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R. PRESIDENT and Members of the their more complete theory was dissected out

Wirelesa Bociety—It is a pleasure to speak  from his work by Herte. I do not think that in

under the Presidency of Sir Henry Jackson, this country, at any rate, the name of Hertz is
one of the very early pioneers in the application of sufficiently well known, that is popularly known.
Hertzian waves to actual telegraphy between ships, He died wvery young in the thirties (of his age
and ome who has con. I mean), but not before
tinusd his interest in the he had done some very
subject to the present remarkable things. His
day. His naval position chief discovery was the
doubtless prevented full actual production of the

publication of the experi- a]actrtrmu.ﬁuatic WAVES in
ments made in 18835, space, which was un-
Consequently, that early known in this country

in 1888, and he not only

work is probably less
wall known than it ought displayed them expern-
mentally, with the very

to be, even by myself.
To a great application inferior tools which were
possible at that time,

of this sort many have
contributed ; but nothing but he gave their theory
in some considerable

could have been done

had it not been for the detail, after a study of

magnificent researches in Clerk Maxwell's work,

pure science of the great and worked out those

phymicists, James Clerk wave disgramswhich you
find depicted in wireless

Maxwell and Heinrich

Hertz. The present books, those waves that

generation can hardly eurl over the face of the
i country emitted by an

realine, [ expect, the
sensation caused by Clerk oscillator at the centre
Maxwell’s mathematical or origin. The complets
prediction of electric waves are more like
waves. He showed so those shown in Fig. I,
far back as 1865 that and all that is due to
slectromagnetic  waves Hertz. That is how
Hertz depicted them, but

were possible. No, |
bardly think he showed i you use an sarth oon-
nection, instead of a

that they were actually
possible, he certainly did complete vibrator at the
not show that we could origin, then wyou bisect
generate them, but he the fgure as indicated
showed that thev existed : i . by the dotted line, the
and that they would lower half being the

have certain properties and gave their theory, image of the upper,
the beginnings of their theory, and ultimately All that is in Hertz's papers, and it holds good

— to-day. He dissected it out of Maxwell's equations.
*At a meeting of the Wireless Society of London, Maxwell showed us all these details. He did not
on the 14th June, 1522, know all that was in his equations, but he showed

UNIVERSITY OF CALIFORMIA



408

that the rate of propagation of waves would ba the
reciprocal of the geometric mean of the two ethereal
conatants, the magnetic permeability and the
dislectrie coafficient of the sther of space.

AN

Fig. 1. Electric Waves, showing effect of the Earth.

I apologise to some of my audience for touching
on very elementary things just now, but thesa two
constants of the ether I must not loss an op-
portunity of emphasiging in the presence of those
who are working with the sther and to whom we
look for the discoveriea of the future. It ia fashion-
able sometimea to disbelieve in the sther. Some
of the newspapers think that Einstein abolirhed
ether and that Eddington sagrees with him.
Eddington does with Einatein but Einstein
doea not think that he has abolished the ether.
Einstein's theory does not say anything about the
ether, but he haa no thought or notion that the
sther does not therefore exist. A thing does not
ceass to exist becauss you refrain from attending
to it. Those who daily use the ether for signalling

can hardly disbelieve in ita existence. I
advise you to try and investigate ita properties by
all means. We actually use 5‘?& ather & great deal
:nﬂr:lmthnn simply for T"ﬂlE uﬁlmg. "-551": s
t y in ordinary telegraphy in telephony ;
you usa it really when you are driving electric tram-
cars; you use it in every electric and magnetic
experiment. Moreover you use it every time you
look at anything, for it is through the ether that
light comes and the aye is our one sthereal sense,
only it ia a sense orgen which does not tell us any-
thing about the sther but it tells us of all the things
which agitate the sther and emit or modify the light
which enters the eye. We learn about the things
in the ether, not about the ether itself, but by
means of the ether. That is an inference which is
not at all obvious and the human race existed for
I don't know how many thousand years withaout
knowing anything about it.

Now, I say, the ether has two t constants
which are defined electrically and magnetically.
Thus, if you take two electric charges ¢ and e’
at a distance r apart, the force of attraction or
rapulmn!: between them is the ordinary law
F = ’5— , but the dimensions of that equation, if
I leave it like that, are all wrong. You have two
alectric chargea multiplied together, and you don't
kmow what they are, you divide by the square of
the distance and get a force. There must be
some constant whose dimensions will put the matter
right. That is the constant which Faraday called
k, and it is called & to-day—Faraday's dielectric

THE WIRELESS WORLD AND RADIO REVIEW

Jdight will.

Jory 1, 1922

cosfficient. We then get '

r=-;'j. (1)

Faraday did not treat it as a property of the sther
but treated it as the property of the substance,
un.-d. measured the value of & for different substances
ce. In & vacuum it has some valuoe,

mlih we have no idea at present what that valoe
in. o constant k is unknown ; all that we know
are the relative values of k. Comparing the I
of different materials with the k of vacuum we can
say that in one substance the inductive capacity
in measured by 3 or 6 or what not, but the true
k is unknown-—it is the property of the sther.
Take then the similar io equation. Take
two magnetic poles (m, m’) and put them at distancs
r apart. There will be an attractive or repulsive

force according to the law, F = %, and again

as you do not know the dimensiona of i
poles you must introduce the constant that will
put the dimensions right, t.e,,

F = —— - - - - - [ ]

(2)

That constant was named by Lord HKelvin the
magnetic parmubihr.jr, but again he treated it as
relative different subatances—the

t'r.|:1uﬂnl.-'l:nl.'lnjr of iron having a high value and it may
Enﬂmuundﬁmubiggurthnn in an absolute
vacutm., “ It i important to remember these
magnebif quantities do not belong to matter, they
halong to ether.

Matter interferes with ht. Light comes
through the ether not t matter. If there
is matter in its path it is interfered with. It may
be reflected, it may be absorbed, but it is never
agaiated, ngﬁt ia  transmitted b}l' the ather,
sound is not. Bound won't go thmughl.vmm
That magnetic ity oconstant
then is the permeability of ether of space, and
is another constant of the ether. Thess two are
the only tﬂllﬁ::I mnal:a.nta wh::t";h we know the sther
possesces, and we have not the remotest knowledge
of the value of either, but Clerk Maxwell showed
that if there are waves in space they will travel
with a wvelocity v equal to the reciprocal of the
geometrical mean of these two constants, i.e.,

1
U= — i & @ &

v kp

He made experiments to determine that velocity
not exciting wavea, for he could not have done
that, but by balancing the repulsion of two flat
coils placed on the same axis, each wound on
a flat plate, Fig. 2. He balanced the of
the coils by the attraction of the plates, the plates
being electrified by connection to the terminals
of the coilsand the current being maintained through
the coils. He took a measured current and messared
the electric repulsion between the two ooils, and
balanced that against the nlu:tﬂ; attraction of the
plates. The experiment is not by any
eaxy one to carry aut, but it is rather an slaborste
one, and the above ia merely the barest outline
of it. It gave not the valoes of & or of u, but
the product ku, since k came into the electric
attraction of the plates, and x came in
m tic repulsion of the miln.
h balan the two, from the dimensions

(3)

E

f
vef
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determined kg and found it to be the reciprocal
of the square of the velocity of light. The results
came out within the limits of experimental error ;
and the slectromagnetic theory of light was born.
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Fig. 2. Maxwell's experiment for the determination
of the product ku.

You ese the point : If they were electromagnetic
waves they would travel at that speed, and so
indirectly by measuring this product ku in that
expsrmment un which no light was used (except to
e the mstruments) and obtai the welocity
of light, showed that light was composed of exactly
those particular rnvhg. and that light was an
slectromagnetic phenomenon. The nature of light
up to that time had not been known and I must
say that his theory was not asccepted straight
away, and other theories continued for many
¥ears. Lord Kelvin, for instance, as one of the
groat leadars of science, did not t Maxwell's
theory until the year 1888, Maxwell's theory
wai born in 1865. It was well known to me in
1875, but there was a good deal of conservative
feeling sbout the elastic theory of light—the
ether being the light. Many ingenious mechanical
theories were developed in the early part of the
last century by Faraday and other great men,
but they would not work, the more you went into
them the more they would not work. The only
theory that worked is Maxwell's, since light is
not & mechanical thing at all.

5o I say the electro ic theory of light was
born them. No one kmew how to produce waves
txcept by the ordinary methods of producin
light. B\ft. echoes of Maxwell's dmmvﬁr}!:m ahqu
among the young studenta of thees days. Fleming
iﬂd I, in the Chemical I.ﬁh-l:mtnlgzu at South

maglmy' had many talks on the subject in
the 70°s of last mtu{y. We both of uaj made
& serions study of Maxwell, I partly during a stay
it Heidelberg and he m.ur:lrurnand.l}r at Cambridge.
I constructed models illustrative of Maxwell's
theory, and I for one determined to devote mysell
to the experimental production of such waves,
if any hathad could be devised. Later in the "80's,
| discyssed various methods with my great friend
G. F. Fi Id of Dublin, whose acquaintance
I had made during a visit of the British Association
Iﬂ that City. And in due timu—thn-ufgh at first
¥ was sceptical about the posaibility of producing
them, (he read a paper on the * Impossibility ™
of producing them, but struck out the “im "
afterwards}—Mr. Fi made the suggestion
which ultimately in other hands proved succesaful.

| would like to call your attention to that,
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because I feel that the present generation which
is very aoctive in the practical application of thess
things and in the details which have grown up
in recent years ie naturally not so well acquainted
with the ancient history of the subject as those
who have lived through it, and so it ia apt to be
forgotten what a lot was done in those sarly days.
Fitzgerald, in 1883, gave the amount of energy
that could be radiated by an altemnating current.
You sea all radio generators are really alternators,
or oscillators, and because they emit waves it
follows that continuous oscillators emit waves,
This title of Fitzgerald's paper is: * On the energy
losses by radiation from alternating currents."
Take an alternating current represented by

I = I,con ; You recognise that as an alternating

current with a period T and amplitude I, Now
if you have an alternator producing that corrent
it must radiate some energy. Fitzgerald calculates
how much energy it radiates per second. He
takes the case of a circular coil like & frame aerial
connected with an alternating current, then the

energy radiated per sscond = {ﬂ'!.}‘%:s,'

That is simply the area of the coil multiplied by
the current amplitude and the whole squared and

multiplied by g;,;‘%wham v = velocity of light

and T = the period of the oscillations, a = the
radiug of the coil and g = the permeability,

SBince you do not know what u is, you ecall it
unity, and 80 you are expressing it magnetically.
while if you are working in electrostatic units you
call k unity. It is the best we can do for the present,
and | hope that some of yvou will find out what
these walues really are.

Returning to the expression for the energy
radiated per second, the important part lies in the
denominator in which the frequency is raised to
the fourth power, i.r., the radiated energy will
be inversely ns the fourth power of the wave.
length. I might write that expression thus :
= (ratlye  2TEE g

x4
That iz to say, the radiated ene in inversely
as the fourth power wavelength, s.e., the longer
the wave the i:;a ia the iating power of an
altarnator, or the slower the frequency the leas
the radistion. All that was devalo in 1883,
and it applies to this day both to the alternator
and to the Hertz vibrator, and it is encouraging
to amateurs who are limited to short waves that
the radiation from a short wave radiator is really
more powerful than from a bigger one. The
reason for that comes out very well from Hertz's
method of dealing with the matter, because he
showed in these wave diagram, which [ have
given above (Fig. 1) that the wave does not
start actually from the oscillator, but a quarter
of & wavelength away. Now consider the case
of an ordinary commercial alternator or even an
alternator with a frequency of a thousand per
second, the wavelength is nearly 200 miles, a
gquarter of that is 50 miles, so if 1 had an alternator
in this room with a frequency of a thousand per
pecond what loss of energy will there be ¥ Not
much, because the radiation does not really start

Energy radiated
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until 3 miles awny, and 50 miles away the magnetic
effect of that alternator 1s not noticeable. Hence
for practical purposes there is no radiation from
an oscillator of ordinary frequency.

Thia is rather analogous to Stokes” theory about a
vibrating fan. Eweryone knows that a tuning fork
emits & musical note or a reed does if it is vibrating
fast enough. Everyone also knows that a ladyv's
fan does not, even if it is very hot. That is because
it is not moving fast enough to create waves. There
ia & eritical apeed, which Sir George Stokes worked
out, which is necessary before the air is condensed
or rarefied. If you work it at any low speed the
air curls round the blade, and is not rarefied to any
appreciable extent. Now it is something the same
with an ordinary alternator. Your present com.-
mercial alternator doss not emit waves because ite
frequency is too low,  If vou raise it from a thousand
per sacond to a million per second then yvou get
some radiation and all the vibrations that we use
in wireless are of the order of millions per sacond, as
vou know., But, if instead of millions & second ?'nu
use & thousand millions a second the waves will be

stronger still ; the higher the frequency the better

P i L] prEsss=sssass ;
i ' :
i i .
d ]
i i :
| , E
T et ) 4 R I -
Fig. 3. Inaide square ; ordinary Hertz Oscillator,

Dotted square ;| enlarged Hert: Oscillator.

the radiation, the radiation being proportional to
the fourth power of the frequeney. The radiation
intensity of an ordinary Hertz vibrator such as we
used to work with, excited by a coil (Fig. 3) is of
sxtraordinary intensity, and when we used to work
it out in the old daysit came to about 100 H.P., from
an ordinary radiator. If you make the radiator
higger the radiation is no stronger. If you make
it bigger as shown dotted in the Fig., you get more
energy to radiate, but you also give it a greater
capacity. Of course, there is more electricity
acenmulated, and so you might expect to get more
radiation, and you get more energy in the spark,
but you get no more radiation because the wave-
length is increased and so the radiation intensity
is kept down.

It 18 rather like the radiation which you get irom
a hot body ; the same law holds in that instance
and, indeed, for a very good reason, for the radiation
from a hot body is the excitation of waves in the
ssther, -and the same theory holds. Contemplate
the affect of frequency in this case—ie., the
temperature as it i3 called in the world of
heat. If you double the absolute temperature
you more than double the radiation. You
make it 16 times, e, 3, The radiating power
of the hot body dependa on the fourth power
of the temperature; that is why the sun js
-uch a prodigious radiator, although it s
about #0O000,000 miles away. A few dayvs ago
it was excesdingly hot because of this ternfic
iemparature. Every sguare inch of the surface
the sun radiates 16 times as much power as the
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electric wre, and it is therefore adapted to dis
tributing energy into space in the most efficien:
manner. But, yvou may say, why then do we us
long wavea for getting great distances in radio
signalling * Well, these short waves, although
they atart with gmt snergy, are easily mopped
up if there is any obatruction in the way, A shon
wave gives hundreds of opportunities for being
mopped up.  That is why light iz so easily stopped.
The waves are so short and the frequency so high
that in an jth of an inch of space there are thousands
of oscillations which have no chance of getting
through if earh oscillation is wiped out to the
smallest degree. Hence, & very thin obstacle will
stop light and a much thinner obstacle will stop
ultra.violet light, but when you come to the long
waves of what we rall heat they get through much
more readily, and when vou come to the longest
waves of wireless telegraphy they can go through
all sorte of things, and the longer they are the more
they can get through. Hence, long waves ar
useful and necessary for travelling great distances
acroad obstacles and through the atmosphere and
round the earth where they may be reflected by
the upper Heaviside layer.

At that time, however, the whole subject of
electrical oscillations was unexplored, and by many
prominent men it was disbelieved. It 18 true
that Kelvin had given the theory of electrical
oscillations, guite apart from any idea of waves, as
early as 1853, in a very remarkable and still
interesting paper on ransient Currents,” to
which I would like to call your attention. It i
fquite & readable paper, as you can see for yoursel
unless yon are bothered with the antique terms,
but the whole idea of electric inertia or wha!
Maxwell calls self-induction, but which Kelvin
called * Electrodynamic-Capacity,” was new and
confused, and a great deal of experimental work
had to be done to bring home the fact of electrical
oscillations inm & circuit containing capacity and
salf-induction. One of the methoda for displaying
the oacillatory character of a discharge was to take
photographs of a spark on a revolving plate. This
was done by C. V. Boys and several others (see, for
example, Fig. 4).

By this method | determined to make a metrical
determination of oscillation frequency, using

Phaotogra ph of oecillotory zpork talen
o a revolving plote,

Fig. 4.

ahanlute measure, and 20 determining afresh the
product of the two ethereal constants or the velocits
i, but I have not time to describe that in detail now
1 entered into collaboration with Sir Richard
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Glazebrook, who at that time was Custodian -uf
the British Association Electrical Standards in
the Cavendish Laboratory at Cambridge, and with
my ssmstant, Mr, ILErﬂuhmn,wmokupﬂm
abode in Cambridge and worked in the Cavendish
Laboratory for many weeks, and ultimately made
a determination of by means of an oscilla-
tory discharge by a through & known
accurataly dmrmi:nm.'l salf -induction.

The condemser was & large air condenser with
multiple plates of known area and known distance
apart, and the coil was & ial coil of about 4
henries—or "' sscohms ™" as r were then called—
the self-induction of which was determined by
tilazebrook in absolute measure with extreme
ane

uracy.

offl & to t the e
omcs oF skl daai, e b Il B
the opposite direction to repreeent the meesure
of elsctrical capacity, comstructing a semicircle
unthu&twuhn?ha,mﬂmtmgnpurpuudmum
1o meet it, you obtain a radius which, employed as
the spoke of a wheel revolving at the determined
irequency, would roll along with a velocity “v,"
that is to say, with the wvelocity of Light. The
frequency was determined by discharging the
tﬁdﬂiﬂr h I:l:ﬂ-h:g;u] “E,,F 3 ing
r I]ﬂ.l‘i. on & La W Was t revolving at
a steady and known speed by a small turbine,
vontrolled by observation of a stroboscopic dise
r the jaws of & vibrating fork, which was
y timed in absolute measure by a chrono-

Tha whole investigation was published in the
Stokes Memorial Volume, in 1898, published by
the Cambridge University Philosophical Bociety,
tut that volume ia rather buried, and 1 do not
think it is wall known. £

5. Iﬂdgﬁ # experiment on the production af
: waves on parallel wires,

Tha problem now was to convert these oscilla-
tiorss mito waves or to demonsteate what
Fitzgerald had insisted on, that they produced
wavea all the time. I sucoseded in displaying
rhess waves ] l]m:l.g wires, by taking a

jar and arging it in the manner in-
licated in Fig. 5, with a couple of wires, one from
-ach coating, running for some distance. [ knew
' hat the wavea would run along the wires, at any
-ate along thin copper wires, at the same rate as
hey travelled Fpace. Co uently,
ry ..t-t-ctung long wires to an ordinary an
jar circuit of known dimensions I knew what the

length of these waves ought to be. By that
means | was able to demonstrate the waves, and
in the dark the wire glowed at intervale. When the
spark was produced the oscillations were set up
and they splashed ulau,g these wirea giving short
glows 'u'lt-vlalrrl:n|I:;ml ufy dl.rha . That was not
the only met duphpng the effecta, but it
was one conveniant method. By & reflection at
the far end the wavea on the wires were converted
into stationary waves and the distance betwesn the
fluwa was hall & wavelength, and so the wave-
engﬂll could be measured and compared with

heory. They cams out correctly. That was what
I showed at the Physical Society of London, but
it waa not properly published.

The arrangement of the jars and wirea became
well known afterwardes under the name of Lacher,
who, in Germany, made & large number of excellent
experiments in this direction, using vacuum tubes
a8 hia detector, as, indeed, had also been done by
Dr. Drakoulis in my laboratory at Liverpool.

That arrangement was described at Bath with
experiments of that kind, in the year 1888. But
Fitzgerald who was President of Section A of the
British Association that year, called attention to the

blication that had just been made the month

ore by Hertz. He had got waves in the same
wu.j' with nodea and loopa, but in space, not running
mﬁe irea at all, by opening out the coatings of
yden jar mh:l two capacity areas, so that the
electrostatic fisld extended into space as well as
the magretic field, thus giving the necessary
conditions for generating electro-magnetic waves of
considerable intensity—in fact of very remarkable
intensity, so strong that they could exeite little
sparks in conduetors in the neighbourhood. This
fact that they were strong enough to produce
sparks waa surprising, but it was the fact which
enabled the waves to be discovered at that time ; a |
brilliant series of experi ts were made upon them
by Hertz in spite uJ the troublesome and capricious
nature of his means of detection.

The paper in which I first published the account

nf the nx enta on these waves, and with that
ig. ), was published in the Philosophical
Hﬂgmw for August, 1888, but it is buried under
the title of the " Theory of the Lightning Con
ductor.” 1 would like to draw your attention to
it because it 18 buried, and it shows the historical
kind of feeling about these waves that was going on
at that time.
It is interesting to see how short it is practic-
nil}re]l:l::mhla to make waves of this kind. The

WAV gth was written down as (—
A=3 IIE.E P |
'\'L ,u %

whare .'-. = wavelengt
ﬁwlt}r l:-f the Leyden jar
tance of the discharge loop.
Thnt fnrmuh which holds to this day and was the
beat expression for wavelength known in 1888,
shows how short it is ible to make waves of this
kind. 1 reckoned tll':‘u'uml might be able to get
them 20 or 30 centimetres long, correaponding to &
thousand million alternations per second, but the
diffieulty was to detect them. It might be possible
to get them shorter, which Hertz did, but how
could they be detected. No doubt they could be
detected with the greatest esse by using the wave-
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-lamnflha of light, and I eonsider that glow.worma
horescent creatures have learnt how to
this direct production of very short

-“"I'"H

Since writing the above I haveseen in Wisedemann's
Annalen an article by Dr. Hertz where he establishes
the sxistence of ether waves in the same way but
in free The whole subject of slectric

radiation seems to be working iteelf out splendidly.
* I should like to say more about that luminosiby
and viaion, but there is hardly time for that in this
lecture.

At any rate the early researches of Branly and
the discovery of the coherer followed; but the
surprising thing that Hertz found waa that thess
waveds had energy enough to produce sparks.

light so intenss that when it fell u
anything it uced sparks, that was the equi t
of what he got. The radiation was at the rate of
100 H.P. while it lasted.

The discovery of the coherer followed, and then
things wers much better, mdhymun:u[thn
coherer I contineed: nplmud.m experimenting in
the intervals of . and at tha lamented too
sarly death of Hertz I described my experiments
at the Royal Institution in 1804 as a sort of memorial

to Hertz, the lecture ** The Waork of Hertz,
though I ht to have called it * The Work of
Hertz and Bucceasors,” for a number of new

results were shown in that lecture. Later, in the
same year, 1804, at the British Association meeting
at Oxford, I demonstrated that signals could be
sent by this means, using a Thomson marine
galvanometer for short and long signals ; as has
been recorded by Bilvanus-Thompson, and as
known to many others who wers present. Alexander
Muirhead then began to work at what subsequently
became known as wireless telegraphy. Professor
Righi at Bolo also devoted himseli to the
extension of Hertzian experiments, and your
President, Bir Henry Jackson, began an attempt
to apply the method in some form to ships at sea.
Then in 1808 came Mr. Marconi to England, full
of energy and enthusissm and possessing the
ability to interest officials and financial magnates,
and wireless telegraphy proper entered on itas
tumultuous career.

Tuning and selectivity, so that stations could be
discriminated from each other, and one tuned in
while othera were tuned out was secursd by my
patent of 1887. Crystal detectora gradually
became employed instead of the more troublesome
coherer, and then came the era of the valve wherein
electrons wers first harneased to the service of man.
And after that most of you know more about the
subject than I do, and certainly your past Preaident,
Mr. Campbell Bwinton, knows a t deal mors.

I have gone over the sarly past history chmﬂy in
order to recall to your attention the ex
brilliant work of Clerk Maxwell. It was not of a
kind to get into the newspapers or to be under-
gtandable by the people. But in the students of
those daye—I mean the atudeota of mathematical
physics—it aroused the utmost enthusiaem ; and
it i3 well that this mighty work in pure acienoce
should not be forgotten and overwhelmed in the
musas of practical detail and exuberant invention,
which is & charactenstic of the additional develop-
ments in our own day. ** All can raise the Hower
now, for all have got the seed.” But it ia well
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occasionally to think of what we nﬂtnuu
sowing of that-seaed, aa sprinkled braical
T o m“"“ Tpm'"‘ Book.
some of & m
Bince that time Sir J Larmor haa shown that
mmkumuﬂ:ﬂmtmmmtunthﬂwhd&thﬂ?
of rmadiation, the ralation batwean elactnc
and the sther of space. He has also shown
ﬂmtrndmhunmllnpﬂﬁhﬂdtunkummt
wheoever an ealsctron and that
mthﬂutdmham-udwnhﬂnthﬂuunn radiation.
I must just give Larmor's e for the
;ldilhimuimﬂgyhﬂummitilvurjhmdmmtﬂ
t 18—

2 &, -
lli"-!--;-u'.....{il

Thia gives the energy radiated per second from an
aocelaratad elactron where £ 18 the charge of the
glectron ; ¢ is the wvelocity of light; & im the
acceleration.

Why is that expression so important. It is
because it is excoedingly l.ndmimpm]:m“
Radiation of s0 many known—X -rays.,

wireless telegraphy, llght-, rndmnt- heat—all these
obey that law—there is no radiation if an electron
is not acoelerated. There are three poasible states :

an alectric o is one of them, =n
eleotric ﬂhl!‘::'tl: unuhmgmgmm motion is another,
an alectric charge in o ing motion, or accelera-
tion is another. You have the three great depart-
ments of the science. Btatic, kinetic, oecillatory.
In the first the charge is at rest, i.e., ordinary
static electricity. In the second the charge is in
motion—steady motion—that is magnetism.
thtlruﬂhnrg&nputmmutmnyﬂugﬂmngnnh

lines surro the path of the charge. is
all that magnetismis. Youdon'tgetany mng:nﬂtlm
unlesa there is & moving . In the third, the
chugnina.mﬂmﬁad*mdthnisl.ight.. because vou
o2 1n any oacillation there is accaleration. The
connections betwesn these three gronps are in-
d.tcatad in the table :—

|
Charge at Ch in Charge in
Rest Motion | Acoslerated
[ | Motion
I ;
Static Kinetic | Oscillatory |
1 [ | :
Electricity Magnetism I Optica i

= P —_—

Wherever you have acceleration, and therefors
whenever you have oscillation, you must get radia-
tion to an amount which depends upon the frequency
in the way I have been explaining, and the amount
of energy radiated depends upon the square of the
acceleration—i.e., upon w' (% being the first time
differential of the welocity w). If an slectron is
moving steadily it does not radiste at all, it does
not lose any energy—a magnet loses no energy.
When its wvelocity changes, it rediates eoergy
::In%au:lm on the sguare of the acceleration.

}'atﬂp beyond that is the detection
Prof. Planck, of Berlin, of the gquantum. We
hear about t-lm quantum, we do not hear so much
about the quantum as we do of Einstein, but it is,
nevertheless, a very important thing in phywes
It is that curious and unexpected phenomenon
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which preventa radiation of energy below a certain
amount and causes it to be emitted in packets or
bundlsa in & numerabls manner—by which I
mean that the packeta can be counted—but that
no fraction of a packet can be got. It is rather
like buying postage stamps. You may buy any
number but not half & stamp, or it is coins of
the loweet denomination, you can pay with any
number of them but you cannot have fractions,
so that it seerna that energy was given to us in
quantum units or packets, but no fractions, and
if you could not have a whole quantum you
could not have anything. If an object cannot
emit & whole gquantum of energy it doea not lose
any snergy at all.
& quantum thus brilliantly discovered in physics
15 & fundamental constant of Nature, and we now
wra that it must depend somehow on the properties
of the atom. Altho t deal was said in
the other direction I it therse ia no discontinuity
in the sther or in energy or in time, but thers is
dscontinuity in a p of slactrons, and 1|:|. the
ntoms which are built of electrons, and, aceo
in atomio theory the gquantum ia of fumimuntai
importance, and in the hands of Prof. Bohr, of
Copenhagen, has begun to solve the secret of
atomic constitution. Prof. Bihr's work is well
knmown to those who know it—{loughter}—and too
elaborate for anyone else. But it is the needed
supplement to Larmor's theory, and the quantum
may be maid to be the first vital and [undumantu]
in the region of electro. atism since
Clork Maxwell, for all the rest of the theory of
alectricity, magnificent and ﬂxtﬂnliv& as it is, may
be regarded as & legitimate development of those
astomishing equations which contain within them-
stlves a great part of the sscret of the ether, except
in o far as it s modified and sophisticated by the
presence of the discontinuities of matter.

And yet there are signa that even the gquantum
tan be got out of thess old equations too. ttempta
in that direction are very recent—too recent to be
properly referred to. But I must ust refer to a

par :I:'::n Prof. Whittaker, of burgh, read
E:I‘uu Edinburgh Royal Bociety last month
i May, 1922), ar with an introduction and a
ssqual to it by Sir Alfred Ewing.

The fact that required sxplanation was that an
slectron impinging on an atom gave it no energy
unless it attained a certain critical velocity, that
d it had this critieal velocity it deliversd up to the
atom & certain packet of energy—a quantum, or
it might be two or three quanta but no fractions—
and that if it had & wvelocity greater than that
critical  velocity it delivered up no more but
retained the residue.

Furthermore, that an atom so struck emitted
this quantum of radiation at a definite frequency,
determined by the energy on the impinging electron,
and then settled down again into its own steady
condition,

Moreover, that if radiation of this frequency fell
upon an atom sn electron was expelled with an
energy precisely corresponding to that [requency ;
the relation between the energy and the frequency
'J-M:I:Lg always definitely determined by the quantum.

It is rather ambitious to refer to this thing
now, but you will, | expect, hear more about it
becauss it is an important thing, and I think it
will help you if 1 indicate something of what
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it is, I was going to trouble you with the equation,
but I won't do that, I will just illustrate how an
slectron striking an atom might refrain from
giving it any energy at all unleas it gave it a whole
guantum and that it will not give it more than a
quantum, but will retain the reet. I am going to
take a ring of ectly condu material,
(Fig. 8). The littla difficulty—if it can be

“called a diffioulty—of following this experiment

is because we are not accustomed to dealing
with perfectly conducting materials, but some
of you may know that Kemmerlingh Onnes in
Leyden cooled a lead ring down to mnearly
absolute zero by means of liquid helium—he cooled
it down to within two or three degrees of zero—
and the lead became perfectly conducting, so that
if you excited a current in that ring, such as you
might do by snatching a magnet out of it, that
current would continue ordinarily for a fraction

Fig. 6. Diagram illusirativs of energy quanium
being given to perfecil, ymﬁuﬂwﬁwh
moting magnelic pole.

of a second only, but with the conductivity so
perfect there is nothing to stop the current, there
was no resistance, so the current simply went on,
it was like a fywhesl. In Onne's experiments
it died out ultimately—it is not ofmng now—but
it did not dis out in a fraction & ssoond, and
some trace of it lasted a fo t afterwards,
while it only died down to half itsa valus in four
days. Theoretically, if there was no resistance at
all it would never stop. As Lord Rayleigh said
four days was a very good approach to infinity.
(Laughter.) 1t was a very interesting irnent.
You could see the current was in the ring aa it
deflacted a magnetic neadle like a galvanometer.

As s matter of fact we are quite used to thess
currents, but they are generally of molecular
nature, A8 in & magnet where they fow in the
interatices of the atom since there is nothing
to stop them.

It ia like & planet and the sun. What makes
the earth go round the sun ! Nothing—there is
nothing to stop it. Things in Nature do not want
propulsion, they want guidance, deflection, they look
after the rest. We are all travelling round the sun
at the rate of about 19 miles a second. What is
driving us ! People think it is because they are
attached to the earth, but they are not. I am quite
looss, I am going round the sun on my own, there
is nothing to stop me, and that is what we com-
monly find in nature—things just going on. We
are each of us like little planets circulating once a
year round the sun and turning on our axis in
24 hours, Your head is up now, in 12 hours it wil]

NVERSITY OF CALIFORMIA
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be down. We are all d the thin

on our own-—a planst nn::llmﬁnt be I|:|I.ﬂl':llk:nEl",:rthi:'lg,'E
and so these electrons are just carrying on and
in thosa sxperimenta they wers travelling round
and round the ring. Now if you take a magnetic
pola (the difficulty of this experi t is that you
cannot get one magnetic pole without the other,
that is & weak point, but you can imagine a
magnetic pole) there is the ring with no current
in it, and tlﬁr.& the magnetic punl-:%mm any distance
and bring it up to the ring. As it comes. nearer
to the ring it induces a current in the ring; that
current induced by the proaching magnstic
pole repels the p-ula It is IT'& lling the pole
as it were against an elaatic umfﬂ?? you let it go
it would drive it back again. If then you shoot
at that ring & magnetic pole M (Fig. 6) from a

long way off, it will follow a path shown
by the arrow (1}, It would put some energy
into the ring as it approachea, but that

energy will be transferred back to the pole as it
recodes, and it will go back with the velocity with
which it came, retaining its energy and leaving none
in the ring. It put energy into the ring, but took
it back as it receded. If it is fred at the ri
with more energy, and it geta na far aa (2), it nn:ﬁ
still go back, Just for & moment you may think
it should be propelled the other way, but that ia
not 8o, gince tﬂe repulgive force is in the same direc-
tion. In order to retain any of ite original motion
it must travel with sufficient to get right
away out of the rla.ngﬂ-n[ the ring altogether (3), if
it does that it will not wipe out the current tod.
If it does that it will have some energy left to go
on, and it will have left & quantum of energy
in that ring. It will retain the rest. The energy
delivered to the ring is

tmur—et)=hy - - - - -

(8)

where m = the mass, 4 = the initial velocity and
v = the final velocity after passing the ring.

If it starts with the velocity u and -leaves
with the valocity v, it retaina the rest of the energy,
and only delivers up that to the ring the amount
given by the above expression which is eomrhonly
written as Ar. Beyond this rough outline, the
matter becomes rather too diffieult at any rate
to sxplain in less than a separate lecture. But on
somewhat those lines the quantum can be ex-
plained in terms of Maxwell's equations, and it
is intaresting to me that it can be explained on
proper dynamical principles for at first it seemed
to be a fresh thing not explicable in the old
theoriea.

These problems which relate to the apectrum
of radiation, the spectrum of the atom, the con-
nection between the atoms and the ether all in-
volve gyrostatic properties—the relation between
* translation ' and *' spin.”" Wherever you have
electro-magnetism you have what in mathematics
is ealled * curl.” 1If we had mathematical physics
hera I would urge yvou to pay great attention to
“gurl "' because | feal that in it i8 8 theory of the
ather, 1.¢., in the relation between translation
and spin. There is in the ether itself, I believe,
. & tremendous spin always going on, and if we
could get at that we should begin to understand
tha inter-relations between ether, matter and the
slectron in a way which at present we do not.
( Loud and continued applawse.)
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Mr. A. A, Campbell Swinton
It im ing duty to
hearty vote of thanks to
for the very interesting and
addresa that he has given us this afternoon.
has touched u the most difficult subjecta
made us all think that we understand them, st
any rate for the moment—whether we shall think
[tinad:rnrtwn:timaInmnntmmu——hntm
& way he has made eve extraordinanly
plain, and done it in & style which 1 do not think
has been imitated by any other living man.

I am ¥y too to remember the
announcement of Maxwell's discoveries, and |
am afraid 1 should not have understood them had
I been old enough to read them, but I do remember
some of the very things which t
sbout this great science of Wireless T 7

I waa present at the lecture at the Royal
Institution given by Bir Oliver Lodge, I think, in
1884, when he ve & wmdn:;:lw:lwﬁnnm
lecture on the work of Hertz and us for the
firat time the sending of wireleas signals over con.
siderable distances of space. Even before thatl,
I think about two years before that, at the British
Association meeting in Edin there was, |
think, the firet public exhibition in this country of
a coherer, and it was shown by Dawson Turper,
and i was not what most of you would expect.
It was in the form of a ocherer such sa we are
acoustomed to use, but it conmisted of a stick of
sulphur in which metal filings had besen melted.
It was a solid stick of sulphur and connected in

the circuit with two clips. When a was
made in the neighbourhood, it cohered just like
ordinary coherers with loose filings do. It s to

be remembared that even before the cooherer,
Professor Hughes, who was President of the
Institution of Electrical Engi , in whoss hall
w[a- are sitting, had made experiments on the l}:?ﬂ
of transmitting signals through spacs, which

naver published, although he showed them to some
of his scientific aoquaintances. Thees sxperiments

have now become known to us by the fact that his

note-books, in which he wrote accounta of every-
thing that was done, have besn

British Museum by the late Mra. More
than that, owing to evidenced in thess note-books,
at some period or other he must have had a great
deal of apparatus made with his own hands.
That apparatus has now been found in & ware
house off the Tottenham Court Road together with
a whole lot of Hughes' effects, including ambrellas
and books, ete., and now i in the Bouth
Kensington Museum. Hughes had no ides of
electric waves—at least that is the im I
have got from his note-books—but still be arrived
at some wvery wonderful resulta, for he produced
signals over hundreds of yarda.

This has now all been published. There is an
account of it in the just issued number of the
Journal of the Institubson of Elecirical Engineers.
I thought 1 would just refer to it, aa ltgnuhd: a
little on amimilar linee to what le Oliver Lodpge
haa been saying, so I will sak you to msccord
8ir Oliver a hearty vote of thanks for the

usathed to the

wonderful lecture address which he has deliversd

to-night. (Applause.)
Professor G. W. O. Howe.
I have been asked to second this vote of thanks,
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and I rise to do so with very great pleasure. I am
sure we all feel that it is a great honour for the
Wh‘ﬂTm Enu:f.“-::}r of Lﬂndﬂnl to hl:ilq had Bir Oliver
Lodge evening to give us this very inapiring
lecture. Not only have -E learnt muulr};.m the
sarly history of wireleas telegraphy, but I am sure
we will all lsave this building with our heada thrown
back and our chests thrown out, as we realise we are
all ** going round the sun on our own." I attended
& lecture by Sir Oliver about two years ago
at the Royal Society of Arts. I hope he will not
feel hurt if I say I have forgotten what it was about,
but I remember the closing expression which was
the advice not to throw the ether overboard as
there was such & lot of it. Another remark that
sticks in my mind was not made by Bir Oliver but
by my neighbour at that meeting—a well-known
electncal angineer—who said what a wonderful
man Sir Oliver was to bring all this abstruse
scisntific matter down to the level of the intslligence
of a Member of Parliament. (I do not want to
insult the sudience by suggesting any close analogy.)

One thing which has been foreed upon me in
listening to this wonderful address this evenin
has bean the im ea of pure scientific ressarc
which at the time had no apparent application.
The workers in the early days to whom éir Oliver
has referred—Clerk Maxwell, Hertz and all those
others—had no idea that what they were doing had
any practical application whatever ; it was merely
pure love of search for all scientific things, and I
think when we realise now the enormoua benefit
that their work has been to mankind, it should
prevent us from referring scornfully at the present
day to the vast amount of the pure scientific work
that is being done without any immediate prospect
of application.

I therefore feel sure that | am voicing the opinion
of @ here when I say that we all feel very
grateful to Sir Oliver for coming here this avenuiﬁ'
and giving us such a lecturs with so many beautif
reminiscences of the past, and so many thoughts
with which he has enlivened his discourse and given
us now ideas. I could not help thinking, towards
the close of his lecture, what a good thing it would
be if Bir Oliver were forced to read all the modern
papers on advanced physics and then forced to
serve it up to audiences such as this, so that we
could understand what it was about. [ have much
pleasure in ssconding the vote of thanks. (Loud
and eondinued applouse.)

Admiral of the Fleet, S8ir Henry Jackson,

| taks it your applause that resolution,
[ think it is difficult to say which part of Sir Oliver
Lodge's lecture was the most instructive, the
historical, or the descriptive, or the wvery latest
modern particulars about the Quantum Theory.
It ought to be borne in mind that we owe him a
preat vote of thanks for bringing to our notice the
work done by Prof. Hertz, and by those who are
now dead and gone, but never thought that their
wonderful work would be of any practical use.
We must remember that we are all interested in
the modermn side of this work, and let us, as we do
vur daily work on wireless, not f t what these
tnen did for us. For it ia due to them that you have
now got this occupation. Clerk Maxwell certainly
stands out first, Hertz comes second I supposs,
besidea the others which have been mentioned,
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and I think we must not go away with our cheats
thrown out and too proud becauss we think we
know all about it, becauss I think thers is a great
deal more yet to be learnt about wirelesa tele-
graphy, and as 8ir Oliver pointad out to-night, we
are only on ths stepping-stone to the gquantum
th -

nlln:r?ﬂl not oceupy your time further. Sir Oliver,
I will ask you to accept the thanks of the Members
of the Bociety and the audience here for your very
instructive lecture. (Loud and condinued applause.)

Sir Oliver Lodge.

I am obliged to Mr. Campbell Swinton and
Frofeasor Howe for what they have said. 1 will
not follow Professor Howe into politics, but I do
heartily agres with what he says, a8 | supposs
wa are all agread, as to the importance of pure
poience. That is sowing the seed, and we are
reaping the crop. I have not dealt with the recent
advances of wireless because, as I said, I expect
most of you in thia room know more about it than
I do, but I may incidentally mention that my
friend and assistant, Mr. Robinson, and I have a
little scheme on hand, but I refrained from saying
anything about it because I have sometimes tallked
too scon about something which ultimately became
of some use, and so I thought 1 would not err in
this direction this time.

I therefore kept off that subject, but there
ars many phases of ible disco bafore us.
Thears ia tlhg whole idgg.g‘f atomic :uyw and the
means of getting at it. You are harnessing the
elsctrona now, directing them, making them do
what you want, in the wonderful instrument with
which no doubt you are most enthusiastically
working, but you have to supply the en . You
are not at t tapping the en of the sarth.
That haa m hnp;fﬁ BOmMe ﬁ. and I hope
some of you will do it.

We are living in an astonishing epoch in physical
science, [ felt that towards the end of the last
century, and I supposs you feel it now in the early
part of the twentieth century. There are a number
of discoveries waiting to be made. The electron
itsalf was only discoversd in 1888, it is only just
as old as this century—and think of all that it means
now,

I concluded in one of my lectures at the Royal
Institution by likening the scientific worker to a
boy eitting at the silent keyboard of a deserted
organ and playing on ita keys ; an organ into which
an unseen power began to blow a vivifying breath.
Astonished he finds that the touch of hia fingers
now elicita & responsive note and he hesitates, half
delighted, half affrighted, lest he be deafened by
the chords which he could seem to summon almost
at will. That is our position in science to-day.
{Loud and continued applouse,)

The List of Regular Transmlssions
which is published from time to time
is now undergoing careful revislon, and
it is hoped that the revised Ilist will
be completed for Inclusion im an early
Issue in August.
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Screening Valve Oscillators
THE ELIMINATION OF HIGH FREQUENCY RADIATION

IHlmantplpurmd before the Physical Society
of London, by R. L. Bmith.-Roese, some experi-
ments that have besn carried out at the National
Physical Laboratory on the screening of & valve
oscillator, such as & hnu.rndym, ware describad in

detail. The I piece of appa-
ratus from aﬂmhl c-f e hi ruquunujr alactro-
magnetic fleld is known to very much more
diffioult than it from l-".'iﬂd}" alectric or

soreening
magnatio flelds. KEleotrostatic screening

accomplished by surrounding the a tulh{y
metal covering, which peed not ﬂ nmphhlr
sontinuons-—sach, for example, as metal gauze—
and magnatic screening from a steady field can be
accomplished by surrounding the apparatus by a
hsavy iron soreen. .E:l:pm.muntl with h ha
frequency fiselds, however, give the impression
t;:ld.imgru]tr of such mrfulnm,g is much Hr.
but this is v & false idea due to the fact that
the induced E.M.F. in circuit placed in an
alternating magnetic fleld 1s directly proportional
to the frequency, and therefore becomes very large
at the frequencies used in radio work. It is essen-
tially this fact, coupled with the high amplifications
posaible with rn.u.'ll:-l -stage valve receivers, that lead
to unexpectad results when endeavouring to shield
instrumenta from radio frequency fields.

The sxperimenta that wers carried out, aross
from the need for developing a loosl heterodyne
oscillation generator for use in connection with
directional reception. The heterod oscillator

ba mtﬂd entirely from & 8-volt battery and
is to soreen the recsiving apparatus
from the sffects induced di hpthnnlcﬂlltar
which would tend to distort the directional readings
obtained with the receiver. The tranafer of
slactrical energy from one oscillating circuit to
asnother may take place either by mutual induction
or by radiation, or by both of these methods. In
the cass under consideration—viz., that of a hetero-
dyne oscillator near to a receiving ap us—the
tranafer is almost entirely by mutual induction,
and the problem may therefors be considered
correctly as the limiting of the high frequency
magnetic fleld around the oscillator by induced
eddy currents in the screening body.

The fist experiments made in this direction
were carried out with an " R wvalve, operating
from a G-volt battery, and having a wavelength
adjustable between 1,000 and 10,000 metres. With
this instrument used in conjunction with a large
frame asrial and a ssven-valve amplifier, signals
from the more poweriul C.W. stations could be
perceived aven when the local oscillator was quite
100 feet away from the amplifier, This indicated
how very small is the oscillating current required
to pive a beat note with the ineoming sigmals.
When the oscillator and its battery were placed ingide
an thin copper box, with a loose-fitting copper lid,
the induced oscillations in the receiving coil were
ronsiderably reduced in strength and were only
effective in producing beata when the oscillator
wasa within 20 feet of the coil. The use of a
galvanised iron box gave similar results. In both

thess casea it was noticed that the placing in
position of the lid of the sereening box had »
considerable effect on the reduction of the induced
field, but that the position of the open and of the
box relative to the receiving frame serial ap
to be immaterial to the strength of the induced
currenta.

The oscillator and its battery were next placed
innduthumpp-r’m:ulhﬂw,mdthumm

appreciabla when the boxes ware
about 12 feet of the frame serial. By the uss of
s amall search coil attached to the amplifier, it was
proved that a considerable ion of the sscapi
energy came out through the space batwesn the L
and the sides of the box, the lid having an overlap
of about ” un.l:.r By fitting another lid having an
overlap of 3° all round, the effectiveness of the

was further increased. Experiments
were also made with screening consisting of two
matallic boxes of various sizes, one being inside
the other, and with various arrangements of lids,
giving results similar to those obtained with the
sbove-described arrangement.

Teata ware alao conductad on the affect of 'l:uring-':ng
connecting leads outside the screening boxes in
order to provide a means of definitely coupling
the heterodyne to the receiver itself, but as usually
u:pqnmwdmluuhulnl.lt--llfuundlhnnm

as any part of the wire was e outgide the
metal screening, ul beat-note signals wers
heard in the am

As & result of tl::;n‘t-utlplhﬂd.:n;n for & screansd
pacillator waa a wooden box,
double-lined wit mppnr. Ifﬂi' thick, fitted,
with an inner copper lid, and with s second
enveloping lid constructed of wood and double-lined
with copper. Ebonite connecting pins were
used between the control handles on top of the
lid and the corresponding ocondenser kmobs,
switches, ete., within the box. The metal parts
of the cnmml handlsa were in metallic contact
with the outer coating of copper. A rate ool
within the box was used to couple to the inductance
of the oscillator circuit, and leads from this col
were led out of the box through metallic sheathed
wires to & doubls D- lhngd cml to which was
coupled & second pair of D-shaped coils, the ter
minals of which Il:rr.:n the outer terminals of the
instrument.

The following are the chief featurea of the
instrument : —

1. The entire control of the oscillator is obtained
from outside, and it need never be opened axcep
for inspection or for recharging of the accurnulator,
the compleie oscillator with ita batteries, et
being within the sheathing.

2. The opening of the box is a simple operation
and does not necessitate the breaking of soldered
joints, etc,, although when in normal working
condition close metallic contact is sscured at all joints

3. No part of the oscillator circuit iteelf s
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outgide tha uulu-r metallic casing, and the external

Lhmu§h an astatic ooupling
t (the doubls coila).

4. Vanations of the coupling uf the D-shaped
poils forms a convenient means of varying the
offsctive strength of the heterodyne.

When using this oscillator in conjunction with a
rotatable frame serial and amplifier for D.F. work,
it was found that it caused no appreciable errors
in the obssrved thus proving the effective-
neds of the screening, provided that the oscillator
was outside the frame iteelf. If mounted at
tha centre of the frame, it caused variable errors
up to & mnnmu?‘ of 2% ; ol bo

Bn.l.dm.ngu the joints of & simple copper box

:n oscillator was found to reduoe
conmiderably the energy radiated from the box,
but some still passed apparently through the
metal itself, but s similar riment made with a
tinned iron bﬂ-‘l proved that the iron was much more
opagua to the radiation than the copper, aa so
1{:.!] the cracks cut off the radiation mmphh'l;.r

'lhﬁ:tl'}l' of the tration of high frequency
currents into metal indicatea that such a di 8
ia to be axpected and that in fact, iron should ba
squivalant to between four and mix times the
thickness of copper. Hence it is only possible to
soresn & Valve umilhtur completaly (i.e., completaly
as far as Bn H.F. amplifier is concarnad)
by enclosing it inside a hermetically sealed box of
tinned iron of sufficient thickness to prevent the
direct tion of the H.F. magnetic through
it. A mercury seal for the lid of the tinned iron
box proved equally effective to the solder, but
the test crack not closed allowed a I‘lllt-.l"l"llj"
large escape of radistion. For complete soreening

in this manner no controls can be mﬁud ontaide
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the box, unless with careful it should prove
possible to seal with mercury moving parta
If controls cannot be ocarried outside the

as well.
screaning & part of the value of the heterodyne
is lost, eapecially since the frequency of the oscillator

is changsd by a considerable amount whan the lid
upuﬁunthuhu:,uwmgtultiuﬂntnpunthi
deh!mﬂnmmnnft-hnmﬂmthumﬂlﬂmmt

efficiency of these soreening methods depends
upon the frequency of the oscillations, and decresses
with increase of ﬂvdﬁma—-thﬁ longer wave-
lengths proving more difficult to screen. Emu-l,
however, the amplifier and ite associated cirouits
are much less affected by the stray fields of
wavelength, the difference is not so serious aa t

mathematical theory would at firet lead coe to
expect. The diffculty of am
ete., from disturbing lwr usncy howavar,

rather tends to emphagise this fact, and to confirm
results given by the theory.

The difficulties of high frequency screening arise
mainly, therefore, from the extreme sensitiveness
of modern amplifiers, a8 compared with galva-
nomsters and instruments of & similar clasa for
wh.mh tic screening (low frequency) is more

usually ca for. Given the same sensitivity of
detacting instrument, however, the theory indicates
that to obtain the same effectiveness for the
screaning, the metal would need to be about 80
times thicker for & 100 ~ magnetic field than
for an oscillation with a 300-metre wavelength.

To effectively screen a low-frequency amplifier,
or note magnifier from disturbances would, thers-
fore, seem to require much more massive screening
than is ordinarly employed for this purpose.

P.R.C.

Questions and Answers
INTRODUCTION OF SYSTEM OF REPLY BY POST

In the issue of The Wireless World for Decamber
|0th, 1921, a note appeared regarding the " Quea-
tiona and Answers ' columns of t MAaZAZINe
pointing out the necessity for certain changea
on -ucuunt of the growth of this section of the

At the time this note appeared four
or five pﬂgﬂﬂ were being devoted to this section
in each issue, the Journal then being published
fortnightly. Although The Wireless World and
Radio Repiew now appears twice as often and we
have recently been devoting eight pages an isaus
to this ssction it has, in spite of this, been found
imposgible to keep pace with the demand for in-
formation through this Journal in such a way
as to give prompt replies to queries,

During the last few weeks the increase in the
number of questions received has been enormous,
and it 18 no doubt the result of the big increase
in the ecirculation of the Journal, brought about
in part by the ever-growing popularity of wireleaa.
As might be expected, quite a large proportion of
the ions now being received are from beginners
in wirelesa who have not back numbers of the

Journal to refer to. Taking these circumstances
into consideration, it has been decided to form a
special department of the Editorial Staff of the
Journal to deal exclusively with this section, and
our proposal 18 to introduce a postal reply service
(when a nominal charge will be made) in addition
to maintaining our present free service. The ad-
vantages which the reader will gain from the
introduction of a postal reply service will be found
principally in & very great saving of time in re.
ceiving replies, whilst those who do not wish
to avail themselves of the postal service will not
suffer in any WaY a8 their questions will be included
in due course in the Journal as hitherto, but a
delay of two or three issues before answers can be
published must ba esxpected.

In order to cover certain clerical expenses which
must necessarily be involved, it is necessary to
make a8 nominel charge for replies to guestions
through the post, and the rulea under which
the ** Questions and Answers ' Section will be
run from the date of publication of this issue will
be found on page 334.
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List of Experimental Transmitting Stations Licensed
in the United Kingdom

In gur issue of June 3rd we published a letter from the Postmaster-General to the

offact that the hours of tranamission are no longer restricted. Transmission is

mitted for an aggrogate maximum of two hours in each twenty-four, provided

i ing-in on the wavelength used is practised. Any single transmission must be

no longer than ten consecutive minutes, and be followed by three minutes of
listening-in on the wavelength used for transmission.

N

| Power '
Call | in System of Tranamission. Name and Address.
an-u.| Watta.

— P = — - it PR = e — s e —

2 AA — -— Radio Communication Company (Slough Experi-
. mental Station ).

1AB —  Spark, C.W. and Telephony - Capt. H. de A. Donisthorps, London.

2 AF — Cow. - - . . . . A Rickard Taylor, 48, Idmiston Road, W. Norwood.

2 AG —  CW. . - | . - A. Rickard Taylor, 48, Idmiston Road, W. Norwood.

2 AH —  ocw . - .« .« < Oxford.

2 AK —  Bpark, C.W. and Telephony - R. M. Radio Ltd., Townsend Milla, Worcester.

2 AL —  C.W. and Telephony - - W.F Plll;lumd. Briar Road, Briar Lane, Thomton-le.

yiae. ¥

2 AN —  C.W. and Telephony . . A. W. S8harman, Kelvin Lodge, 1, Morella Road, 8.W.

2 AQ —  Spark, C.W. and Telephony - Davis, Thornton Heath, London, 8.W.

2 AR - — E. Gaze, 3, Archibald Street, Gloucester.

2AU  — S A. C. Bull, 26, Fairland Road, West Ham, E.15.

32 AW 100  C.W. and Telephony - - H. H. Burbury, Crigglestone, Wakefiald.

2 AX 10 — Geo. Sutton, 18, Melford Road, 8.E.22.

2 AZ —  Bpark, C.W. and Telephony - William Le Queux.

2 BM - C.W. and Telephony - -« . H. A. Whitehousa, 25, Ennersdale Hoad. New
Brighton, Choshire,

BXH — — Capt. C. H. Bailey, Cliffaes, Crickhowell, Abergavenny.

2 BZ o — Basil Davis, Electric Pavilion, Marble Arch, W.1.

2 CH 10 — Science Society, The School, Oundle, Northants,

2CI v Bpark - - - - - . R. Brooks King, Wideombe, Taunton.

2CZ 1o Hr{:;:l;;‘ﬁ'..;:;_'I‘uni---'l‘rnin and C. Atkinson, |7, Beaumont Road, Leicester.

2 DC L - M. Child, 80, Ashworth Mansions, Maida Vale.

2 DD L — A. C. Duvis, 105, Brynland Avenue, Bristol.

2 DF — —_— Mitchell's Eloctric and Wirelesa, Ltd., Peckham.
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Systam of Tranamission.

10&50 C.W. and Telephony

Jour 1, 1922

| Powar 1

Call | in

I..I-Lt.un.i Watta.
i DG 1

|
1DH [{1]
101 1o
i DJ 10
2DT —
1DX
DY et
2DZ i
2FA i
2FB 10
2FC _—
1FG LS
IFH LO
2FL 100, 50
2FN LD
IFP 10
1FQ s
1FR s
IFU ' 10
IFW .
2FX a2
2FZ 10
2GD LD
2 GG _—
2 GL 10
2GP o

—

Spark, C.W. and Telephony
Spark, C.W. and Telephony
C.W. and Telephony - .
Spark and C.W.

E-p;r%, Telephony, C.W. and

Spark, C.W. and Telephony

Spark - - - .
Spark, C.W. and Telephony

Spark T .

Bpark, C.W., T.T. and Tele-
phony.

Spark, C.W, and Telsphony -

For Indoor Tranamissions only

C.W. and Telephony -

C.W., T.T., Spark and Tele-
phony.

Nams and Address,

e ——— . —L %,

wiifl:lm“' 83, Mount Road, Parkwood Springs, Bhef-

W. Barnet, 63, Mount Road, Parkwood Springs, Sheaf
fisld. Portable sat.

W. Barnet, 83, Mount Road, Parkwood Bprings, Bhei-
field.

A. T. Les, The Court, Alvaston, Derby.

Barrow and District Wireless Association.

W. K. Alford, ** Rosedens,” Camberley, Surrey.

F. Haynes, 157, Phillip Lane, 8. Tottenham, N.15.
F. Haynea, 26, Avenue Road, 8. Tottenham, N.165.
F. G. Bennett, 18, Tivoli Road, Crouch End, N.B.
W. Ison, 80, Harnham Road, Balishury.

. London, 8.E.
. L. McMichael, 32, Quex Road, W. Hampatead.

T. 8. Rogers, 2, Park Hill, Mossley, Birmingham.
C. Wileox, 21, George Btreet, Warminster, Wilta.
L. Baker, Ruddington, Notts,

F. Foulger, 118, Pepys Road, 5.E.14.

Burndept Ltd. Experimental Station, Blackheath.
8. Rudeforth, 54, Worthing Street, Hull.

E. T. Manley, Jr., 27, Home Park Road, Wimbledon
Park, 8.W.180.

Rev. D. Thomas, 8t. Paul's B.P. Scouts, Bournemouth.
Also Portable Set.

H. C. Binden, Bournemouth.

Manchester Wireleas Bociety, Headquarters, Albion
Hotel, Piccadilly, Manchester. Also Portable Set
same detailsa and call sign.

Birmingham Wireleas Experimental Club, Digbeth
Institute, Birmingham.

A. H. Kidd.
W. J. Henderson, 2, Hollywood Road, 8.W.10,
W. Gaitland, Highbury, N.
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Powar |
LE.JHLL | W-::-ts. System of Transamission. [ Name and Address.
2 GQ 10 | 8park .- - - . - lst Taunton Scouta, Parish Buildings, Wilton.
2 GR — — T. Foreyth, Ashington.
2GS — — T. Forayth, Ashington. Portable Set.
2GU 10 - Halifax Wireleas Club.
2GY | 10 - Rev. J. Rigby, 8t. Lawrence Vicarage, Bristol.
2 GW 10 | Spark, C.W. and Telephony - ' Allan Cash, Foxley Mount, Lymn, Cheshire.
2 GZ — | C.W. and Spark - - AL Megson, Bowdon.
2 HA — | C.W. and Bpark - - A. L. Megson, Bowdon, Portable Set.
2 HB : 10 | C.W. and Spark . I L. H. Lomas, Macclesfield.
ZHC @ 10 | C.W. and Spark TR J. W. White, Windeombe Lodge, Bucklebury, near
i . Reading.
2 HG | — — . T. Boutland, SBenr., Ashington.
IHH | — = | T. Boutland, Jr., Ashington.
IHE A — — " A. A. Campbell Swinton, Chester Square, W.
3HP | 10 | C.W.and Telephony - ' H. C. Woodhall, 10, Holborn House, E.C.1.
2 HOQ ' 10 | C.W.and Bpark - - A. W. Faucett, 11, Leigh Road, Clifton, Bristol.
2 HS 10 | C.W. Telephony and T.T. G. W. Hale, 51, Grafton Road, New Malden, Surrey.
ZHT — | Spark, C.W. and Telaphony R. H. Klein, 18, Crediton Hill, W. Hampstead. N.W.6.
2 HX — | Spark, C.W. and Telephony ' F. A. Love, Ivydene, Guildford Park .'iliald. Guildford.
21B 10 | C.W. and Telephony - W. Bemrose, Littleover Hill, Derby.
21D 10 | C.W. and Spark - - E. 8. Firth, Thames Ditton.
2IF 10 | C.W. and Telephony 5. W. Bligh, 2, North Lane, Canterbury.
2 IH — — Technical College, Cardiff.
21 10 Spark - - - Southport Wireleas Bociety, 74a, Kensinglon Road,
. Southport.
B e - D T B i S e
2 IK 10 C.W. and Telephony County High School for Boys, Altrincham, Cheshire
2 IL 10 Telephony - H. R. Goodasll, ** Fernlea,” Winchester Road, Bassett,
Southampton.
2 IN 10 (.W., Spark and Telsphony J. E. Fish, * Thornleigh,” Thornton-le-Fylds, Near
Blackpool.
2 IQ . W. and Telephony W. A, Ward, 26, Marlborough Road, Sheffield.
218 - — Rev. H. W. [loudney, 5t. Luke's Vicarage, Bath.
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| Power |
Iﬁ:fu. Wi-nt.u. System of Tranamission. Name and Address.
2IT ! — — Eﬂ;;rtgﬂhwéat?mrl 8t. Luke's Vicarage, Bath.
21U | 10 - G. A. E. Roberts, Twyford, Winchester.
IV 10 | Bpark, C.W. and Telephony - | L. F. White, Priory Road, Knowle, Bristol,
2IW 10 - | G. B. March, Twyford, Winchester.
11X 10 | C.W. and Telephony - 8. Q. Taylor, Littleover, Derby.
1Y 10 | C.W. and Telephony -« ' J. Briggs, City Bchool of Wireleas Telegraphy, 88§,
Corporation Btreet, Birmingham.
IJF | 10 Spark, C.W. and Telephony - C. G. Williams, 22, Scholar Btreet, Belton Park,
! - Liverpool.
233G | — = | W. A, Seed, Crigglestone, Near Wakefield.
2J] 10 | Spark, C.W. and Telephony - C. Worthy, 4, Riversdale Road, Egremont, Wallasey.
2 JK 10 | Spark, CW., T.T. and Tele- | Philip R. Coursey, 138, Muswell Hill Road, N.10.
; phony.
2JL. 10 | Spark, C.W. and Telephony - G. G. Bailey, The Beeches, Cowley, Middlesex.
2JM | 10 | Spark, C.W. and Telephony - G. G. Blake, 10, Onslow Road, Richmond, Surrey.
1J0 10 | Spark, C.W. and Telephony - = J. W. Whitesids, 30, Castle Street, Clitheroe, Lancs.
1JP s Spark, C.W. and Telephony M. C. Ellison, Hutton's Ambo Hall, York.
2JU 10  Spark, C.W. and Telephony E. J. Pearcoy, 610, Fulham Road, 8. W,
IV 10 Spark, C.W. and Talephony A. G. Robbins, Station Road, Epping.
1JIW 10 C.W. and Telephony - J. R. Barrast, Westgate Court, Canterbury.
2JX 10 C.W. and Telephony . - L. Vizard, 12, Seymour Gardens, Ilford.
2JZ 10  C.W. and Telephony . ' R _D. Spanco, Craighsad Houss, Huntly, Aberdesn.
|
2EA ' 10 — i N. Curtisa, Belveders West, Taunton.
KB . 10 C.W., Telephonyand T.T. - | W. E. Earp, 675, Moore Foad, Mapperley, Nottingham.
ECLX | —  Spark - -« =« | Profeasor Wilson, University of London, King's College.
! KD 10 C.W., T.T. and Telephony - P. Denison, Rostellan, Saville Park, Halifax, York.
$ KF 10 C.W. and Telephony - J. Partridge, Park Road, Merton, 8. W.18.
tEG 10  Spark, C.W. and Telephony - A. E. Hay, " Glendale,"” Abernant, Aberdare.
t KK 10 -— Hutchineon & Co. (F. Pinkerton}), 101, Dartmouth
Road, Forest Hill, 8.E.23.
I EL 10 | Spark - - F. Pemberton, 50, Peak Hill, 8ydenham.
P KM AR | Spark SO | C. Stainton, 44, Kimberley Street, Hull.
P EN — | C.W. and Telephony - A. B. Day, Finchley.
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|
Powar |
Call in System of Transmission. Name and Address.
Lettara, Wut-ml
= . . | e
2 KO 10 C.W. and Telephony - - | C. 8. Baynton, 48, Russell Road, Moeeley, Birmingham.
Z2EQ 10 | - Wolverhampton (Communication to Taylor Rebai
Motor Co., Ltd., Cleveland Street, Wolverhampton).
2 KR 10  C.W. and Telephony -« E. Edmonds, 2 Yew Trea Road, Edgbaston, Birming-
; ham.
2 KS 10 | Spark, CW., T.T. and Tele- C. Clayton-Breakell, Mill Bank, Church Street,
. phony. Preston.
2KT  — | Bpark, C.W. and T.T. - I E. Nickless, 83, Wellington Road, Boaresbrook, E.11.
! |
2KU | 10  BSpark, Telephony and T.T. - | A. J. Belby, 66, Edward Street, Burton-on-Trent.
2KV | — | C.W.ond Telephony - - W. J. Crampton, Woybridge.
2 KW — | C.W. and Telephony - - | W. R. Burne, Springfield, Thorold Grove, Sale,
Cheshire.
ZEY 10 | C.W. and Telephony - - | L. Pollard, 209, Cunliffe Road, Blackpool.
2KZ 10 | Bpark, C.W. and Telsphony - | B. Clapp, Meadmoor, Brighton Road, Purley.
2 LA — | C.W. and Telephony - - | H., F. Yardley, 121, Victoria Road, Headingley,
. | Leeds.
2LB — | C.W. and Telephony . -|/RHPF Yardley, 6, Blenheim Terrace, Loods.
2LF _— Spark and C.W. - - - | P. Harris, Chilvester Lodge, Calne, Wilta.
2LG 0 ([CW. - - . . . .| H. Whitfield, The Glen, Primrose Lane, Hall Green,
Birmingham.
2LI — | Bpark, C.W. and Telephony - H. E. Wilkinson, Lonsdale Road, N.W.6.
2 LK 10 | Tonic Train and C.W. - * | B. Kniveton, Brooklands, Normanton, Yorks.
|
2LL 10 | Tonic Train and CW. - - | 8. Kniveton, Brooklands, Normanton, Yorks.
2 L0 — l — Marconi House, 8trand, W.C. 2.
2LP 10 ! Spark, C.W. and Telephony A. W. Knight, 28, 8tanbury Road, 8.E.
2LR 10 | C.W. and Telephony - | John Scott Taggart, 6, Beattyville Gardens, Ilford.
2LU 10 | C.W. and Telephony . | W. A. Appleton, Wembley Park.
2LV — | Bpark, C.W. and Telephony - j W. R. H. Tingey, Queen Street, Hammersmith.
2 LwW .- Spark, C.W. and Telephony - | W. R. H. Tingey, Queen Street, Hammersmith.
| |
2LY 10 | Telephony - +« =« -1l H H. Thompson, 58, Redlands Road, Penarth,
Glamorgan.
Z2LZ 10 | Bpark, C.W. and Telephony - | F. A. Mayer, Btilemans, Wickford, Essex.
2MA 10 | Bpark - - - | P. B. Bavage, 14/18, Norwich Road, Loweatoft.
2 MB 10 | C.W. and Telephony - - | E. H. Jeynes, 67, 8t. Paul's Road, Gloucester.
2 MD 10 | Spark, C.W. and Telephony - | C. Chipperfield, Vietoria Road, Oulton Broad,
Loweatolt.
2MF | — | C.W. and Telsphony = = | Marconi S8cientific Instrument Co., Litd., 21,25,

| 8t. Anne’s Court, Dean Btreet, W.1.
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Call in System of Transmission. Name and Address,
Letters.] Watta.
2 MG 10 | C.W. and Telephony - C. E. Millar, Arndens, Bearsden, Near Glasgow.
i MH 10 | Telephony - - . | A. Lawton, Brown Edge Vicarage, Stoke-on-Trent.
2 Ml 10 | Bpark, C.W. and Telephony - | L. MeMichael, S8tag Works, Kilburn, N.W.
2 ME 10 — A. W. Hambling, 23, Wincheater Avenue, Brondesbury,
N.W.6.
2ML 10 | Spark, C.W. and Telephony - | R. (. Clinker, Bilton, Rugby.
2 MO — | Bpark, C.W. and Telephony - | Burndept, Ltd. Experimental Station, Chiswick.
2 MR 10 | Bpark, C.W. and Telephony R. H. Reece, The Corner House, 62, Addison Gardens,
London, W.14.
MBS 10 | C.W., 8park and Telephony - | R. H. Reece, * Basketts,” Birchington, Kent.
2MT |1,000 | Spark, C.W. and Telephony - | Marconi SBcientific Instrument Co., Ltd. (Near Chelma-
ford. Station for specially suthorised transmis-
i sions to amateurs. )
2 MY 10 ' C.W. and Spark - | H. M. Hodgson, Clifton House, Hartford, Cheshire.
Mz | — :. =" J. Mayall, * Burfield,” St. Paul's Road, Gloucester.
2NA | 10 | C.W.and Telephony H. Froat, Longwood, Barr Common, Walsall.
2NB — - J. W. Barmmaby, Sylvan House, Broad Road, Sale,
! Cheshire.
2 NH 10 | C.W. and Telephony . 0. R. C. Bherwood, 41, Queen's Gate Gardens, 8. W,
2 NI 10 —_ FP. H. Lyne, Dartford and District Wirelesa Society.
2NJ | — = Lee, 8.E.12.
2 NL | — —_ F. J. Hughes, * Ashdene,” 129, Well Road, Bath.
2 NM — | C.W. and Telephony - « | 2. Marcuse, Coombe Dingle, Queen’s Park, Cater-
! ham, Burrey.
2 NN 1o — Brig.-General Palmer, Epping.
2 NOD 10 ! C.W., T.T. and Telephony = | H. R. Adama, Creacent Cabinet Worls, Walsall,
2NOQ | — | — Morton, Kingston.
2 NP — | C.W. and Telephony H. 8. Treadwell, Middleton Cheney, Banbury. "Phone :
| | 3 Y Banbury.
ZNR | — ! — J. Knowlea Hassall, Mount Pleasant Works, Wooden
| | Box, Near Burton-on-Trent.
2 NY | 10  CW., T.T. and Telephony J. N. C. Bradshaw, Bilsboro', Near Preaton.
:NZ 10 | C.W,, T.T. and Telephony - | 4. N. C. Bradshaw, Bilsboro', Near Preaton.
|
20F 10 | Spark, C.W. and Telephony - | H. C. Trent, Secondary School, Lowestolt.
20Ol ] -— | C.W., Telephony and T.T. - | Colin Bain, Newcastle-on-Tyne.
! OM — | C.W. and Telephony - - | H. 8. Walker, Park Lodge, Brentford, Middlesex.
rON ’ 10 - | Major H. C. Parker, 56, Stern Hall Street, Waltham-

| Spark, C.W. and Telephony

stow, E.17.

L=
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Fower
Call in Bystem of Transmission. Name and Address.

Lettars.) Watta.

2 0Y 10 | C.W, and Telephony - | Capt. E. J. Hobbs, 4th Tank Battn., Wareham

2 PA — | Bpark, C.W. and Telephony - | C. Z. Auckland & Son, 385, 5t. John Street, E.C.1.

2 PF | 10 | Spark - - - - | F. Foulger, 8.E.14.

2 PI 10 | Spark, C.W. and Telephony - | Loughborough College, Leiceatershire,

2PJ 10 | Spark, C.W. and Telephony - | Loughborough College, Leicestershire.

2 PR 10 | C.W. and Telephony - A. E. Whitehead, " Hollingwood,” King's Ride
' Camberley, Surrey.

2 P8 : 10 | C.W. and Telephony )| J. H. Gill, 18, Fourth Avenue, Bhorwood Riss, Not-
| tingham.

2PU ' 10 | Spark, C.W. and Telephony C. R. W. Chapman, ‘" Nirvana,”" 44, Chaplin Road,
! Wembley.

2PX | 10 | C.W. and Telephony .| H. H. Lassman, 4, Avenue Parade, Barking Road,

. East Ham.

Z QH 10 | C.W., T.T. and Telephony - | A. Hewins, 42, St Augustine Avenue, Grimsby.

2 QI - - Balham. t

2 QK ' 10 | C.W. and Telephony = | J. Bever, 85, Emm Lane, Bradford.

2QL | — |C.W.and Telephony - | R. J. Hibberd, Grayswood School, Haslamere, Surrey

20N | 10 — A. Hobday, Flint House, Northdown Road, Margate.

2Q0 . — | Telephony P. Pritchard, Blenheim House, Broad Street, Hereford.

QP — | C.W,, Telephony and Spark - L. C. Grant, 3 Langhormn Street, Newcastle-on-Tymne.

200 — — .. Burmmham & Co., Experimental Station, Wembley.

208 i 10 | Bpark, C.W. and Telephony - i 8. Ward, " Ravenswood,” 339, Brixton Road, 8.W.9.

2 QU P = — Blackheath.

2 QY | it - London, N.W.8.

2 RB 10 | Spark, C.W. and Tslephony H. B. Grylls, Trenay Fawton, Carew Road, Eastbourns.

ZRD | 10 | C.W. and Telephony | G. W. Fairall, 27, Newbridge Strest, Wolverhampton.

Z2RH | 10 | Spark H. A. Pound, 101, High Street, Broadstairs.

2 RK — | Spark A, E. Blackall, 7, Mapls Road, Surbiton.

2ZRP | 10 | C.W. and Telephony - F. W. Emerson, 178, Heaton Moor Hoad, Heatoo

Moor, Near Stockport.
2 RY | = — 8. Hanley, Forbury, Kintbury, Berks.
28D | — — J. Mayall, Burfield, S5t. Paul's Road, Gloucsster.
FPortable Set.
Z SF — | C.W., T.T. and Telephony C. Midworth, d4e, Vicarage Mansions, West Gresn, N. 15
2 SH - | Q.W., T.T. and Telophony -

F. L. HH’E‘ aT, Bi.uh_nr‘l Road, N.6.
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Call in System of Transmission. Wame and Address.
Leﬂ-uml Watta,
181 | —  Bpark, C.W., T.T. and Tels- | L. C. Holton, 112, Canway Road, London, N.14
phony.
18K — — K. G. Btyles, 52, Jerningham Road, 5.E.14.
8L =5 — | A, G. Btyles, " Kitscot," Maidstone, Kent.
I
18P 10 C.W. and Talephony - - | L. Mansfield * Cregneish "' Lay Hey Park, Marple,
Chesa. .
i |
:SZ | 10 ! Bpark, C.W. and Telephony - | W. H. Brown, Mill Hill S8chool, N.W.7.
|
18X 6§ C.W. and Telephony - - | F. B. Baggs, 24, Westhorpe SBtreet, 5.W.15.
|
ITG 10 C.W. and Telepnomy - | Sheffield University, Dept. of Applied BScienoce.
&t. Goorge’s Square, Bheffield.
iTH 10  C.W. - | Sheffield University. Portable Set.
iTN 10 | C.W. and Telephony - | C. E. Stuart, Lyndon Lodge, Poleeworth, Tamworth.
2TO 10 | C.W. and Telephony N F. Townsend, 46, Grove Lane, Ipswich.
|
2UG | 10 ' C.W. and Telephony | W. Humphreys Burton, 103, Portland Road, Not-
. tingham. -
|
2Ud — | C.W., Telephony and T.T. - | L. R. Richards, Mona, 25, Cholmeley Park, Highgate,
| N.G.
UM | 10 Spark, C'W. and Telephony H., Lloyd, 3, Ventnor Place, Sheffield.
2UV 10 T.T., C.W. and Telephony - | W. Corsham, 104, Harleaden Gardens, London, N.W.10.
2UY 10  C.W. and Telephony W. Fenn, Holly Cottage, Polesworth, Tamworth.
|
VN 10 | C.W. and Telephony . | H. Drury-Lavin, Old House, Sonning, Berke. 'Phone,
| Somning 22,
2VYP | — - | P. G. A. H. Voigt, Bowdon Mount, 121, Honor Oak
| Park, 8.E.23.
2VW | —  C.W. and Telephony . | E. H. Robinson, 125c, Adelaide Road, ¥.W.3.
[
IWB | — Spark, T.T.. C.W. and Tele- George W. Jones, 8, Rosebery Street, Wolverhampton.
phony.
2 XZ 10  C.W. and Telephony - | Lewis T. Dixon ** Strathspray,” 4, Heythorp Street,

| Southfields, 5.W. 18.
|

Holders of Ezxperimenial Transmilting
Licences are requesied fo nobify the Kditor
of changes in the particulars given above for
amendment in subsequent lints, Ldcensees
may find & convenien? fo include their
telephone numbers,

With a view to making the List of
Regular Transmissions of greater
value, special conslderation is being
given to its revisilon. The list which
is consequently delayed, will appear
in an early lssue In August.
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Time Signals and Weather Reports

By W. G. W. MrrcreLn, B.8e.,, F.R.A.8., F.R.Met.S.

1. In this and future articles, it is proposed to
deal briefly and in & simple manner with time
signals, weather reportsa and other transmissiona
of special scientific interest, so that the amateur
on picking up thess signals may be able to decode
them and turn them to some practical use. The
following transmissions by W/T will therefore
come within the scope of these notea:—

{a) Time signals—automatic and semi-auto-
matic,

{6) Rhythmic time signals,

(e} Metsorologi and forecasta.

(d) Seismological radio-telegrama.

(e) U RAL E:gnalﬁ,

(f) Calibration wavea and standard wave.
lengths.

Details will be given of the wvarious codes in
use for these messages, of methods and apparatus
employed and times of transmission, together
with a brief explanation of how meteorological
forecasts are prepared.

& *aee & & S0 9

they are taken down, and with some practioe
this can be done guite expeditiously.
il gt Bicrograglrars
meteors and are sant out in plal

transmita daily at noon (G.M.T.) from Uccle, call
sign HS, a forecast for Belgium and Westamn
Europe in French. The report is issusd specially
for amateurs, and is therefore transmitted wvery
alowly and repeated. A wavelength of 1,500
metres is usaed and the message usually lasts
about 20 minutes. The Air Ministry also broad-
casta daily st 0915 (9.15 am. G.M.T.) and
2000 (8 pom. GM.T.) on 1,400 metres C.W,
& general forecast in plain language based upon
observations made at 7Th. and 18h. respactively.
Thessa are sent out from the Air
Ministry (Q.F.A.) through a Wheatstone tape
machine and the rate of sending is about sight
words minute. (Ses Fig. 1.)

(3) :ll:l'lu: gimpleat form of crystal detector

eae & o889 a8 @

LA R R AN N R N N R EE E R RS ST YT YT

& e =9 *ee & 0w =9

- 08 a8 L N . & P
SEssdssasEssbEssEaaE R RSN EEE &
[ ] L 1 1] & WEe - B & e

I T FFEEEE T EFFEFY NS AT R FAEE RS RN BN KN NN N

2 % @ & &89 89 29 -

Teed *EE B ® e 00 @
L 4800 8 & a0 B &0
SsssNsdsdedsESArREE R ENA SR
L L N . M B0 08 @
& 9 8 & S9N
sRASSTaEas s EEE

] L ae 9 -8 =9 vl S8 B Tawe 9 * TP a
BEcragasaae e ideainndainandiasriaFisalriadasarenaasemEEeanne P
& 8 » oW - » e =9 & F B 38 8 & B B B e § &
13 L - % & @ ok & ae @ " @ & 8 8 8 @ L a8 L ]
FETEEEREEDF"SEFEEEEE P TEHE RN EEE R P EER R R F R R RS R
- 8 @ . 8 " 8 BB 8 & & ®F & B . B & BB LI B BN N
L] e 8 * & 8 [ ] L] s "B & akbe 9 L B b B
LB N BN A R EENEEENEELEENERERE NN ENERNREN EEENEE A RN RN RN EENE R R E NN RN REEETN |
. ® 2 8 8 . am L I L L L aseRE & & & & F @99 @8

Fig, 1. Portion of Wheaistone Tape used for transmibling 1000 G.M. T, meleor message on Juna 10th
Jrom G.F.A. Air Minisiry 1680 Av.

2."In the first instance, it may be pointed out
that these scientific signals are of inl intereat
to the beginner who is not likely to be expert
with the Morse code, for the following reasons :—
(1) SBuch measages are intended for general
scientific use and are therefore transmitted
at a relatively slow speed, and so far as meteor
messages are concermned consist chiefly of gmuﬁa
of fi in code. A figure code is used with the
object of dealing quickly and accurately with
a large number of obssrvations of differant
kinds. The messages may be decoded after

will enable the amateur to receive Eiffal Tower
time mignals and thus put him in possession
nfﬂmuwinhtmulfﬁmhﬁ.?mﬂim?ﬁ
Regarding meteorological information, he wi
bﬂi:lraﬂgiptufrﬂpﬂmwy about 1§ hours
after the time observations are made In
this connection the newspaper forecast received
at the breakfast table ia bassd on obesrvs-
tions maede at 68 p.m. the previous evening,
and i therefore at least 14 hours ** out-of -date,”
so that for this reason alone it ia not to be
wondered at that newspaper forecasta do not
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always entirely agree with the actual prevailing

conditions of weather,

3. hhmnimmwmmmmw
of time elapesa timea of observations
iﬁ:lthltuitrmmnhr'ﬂ"fr This is eapecially
the case with the E waather issund
daily from Paris FL at 11.30 a.m., 4} hours after
the time to which observations relate. The In-
ternational Convention for Aerial Navigation
envisaged a scheme in which all National reporta
warn mﬂmﬁd and a salection from thess reporta

* imsued in collective form from a Central National

Office within 14 hours of the time of observation.
Although we are far from this ideal at present,
progreas has beenm made as is evidenced in the
" up-to-date " information contained in the hourly
route meteors issued on the principal awviation

routes. In this country the Air Ministry and the
Meteorolo Bervice are housed under the same
roof at Kingsway, so that we may expect close

co-operation between the two services. The im-
portance of early meteorological information
regard the amount of cloud, wind force and
Eh:lﬁ:i'“ d.l.ﬂurmtlwalﬂu mrmmufn]l{hrmhmd
om. o on the Cross

Channel and iondnnpuimmdmmtmfuutﬂ require
their pilota to sign an undertaking that are
conversant with meteorclogical conditions along
the route before commencing & journey, and it is
within the diseretion of a pilot to cancel a flight
if he thinks the conditions unsuitable.

4. The accomp map of the world (Fig. 2)

THE WIRELESBS WORLD AND RADIO REVIEW L
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time and weather information and the extent

the o mathod
of ﬂmnhmmthﬂﬂm:udgm.mﬁm
and cable, for in most cases the distanoes
involved are too long to make the telephone
et s s b;— ﬁ?rmbsmﬂiugh these
received from shi . were
brmmraguﬂrhm The Eiffel Tower
station had made some headway by issuing a
daily weather report from a limited number of
reporting stations in Western Europe. At the
t time there are many departures from the
ternational Code in the various countries. These
Are l::du.Epil.jr too frequent, and very often lead
to confusion, as for example when wind wvelocity
is given in milesa per hour instead of the code
agreement of kilometrea per second. Another
difficulty arises from the fact that in many countries
the meteorclogical services depend I:E:n . l:n.gin
wireless station and consequently
of reporta from other stations issusd at the .u.mu
hour is impoaaible.
The two directions then in which progress is
desired are (a) tha * ing-up " the issue
of reports by W/T, (b) & carefully conceived

indicatea the distribution of stations supplying time-table of transmission times so that the greatest
. Paris FL (lat. 48° 62 N., long. 2° 18" E).
COMPLETE LIST OF REGULAR DAILY TRANSMISSIONS.
Time G.M.T. Nature of Transmission. ! Wavelength. ! Power in Aerial.

0220 Meteor-observations at 1 hr. followed by detailed | .

| forecast for Frn.nmva]iduut.ulaunmgnfumud.q | 2,600 m. Bpark | 60 kW,
0820 ' Meteor-observations at 7 hr. . - | Z,600 m. Bpark | 60 kW.
00230030 Time signals (automatic) - - | 2,600 m. Spark B0 kW,
1000-1003  Rhythmic signals, 300 beats- ' | 2,600 m. Spark 60 kW.
1033-1038 | U.R.8.1. signals - - : - | 2,600 m. Bpark 680 kW.
1038-1043 ' Groups for correcting rh:,rt.hmm m,gn.dn - | 2,600 m. Spark 60 kW,
1044-1048 Time -signals (semi-sutomatic) - - | 2,600 m. Bpark : 80 kW,
1130 European meteor ob. at 7 hr. followed by dntmlu:l |

| forecast for France and Western Europe until the |

! following mornin | 2,600 m. Spark 60 kW,
1130 " (At end of mnl.mr} ﬂammn-'lng‘mn] tala#um - - | 2,600 m. Spark 60 kW,
1200 | Presa - : - | 3,200 m. Spark 80 kW,
1420 | Meoteor. Ob. at 13 hr. - - - | 2,600 m. Bpark 60 EW.
1700 . Telephony - | 2,600 m. Bpark 1 kW. (approx.)
1710 , Agricultural meteor in plu.m lmgtngn {u from ! .

| February 6th, 1922), * 2,600 m. Spark 1 kW. (approx.)
180} Calibration waves, lst and 15th of month 65,000 m. 60 kW. (approx.)
1810 | Calibration waves, lat and 15th of month DII]}" 7,000 m. | 60 EW. (a x.)
1920 Meteor. Ob. at 18 hr. . . « | 2,600 m. Bpark 60 kW.
1820 (At end of meteor) Beismological mlagum - - | 2,600 m. Spark | 60 kW,
2200 Rhythmic signals, 300 beats - - | 2,600 m. Spark | 80 kW,
22368-2243  Groups for correcting rhythmic mgrm.]u - - | 2,600 m. Spark 60 kW.
2244-2249 | Time signals (semi-automatic) . - |. 2,600 m. Spark ' 60 kW.
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Fig. 3. Method of tranemitting Time Signals. (Ordinary time signals are also transmitted every

erening

possible use may be made of ris issued and that
they may be available for the greatest number
of countries desiring to have them.

The Table on the previous page gives a complete
list of the transmissions made every day
by the Eiffel Tower FL from which it will be seen

from 2244-2249.)

that the greater part of the daily programme is taken
up with these scientific time I.mfmt-hnr signals.

A diagram (Fig. 3) is also given showing the
method of transmission of time signals from
the same station, while a future article will explain
the apparatus used in this connection.

Notes

Second Reading of Wireless Bill.
1|"'!lr Kellaway moved the second mrds.mg of :ll::

‘irelesa Telegraphy and i in
House of Commons on June l.ﬂf't;lll:“‘E The Bill, he
said, did not propose in any way to withdraw from
t]:.u publicthe advan of wireless communication.

On the contrary its e would be, by ensuring the
iru-p&r use of wireless, to assist its development.

r. Kellaway said the conditions under which the
broadcasting of -'u&]-uu y would be worked
had mnot yet been He did not think
it desirable that the wm‘k should be carried on by
the Government. The Bill was read a second time.
American Broadcasting Stations No. 300.

Twenty-six new broadeasting stations were
licensed during one week in May in 18 different
States. This brings the total stations broadcasting
news and entertainment to 300. Five of the new
stations are located in California, which leads the
list with & total of 59 stations. Ohio is second with
23, Pennsylvania has 20, and New York 18. Texas
5 no longer the only state with one station, as
Maryland, Utah, North and South Dakota each
have one only.

To-day, every state except New Hampshire,
South Carolina, Delaware, Mississippi, Kentucky,
Wyoming and Idaho has one or more broadeasting
stations.

The prospective Bill to give the SBecretary of Com-
merce more control over radio transmission stations
has not yet been introduced in Congress. Little

uppnuhm is expected. Support is guaranteed by
16,000 amatewrs.
gll‘l'ﬂl Broadcasting.

ﬂn the closing of the 8t John's Station reports
hitherto transmitted respecting dangers to naviga-
tion in the vicinity of the Great Banks of Newfound-
land, are to be broadceasted by the United States
Coastguard cutters on ice patrol.

Senatore W. Marconi Receives Medal.

At a joint meeting of the American Institute of
Electrieal Engi and the Institute of Radio
Engineers, held on June 20th at the Engi i
Societies Building, New York, Benatore Marconi
delivered an address on * Radio Telegraphy.'
He was aftorwards presented with The Institute
Medal of Honour for 1920,

Charity Demonstration.

A wireless demonstration was given by Marconi's
Wireless Telegraph Co. on Friday, June 16th, for
the benefit of the annual fite and sale in aid of the
Actor’s Church Union Hostals Fund for Children of
Touring Actors, at Caxton Hall, Westminster,
the arrangements for which were carried out by
Misa Kitty Loftus, in co-operation with the Marconi
Company.

There was a demonstration of general wireless
recoption during the afternoon, and at 8 pm. a
message from the Archbishop of Canterbury, spoken
from Marconi House, wasa received on a loud speaker
in the main hall. The message, which contained a
wurm expression of goodwill and desire for the

a1 TR

UHI"EF"NTT '“IF L'-|_|FL'|:"|"'-||H
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success of the féte, had been sent by the Archbishop

of Canterb to the Bishop of Willesden for
transmission by wirelesa.
Some ophone music was also given and the

demonstration proved of great interest to a large
gathering of people.

Transmission of Memorial Ceremony.

At Marconi House at noon, on June 2lst, when
the Roll of Honour was unveiled in memory of
the 348 men whose names are on it, the ceremony

Boyas of the * Ermouth " sounding the Last Post.

was broadcasted. The Last Post and Reveille
sounded on bugles, and an address by Mr. Godirey
Isancs was heard by operators in ships all round
the coast of the United Kingdom.

Report on Radio Telephony Conference.

At a conference called by the Secretary of the
Department of Commerce at Washington, questions
concermdng the regulation of radio communication
were considered. The conference was held from
February 27th to March 2nd, and April 1 7th to 19th.
The conference recommended that the Secretary of
Commerce should have authority to control the
establishment of all radio transmitting stations
except amateur, experimental and Government
stations ; also the operation of non-governmental
radio transmitting stations.

It was recommended that the Sscretary of Com-
meree assign to aach radio telephone broadeasting
station a permissible power based on the normal
range of the station, such normal ranges for the
different classes of service to have stipulated average
values, CGovernment broadeasting stations were
recommended 600 (land) miles ; public stations
260 miles, and private and toll stations 50 miles.

An interesting clause in the recommendation
was that for the purpose of self-policing among the
amateurs, amateur deputy radio inspectors be
created, elected from their number in each localify.
The duty of the deputy inspector would be to en-
deavour to the best of his ability to accomplish,
under the direction of the district radio inspector
obaservance of the Radio Communication Laws,
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Book Review

How 1o MaxE CGoob WIRELESS AFPARATUS. A
Usaful American Publication.

Many experimenters who have evolved useful
circuits are anxious to nmhud:.r them in mneat,
easily handled and robust equipment. They are
aware that their apparatus in 1ts arpanmmtnl form
is sensitive and :F sctrically efficient, but owing to
the lack of suitable textbooks on instrument
design (as distinguished from eireuil design) they
are frequently unable to produce finished apparatus
of the style associated with commercial equipment.
With this in mind, Mr. M. B. Sleeper (late editor of
the Radio section of * Everyday Engineering”
and best known to British amateurs as the originator
of the first transatlantic amateur tests), has written
a useful textbook enmtitled ** How to Make Com-
mercial Type Radio Apparatus,”* in which he deals
in detail with a number of American commercial

desi iv much data and pho of
:i.n.t--ufrl“':;:lnmr’I Emu;“g'unhm which are Pnumin
available.

The book is not intended for the raw tyro. For
this reason all theoretical matter 18 excluoded, and
the reader 18 presumed to understand the principles
upon which the apparatus works. The work =

divided into four parts, devoted ively to
Receiving Equi t, Transmitting uipment.
Airplane Radio uipment and Special Notes on

Miscellaneous Equipment. In the first portion,
which is of particular interest to the experimenter
on this side of the Atlantic, some suggestive
particulara are given on several types of receiver.
The first chapter deals with a combined erystal and
valve receiver intended to operate on waves from
250 to B,000 metres, dnalp;nad by the Bureau.of
Steam Engineering of the U.8 Hy'li"j" Depl.rt,mml
and known as the * Destroyer Ty'pu." The circuits
are of the usual loose-coupled form, with a =x-
step aerial inductance and series condenser for the.
primary, and a secondary coupling coil, six-step
inductance and shunt tuning condenser in the
socondary circuit.  One-half of the condenser dials
are divided into 180 degree scales, and the other
halvea are used for wavelength calibrations. An
interesting feature is that as the inductance switches
are taken from one stud to another, pointers on the
calibration scalesa of the condensers move to cor-
responding arcs on the dials. The six separate arcs
on each condenser dial can thus be ready without
risk of confusion. Vernier adjustment of the con-
densers is brought about by turming small wheels
which bear upon the dial edges.

Dead-end effects on the six-stud inductances are
obviated by using four contact fingers which ghor
eircuit the un of the coile. The filamen
resistances are up of resistance wire wound
zig-zag fashion between brass pins set into the
peripheries of two bakelite dises. A switch arm
runs over the set of pins nearest the panel, thus giv-
ing the variation. The reaction cod
(or ** tickler ™" as it is called over the water) is mads |
in rather an unusual way, being p-u*ll;f a fixed cod
wound on the same former as the secondary m-l

tvl:l E[u.kﬂ 'L'um:urn:;;!.l

* How 1 Radw
Apparatus.”” By M. B. Sleeper. (New York
The Norman Henley Publishing Co. 1922 Edition,
70 rents.) |
|

|

UNIVERSITY OF CALIFORMIA
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doctance, and partly a coil on a te movable
former. The condenser shunted across the H.T.
battery and teleaphones is variable in six steps up to
0-007 mfd.

The above pointa have been selected for meation
[rom one chapter alone, with the idea of giving the
reader an indication of the value of the book to the
serious experimenter. Other chapters contain
just a8 many suggestive and interesting ideas.
Chapter two deals with an American receiver
designed for use on French ships with the well-known
French valves. The chapter concludes with the
following note :—

“The outstanding feature of French and
English instruments is the amount of hand work
on them—beautifully made. The trouble is,
however, that there is s often the same delicacy
of design. American equipment, on the other
band, gains in many cases because due allowances
are mads for guantity production and the

required, particularly for the Army
and Navy. Although foreign apparatus often
calls for commendation of workmanship, it
seldom equalled our own recent developments
under the severe test of war conditions. In the
ilustrations . . . . the standard French tube,

also used by the English, can be seen. . . .

This tube requires only 40 volta, though trans-

mitting tubea of this type of construction operate

at as high as 7560 wvolta. Either sort do not
come up to the VT1 or VT2 of the Signal Corpa.”’

We rather fancy Mr. Paul Godley held views like
this until he cama here last winter. We hops it
will not be long before Mr. Slesper awales,

In Chapter three the (irebe Long-Wave Recsiver
# described with the same thoroughness which
characterises the other chapters.

Other chapters in the receiver section deal with
# uni-control receiver in which continuous i
# automatically carried out by the slow rotation
of the tuning handle by an electric motor, an audion
control box, and a two-step amplifier (L.F.).
The transmitting section containg a detailed descrip-
tion of & recently designed Duplex. Radiotelephone
s2t made by the Weatern Electric Company for
the Navy and other interesting apparatus, including
rome notes regarding the English Marconi apparatus,
The seroplane section is equally instructive. In the
miscellaneous equipment section one of the most
interesting portions is the description of the Eaton
Oscillator, a device which can be connected to an
orlinary loose coupler, tuning condenser and valve
8 that it ean be used for C.W. reception for any
wavelength between 200 metrea and 25,000 without
any additional adjustments. In the same section
15 also included a description of the Bureau of
Standards Long-Wave Wavemeter for wavea from
LA to 22,000 metres.

Unfortunately, the book lacks an index, which,
in view of the many practical and im t matters
discussad in it, is a drawback to the experimenter.
The photographic illustrations are also badly
reprodoced. However, thess are minor eriticisma
iIn an otharwise very wvaluable and well-written
book, which every amateur constructor (and many
a professional as well) should add to his bookshalf.

P. W. H.
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Correspondence

To the Editor of Tex Wmerzas WoRLD
AND Rapio REviEw.

Bin,—I have read with interest the recent
correspondence on j ing with valve receivers.

I am afraid it is hopelesa to ask all amateurs to
use separate heterodyne or to make their sets as
little nuisance as possible. are not made
that way ; as long as they cannot be found out they
will still carry on. o

But are even experisnced amateurs rom
blame ¥ A recent letter in The Wircless World

' reads :—

* Immediately one got the set off the oscillation
point and, waa receiving the conocert nicely, in
would come a terrific howl . . . . and set the
whole apparatus oscillating strongly again."
Wm;tha:ﬂ ever & clearer case of ' giving the show

away 1"

Clitheroe, Lancs.

J. W. W. Writesipe (2 JO).

Calendar of Current Events

Saturday, July 1st,
CroypoN WIRELEsS aND Prysicarn SBocieTy.
Ordinary Meeting.

Sunday, July Znd.

Transmission of Telephony from 3 to & pm.
on 1,070 metres by PUGG, The Hague, Holland.

Monday, July 3rd.
NEWCASTLE AND DISTRICT AMATEUR WIRELESS
ABSDCIATION.
7.30 p.m.—Annual General Meeting and election
of President and officers.

Tuesday, July 4th.
Tranamission of Telephony at 8 p.m. on 4({) metrea
by 2 MT Wnrittle, near Chelmaford.

Wednesday, July Sth,
FoLesTONE AND DisTRICT WIRELESS SOCIETY.
7.30 p.m.—At Cave's Café, Sandgate Road.
Weekly Huntjn%

IrkLEY AND DisTRicT WIRELESS SOCIETY.
7.30 p.m.—At the * Regent Café,” Cowpasture
Road, llklay. Committee Meeting.

8 p.m.—Lecture and demonstration on “ SBhort
Wave Telephony BReception.' :

Sunday, July 9th,
Transmission of Telephony at 3 to § p.m. on
1,070 metres by PCGG, The Hague, Holland.

Monday, July 10th,
WrmreLEsSs SociETY oF Horn axp DisTrRIicT.
7.30 p.m.—Annual Meeting for election of officers.

Tuesday, July 11th,
Tranamission of Telephony at 8 p.m. on 400 metres
by 2MT Writtle, near Chelmsford.

Friday, July l4th.
Leeps anp DistricT AMaTEvR WIRELESS
SOCIETY.
8 p.m.—Lacture on “Maritime Radio Communica-
tion," bv Mr. D. E. Pettigrew.
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Wireless Club Reports

NOTE.—Under this heading the Ediior woill be plaased to give publication to-reporis of the mestings of Wircless
Dlubs and Societies. Such reporis should be submitied withow! covering letier in the exact form in which they
ars to appéor and as concise ar possills, the Edior reserving the right to edit and curiail the reports if neressary.

The Editor will be pleased to consider for publication papers read before Socletles.

An

Asterisk denotes affiliation with the Wireless Soclety of London.

WineLEss BocieTy oF LoNnDoN.

The Forty-ninth Ordinary General Meeting was
held on W ¥, June 14th, at the Institution of
Electrical Engineers, at 6 p.m.

After the minutes of the previous meeting had
been approved and signed, the President called u
8ir Oliver Lodge to give his address.® Bﬁuﬂ
papera, which had been circulated, were collected
at the end of the meeting. The President an-
nounced that the new members had been duly
elected, and that that meeting closed the session.

The West London Wireless and Experimental
Aszociation.*

Club Rooms, Belmont Road Schools, Chiswick,
W.4. Hon. Secretary, Mr. Horsce W. Cotton,
18, Bushey Road, Harlington, Middlesex.

A s intecting gao ".,“E“' mbiod to listen

v Lnté to

to a v:g mnmctlw? Mr. J. F. Tummer,
of the M.O. Valve Co., entitled the * Theory of the
Thermionie Valve." Thn lscturer dealt with his
subject in an alementary form, and remarked that
to understand the inner mysteries of the valve one
had to, according to present-day theory, bring in
the slectron.

The electron was briefly explained and |t-l proper-
tiea ware outlined and with the aid of
projected by a lantern, a good deal of the " inner
mysterien " were made more comprehenmive. In
turn the lecturer dealt with the composition of the
filament, the grid, and the anode, also the bulb,
and the ping of the bulb. Questions were
invited and the lecturer replied very fully. A very
hearty vote of thanks was accorded Mr. Turner on
completion of his lecture and all present were invited
to inapect the number of specimens of various

of valvea which were exhibited.

i Becretary desires to point out that all members
will receive a copy of the Additional and Amended
Rules in due course, and, further, any gentlemen
who feel interested in radio telegraphy and are
going in for ** broadcasting '* sets, l:ﬁnuld endeavour
to join a society in that neighbourhood which will
give them most valuable help in their launching out
into the mysteries of the mther. All applications
for mefnbership and terms of subscriptions, ther
with objecta of thia Association, will be i iataly
replied to by the Sccretary,

Folkestone and District Wireless Soclety.*
Hon. Secretary, Mr. H. Alec 5. Gothard, Associate
LR.E., 8, Longford Terrace, Folkestone.
Arrmge-mntu are being made to hold weakly
mesatings, in a private room at Cave'a Café, Sandgate
Road, throughout the summer months,

* The addresa by Bir Oliver .L Lodge appears on p -I-I}T ul' thlu iBsue.

The firet meeting will be held at 7.30 p.m., on
Wedneaday, July 6th. 0ld members are particu-
larly uested to be presemt. Those seriously
inte in the science of radio telegraphy and
tala are cordially invited.

particulars of the Bociety may be obtained
on application to the Hon. Becretary.

and District Amateur
Assoclation.*

The Annual General Meeting for slsction of
President and Officers will take place on Monday.
J 3rd, at 7.30 p.m.

try and intending new members should
make an sndeavour to be present.

Hon. Becretary, Mr. Colin Bain, 3l,
Street, Newcastle-on-Tyne.

Bradford Wireless Soclety.*

Hon. Secretary, Mr. J. Bever, 86, Emm Lane
Heaton, _Ejr:d.l'ﬂ:::l. e s o

Organising Becretary, Mr. N. Whiteley, arrels
Terrace, Bramley, Leeds.

A mesting was held in the club-room at 7.46 p.m.,
on Friday, June 16th, with Mr. W. C. Ramshaw
in the Chair. The minutes of the previous meeting
weore read and passed, following which a few new
members were aleatad.

The Chairman then called upon Mr. J. Bever to
ve his lecture on " General Wireless Mattars.™
is consisted in the main of a deecription of his

own four.va've set, and was interesting.
Dmmqthumurunfh.umuhllr Bever made
soveral references to the increasing number of

ple using valve seta, who not having the necessary
mwlndgn to operate them cause interferenca by
allowing their apparatus to oscillate unnecessarily.
Mr. Bover's pet was on view, and is a very well made
piece of us, fitting, as it does, in & moderate
sized at cass. The set was connectad to the
Bociety's serial and excellent mignals were obtained
on short wave, including telephony from a local
station. Thess signals were easily readable writh
the telephonea lying on the table, at the other end
of the meeting room.

At the conclusion a hearty vote of thanks was

Newcastle Wireless

Grainger

The meeting on June 30th concluded the seasion
but the Committes have decided to continne the
fortnightly meetings throughout the recess, when
short uiamanm{e:::;um and discussions will be
given for th t of new members. Morse
practices will also ba held.

The Chairman made an announcement urging
all new members desirous of purchasing &
to consult members of the Cnmmt.tu before
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on what to buy, in view of the fact that thers is a
considerable amount of junk gear being placed on
the market at the present time.

Stoke-on-Trent Wireless and Experimental
" Soclety.*

On Thureday, June [6th, J. Gaskell, Esq.
{Assistant Hon. Becretary), gave & lecture and
demonstration on X.rays. Queationa wers asked
and answared regarding the relation of X-
waved to wireless waves, and remarks were
concerning the similarnty beatween the X.ray tube
and the thermionic tubs used in wirelesa com-
munication. A vote of thanks was heartily
sccorded to the lecturer, the Chairman expresaing
a wish that in the nnm:.rﬁ pasaion they would have
the pleasure of hearing Mr. Gaskell again.

A ocorresponding mnmhu'l soction has been
opened for members unable to attend the ordinary
meetings, and s technical committee has been
formed to deal with queations put forward by them.

Thoee interested should communicate with the
Hon. Secretary, Mr. F. T. Joneas, 3680, Cobridge
Road, Hanley, Stoke-on-Trant.

Wireleaa Soclety of Highgate.*
Hon. Secretary, Mr. D. H. Eade, " Gatra," 13a,
Sedgermere Avenus, East Finchley, N.2.

The second of the seriee of alemen lectures on
wirelesa was given at the Highgste Literary and
Smentific Institution on Friday , June |6th,

by Mr. J. Stanley, B.Se., A.C.G.1,, to an sudience
which in comprised a number of wvisitors,
i.nrludi.:gul:vard quiiu. g

Mr. Stanley went briefly over the thlaur}' of the
sther, showing that it possesses the ropertios
smential for wave motion—elasticity inertia—
and then took his hearers carefully over the im-
purl.-.nl t mﬂ:jwt of wn;u m&m&ﬁj. showing
axactly what is meant by wa uenc
Ha ﬂ-l'lflt-rl-tﬂd. his re by analogies dar::rgd frﬂi
the action of water waves, and Iudupt-u the funda-
mental equation for all wave motion, .e., velocity =
frequancy x wavalength. He then t-nul.l: up the
queation of osecillating current, showing how these
could be produced by the discharge of a condenser
throogh a ciremit con inductance, and how
trlmlufmﬂl-t-uqdmhugﬂmuldhnpmduwd
by the inclusion of a spark gap in such a circuit.

The lacturer followed on b].r uhmrin.g what waa
meant by the * im " of a cirouit, and gave
the formula for this quality, and went on to point
oat how it followed from iim that the wavelength
of & circuit was dent upon the inductance and
capacity in that cirouit,

Finally, he showed how by application of oscillat-
ing currenta to open radwating circuita such as

ordinary wireless serials, eclsctro-magmetic waves

were sat up in the sther and sent out into space,
and be showed the different forms of aerials affected
the shape of the waves produced and the directional

pmzlﬂu of the serials.

Stanley’s remarks were illustrated throughout
by excallent thrown on the screen, and
this added considerably to the intereet and claarness
of the lscture.

At the conclumion a very hearty vote of thanks
was given to Mr. Btanley, and the meeting was
adjoorned. Seven new members were ealscted,
and five further applicationa for membership were
recsived.
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The Hon. Becretary would ba pleassd to hear
from anyone interested, and to give further par-
tioulars of the Bociety. The Buniutr has made
arrangementa to receive the Marconi concert at
the Highgate Literary and Boeientific Institution
on Tuesdays, at B p.m., during June and July
and anyone interested will be welcome on these

OCCRS1I0TLE,

The Wireless Soclety of Hull and District.*
On June 12th, before a large attendance of
membars, Mr. W. J. Featherstone, who was ooe of
the pioneers in wireless in Hull, read a moat intereat-
lpﬂpar on miscellanecus topica dealing with
wireless, For the benefit of the new membera he
gave an account of the various detectora (past and
present) such na the coherer, magnstic, crystal
and valve. He also exhibited a relay and explained
by the aid of di the various uses to which it
could be put. The lecturer related many incidenta
which had happened since he first took up wireless
work, and altogether a very interssting evening was
t.

Mr. G. H. Strong, Preaident, waas in the Chair, and
in the course of & few remarks, in which he welcomed
the new members, he sounded a note of waming
and told them that they must not expect too much
from the c detector as recelving
telephony. E mentioned that in view of the many
cheap crystal seta which are being placed on the
market just now. He proposed a vote of thanka to
the lecturer and this was ably seconded by Mr. C.
Dyson (another pioneer of wireless in Hull).

Fourteen new members were elected. A number
of books on wireleas subjecta have been given by
different membera, and lhe whole question of the
formation of a library has bean relegatad to a small
sub-commities, to draw up suitable rules, sto.
Members who are willing to give books for this
purpose should ecommunicate with the Hon.
Secretary. Members should note that * The
Wireless Year Book for 1922 ' can be consulted at
the Central Free Library (Reference Dept.).

The annual meeting for the election of officers,
and other businesa, will be held on Monday, July 10,
at 7.30 p.m. The remainder of the evening will
be ocoupied h}r questions and answers, which mﬂd
Eruvu very helpful to the new members. It is

oped that there will be & large sttendance on this
OOCAsion.

Meati of the SBociety are hald at the Si
Corps I:[n:u!:dqunrtarn in PLI-: Street, on the mlﬁ;i
Monday in sach month.

Intending members should apply to the Hon.
Secretary, Mr. H. Nightacales, 16, PFPortobello
Street, Hull, who will supply full particulars.

North Middlesex Wireleas Club®*,

The 93rd mesting of the Club was held on
Wodnesday, June l4th, at Shaftesbury Hall,
Bowes Park, N. The Chair was taken the
President, Mr. A. G. Arthur, and after the minutes
had been read, the Secretary, Mr. E. M. Ba
announced that it had been arranged to h
elementary classes for beginners, commencing at
7.30 on ordinary meeting nights, for one hour.
Will all those interested please make a note of this
for next meeting on June 28th.

The Chairman then called on Mr, L. C. Holton
to read his on ** The Townsend Wavemeter
and How to Uss It."
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Mr. Holton commenced by explaining how waves
were produced in water, and compared these with
those produced in the ether in wireless work.
He made clear to beginners that wavelength is
independent of range of transmission. He also
explained the meaning of the terms frequency and
amplitude. The wavemeter was used in a namber
of ways, but one of its chief uses was to measure the
incoming waves At & receiving station. The
lecturer gave a demonstration of this, and explained
how to use the charts supplied with the meter.

This wavemeter is the prut:r}ipong} of the Club, and
haa been calibrated by the National Physical
Laboratory at considerable cost, so that its a.::fiurnt_v
is to be u . It is available for the use
of mmm tI.JI'?: Club’s Loan Scheme.

A vote of thanks was moved from the Chair at
the closs of Mr. Holton's lecture.

Hon. Secretary, Mr. E. M. SBavage, ** Nithadale,”
Eversley Park Road, Winchmore Hill, N.21.

The Wallasey Wireless and Experimental

Society.*

Hon. Becretary, Mr. C. D. M. Hamilton, 24,
Vaughan Road, Wa.l]m;.

The twenty-first meeting of the present session
was held on Thursday, June l4th. Mr. 8. J. Martin
in the Chair.

The lecturer for the evening having met with an
accident, Mr. Martin offered to fill the gap caused
by his absence and gave a most interesting lecture
on "' The Construction and Theory of Valve Re-
ceivers."”

On the termination of the lecture a general dis-
cussion was opened, during which the guestion of
the reception of the telephony from the proposed
Manchester broadeasting station was brought
forward. The Bociety stated their opinion that
the music should be received quite well in Liverpool
on & erystal set, provided that the power of 1§ kW,
is used, the Society are also of the opinion that
two or thres valves will receive the tel from
mosat of the broadeasting stations in the ki O,

The above may be of use to the many amateurs
in the district who wish to construct a set. The
Society would like to ask the users of valve sets in
the district to avoid, as far as possible, excessive
radiation during the reception of the Bar Ship
telephony, and the concerta on Sunday morning.

On Bunday last 15 radiation waves were detected
by one of the members. The Society would like
to advise offenders in this respect that a direction
finding set 18 under construction ; it 18 intended to
find, as far as possible, the culprits, and to take the
necessary stepsa to vent the disturbances.

Sheffield and trict Wireless Society.*

On and after June 23rd the address of the Hon.
Secretary of the above Bociety will be 18, Linden
Avenue, Woodasata, Sheffield.

The Wireless and Experimental Association.*

A busy evening was spent on Wedneaday,
June Tth, deciding what arr ents were best
for our fortheoming public demonstration. Many
membera volunteered to bring along apparatus for
show and demonstration, and some well-known
tranamitting stations are providing a spoecial
programme. It is ho that the President, Mr.
Wm. Le Queunx, will present on that occasion,
and a very varied and interesting AN
has been prepared so as to give the public a true
‘dea of the possibilities of wireless broadcasting.
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Although the membership list is steadily increas-
ing, there are a few rows of seats available for any
who care to take up the study of wireless.

Final ta for the public demonstration
on June 22nd were made. Marconi's had promised
to supply a short programme, and the members
looked forward to a very successiul broadcast of the
advantages of wireless, either as a hobby or study.
The Chairman gave a very lucid deseription of how
to determine the sensitiveness of receiver required
for the reception of signals from predetermined
stations, taking into account local conditions and
power of transmitter. One of the members having
come down from the meeting of the Wireless Society
of London was able to pass on some of the informa-
tion so ably put forward by Sir Oliver Lodge.

Those requiring information should commumnicate
with the Assistant Secretary Mr. W. J. Joughin,
21, Troughton Road, Charlton, 8.E.7.

Leicestershire Radio Society.

=

A Group of the Officials of the Leicesterahire
Rtadio Society.

Standing : Mr. L. Pratt, Mr. D. Morton.

Sitting :
Mr. J. Rudkin (Treasurer), Mr. C. T. Atkinson
{President), Mr. J. R. Crawley (Hon. Sec.)

Radio Experimental Association
(Nottingham and District).

Hon. Secretary, Mr. F. E. Bailey, 157, Trent
Boulevard, West Bridgiord, Notts.

A meeting of the above Association was held on
May 26th at 7.30 p.m.. Room 74, Mechanics
Institute. We had the pleasure of I:i.at.nnjng to &0
interesting talk on wireless telephony by Mr
Gosling. In view of the interest taken at the present
time in the proposed broadeasting schemes, the
m.;l:ja-nt. chosen was very appropriate. Mr. Gosling
dealt with the evolution of wireless telephony from
the firat experimenta, and explained the warious
methods employed in this class of transmission
The lecturer also gave hints on the best methods
for receivi telephonic communications. The
usual discussion on the lecture ensued.

During the summer months meetings will be held
monthly, the dates being :—June 28th, July 27th,
August 31st, September 28th.

UNIVERSITY OF CALIFORNIA
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'Questions and Answers

NﬂTl—Thumqntwu‘ﬁaﬂd

af the disposal of ali readers who wnish {o recetvs adeice

Wmm: technioal and non-technical sides of wirelsss work. Readers
ill-l'ﬁ-l.hf *—l'll Eﬂmﬁaﬂdhm“dm“nmm
on one nds of the Annwoers," Editor, THx Wiszrzas WoRLD a¥p Rapio

Revizw, 12;'1! Hmriuﬂnﬂh-uﬂ Lnnﬂnn, W.C.2,
ihavr

ik (3) Each communication send in to be

40 be found in the advertisement columns of the issus current al the iime of forwarding the

namd and address of the querisl, which is for reference and not for publisation, o uilr:hpq,l'mﬂm

of akesls, and unlass

wmmmmmmm ﬂummmﬂ
and iown of the correspondend, or, if so desired, under a "' nom da pluma."

{56) In view of the foci thal o large

dmmbdmlﬁ-&nmmmdhm readers ore advised

mﬂmnjﬁummw

making wse of them, to satiafly themasslves that they would not be i
wkwumﬂmmmmmuﬂh by o
(T) Four qusasiiona s the mamimum which may be send #n af

le., or 3a. 8d. for o marimum of four questions.
o bemic.

“"CONTACT STUD ' (Rotherham) asks
wilh regard o the Reinortz Tuner (1) For a diagram
(2) Could tha

of eirewil adapied for three valves.
Broadcast be heard with this circuit and the
hﬂtpﬂhﬂnduumgfuhﬂmmdu (3) In
Ih'nﬂ o recesming aerial siill restricied to 100 fi.
Reinartz Tuner tuns o any wavelength
by means of external coils.

(1) We have no information on a modification
g melemend g ek gt i
i [
doubt if sufficient strength Iurm speaker
would bs obtained at this distance (3] We
believe that the restrictions are still enforced,
hl‘lthﬁmqmmuufthnl’ﬂﬂ mnnt.ﬂnh:g
decided ms yot. (4) Yes, tx reasonably
thlm:!-.';l..l la n]m:lgbhl hu

or wa above, say,
5,000 metres. S v

W

patents., (6) Whers
mm}ﬂiﬁlm
mmﬂgﬂhhphmy. He asks (1) Why. (2) How

conndcted

not to

|
e ¥ E

g |
K=

Fig. 1,

““J.E.L."" (Letchworth) asks (1) for a circui’ of wire, and is i any |.||.|:|:£'1 or conatruction of wireless

for comnecting up ceriain apparaius to form a three apparcius, (4) Can basked coils be pud in series

ralve sef. (2) The range of the 2ot with the solenoid induciance lo increase the wave-

[I]Eu -;I.mgnm Fig 1. (2) Maximum wave-
3,000 mastres.

"J %," (Lou ghhnrnugh} has a three-valve

receiring sal on ich he peta C.W. and spark, but

(1} The circuit is correct, but you would get
batteor results with more turns on the industancs
and leas parallsl capacity. (2) It should do so,

[ +]
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provided that the inductances and ities in
the circuita are suitable for tuning in the stations
required. (3) No. 30. It might be used for
closed circuit and reaction coils, short wave L.F.
transformers and similar (4) Yes.
""G.5.F.B." (Hampstead) asks with reference
to Reinartz Tuner described in the dsrue of Moy 13h
1) If certain modifications would make & suilable
or TO0 meires withous® additional coils, (2) What
tappings wowd be necessary.
for reaction coil. (4) How to add a stage of H
(1) We cannot give exact valves without experi-
mental work which you can equally out
yourself, but we think your tion of a former
3} diameter with 26 turns for the serial, and 50
for the grid circuit, should be satisfactory (2)
tapping the grid coil at 20, 30, 40 and 650.
Tap the asrial coil at every two turns. (3) Be-

action coil Im-cﬂht have 356 turns, tapped at 10 and
agram, Fig. 2.

20, (4) Bee

Y

—_—

Fig. 2.

“0.J.L."" (Euston Road) aske how fo add
a valve to hix sel of which he encloses a diagram.

It is difficult to advise you with any certainty
without a knowledge of the internal connsctions
of your set, but the addition of an L.F. valve,
aa in the di , would probably be satisfactory.

" ANDREAE COLLEGIUM ' (Bradfield)
asks (1) How to add another valve a resistance
sapacily to o circuil skefched, so that he can swilch
over quickly from ome valve fo two. (2) Whether
English broadeasting stations could be heard on
one valve aé Rouen.

{1} Use & spherical reaction ecoil. Preferably
eouple the switch shown with & switch to break
the filament of the second valve (as shown) when
not required, and use separate filament resistancea
for each valve. (2) Very doubtful.

“LUX "' {(Greenock) asks (1) For a diagram
of o two-valee sel. (2) If the Broadeasting Stations
would be audible af 23 and T0 miles with crystal set
and a single valve sef reapectively. (3) If an aerial
26 fi. high at one end and 36 ft at the other would give
as good rerulis as an serial parallel to the ground
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(1) Bee diagram, Fig. 3. More than one H.F.
tranaformer. would be necessary for as big a range aa
150/5,000 metres. (2) Weak but rudnbw
should be obtained at 23 milea with a ¢ pet
Bimilar resulta might be obtained at 70 miles with
a gingls valve set, but only if critical reaction were

. (3) Yea, if the height of the level seral
wore about 30 ft.

A"
E 3
Fig. 3.
———— (SBouth Norwood) asks (1) Why he
geds ' hﬂlﬂﬂg“ﬂhenlhmdﬂmrupﬂmm:

with the aerial and coil. (2) How io wind an in-
duciance lo cover a rongs of from 180600 metres
mmﬂma condenger of 0-001 mfd. (3) Howr
could the " ing "' be prevended.  (4) Ia il poprible
to get PCGG on the above sel.

(1) and (3) At i8 impossible to give reasons as
you neither describe nor sketch your set. It may
perhapa be due to the leads being erowded too closely
together. The howl mn.:,r ibly be just induction
from the A.C. & Md;‘:l'_m ) Results would be very
POOT B8 BUZEeS Put the condenser in series
with the A.T.I. which should be 3" x 4" of No. 24,
with say, three taps. Reaction ocoil 3" x 27
of No. 24. (4) We cannot say without seeing
a circuit diagram, which should be possible with
a well laid out set.

““AB.C." (Bheffield) has bought a loud »
which will not work on Mz sei, of which he encloses
a diggram.

You give us very little information about your
lond hut.thnmmnl‘n-nuhnd?arfurmm
is probably that its resistance is unsuitable. For
hl;rﬂﬂt- the speaker should have a high resistance
one you poasess is probably low., If so, you
should use it with a transformer. A standard
telephone tranaformer will be all right if the re
gistance of the speaker is about 100 chma.

“VINCAM '" (Framlingham) asks if a st
af instruments he gives will enable him fo receive
music and s from Holland. (2) If they are
correctly wired sn A diagram. (3)

Jor alterations

(1) PCGG should be obtainable in Buffolk
on & single valve set of good type skilfully weed.
(2) and (3) The type of circuit s quits
useleas. Your cireuit might be on the lines of that
shown in Fig. 4, page 372, Juns 17th.
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“-!}g:ﬂ.!‘" (Paris) asks (1) For diagram of (1) Bee diagram, Fig. 8. We do not know of an
circuid for a reliable four-valve sef, uwith range between Army pattern double slide tuning coil. (2) Crystal
400 and 500 metres. (2) Would this circuil receive dnuntg;nmnuthnundmthmdmrlmun-h
weak signals on 440 metres with Eiffel Tower trans-  (3) %upﬂnmutmgmummd
mhwm&mpﬂmmmﬁmhmﬁmlu merial . You should receive all the
European high power spark stations, also some ship

—T)
| 1=

R M ™ |

ik
Vi
"~ (2g000)

1

Alof---- -1}

Fig, 4.

[ll See diagram, Fig. 4. (2) It is difficult to and cosast stations and London telephony trane.
without test. You will probably have con. mitted with large power.
ble difficulty, but this is about the best you
ean do with any ordinary method.
“C.L."" (Malvern) sends a diagram of his set T
eondenser

o fficient results. (3) The
mm;dmm'h:frﬂm:hmm #
cost

)

jis
£

Gnndmﬂruhut.ulhnrnmynurdugnm
od. See the amended diagram, Fig. 5. g
. to §0s.

{
ge

Fig. 6.
J_ “ W (Egllnitnnj asks (1) What h’“‘ of
% Broadeasting Stationa

a sef he would require to receive
mEnpland. (2) For a diagram for ereching an

1) Fur good results you will probably ruqmn
a three-valve set, preferably with one
H.F. amplification, one detector and one L..F+

lmphﬁﬂt.]ﬂﬂ (2) Many types of aerial are pn-:

ﬂﬂll—‘vw'v'-"-" ble. The main points are (a) to use a8 great
length as possible up to the 100 ft. allowed. |b,‘r
== insulate the wire from all supports, and keep it
; g as far as possible from buildings ; (¢) avoid sharp
Fig. 5. b-umllhli.n the wire; (d) erect the wires as high as

posaible.

"HH.\I’A.HA "" (Ealing Common) wishes o ‘““DE RESKE '" (Ashfield) asks for circuit

know (1) The best me'hod for connecting up @ two- comprising | H.F, | rectifying and 2 L.F. valves

slide tuning coil variable condenser, galena detecior with magnelic reachion and *ranaformer oo pled

and fired 'lfsphnna condenser  (2) Whether such and having swilches arranged for unnp either firat
aopparatus can be operaled from a frame aerial. two valves shown or all four

(3) Receiving range. Bee circuit Fig. 7.

UNIVERSITY OF CALIFORNIA
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““RADIO ' (Bolton-on-Dearne) sends dia-
gram of o cirewil given in ** The Wireleas World ™
of December 11th, 1920, and asks with regard to i
(1) Length and gauge of wire for the aerial. (2)
Fauge and number of turns for the inductance.
(3) If & condenser of 0-0015 mfds. would be suitable.

THE WIRELESS WORLD AND RADIO REVIEW
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“"F.C."" (Nelson) has consiructed a three-valve
set s described in the issue of April 8Bth, on which
he can get no telephony. He asks why.

The set shown is of good type. Failure
to get telephony is probably due to there being
none within reasonable distance. Also a set of

)

Fig. 1.

{1) The aerial might be 7/26 or 3/22 cable, or
of No. 186 or 18 phosphor bronze wire. The length
should boe as L As ible up to the maximum
of 100 ft. allowed by the P.M.G., and height aa
great as possible. (2) Wind a former B x &%
with a single layer of No. 24 wire, fitting it with a
glider or number of tappings. (3) Suitable for a
sorios A.T.C. If used as a shunt condenser, capacity
ia rather high and the setting should therefore be
kept as near maximum as possible.

“W.E.N.'"'" (East Finchley) sends diagram
of a three valve receiving set and asks (1) Wavelength
of a certain circwil.  (2) Criticiem of enclosed circwit,
{3) Wavelength of the whole set. (4) How should
the set be altered #0 as to receive short wave mignals,

il) The inductance would be 1,200 mhys. The
wavelongth will, of course, depend upon how it
ia waed. It could be used for L, but will not give
very great incroase of wavelength if L is fuirlf'
large. Your reaction coil i8 wrongly conn
Put it in series with anode cireuit of the wvalve.
The telephone transformer should be iron core.
C.2 equals 0-0005 mids. (3) This depends entirely
upon L, about which you say nothing. (4) By
putting the A.T.C. in series with the A.T.1., instead
of in parallel with it.

“OPTIMIST ** (Orrall Park). With regard
fo a fwe-valive circuld described in the issue of May
28¢h, 1921, he asks (1) The size of former for L.2
te reach PUOGG, with fappings for 300, 600 and
1,070 wmetres. (2) Dimensions for a reaction ecoil
ta rotate inside L.2. (3) Values for grid condenser
and leak. (4) If PCGG would be heard on this sel.

(1) Coil should be 4 < 4" of No. 24 with tappings
at 17 and 24, (2) 3" x 3" of No. 24 should be
sufficient. (3) 02 mids. and 3 meghomas.
(4) Yes. N.B.—This ecircuit is liable to give
werious re-radiation trouble,

this type generally needs much patient adjustment
to work it up to its maximum sensitivity. An
alternative multi-valve arrangement, which ia
possibly of somewhat simpler type, ia given on
368, Juns 17th ssue, which need not of conrss

used with a frame asrial,

‘“*E.M.B."" (Penarth) has o receiving sel made
on the lines of that given in the iasue of February | 824,
He asks (1) Will the sel receive telephony with slab
emils, dncluding PCGG. (2) Can he make any
improvement in the circuit to make telephony clearer.
(3) What resistance felephones are most suilabie
for the circuit. (4) Can a resctance condenser
be waed in the circuit instead of a cod.

(1) Itis very unlikely to receive PCGG in Wales.
The range on Broadeasting transmission is possibly
M miles. (2) No, excopt ibly with the addition
of a grid condenser and » or additional valves.
(3} B0} ohms, but either 4,000 or 2,000 ochms
will give guite good results. (4) Yes, but we
doubt if this would be an improvement, either
a8 regards resultz or ease of handling.

SHARE MARKET REPORT

Prices as we go to press on June 23rd, are : —

Marconi Ordinary s .« £2 10 ©

. Preference .. «+ 3 B O

o Inter. Marine.. .» 1 18 0

- Canadian e - 11 0
HRadio Corporation of America :—

Ordinary i i PR S T .

Proeference .. L S5 15 0

'.--'!'!-_Z|I!'|-.'1| ey
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The Name * BURNDEPT "' GUARANTEES CENT. PER CENT. QUALITY & EFFICIENCY.

BIRMINGHAM MANCHESTER :
4, ComPORNATHOM

== BURNDEPT| ==

BRUSEELS LEERDS :
11, Bus oE L& : 48 @rT. Grorax

Sl WIRELESS APPARATUS

LONDOM OFFICE & SHOWROOMS
IS Bedford Street. Strand, W.C.Z

For Broadcast and Concert
Reception the Burndept Ultra II

This Set will receive the broadcast concerts loudly within 150 miles
radius on hﬂﬂplmln—h ithin 50 miles radias of London or other hagh
power broadecasting stations it will receive on loud speaker, Extra note
magnibcation can always be added il dewred for large halls,
demonstrations, ete.

Complets ULTRA II Bt consisting of Burndept Tuner, Burndept
Ultra 11 Receiver, Set short wave coils, pair Brown's 120 ohm Phones,
Z Marconi Valves, 6 volt 60 amp. Accumulater, 60 wolt H.T.
Battery in case, Aerial wire and [nsulators.

£3ﬂ O -0 Packed free

e B, ; p——— wilh firsl ovder, rm
groer fuli -ﬁ our ABSOLLT, L\‘ COMPLETE réceimng wgm:u or
NE wp Is FOUR VALVE 5ETS. PRICES H‘lllﬂl F M ER

"If.l'.:'TF-'—":H-I-I' H.AHLHE"-‘TEH E'I'FFI;L ES will MLI.H rﬂnnnn; to |arges
premizes, farther potification will be piven in next

R MANUFACTURERS OF WIRELESS APPARATUS
Price: £12 10 0 'y BURNDEPT I-Tn-:m WORKS, BLACKNEATH, LONDOW, 5.3
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2 ol @ Y P ELECTRICAL
||f; MEASURING
4 INSTRUMENTS

THE WESTON
MODEL 280 VOLT-AMMETER
Triple Range. 150/15/3 Volts. 15/1°'5/0°15 amps.

This Precision Iostrument s especially saiiable for Wireless
Rassarch Work, La

I'l'nll.ll.lu— soeumulator cells, dry baitenies, measuring
aoross potentiomstery,
“Iﬂ.ﬁm—i‘ﬂluﬂﬂmmm
hﬂﬂll valvad, slo.

:" An;l;muHI_A.] l.t-mtul.".l.' carranl 1o WA iing
-lll-lmd.dn: rmislancs of Translormers, cholos,

“1:“ sowinis, sl
Adjnsting Hiumeni currenis, ebe
l-ﬁﬂ-llm -Maasuring output or chafging carrent ol kecums-

HOTE—Thed “runmhm-lmhimnmhm-
SEVEN INSTRUMENTS IN ONE CASE,

PRICE £1 5, leas 20 per cent Leather Case 1 5/-
Writea for Ffurthor particulors.

WESTON ELECTRICAL INSTRUMENT CO., LTD.

Audrey House, Ely Place, Holborn, E.C.1 MODEL 280
Telephone ! Halbors 2029, Tolograms ! = Pivoted, Smith. Loadon.”

ANNOUNCING THE NEW WONDER INSTRUMENT.

(Patent applisd for.) T H E [Heg. Trade Mark,)

“SYMOPLION”

Five valve amplification obtained by using three valves only.
What the “SYMOPLION" will do.

Ome * SYMOPLION *" will convert youar erystal set info & valve “set. and considerably jocrease your receiving range.
Chne = SYMOPLION "' will convert your loose coupled crystal set into 2 high irequency receiving s, and you can obtain
re-action by the addition of a simple component, which gives yown easier control than by the uwgal mageeiic eoupling method.
Che * 5% MOPLICN & will, with & few sumple coimponents, glve you " separale letee }'Il.ﬂ."
'R MOFLICSSS ™ will govd vou sl tansous low (requency amd high rrl'“:.II_H_I||I,.:|' amplilication, and b s cases s sxira valves
|'!|r bsiverses ane 1l|u|‘|||||"||'|
'SYMOPFLINYS ] e & lnnw.'tw’l in cascacle to g you faormaus amplifecakion, irmespective of wavelength.
Thee ** SYMOFLION " i complete in itsali.
ke ™ SYMOPLION " es1s you 38/= cnly
WHITE TO-DAY, L."-i':].HF:'I."iI. 1 PENNY STAMPS FOR " SYMOPLION * BOOKLET, which will ' deal with your
arficular purposs, Crapnmesd  with new  and oripinal diagrams of conmections, imc! .Hill.g‘ crystal circaits. I pon
v notl comssler the bookley worth the sam, we will return your remittance upon receipt of the booklet

Lolr Lacemsces, Wannfactwrers and Dustwibuiors,

Mitchells’ Electrical & Wireless Limited.pesk “w"

Postal Address: McDermott Road, Peckham, S5.E.15. 'Phone New Cross 1541.
Retail Stores: 188, Rye Lame, Peckham, S.E.15. "'Phene New Cross 1540.

GREAT BRITAIN'S GREATEST WIRELESS STORES.

AFOLOGIES TO APPLICANTS FOR OUR GENMEHRAL WIHELESS LIST, WE HAVE HEEN STOEMED, MAKY
THOUSANDS HAVE HEEN DISTRIBUTED, HEPEINTS WILL BE CIRCULATED IN A FEW DAYS,
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Berne Radio Station

A DESCRIPTION OF THE TRANSMITTING APPARATUR OF THE NEW SWISS
INSTALLATION.

.q In rmost I‘II.I':II:II"FH l-l-'irE'IE"H.H BLations [I‘“_- r_rll.u.‘.['ﬂl
Aurru:lm*rtwnt i ongé of * central control.™

This systern allows of direct duplex com-
munication from one large centre to another,
when from technical and other reasons the trans-
mitting and receiving stations are situated some
distance from such a centre: this arrangement
also facilitates the handling of traffic. In the

L

located some 10 kilometres North and 5 kilometres
West of Berne respectively.

The transmitter is a |'uu'j-hld cireut Mareoni
valve set, emploving 12 MT6 three-elactrods valves
in parallel and a total input of 25 kW. The electric
.-IIF'FII}' for the station iz taken from the Berne
Power Supply Company at 16,000 volts 3 phase
54 l'_\':']q'r-l, transformed down to 500 volts ot o sub_

Fig. 1.

cass of the Berne Station the control or oparating
office is contained in the main post office in the Swiss

capital.

q'}ll! transmitting station is situated on a 1_.]11'_4-.-“1
about 1,800 feet above sea level on the outskirts of
the wvillage of Munchenbuchsee. A good idea of
the site and surrounding country can be seen from
Fige. 1 & 2 which give a general idea of the station

The transmitting and receiving stations are

Transmitting Station on the Platcau at Munchenbuchsee.

transformer station, and brought in on to the main
awitchboard by underground cable.

The necessary H,T, [D.C. voltage for the anodes
of the oscillating valves is obtained by double
F'\'I'l":ll_'-.'ill'_: the thres '!IJIiL:‘-H .-\.llj.-].-]_'l.' |l_‘-‘ moans af 12
two-electrode valves, type MR6.,  For this purpose
the main supply i led in to the primaries of three
the windings of which are delta 0T
the

LrANSTOrIers,
e tesd,

The -i--n-'|||.||'|ﬂ-- aFe STAT |-||_|:4-|'I:1'l|I
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and of each wi being connected to the plates
of 2 valves and the D.C. output taken from the
filament cirouit and the mid-point, see Fig. 3.
The characteristic of this three-phase double
hmhﬂmhun is that the resultant consists of about
cant. D.C. component plus 10 per cent.
E?:lp?u::ri six times the original frequency ; very little
tering is necessary to transform it into & constant
D.C. supply.

Fig. 2.

The primary power input can be varied from
8 kW. to full power by means of variable iron core
chokes, one being ronnected in earh phase and
capable of synchronous adjustment. The lighting
of the rectifier and oscillating valve filaments is
accomplished by transforming the three.phase
main supply into two phase by means of a ** Scott ™
connected transformer, one phase each being used
for the oacillator and rectifier filamenta respactively,

THE WIRELESE WORLD AND RADIO REVIEW
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The connectiona of the oscillating valves is the
usual top feed arrangement and the general scheme
;t: wlmaet-:irnnl of the oscillating circuit shown in
li.lwillbamfmnﬁg-l.nu Hi.nudnup
eoil coupled to the closed circmit mductance
used ; this arrangement on medium power is mu
satisfactory and also simplifies the deasign of the
main inductance. The closed circuit is completed

Towera and Aerial of the Herne Stalion.

through an air condenser of 0008 mid., and i
coupled to the serial inductance by two adjustable
ooils which are normally in opposition.

Coatrel of energy to the aerial is effected by short

ing or un-shorting one of thess coils by m.;hy A
specially designed imglﬂ contact key operated

Creed compressed air
It may be pointed out, that nn-ldl}rl. il t hestrans-

mitting wave can be kept absolutely constant, the
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recsiving side has available circuite which

decrense atmospherica and other ﬂI!tﬂIm
and allow the use of mechanical ing devices,
such a8 direct printers, eto., also duplex conditions
to avail irrespective of directional asrials. This is
the reason why the somewhat novel method of
keying described has been employed ; it posseases

Fig. 3. The connections of the Rectifier Circusd,
giving thres-phase double rectification.

this t advan of giving steadiness of wave
ﬂil-hfl?bﬁ:gi.ﬂg?ln 5:.1 s le undertone or
to Mgk oot aaiing cwine b tho (AL, out o
to a1 i ing to uick out on
and off*of the =i ,nEu:lalmnnt cOm absanoe
of sparking at key contacta.

By design of the closed circuit the high
frequency resistance has been brought down to
0.8 ohms at the normal wave of 3,400 metrea, thus
gwving an efficient transfer of energy to the aerial
cirewit.

The aerial is an inverted " L ' made up of two
four-wire earried on two self-supporting
towers, sach ft. high, spaced 800 ft. apart, the
natural period of the serial being 1,800 metres and
the capacity of 0.0042 mfd.

In acoo ce with the latest practice the earth
coming under the influence of the asrial field is
efficiently screemesd by means of 18 wires supported
on 30 ft. lattice stesl poles, and which, connected

=]
LAl
Fig. 4. The Aerial Circuit shousng signalling

THE WIRELESS WORLD AND ERADIO REVIEW

441

1

'I

s

g . —— ryme, s

. "
WL N METEE

Fig. 5. RBesisiance-Radiation Curves of the Aerial
ai Ongar.

to the lower end of the asrial tuning inductanos,
form the return path of the asrial cireuit.
Reaistancs measurements taken show the
aﬁdmﬁnrnithuuﬂd' at 3,400 metres to be of
o ,

i%lﬂ carvea of the total resistance and radiation
resistance of the similar asrial at Ongar (the English
end of the serviea) are shown in Fig. 5, plotted
against wavelength.

In case of any failure from the outside source of
supply a reserve power plant is installed consisting
[ MUNGHENBUGHSEE

MEANBMITTER

0 RILOMETRES

RECEIVER

0 5 HAOWLTRES '?T]ﬂ
RIEDERN BERNE

Fig. 8. Diagrom showiug location of Transmitiing
and Receiving Stalions,

of B0 h.p. Diesel engine, driving a 50 K. V.A.
three-phase generator, 500 volt 60 oycles, Fig. 7.

The necessary auxiliary machines are installed
in & room adjoining the main tranamitting room and
consist of :(—

AC/DC motor generator groups for supplyi
the necessary ourrent for asignalling keys
various r?iqr m.r;nh. Motor driven air com-

ressors for su compressed air working
It]|1:1u.-| Creed a:;gmg-, {ﬁbhm motors for cooli
the filament seals of the oscillating valves,
cooling key contacts. All the suxiliaries are in
duplicate in caszs of breakdown.

The ¢antral control and operating offios is on the
third foor of the Barne main Post Office, and has
direct telephome communication with all the
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- T;d‘ -:‘:'\- I-L

Fig. 7. Engine Room shewing 50 K.V.A. (500 volts, 50 frequency) Reserve FPower Pland.

Fig. B. General View of the Transmitting Hoon, showing front af 5 LW Valve Fanel,
Main Air Condenser ond Trductaneeas.

UNIVERSITY OF CALIFORNIA
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Fig. 9. Another View in the Transmitting Room, showing High-tension Transformers,
L.F, Chokes, and on the righi the Main Air Condenser,

principal towns in Switzerland and also Milan.
Control of the transmitting station is arranged for
both hand and high speed working. The high
speed apparatus consists of three Gell automatic
perforators for punching up the Wheatstone slip
a.?rj two Creed Wheatstone transmitters, capable
of working up to 150 w.p.m. The high speed
received si are pmdpnn from the receiving
station over ordinary land lines, and the signals are
recorded on Marconi undulators, which are capable
of speeds up to 120 w.p.m. For normal hand speed
working the received signals operate a P.0. type
sounder, but provision is also made for receiving

by the ordinary method of aural reception by
telephones, during bad receiving conditions or when
recoiving from stations, the transmission from
which is not steady enough for sutomatic recording
or which are not equipped for working at high speed.
All instruments and circuits are in duplicate so
that in case of breakdown or the necessity to make
any adjustment, this can be done without interrupt -
ing the service. The necessary current wired
for the land line circuits is provided from the Berne
Post Office central battery.

Figs. 8 and 9 are general views of the trans-
mitting room.

LIST OF EXPERIMENTAL

THE UNITED KINGDOM.

Will holders of Experimental Transmitting Licences kindly notify
the Editor of any changes that may be desired in the particulars
of their Etﬂti?nﬁ published in the last issue. It is intended to
reprint this lhist for handy reference, and amendments and additions

must be received not later than the 15th July next.

STATIONS LICENSED IN

UNIVERSITY OF CALIFORMIA
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Increasing the Traffic Carrying Capacity
of a Radio Station.

HE output of a large wirelesa station from

a commercial peint of view is reckoned, not

in slectrical unita, such a8 kilowatte, or
kilowatt-hours, but in the numiber of worda of
traffic that it can effectively handle per hour,
which quantity determines the earnipg capacity of
the station. In ﬂ:l'dul.l-l."'j" practice this commercial
output of a station is limited by many electrical
considerations. It may be limited by the power
expenditure in the tranamitting plant, which may
be sufficient to communicats over the desired range
only during certain hours of the day, or it may be
limited by the wavelength that it is necessary to
employ in order to signal at all effectively over
the desired range. In the Iatter case, if the wave.
length ia large, such as must necossarily be the
case with high-power stations for communication
over long distances, since a large aerial is required
to absorb & large amount of emergy, and & large
aorial moeans a large capacity and consequently a
long wavelength, the workable s};nwd of transmis-
aion may be limited by the wavelength.

The use of a long wavelength mesns that the
frequency of the oscillations in the serial circuait
must be com tively low. Thus, for & wave-
length of 20,000 metres, the oscillation frequency
is only 16,000 per second, and if we want to ai
at 120 worda per minute, it means that the a
“ dot "' signal lasta for not mora than 1/300th of
a second. Hence, during & single **dot " there
cannot be more than 50 complete oscillations. In
any oscillation circuit the current takes an appre-
ciable time to build up to ita final value after the
npphi:nl:mn of the driving alectromotive foree, and
in oscillation ecircuits amploying resonance guite a
considerable t.lm&—mckunajm as number of cycles
of EM.F.—may elapse before the ourrent ap-
proaches its maximum 1|.rE|.1l:II.v|!n- HH.I:I.:]I!, in 't;hl CRIA
of high-a Bl at wavelan 8, thars
in mft. sﬁmﬁnm?ag for Th% l:mmutfttu build
up to their final steady wvalues during the dot
signals, and econsequently either the effective
signalling range of the station is reduced, or it
must be operated at lower speeds of signalling.

In a recent communication to the French
Academy of SBeiencea MM. Abraham and Planiol
have outlined another method of reducing this
diffioulty. They have suggested that it is more
profitable to operate the stations with ' diplex "
tran@mission, i.¢., with two simultansous trans-
misgions from the same transmitting serials.
Using the ordinary meathods of working, this
cannot be dones without either duplication of a
large of the Eloant, with consequent increassd
capital coat for station, or the sacrifice of a
large proportion of the awvailable power for radia-
tion, Neither of thess alternatives is attractive,
and to avoid thess difficulties it has been
that the emission of signalling snergy from the
transmitting asrials should be effected on any one
of three altarnative wavelen much as signalling
is now often accomplished on two wavelangths—

nnvuiurt-hﬁ"muhng and the other the
s ;.'Ig:mt-ﬂnﬂniﬁlg :’B‘ﬂh arranged
W Oné o is B0

thntwhnnl.t- is depressed it uuau'rt‘;m radiation of

s signal at a 'nvulﬁngth of Ay, while the other
hhmummun to be sent out at a wave

of Ay, double transmission will be posibl
nnljrluluuguitilpwaihhhmumthunﬂ}
one of the keys is depreased at s time—a condition
that is obvioualy not workable in practice. If now
the circuita of the apparatus are so that
should both hujrlhudnpn-udlt the same time.
the from the aeriala is radiated, not s
either of the above wa but at s nes
wavelength 1, the problem seems to be solved
as wo have a characteristic radiation for each ol
the possible combinations of the positions of the
two signalling keys.

To pick up smach a transmission, sach receiver
must evidently be arranged so as to be equalh
responsive to two wavelsngths simultaneowsly.
wiz., A, Bnd A, or A, and A, and not to be afected
by the other tranamission wavelength. This can
be done comparatively easily by sppropriat
resonance and rejector circuita. recolvel

will then be enabled to hear ite own trEnsmission
gquite undisturbed by the other transmission whick
18 going on at the same time from the same trans
mitting atation.

Teats which have been carried out muccesafollr
batween Nantea and Paris recently seam to show
that the method is good in practice as well as oo

, paper, and that in conasquence it may soon find
some practical application in commercial work. In
addition to increasing the signalling capacity of
the transmitting station, the method is also likely
to add to the secrecy of the transmissions, since i
the three wavelengths are not very close together,
an ordinary type of radio receiver would be able w
pick up one of the wavelengths only, and would

consequently hear an unintelligible only o
one of the transmissions, or an egqually wunintell-
gible mixture of parts of the two. Ehuuld the
three wavelengthse be close enough together to

affect an urdumr}r not npnumllr Botive reokiver
simultanecusly, it would prove almost equally
difficult to decipher the messages, since wha
would be heard would be & thorough mixture of the
two sets of signals, With C.W. transmission the
mixture would be heard by ordinary heterodyme
methods as three different nu-t.u, one note conveying
parts of the Morse signals of one of the transmissions,
another note conveying parts of the other, and the
third the remaining parta of ths two pied
together—a combination which would appear w
ba not at all easy tounravel by ear.

As compared with the other methods, this one
enables the full power of the transmitting apparatus
to be am yuranﬂthatm&,authatnntnnlrl

there no falling off in the range of the
etation by its use, but the traffic-carrying
of the station wonld be nppmma.t:ely m

F. R C
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The Addition of One Stage of H.F. Amplification
to the Reinartz Tuner.

By ;. G. Braxg, M.LLE.E., A.Inst.P.

N The Wireleas World und Hudio Review lor

May 13th laat, Mr. Percy V. Harris wrote an

article on the Reinartz Tuner. As this tuner
makes use of combined capacity and magnetie
reactance, | gave a short description of my own
Reinartz set at the conclusion of Mr. Heeves'
paper at the last meeting of the London Wireless
Socety, a report of which appears in The Wireles®
World and Radio Review for June 24th.

It in one of the most selective tuners with which
[ have experimentad, and almost entirely prevents
jamming. I have listaned in amongst the shipping
oo an openly tuned set, and heard several ships
jamming one another, and have then changed over
to the Hei Tuner and been able to separate
them quits sasily and hear the signals from any one
of thern without the least interference.

Against this advantage of great selectivity, and
the fact that it reducos atmospheric interference to
A minimum, this sot roduces the signal strength
to about two-thirds of ita original value, wo that
dth=vgh it is excellent for receiving loud signals
w telephony from a powerful broadceasting station,
it wof little use in picking up the weak telophony
from amateur atations,

To overcome this defect 1 have added one stage
of H.F. amplification which has very greatly
li:'rruuﬂ the strength of weak sipgnals and tele-
nheny,

The fo'lowing are the connections el

Fig. 1 ahows the onlinary single valve con-

nections for o Beinarts Tuner.  As this has al-
reily heean fully descriled in the two isaies of
The Wireleas World and Radia Review above
mentioned, the diagram needs no further explann-
ton. It will be remembered that the grid in-
ductance (3, aerial inductance A, and magnetic
reactance R, are all woundl on one former (and
in the sama direction).

1

-_Fj PR

Fig. 2 showa the addition of one stage of H.F,
amplification.
This set is intended for the reception of telephony
from the broadcasting stations, and amateur short
wave transmissions ; ita range is thereflore anyvthing
from juat below 180 metrea up to 650 metres, and
the number of tappings on the inductance is redlueel

-
L'"“ﬂ""**

-
Fiy. 2.

tar 2t iminimann, All are wound with No. 22 double
rotton-covered wire on & 3in. former. The grid
inductance U has three tappings, one 20 turns from
the point where the earth wire is attached to the
inductance, one at the 35th turn, and the last one
which 18 the end of the inductance is 50 turna
friom the earth.

The portion of the inductance below the sarth
terminal marked A on the diagram is shown with
an adjustable connection to the aerinl L. 1 find,
however, in practice that a fixed 10 turmns servea
ava u , a8 the asrinl ecireait funotions
aperiodically. L

Now, with rogard to the magnetic component of
the reagtance cireait.  In order to ronform strictly
to tha Reinartz plan, ® should be wound on the
same former as G and A, except that owing to the
addition of the secoml wvalve, the direction of
its wireling  must e reversed. [ have tried it
wonined in this way withoa fixed 40 0urms and obtained
quite goml resulta ;. bt 1 have fouml it decidedly
better to winid it o a separate former & little smaller
in dismetor than thoat gsedd for the ionductanee, and
fix it permanently just inside the aerial portion
of the inductanee. The hest position which will
suit all wavelengtha is arrived st after the set has
been assembled by setting the variable reactance

VERSITY UF LALIFURMIA
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condenser C°, which should have a capacity of at
leaat 0-001 M.F. at the midway point on its scals,
and then introducing the reactance coil until
reastion just occurs. After this reactance is
regulated entirely by altering the capacity of C°.

The other componenta of the set are, variable
condenser C, condenser C,, with grid leak K,
fllament battery B (6 volts), H.T. Dattecy B1 (80 40
75 volte),* 2 separate filament resistances, F and
F,, and pair of high resistance telephones T,

High irequency amplification ia obtained by means
of suto-transformer coupling. It will be seen that
the plate circuit of the first valve containg an
inductance H, tuned by 'i"ll'll-l:ll.l condenser C,
(capacity 0-001).

The inductance H is wound with 38 turns of
double cotton-covered co copper wire 16 gauge on &
3 in. former, it is shown adjustable on the diagram,
hutmpmuu-ﬂ:ndmﬂnfi!ﬂmmwﬂlmmﬂm
antire range of wavelengths for which this tuner
in intanded. This inductance H should be arranged
at right angles to the grid inductance and as far as
posaible from it to avoid induction effects. Two
terminals X and Y are shorted by a copper con-
nector, and when it is desired to use the set in
conjunction with a note magnifer, the connector is
removed and X and Y are connectad to the termi-
nals of the input transformer of the note magnificer.

L]

A/
-;_/ .
L.

e

Fig. 3,

It will be noted that the high resistance telephones
are leflt connectsd in order that they may act as
an impedance. E in the diagrum represents the earth

® It is just as well to put a fairly large condenser
acro+d the H.T. Battery 1o serve the double
purposs of smoothing out any alight irregularities
in the output of the H.T. current and ss o by-puass
for high frequency vacillations, Quite good resulta,
Lowever, can b obtaiomd withoor it,
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tarminal which isa connectad to the bottom of the
grid inductance, batween the positive of the L.T.
and the negative of the H.T. batteriea, also to the
gide of each of the valve filaments remote from the
filament resistancea.

The simplest method of tuning in a station is
to buze a wavemeter to approximately the required
wavelength, and having set the reactance C, just
over halfl n:-. tune C n.m.'l C, simultaneousaly until
the buzzer is most loudly heard in the telsphones
It will ba found that there is only one very sharp
I:vo:nt. on the scales-of each condenser for sach wave.

K
e f". ;
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Fig. 4.

The signals are then h!"ﬂl.'liﬂ'll.t: up to the loudest
possible value hy wvarying the capacity of the
reactance condenser ',

Having tuned in the wavemeter itsa buzzer is
stopped, and a wvery little further wvariation of
C and Oy brings in the signals from the distan®
statinn.

OF eourse if no wavemeler is at hand its use may
e dispensed with ; but it thon beromes a rather
difficult matter, as the tuning is so exresdingly
sharp.

The following constructional details may be
of use to those roaders who intend to make up a set.

Fig. 3 showa the dimensiona of a suilabls wonden
cass in which to mount the set. 11 in. by 3} in
by 44 in. {outside measuromonts).

The top and front are made of sheet obonite and
screwed together as indicated in Fig. 4, and the
whole of the set being attached to these, comes
away intact from the rest of the box, should re
pairs be neccasary at any time.

Fig. 4. shows the whole set assembled. The dottcd
linea indicate how the wvarions components &m
arranged bolow the sbonite top. R, A, and G
represent the reactance, aerial and grid inductances,
"y ix the grid condenser, K the grid leak ; all the
other purts are lettered to correspond with the
dingram.

The arm of switch 8 is connected to the gnd
of the first valve and condenser C,, and is amployed
to connect up to one or other of the three gnd
inductance tappings. It should also be noted that
H is placed at right angles to R, A, and G, and a1
it great a distance from it as possible.
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The Reinartz Transmitter®

for the reception of C.W. telegraph signals,

has now produced a transmitter at his station
that makes use of much the same principles as the
receiver, and is quite as novel.

His set is a panel using four U.V.202 * Radio-
trons,” with 700 volta of rectified but unfiltered
AC. on the anodes, antenna currentsa up to
3} amperes being obtained. Photographs with this
article show front and rear views of the panel,
about which there is nothing particularly unusual
ruept the two spider-web coils, one at either
e of the main mductance,

THE originator of the " Reinartz Tuner '

b

Fig. 1.

The wiring diagram is shown in Fig. 1. L, the
Main tuning inductance, 18 a helix of 8 ins, by § in.
slgewise-wound copper strip. Ly and L, are the
‘pider.weba, respectively in the plate and grid
rireuits, both wound of No. 24 D.C.C, wire on 2} in.
entres. L, has a total of 75 tumns, tapped every
I3 turns, while L; has ten taps of 5 turns each.
Uy 15 & fixedl mica condenser, high.voltage type,
apacity 04002 mid. or thereabouts, while C,, the
imd rondenser, is an air variahle of 7 plates widely
aced to stand the voltage, built up from a 13
Hate of ordinary construction, with movable plates
o ground. €, is operated at very low values of
apacity but must variable. The grid leak R
s & resistance of 10,000 chms and the same value
s used for any number of tubes from one to four,
orrection apparently being got by adjusting the
alue of C.

It will be remembersd that in the Reinartz
cotiving tuner the aerial circuit is untuned and

* Extracted from ** @5T," June 1922,

shocks the tuned eircuit into oscillation
at the latter’s period, reducing tuning to one control.
{Bacause of the loose coupling afforded by the fact
that the aserial circuit consists of but a turn or two
of the coil, the tuning is much sharper than in the
usual single-circuit tuner.) Rather naturally, the
transmitter observea the reverse of the receiver
performance —over a considerable band of wave-
lengths the grid and plate circuits operate
aperiodically and the radiated wavelength is
determined solely by the ition of the antenna
clip on L,. Thus a wave h of 174 metres is
produced when but one turn of aeral inductance
18 used, climbing to 212 when 6 turns are used, and
the antenna current remains constant regardless
of the shortness of wave.

It is a little puzzling to trace out the theory
of the thing from Fig. 1, so let us turn to “ A ™
in Fig. 2, which shows the same thing. Immediately
we recognise the circuit of the Heinartz receiving
tuner, exeept that the location of the grid condenser
has been changed. Compare this with * B,"”
which is the popular cireuit giving such excellent
results in many amateur stations. L, and L,
are the same and the only difference s that where
“B" usea the unused turns of the main helix
for the inductance L,, circuit ** A ™' uses a separate

; |

The Keinartz Transmitter (Front View).
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winding Ly It is quite permissible to have this
inductance separate ; it is a reactance for the
adjustment of the output impedance of the tube
and does not even have to be coupled to Ly, In
fact in the Reinartz set neither L, nor L, need to
Lo coupled to the main helix and are placed at the
eiils of the winding merely because it was con-
venient structurally to arrange them there. When
s coupled, however, the polarity is important of
cotlrse—in one direction only do they work well.
Fig. 1 shows no coupling between them.

Y

@ = ®

i
e —

The set is easy to adjust. The antenna clip
determines the wavelength. Grid ecircuit Uy L,
matist be et approximately right by selecting the
proper tap on L, and getting finsl adjustment by
securing the best value of C,.  As in any such circuit,
preliminary adjustments are made using all of the
induetance of L gradually cutting it down as the
effiviency i improved. 1f the anode wvoltage is
varighle it too should be redueed while first adjust-
ments are being made. Az the adjustments pro.
ceed inereased efficiency will be apparent mainly
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The Revwortz Transmniter [baek wew ).

by a reduction of the input to the tube— a pedict on
that drops it below the normal safe rating -——where-
upon thie voltage is incressed to bring the input
up to normal, the out put inereasing proportionetely,
with about the same afficiency as before,

A Method of Increasing the Life of a Valve.

By W. M. Bucnaxax, Jn.

CONOMICS, the subject perplexing  the

political world of the present day, can he

apphed to the wireless nmateur with refercnee
to hie wvalves, pot that it will save hime from
buvmg one, bl rather that the valve, when once
purchased, may live a little longer than s usual,

Ion thi= srticle I will attenmpr to explain o weakness
which has come under my notice and propose
method of reducing this dissdvantage to s manomcm.
Thies wenlest '|:|u.1'1 ol the valve [(needless ta LT
1< the filament, and to this part 1 will confine my
prguments,

In any text-book on the valve it will ba stated
that if a heated filament comes under (he influenes:
of o positively charged boidy sueh ax the plate of
i valve, electromns will B et e from the Slanment
Loy this by, as in Fig, Ta, bt im the ease of Fig, 1
vohere the plate is negrdemely charged, no smission
will take |||'H.t'F|, It is Ltherefore obvious (and will
L foumndd if the above experiment be carried out using

A millinmmoter in the plate cireuit for deternins
tion of emission current), that the elect rons emint e
from the filament are negatively charged.
the filament grnerates negalive electrons (or rather
that the plate attracts only these negative electron= ).
it is evident that the greatest nmber of electromn=
will be emitted from the negative end. T
means that the negative end having the large—a
strain will nltimately break down leaving the e -
maining part of the filament in good condition.

The method T had in view was pol exactly fos
minimii=e this effect, but rather to bhalance it o
altering the polarity of the filament at will, by mes. -
of a change.over switch as shown in Fig. 2, an«i
wirking the valve off both sides alternatively for
eagunl peerioels of time,

The above methidd will naturally increase T he
lifee of w valve, and 1 leave it to the reader 858 10
whether he think= if more economaeal (0 s
perhaps two valves in place of one with the addit fon
of o rleuble pole change-over switch,

b H L
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Practical Notes on Building a Long-Wave Heterodyne

By PErcy W. Hanmis,

HE many advantages to be obtained by the

I use of a separate heterodyne ‘can only be
appreciated by those who have worked

with these instruments. In particular, of course,
the radiation from receiving aerials—inevitable with
=simple autodyne circuita— is cut down to a negligible
point, and tuning and strength of signals are both
mproved.  Inconjunction with reaction® a separate

The finished snstrument with 2 cois in place,

hetermalyne will enable the strength of signals
from long-wave stations to be inereased to a remark -
able degree.

The exeellent articles ]!}' Mr. |’|Ii|l|l I, l'l:u]':-c-l:ll'
i The Wireleas World wwd Rodio Reviewr™ sontained
particulars of, and desigms Tor, some very useful
wterodynes, It oceurred to the writer that the
lews experienced roaders might. like particulars aml
constructional  details of one  such  instrument,
vonstructed strictly on the lines laid down in the
articles, and usad with great succeas for long.-wave
reception.

The design chosen was that described in the issues

* The Wireleas World, February 4th, pe 690,

T The Wireless World and Rodio Review of MH._'I.'
ith, et seq.

of May 6th and 13th, using two coils, a varinble
condenser and three additional fixed condensers,
with a V24 wvalve. The finished instrument is
illustrated in the first photograph, which shows the
two coils in place.

The box was made from § walnut, purchased
from a dealer in fretwork materials, "|Ehin oo
looks well, and takes a good finish. The top is
of § ebonite, the original skin being removed with
fine emery. A view of the top is given in the second
illustration. The terminals are the well-known
Mark Three type, a ring of black and red paint
being made on the negative and positive terminals
respectively. The on.and-off switch was pur-
chased from a dealer in motor-car fittings, and the
switeh below it is taken from an old Mark Three
tuner, on which 1t was used for secondary tappings.

The plugs are * Burndept,” with the curved
portions sawn off.  (This is not a very simple task,
and needs care.) The condenser is of the well-
known arny pattern, value 0-(015 mid., with a white
100y desres dial and the standard ebonite knob

A fap eeewr of e lovg-twaee e termdypne,
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substituted for the better-known gradusted dial
usually fitted. The white dial is the more pleasant
to use, and the 1N degres scale is, in the writer's
opinion, much better than the conventional
180 degrees dial. On this latter each division
stands for fwo degrees of the scale, so that there
are only 9 markings. Experience shows that in
jquick work the first division after a marked figure
i often taken as one more than the marking (e.q.,
one degree after twenty 18 often counted as twenty-
one, whersas it is really twentv-two). With the
hundred -degree scale with a hundred markings
this cannot give rise to any misunderstanding, and,
in addition, one has the sdvantage of a little finer
eraduation.

Valve clipa were purchased ready
fitted with 6§ BA screws and nuts,
pointer was
fixed.

The third phntuj.__luph shows the underside of
the pnmll with tlu- wiring, all of which s coversd
with ** Bistoflex " insulation. The fixed condepser
at the top is a Dubilier. The grid leak is the pencil.
mark type (on the right), and the filament resistance
was made from one ohm of sureka wire wound on a
strip of ebonite hold away from the panel by
two small pieces of the same material beneath the
5-..r_=-|'1|r|r|,'|.a.l arppws (on the left),

maele, and
The condenser
cut from strip brass and similarly

The underside of the panel showing the wiring.,

The three fixed mica condensers ware first of all
socured side I:'."" sidle by their logs to & ‘-[I"ill of
ebonite, about 1} by 2} ins, the screws securing
them passing through the ebonite and terminating

THE WIRELES3S WORLD AND RADIO REVIEW

JuLy 8, 192

in locknuts. The strip was then secured to the
underside of the panel, the condensers upwards
and the projecting screws downwards. This fittug
ig seen in the centre of the underside of the panel.

Examination of the illustration will show the six
terminals of these condensers in two rows. The
three on the right are joined to a common wine
which is taken to one terminal of the variable con-
denser. The three on the left are taken to ther
respective studs on the four-stud switeh, the arm of
which is connected (by a lead which passes round the
underside of the ease) to the other variable con-
denser terminal.

The measurements given by Mr. Coursey for the
placing of the plug sockets are correct for Burndept
coils, but are rather too close together for lgrans
coils, which are wider than the Bumdept. Uses
of the lgranic pattern should therefore allow
another } in. separation.

The writer takes this opportunity of eonfirming
Mr. Clinker's observations on the use of reaction
with a separate heterodyne. His article under-
states, if anything, the strength of signal obtainable.
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Oscillations in Three Coupled Electric Circuits.*
By 8. P. Owen, M. 8c., A. Inst. P.

42, Bixth Series, p. 35). Apart from his work and that of Bellini, the attention given 1o the

problem has been very scanty.
Owing to ita increasing importance in Wirelrss Telegraphy, the present paper ia written with the
purpose of obtaining a general solution in ‘erms of the genersl initial conditions. A solution in this form
doss away with the necessity of solving for vhe values of the arbitrary constants, a process which usually

involves & large amount of analysia.
(@) Writing the aquations of motion in the form

!- GENERAL solution containing arbitrary constants was given by Jackson (Philosophical Magazine

cle dle dt? a2 !
e, + R,C, 'j + LIGI:'EF:'I + M, 0C, Eﬂr‘ + M, C, E;II‘ = 0
de d'e die ;
R XX R N A [ X S 01
, de , d%e 2 dte . d'e
ey - Ry, ﬁ! + L0 ;ﬂ'jl L My, Cy m‘i‘! + My, -;!'T'l = 0

where ¢, R, O, [ and M represent the charge on the cundenser at time f, resistance, capacity, sslf-
inductance and mutual inductance respectively, the circuita being distinguished by the suffixes 1, 2, 3,
the sclutions may be written in the form#t

1 ’ 1 : 1
=1 R L =3 R I e~ LG T sy

whers £, . £ are functions of a to be determined, and the integrals taken over a table contour in the
z plane, so as to contain all the poles of the functions &, n, (.

Subat:tuting these integrals in the sguations (1).

§0 + R + LiOw") + nMCa* + [ Myl = p ]
§ M, Ca® + gl + Byl + ECu) + §CMu® =g - - (2
§ MyOp' + g MyC® + $ (1 + RiCax + LiC) = r )
where p, q and r are determined by putting
- L-='.|-.I'— .II" q 'EE_..EH - =£—“_ 1-Hl
N u: o? o at @ ot

in the left-hand side of equations (2), and rejecting all negative powers of « (Bromwich, loc, cit. p. 404).
The added suffix 0 denotes the initial values of the charges and currents respectively.
Clearly we have
p = (RO, + Lo, — LLE:I‘IH = ‘“uﬂ:iru — MOty

and similar valuas for g and r.
Writing the equations (2) in the form

af+bn+el—p=10
g +bm+el —qg=10
af + by el —r=10
we have
£ 2 — N = £ o — 1
by ¢ =-p Fy & —p 0 o —p a b r
b, e —q iy b = ¢ ay, by — g a, by o,
by, e —r A, € == T a; by —r a, by o
ar i = T —— : . — _'- I
Jil) Telz) fila) Fla)
* Reraived

t Bromwich, Proceedings of the London Mathematical Society, 15, p. 401, 1916,
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Then

1 a) . 1 o . &
e i | e -=—:S-['-Hm o= g | Ao e

Choosing a suitable contour enclesing all the zercs of Fla) = 0 we have by Cauchy's Theorem—

g = — E] #%!ﬂ"f 8 = E';.T{r:..:%'lu't " iy = == El%'ﬂ";

where a, is the ni’ root of Flz) = 0, the summation taking place over all the rcots and Fix) = ‘E%.

The equation Fla) = 0, i.e,

I. + .E-lﬂ':ﬂ. + Llﬂl“‘| H,.E;ﬂ'. Hliﬂlu"
Mjlﬂ.iu‘i 1 + Rl'ﬂ| [= 4 + L.Clll. Hu‘:‘iﬂ.‘ [ =] 'll
My, O, My Cpet, l + ROy + LyCx®

in nha.'rlr of the sixth degree and the numerical values of the coefficients are such, in practice, that
it has roots of the form — p + o, — ¢ + jwy, — f + jw,. From this it follows that the charge and
current in each eircuit consist of thres damped oscillations, the periods of the oacillations being the
same in each cirguit, differing only in amplitude,
A general solution of F(x) = 0 is difficult to obtain. If the numerical values of the coeffie snis
are known, graphical methods may be employed.
{b) The ubove solution may be verified by taking the simple case whero the cirenita are rom
pletely separated and the initial conditions
e = OV, Bgp = g = By = lgy = iy = 0.
Also it will be sssumed that the resistances K, R, R, are negligible,
Einnﬂ H“-= HII =, MII = ﬂ
then p = C,V,L,0x where ¥, in the potential initially
g =0
ro= 0
Silz) = — CAVLall 4+ L,Ca%i(]l + L,0x")
filz) = fylm) = O
Fla) = (1 + L, Ca®) (1 + L,Cur®l(1 + L,Cyx)
1 \ C' Vol . -

-

i l.| = 5_1'1 e e,

[ + L,C,

l,:-:l.-:-ﬂ.

ta of 1 LCa" =0 L] —;.
Roota o + LU are x i 7

F' () = 2a L0,

i ap- OV 5;.!‘!1. VIAC 4, =Y Lty
f
= 0 o e T
Li -0 'E‘Dﬂ-( 4 L|ﬂ|
which is the result obtained by solving the eguation L,C, f:t} 4 & = 0 with the initial condition

e =C,F,
RovaL CRAMMAR ScRooL,
NEWCASTLE-ON-TYNE.

April Bth, 1022,
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How to Get the Best from

Your Set
HINTE ON THE MAINTENANCE OF
RECEIVING APPARATUS
By Penovy W. Hanrrm
{Author of ** The Maintenance of Wireleas Telegraph
A tus.”)
IV..THE SEL ION AND CARE OF

ACCUMULATORS. —(Confinued. )

HEN calls are purchased new, they are dry

and need acid to be added to them. The

composition and purity of this acid solution
it of the utmost importance, and the beginner is
will advised to purchase the ready made-up
solution from a reputable firm. The more ex-
merienced man can prepare it by adding pure
silphuric acid to distilled water, following the
makers' instructions as to specific gravity of the
resultant liguid. Generally, and unlesa the user
i experienced, the cell should be taken new to
# firm who will undertake the firat charge, as this
15 always lengthy. It will then be returned
fully charged and filled with acid at the correct
specific gravity for the particular cell.

Every accumulator user should provide himsalf
with two instruments—a voltmeter and & hydro-
meter, The firat should resd to sight or ten
volts at the most (otherwise the scale will be too
rompreased for accurate reading) and should be
of good make. Any cheap voltineter will not do,
as an error of hali a volt either way may lead
7 sarions consequences in using accumulators.
Hat t-!uting voltmeters are listed by every

deth of ru}:-

rly u.sﬂd. a voltmeter may give very
mmludl,n.g indications of the ocondition of an
accumulator. When fully charged, each cell should
Five very slightly over two volts. The voltage soon
drops to two remains at this figure until nearly
l:.'l the uaeful charge is dissipated. Towards the -nfnﬁ
of the discharge period, the wvol ing to fa
mpidly, and in nﬂ]::i.mumnm mﬂuﬂngtha oell be
discharged below 1:8 volts, the reading being faken
whalet the s poasing currend through the carcud
for which o 12 normally used. It is neceasary to
smphasise this point, a8 a cell which haa been dis-
harged below the safe limit can, after standing
lisconnected for a short period, give a reading
if about two volts provided it is not in circuit.
[t will be clear from the explanation given above
hat the fact that a cell shows two volta is no in-
lieation whatever that it is fully ch . even if

h&nud;ngmhknndumgdmhuﬁ he two-volt
wading is simply an indication that the cell has

wt yet been discharged to the safe limit.

The second instrument mentioned a8 & NECOERATY
wart of the accumulator user's equipment is the
iydrometer. This ia a device for showing the
pecific gravity of the acid, which iteelf indicates
ar better than anything else the condition of the
ell. When fully ¢ (and of course provided
t-pmﬁ.ﬂmm; e h.{IEG £ lhurhu;uhmnﬂuldﬁﬁ b-l‘?&}

gravity or aDouUt

‘2 in each oell, and as the charge is withdrawn
he 8.G. :hﬂdl]}r falle until at the safe limit of dia-

it is about 1-185. Precise figures cannot
= given here, as different makes of cell havedifferent
P‘r-ntm.‘ll}r avery maker marks the cells with

he correct 8.G. figures for charge and discharge.
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If, then, we take a reading of the 8.G. of the
acid in & cell, we shall be able to learn whether the
call is fully charged, discharged to the safe limit,
or of what amount of ch ia still available.

When cella are nearing the completion of their
charge, a fine spray is emitted from the surface
of the acid, due to the bursting of innumerable
bubblea of gaa. The gaa is inflammable and should
therefors be ]-mpt. away from an open flame, and
the acid spray is very corrogive. After a time
the level of the acid may sink from evaporation
of the water, and should be brought up to the
original point (just above the plates) by the addition
of distilled water. The correct S.0G. will in this
way be maintained, as the evaporation of the water
concentrates the acid. [f further acvd were added,
the 5.G. would be too high.

On no aecount should tap water be used for
“topping " cells, as the mineral salts contained
in the water are highly injurious to the plates.
Dhstilled water only is permissible.

All terminals should be kept covered with a
thin coating of non-corrosive vaseline, to prevent
bad effects from the acid spray and from " ereep-
ing.” It should be unnecessary to point out that
furniture and carpets are not improved by accumu-
lator acid, and if ecells are used in living-rooms,
adequate precautions should be taken.

Thoere are ssveral tvpes of hydrometer on the
market for accumulator testing. Perhaps the
most generally useful for the amateur is the type
consisting of a glasa tube fitted with a rubber
bulb with which the acid can be drawn up into the
tube. Inside the tube are three glass beads of
different colours. When the 5.G. is highest all
three beads float, and when it is lowest none will
rise. At an intermediate wvalue two out of the
three will float. In this way a good general idea
of the state of the acid is obtainable.

For general valve work a six-volt battery should
be purchased, as although a four-volt battery
will suit many valves, this voltage leavea little to
spare for adjustment through a rheoatat. A good
size for a threa.valve set is a 40 ampere hour (actual).
For a two or ono-valve st the battery can be pro-
portionately smaller, although a larger battery
will of course last longer without charging.
EpmsoN AccirMULATORS,

A type of accumulator which has been used for
wireless purposss abroad a great deal, and to a amall
extent in this country, is the Edison, which differs
radically from the typa of cell we have been dea.
eribing. In the Edison the positive plates consist
of & seriea of perforated nickel-steel tubes, contain-
ing many layers of tightly rammed nickel oxide
and pure nickel in flakes. The negative slements
aro also of steel, with a number of pocketa filled
with iron oxide. Steel containers, ribbed for
atrength, are used throughout. The electrolyts
is & 21 per cent. solution of potassium hydrate
(eaustic potash solution) with & certain amount of
lithium hydrate added. The 3.G. of thia solution
18 1-2]1, and this figure does not vary throughout
ch and disch . Ewaporation is made u
hy‘?édeding diﬂtiliﬂmtﬂf :rﬂ;. The voltage pu?*
oell is low, averaging on discharge 1-2. The battery
is usually discharged down to | volt per cell. The
whole battery can be completely discharged and
left in this condition for months without injury.
Even short-circuiting does no harm.

c
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Experimental Station Design

(Condinued from page 383, June 24th, 1922.)

These articles, which wnll ap

in allernale tasues, are indended not only
new lo wireless, hdtnmwuphﬂduﬂhmﬁ:mnﬂwﬂmqfuﬂﬁ:mmﬂufﬂ:

to be a complete guide io thos
atation,

ﬂdmldmmﬂﬂfﬂmﬂﬂylﬂminﬂﬂmﬂhmﬁdnﬂﬁlﬂmﬂnlﬂﬂthmﬁ:upﬂhﬂ
slaborate workshop equipment. Pmﬂmﬂwhugwﬂﬂmmﬂhpwmwhnwfnrﬂeh&pnf

thn&dmﬂhmnmﬁ:rm
fnﬂﬂdmmui the designe may be readily modified.
wr made an essendiol

of insfrument making.

Of course, where good workshop

. bearing in mind alwoys thal where low.priced component paria

Eeoenomy
mhaﬂmﬂadmmhlbammﬁndiﬂinmm For those who do not desire o make thar oun
, the descriptions will aarist them in selecting the equipment for their stalions.

The imfnnnmimmnmindin the first few articles under this heading

The succeeding

s to help those new fo wireless and

whose first aim is lo build a simple sel capable of receiving broadoasied telephony and consequenily may cover
M instalmendts,

olready familiar o many readers.

however, will advance by easy sages,
evolved.

and in the course of the seriea the consiruction of an elaborate station will be

VIl

THE complete panel is shown in Figs. 1 and
2. Fig. 1 nts the top and Fig. 2
is & view of the under side when the instru-
ment is turned over. Both drawings are exact
full size.

One edge of the { in. polished ebonite sheet
must firet be filed straight and true and at right-
anglea to the faces. Enthapiamnfuh-nnitein
6 ins. wide it may not be possible to insert it far
into the vice, an ﬂylt will tharat‘uru be necessary to

vent vibration while . This can be done

clamping a piece of planed inch board on either
side of the ebonite, leaving only } in. projecting.
Omne of the end edges must next be squa off in
the same way as was deacribed for the construction
of the small wavemeter condenser, though it will
be a little more difficult in this case owing to the
increassd dimensions. Measuring back along the
trued edge from this end mark off 5 ins. for the
of tha and serateh a line across the

face sxactly at right anglea to the adge. Saw off the
ﬁm portion and fila true to the line. The width
the panel is 4} ins. and points are marked off
along either end at this distance from the trued

udgl. and a scratch line ruled between them. If
the two ends are at true right angles to the edge
this line should prove to be also at right angles
to either of the ends. In order to give good finish
to tha-adﬁzu they may be rubbed down by firmly
holding the panel and sliding the edges in tumn
along & piece of emery nailed to the bench. Care
must be taken to keep the pl.nql ut-und.mg axactly
vertical during the procesa, and giving even preasure
along the whole edge. Too much stress cannot be
laid upon the neceasity for care and accuracy.
Good workmanship is evidenced by attention to
d&tul and as the processes described are quite

IPIB and require no special skill, but merely a
Iltt. patience, the reader in entreated to do his
beat to obtain & good finish to his instrument.

The next step is to make the two rondenser
covers, marked G and P in Fig. 1. These are
exactly square, and measure 1} ins. each way.
They are made from the spare end piece and by the
methods already described. Holes are put through
their four comners to give clearance for No. 6 BA
ecrews, and a No. 28 or 7/64 in. drill will make a
suitable hole. No ecountersinking is necessary
a8 round-headed sorews are used.

FPutting thess pieces aside, the next consideration

A BIMFPLE

VALVE PANEL.
is the marking out of the top for the various holes.

.This is done on the under side, that is the view shown

in Fig. 2. Where two or more screws are in line,
g fine scratch line must be made with a divider
point, scriber, or a sharpened up tag of a file, and
the spacing botween the holes marked up along the
line, Endeavour, aa far aa pml:-la, to make all
measurementa from two 565: which are at
right anglea to one another ake Jl

with the utmost precision, as the d:stmguﬂh
the minutest discrepancy, or lac ni‘ balance duoe
to erroneous setting out. e position for the
holes for the valve socket is particularly important
and a slight inaccuracy will result in & bad fitting
for the valve. All points where holes are to be put
through must be centre-punched to prevent the
drill from wandering over the amooth surisce
Before drilling it is worth while to one unaccustomed
to this work to go over all the pointa with a rule
and confirm that they are correctly located. The
point of intersection of the diagonals of the valve
socket is § in. from the top edge, and the centre
for the resistance lever bearing § in. lower. The
first holea to be made are those near the edgea which
are to carry the twelve 4 BA screws for termimals
These are made with a 5/32 in. drill and in putting
them through, s pisce of hard wood or scrap sbonite
should be clamped to the back face to prevent
eracking away as the drill passes through, Two
6/32 in. holea are made to pass the screws whch
hold down the former on which the filament
resistance is wound. Holes must also be made to
pass the ends of the reaistance wire, and likews
the leada to the condensers. If the four wvalve
stems have 4 BA threads, holes can be ulthmupi:
to give clearance for them withont

drill. It ia more usual, however, for them to h!‘
6 BA, in which case the No. 28 drill should be am-
ployed. Using this drill the eight holes can be
made to pass the 8 BA screws which hold down
the condenser covers. In order that these hole
may exactly coincide with those made 0
the cover pi it will be found convenient to drill
one only of each of the four holes. By using thee
holes to keep the covers in position the remaining
holes are made by the drill through the
other holes already in them. Before putting the
cover pieces aside again they should be marked
show the sxact position they occupied when
holes were made so as to avoid any riak of

g

is
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being in » turned over, or turned round.
Four holes will now the drilling, which
are those passing through the four wooden battens.
These battens are to space the panel above the
murfsce of the operating table, and are } in. thick.
The holes made in them are to give clearance to the
lf in. by No. 68 brass wood screws which hold
the panel in position.

These battens should preferably be made of hard
wood, and may be planed or filed to size.

THE WIRELESS WORLD AND RADIO REVIEW

traction which would slacken the winding. The
wire must be entirely free from kinks, and having
determined approximately the length required,
one end ia held in the vice, and keeping it taut, the
former is revolved and the wire wound on.

The resistance arm is made from a piece of hard
brass of thickness of about 20 8.W.G., and is shaped
as shown in Fig. 1. One edge of the brass is turned
up to a height of } in. to give stiffness. The end
is also turned up, giving & projection of } in. to act

© - O
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© © - O
©

)

© - O

T

O)-

© O

@

Fig. L. The valve panel (lop) drawn to full size.

The wooden former, Fig. 3, on which the re.
mstance wire is to be wound, can also be filed to
mree, and it is important that the top edge shall
bs guite straight and parallel to the under edge
in order that the rubbing arm may give even
pressure throughout the length. The ni along
the top is filed away at the ends to give flat faces
for the screws, holea for which are made with the
5 -'Idi:n. dn]lh' . Two u:hur holea are mdadnurhul the
e or the o ing & Aan i
b rerlsanny T b wiaing s fesmar it &

to keep a strong tenmion on the wire
and it bind into the surface of the wood.
It is as well to dry the wood before commencing
to wind in order to prevent any subsequent con-

c 2

as & handla. If there is any tendency for the brass
to break while making these bends it should be
held in & flame until it isa & dull red heat, and then
dipped in cold water. This will soften it and with
cars is unnecessary, but should it have been done
the ﬂatl;ﬂi.vart.inn of the 'srm must be carefully
hamme in order to renew the stiffness. The
bearing for the arm is made from & large O BA
terminal with a screw.on top, or with a screw top
as shown in the . If a screw-on top is usad
it will need to ba hammered over whan in positian
or treatad with a little solder to prevent it coming
unscrewsd. Before attempting to assemble, all
of the sbomite faces must be rubbed down with
very fine emery paper, which, if used attached to a



small block of wood and revolved in small circles,
Ipﬂd;;lﬂﬂnhh-ﬂlbunhhinudmﬁlﬂyfrwfrﬂm
scrato

in Fig. 3, their axact depending
height of the terminal. The building up of the
condensera is aa desoribed in the previous article.

bt ————— TR e TR —
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Fifteen pieces of mica interleaved with
passing out alternately to opposite ends
required for the condenser marked
iccioed Al s L i
i one foil wi ] out &
two, being one on W
mica interleaved, out of the
other micas are on the outer

will be

with

Tha two
. This latter
leak.

f
condenser i8 bridged with a high resistance
2y’ g!

N

1. amen: amm.cs
e\

.

-
|-

b e

Fig. 2. A view of the underside of the panel showing the wiring drawn fo full size.

O

s :
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[T ¥

O HT O

Cirewil drawn in the form wsually adopted in wireless

eircuid diagrams. The condenser across the lele.
phone terminals is omitted,

o = &

It ia arranged by laying in with the plates of thr
condenser two n;é.iliu atripa of foil, one connecis
to sither end, which, when assembled, will re
against the ebonite top. The pieces will be shorter
than the plates and approach each other from
opposite ends, leaving a } in. in the middle spare
Taking a peneil of medium bardness an ares o
about a square gquarter inch is well pencilled over
at either end of the condensers, on the points wher
the two short strips will rest. Thium' ing 1
make good contact with the stripa. ween thess
points a uniform and unbroken line is made about
1/16 in. wide, which forms a leak path for charges
uired by the condenser.

Using No. 22 tinned or bare copper wire the vanow

connections are made as shown in Fig. 2. Theee

Original from

UNIVERSITY OF CALIFORNIA
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connections are also represented below Fig. 2
in the form usaally l.:lnpt-ud in wireleas circuit
dingrams. The * Bistoflex " tubing is fitted over
I.he Wire, E'I'H'III.E A 'I"ﬂ]'j" neat I.PFH!.'B.I'IH.. H'I:I.l'l.ll"l.l:lg
porfect insulation, and helping to the wires in
position. The leads passing out to the condensers
are soldered to the ends of the copper foil with which
they are wrapped.

Having put on all necessary nuts to act as termin-
als the instrument iz complete except perhaps for
the marking of the terminals. This can be done
boldly with white enamel or, if & really smart instro-
ment is desired, may be engraved by handing the
panel over, carefully marked, to an engraver or firm
undertaking such work, before the screws and other
romponents are fitted. Engraving is filled in with
a white wax, resembling sealing wax except in
colour. No mention has been made of lacquering,
and if the reader is acquainted with the process and
cares to 80 treat the brass parts, the finish will be
considerably improved. Lacquering will be dealt

THE WIRELESS WORLD AND RADIO REVIEW

457

The wooden former, showing constructional
TREGAUrernerils,

Fig. 3.

with in a subsequent article, in the description of
instruments having a bigger display of bnE-.H
F. H. H.

Improvements in Audio Frequency Amplifiers

NYONE who has tried to employ several
stages of low frequency amplification soon
discovers two things: first, the fact that noises
are produced locally in the low frequency eircuit
itself, and second, that successive stages of ampli-
fication do not give the gressive increase in
the strength of smgnals which one might be led
to expect.
These objections to several = of low frequency
amplification aré bad enough mm the case of the

The cause of the distortion of si and absence
of gilence of the eireuit is dus principally to elec-
tromagnetic and electrostatic couplings between
successive stages of amplification, and in addition
oscillations set up in any one ltnfa will tend to
interfere with the amplification. If these oscilla-
tions are of audible frequency the circuit commenocea
to howl, but there may also be high frequency
oscillations produced which would not be readily
detected.

o . —

[; dlaallslsolf-

i

amplification of th‘l‘lph}' signals, but it becomes
& far mmore serious matter where telephony and
music are required to be amplified.
The ideal case would be that of an
which through successive stages gives maximum
am on of the signals each successive
valve without distortion and without pmduem.g ARV
reaction bet ween onecircuit and the preceding eirowit,

-—|r||||!~

R |

lifier

In an article which a in & recent issue
of “QS8T," Mr. H. E. Bussey deacribes improvementsa
which he has applied to low frequency amplifier
circuits for the purpose of mtm%mung

mumntian betwean
for boiE mpnun and

prising thorough shiel
static ocoupling effecta completaly snclosing

sach stage, including the detector stage, with sheet

UNIVERSITY OF CALIFORNIA
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steel. In the tests made [/16th inch sheet steal
was employed.

In proceeding with the experiments, as & means
of gauging what effect the shielding had, an am-
plifier was first constructed without shields, but
with arr ents mads for the inclusion of shields
if required. It was found that two stages of am-

lification without shielding were practicable,

t the degree of amplification fell short of ex-

tions. The shields wmhﬁl;hun inm:l?' the
8 to each succeedin e being taken through
glota in the shields, mdg:t:gnnrknh%ﬂ improvement
iz stated to have resulted. The metallic shields
themsalves and the cores of the transformers
were connectad to the positive of the H.T. battery.

This shielding waa found to affect a very consider-
able improvement, but interaction batweensucceasive
stages was not entirely eliminated, and it was
suggeated that this was due to the coupling given
by the H.T. battery. In order to overcome thias,
iron core chokea (X) were noxt inserted 1 the
anode circuit of each stage and condensers (C) of
the value of | microfarad as indicated in the
accompanying diagram. It ia stated that this
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arrangement gave a very marked im i
it being poasible to employ three stages IJE amplifica.
tion under theses conditions with greater mlsnoe
of operation than had been possible with only
two stages previously, and with a wvery marked
increase in @ignal It was armanged
that each choke and condenser was inchaded
within the shield of the stage to which it balonged.

To prevent oacillation at high frequenciss within
stagea a further refinement was introduoed. This
consisted of radio-frequency chokes (X') insarted
in the grid lead of each wvalve. These radio fre-
quency chokea may consist of 26 turns of No. 32
85.W.G. double cotton covered, wound on a former of
1 inch diameter in single layer.

It is further recommended that telephones
should not be inserted direct in the plate circut
of the last valve, but that a telephone transformer
should be employed and the cantre poirft of the
sacondary preferably earthed.

The condenser shown dotied in the diagram was
not included in the diagram which appeared in
i QST"'I

A Simple Plug and Socket

By G. P. Kexparr, B.Be. '

giving unsatisfactory service in amateur sets
tly why so few experi-
potentialities of valve

OHE secs 80 many makeshift plug-in devices

that one wondera
menters have realised t

T
- w ot .
d .-.-'_':-__.l'".-'"'-._-___ LA e

i T

Method of mounting socke! flush with top of
inairument.

pins and valve socket legs. If they did but know
it, they have here the ideal materiala for makin
b.u.ttar;r,r plugs and jacks, tapping pluge for H.T.
variation, coil-holder plugs and sockets, plug-in
devicea for changing circuits in experimental sots
and & host of other useful accessormes. Trus,
H.F. tranaformers are often fitted with pins to
plug into ordinary valve sockets, but one does not
begin to perceive the possibilitiee of the method
until one starts to use the separate socket legs. With
these as sockets it is easy to make up plugs and
jacka having any number of * ways,” and with
the advantages of neatness, contact and
cheapness ; also the sockets can be spaced well
apart—a distinct advantage in some circuits.

The best appearance i3 obtained when the
sockets are mounted flush with the surface of the
panel, which can be easily done by threading the
barrel of the socket and tapping the hole in the
panel. The socket can be locked in poaition by
means of & nut on the underside of the panel [t
happens that the socketa are just the right size 10
take a gquarter-inch Whitworth thread, and thu
serves fairly well ; a finer thread would be better.
To give a neat finish to the panel, fix the socket
8o that it projects very alightly above the surface.
then, with & ** rose-head ' {or & §° or }* twist drilli
reduce the socket to the section shown in the
fipure. Eanch socket 18 then in the middle of a
little conical depression in the ebonite, which
makea the insertion of the plug much easier.

WIRELESS IN THE SICK ROOM.

The accompanying photograph, rent to us by rthe
Rev. H. W. Doudney, shows his son enjoying
the companionship of a wirelesa set during an illness
when he was confined to his room.
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Notes.

Elimination of Static Intérference.

Mr. J. H. Reevea reports, apropoa of his remarlks
on X's, June 26th, 1.00-1.30 B.8.T., while the
thunderstorm was raging he listened-in on 800
and could read FFU with only occasional losa of
& lettar.

Coming Conference of Government Repre-
sentatives.

In the House of Commons Mr. Pike Pease statad
that the Canadian Government will shortly send
two technical representatives to discuss the whole
subject of the Empise wireless chain with repre-
sentatives of his Majesty's Government.

Amateur Telephony Transmission.

A Doneaster reader statea that he is receiving
very good nlﬂﬂuny from 2 ND and 2 GJ, and
it desirous of being informed of their location.
He further says that the spesech and music on
280 metres is the finest he has heard.

Equipment for American Army Aeroplanes,

America’s Army seroplanes are scon to be
squipped with radio apparatus claimed to be the
best in the world.

Service machines are to be equipped with new
sets capable of transmitting both telegraph and
telophone messages during flight to the ground, or
from machine to machine in the air. The new seta
are of three types, designed for pursuit, observation
and bombing asroplanes, and are the latest develop-
ment of the Signal Corps Radio Section. Although
the specifications have been drawn up and tenders
invited by the Signal Corps, no description of the
new equpment has been released. It is said,
however, that they are a big improvement on the
#lé now in use in the American Army Air Sarvice.
The largest and strongest set, 5.C.R. 135, designed
for bombi planes such a8 the dual-engined
Marting, will have a telephone radius for machine-
to-ground of about 75 miles, and & telegraph
radiue from machine-to- d of about 2({) miles.

For pursuit machines, 8.C.R. 133 is designed
to give & reliable telephone radius for seroplanes
in flight up to 5 miles. BSet 134, for observation
machines, like the DH-4's, will ensure radio-
telephony between two aeroplanes on the wing
up to about 10 miles. The largest sets which are
to be installed in the Martins, it is expected, will
make aerial conversation posesible up to 25 miles.
In aerial work a trailing antenna is used as an aerial,
and for ground work the metal parts of the plane.

Previously, radiophone messages have only been
carrind on between aeroplanes over short distances
83 in " voice-control "' flying, where the commander
of a aquadron directs the manmuvres of his pilots,
but with the new seta officers of the Army Air
Service hope to employ radiotelephony to a greater
oextent and see far larger applications of radio in
flying operations.

Recelving Sets for Broadcasting.
Mr. J. R. Bchofield, of the Bouth Walea Wireleas
Training College, Cardiff, in a letter to the Sowh

Wales Daily News, says :—" Having had numerous
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inquiriss and offers to purchase receiving sets, and
inguiries re the kind to purchass, I strongly advise
merchants and private buyers not to purchase
any kind of instruments untial the Government and
manufacturers have agreed on & standard wave-
length, otherwise they will be loaded with worthless
goods and have to purchase numerous accessories.
I turmmed down an offer last week to purchase 250
sots, knowing the present state of things. When

ing seta are purchased, buyers would be
well advieed to buy only the imtnt;nmtn of
recognised makes. Cheap gooda vo the deareat
in the and, and never give the thPlﬂl‘ﬂl.'lﬂ&"

Civil Engineers’' Conversazione.

Mr. W. B. Worthington, President of the
Institution of Civil Engineers, received the gueata
at the Annual Conversazione held on Juns 2Tth,
at Great George Street.

A lecture was given by Capt. H. Riall Sankey,
on “° Broadcasting," who demonstrated by the aid
of old and new apparatus by the Marconi Company.
Enginesring models and scientific devices were

placed round the library for inspection.

Transmission by Alr Ministry.

The Air Ministry notifiea that :—

(1) With effect from the lat July, the SBynoptic
Reports and Ueneral Inferences issued on 1400
metrea C.W. by Air Ministry daily at 0600, 0800,
1400 and 1 {(G.M.T.); and 0815 and 2000
(G.M.T.) respectively will be tranamitted on 4100
metrea C.W. The Synoptic at 0200 will continue
on 1400 metres as hitherto. The 0830 report will
CORABE,

{2) In cases where breakdown of the main set,
or other delay in commencing transmission on
4100} metres is cccasioned, should transmission not
have besn commenced at the expiration of ten
minutes, the message will be issued on 1400 metrea
commencing &t ten minutes after the routine hour.

Telephony Transmission,

Marconi House 2 LO hopes to carry out tele-
phony tranamission tests as {ollows ;—

Tth July, every alternate 20 minutes from
5 to 8 pm. 10th July, 2.30 p.m. llth July, 7.30 to
8.30 p.m. 12th July, 6 to 5.20 p.m., 6 to .20 p.m.,
7.30 to B.30 p.m. 20th July, 8 to ¥ p.m.

Imprisonment for Fraud.

William Parsons, a dental mechanic, of Bays-
water, pleaded guilty at the Marylebone Police
Court on June 28th, to a charge of being in the
supposed unlawful possession of 8 number of postal
orders, & cheque and & money order, and obtaining
two guineas by fraud from Leonard William Sima.
It was stated that defendant had advertised for
gale ' ten-gui wireleas soata for two ineas, "
in the nnm Mesars. Barkers, I.td..mfl,]umn'u
Road, Bavewater, which was an accommodation
addresa. Inquiries were made by the police, and
it was found that he was not in & position to supply
the sets. A sentence of six months imprisonment
in the second division was passed.

This case should serve na a caution to thoss about
to purchese wireless seta. Not only does the
sudden demand for apparatus bring with it
opportunities for fraud, but also provides a field for
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the sale of equipmenta of unocertain reliability.
Purchasers are advised to see the apparatus
sctually working on an asrial of similar dimensiona
to the one they to instal, or if ordering
through the post, a guarantee that the apparatus
will function correctly under the conditions for
which it ia required, should be asked for.

We take this opportunity of advising our readers

that every care is taken to ensure, s far as is

ible, that apparatus advertised in the journal
18 reliable, and that the firma offering it can be
depended upon for fair dealing. In this connection
we shall ba indebted to readers for bringing to our
notice any instances of unsatisfactory treatment
by our advertisers.

The Insttution eof Electrical Engineers ;
Wireless Section Committee, 1922-23.
The following members have been nominated

to serve on the Wireless Bection Committee for

1922.23 :—Chairman : Professor G. W. 0. Howe.

New nominations for membership of the Committes:

Mr. 8. Brydon, Mr. J. 8t. Vincent Fletta, leE&m

H. R. . C.B., C.B.E., R.E., and Mr.

S8mith-Rose. The following will continue to serve

as members of the Committes : Mr. B. Binyon,

O0.B.E., Mr. R. C. Clinker, Dr. W. H. Ecocles,

Professor C. L. Fortescue, Mr. G. H. Nash, C.B.E.,

Mr. C. C. Paterson, O.B.E., Captain H. J. Round,

M.C., Mr. L. B. Tummer. Other nominationf may

be made within fourteen days of the publication

of the Committes's list.

Long Distance Amateur Reception.

Mr. F. Dillon Bell, of Otago, New Zealand, atatea
that he is frequently able to get LY (Bordeaux)
on & singlse wvalve, and with three valves LDO,
POZ all the londer U.8.A. stationa can be
heard. The apparatus used by Mr. Bell i=s of
Burndept manufacture and Burndept coils are used.

Correspondence

To the Editor of THE WirerLess WorLn
AaND Hapio REVIEW.

H1R,—An error in your reply to the guery of
“ Radio-Lantic "' (Newark), in the May Ehh issue
of your r, haa just come to my attention, and
for the afit of others intereated the following
information is submitted.

During the war all commercial stations in this
country wore taken over by the Navy Department
and were thus allotted calls with the Naval prefix
Y N." In this manner MNew Brmnswick became
NFF and kept thia call until the station was returned
to the Radio Corporation of America, at which
time the call became WII, although still appearing
in some of the older lists asn NFF,

The station at Tuckerton, New Jersey, appearing
on the call lists as NWW, ita Naval call, now has
thIt.rmumitting unita with the calls WGG and
WGl

For those of you who are keen on long distance
reception on the higher wavelengths the reception
aof the Radio Corporation's Trans-Pacific atationsa
should afford & good test of an efficient recesiver.
The Pacitic Coast end of this link is a 200 kW.
alternator unit, situated at Bolinas, California,
working on 13,100 metres, call letters KET,
in communication with two other transmitters of
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the same power at Ii'.lhu.'i.l. Inland of Ohau, Terri-
tory ni Hawaii, working on 18,975 and 16,435 metres,
call signs KIE and KGI respectively.

G. A. Burss.

To the Edior of TuE WinEresa WoRLD
AND Rapio REviEw.

Sir,—It would appear that, in view of the
rapid extension mthauuufmlmnpplutulh}
private individuals, we shall scon be requiring some
distinet type of classification between techmical
and non-technical ** amateurs.’

Up to the present time the so-called wireless
mntaurhal,aaagmm]nﬂn,l:mmmdh’ﬂm]
displaying considerable skill in the utilisation of
his instrumentsa, and havinge very high technical
know From how onwards there will enter
into the field & large number of wireless enthusinsts
who are much more interested in hearing musc
and signals than in carrying out e i tal and
research work, and it would appear that it will be
necessary to find some sort of a name under which
to head these individuals if the private technical
enthisiasts are still to be called amateurs. No doubt
some of your numerous readers will be glad to offer

ions for a suitable name.

At any rate, Mr. Editor, I am sure the in-
genuity of some of your stafl will solve the problem
s0 that in discussions in the future no confumon
may sxist batween the two very distinct classes of
amateour wireless enthusiasta,

Yours faithfully,
2 WQ.

Calendar of Current Events

Saturday, July Sth.
WanpsaworTHE WirELESS SociETy.
Field Day.—Outing to Box Hill
Sunday, July 9th.
Transmission of T
1,070 metres by
Monday, July 10th,
Wikerzss SocizTy Huiyr awp DisTmicr.
7.30 p.m.—Annual Meeting for election of officers.
Tuesday, July 11th,
Transmission of T v at 8 p.m. on 400 metres
by 2 MT Writtle, near Chelmsaford.
Friday, July 14th,

Leeps axp DistRict AMATEUR WIRELESS
BOCIETY.

B p.m.—Lecture on ** Maritime Radio Communi-
cation,”” by Mr. D. E. Pettigrew.

Sunday, July 16th,

Tmmnﬂ%&n from 3 to 5 pm. on
1,070 metres by Hague, Haolland.
Pappmeton WmELESS anp BoEwtiFmic Sociery.

Field Day.

Monday, July 17th,

LEcEsTERSHIRE RaDIo AND BOIENTITIC SOCIETY.
General Meeting, Vaughan I.uuuur.
Lecture on ** Continuous Wave RTINS O,
by Mr. J. W. Pallstt.

Tuesday, July 18th,
Transmission of Telephon

by 2 MT Writtle, near

ony from 3 to 5 p.m. on
G, The Hague, Holland.

&h Epmmiﬂmﬂm
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Wireless Club Reports

NOTE.—Under this heading the Eduor will be pleased fo give publication lo reports of the meeh

af Wireless

Clube and Societies. Such reports should be submitted without covering letter wn the exact form sn which they

are [0 a and as concise as possible, the Edior
The Eﬁimr

ing bhe right to edit and curtail the reports if necessary.
will be pleasad to consider for pu

tion papérs read before Societles. An

Asterisk denotes affililation with the Wireleas Soclety of London.

The West London Wireleas and Experimental
Assoclation.*

Clab-rooms, Belmont Rosad Schools, Chiawick,
W.4

Hon. Secretary, Horace W. Cotton, 19, Bushey
Road, Harlington, Middlessx.

On Thursday evening, June 15th, the members
of the Association had the pleasure of hearing
its Vica-President, Mr. F. E Btudt, read his Br
esatitled ** Interpretation of Wirelsss Circuitas

The subject is ons that 1w of great educational
value and assistance to the wirelesa amateur. The
lseturer having drawn a single valve cireuit diagram
on the board, commenced with the serial circuit
and explained most minutely the functions of each
small part of the circuit throughout. The other
mdividual circuits. collectively forming the whole
gireuit were in turn dealt with, and expounded
carefully and to the fullest extent—owing to the
length of the subject the lecturer was unable to
conclude the paper and this will be eontinued at
s subsequent meeting. It is h that membera
will have the opportunity of vwmiting the Bl
Experimental Station at an early date.
3ecretary will be pleased to reply to all applicanta
for part culars of membership and objects of the
Association. Members are still rolling in so that

will be more versed in the science of wireleas
by the time "' broadeasting "' comes into operation.

Wakefleld and District Wireless Society.*

A meeting of the Society was held at the Y M.C.A_,
Grove Roﬁ at 8 p.m., June 16th, when the Chair
was taken by the Preasident, Mr H. H. T. Burbury.

After the minutes had been read by the Secretary,
¥Mr. Ed Swale, the Chairman, after a few remarks,
called upon Mr, Swale to give his ecture on ™' The
Tuner,"” and by the means of diagrams on the
blagkboard he explained the characteristics of the
tungr, much to the interest of all present who
numbered 42, including two ladies.

[astruments were passed round for imﬁocﬁan.
The Chairman moved a vote of thanka both to the
lscturer and to members who kindly brought
apparatus which contributed to making the meatin
wuch & suceess. The motion was earried wit
o thusisam. .

All dewirous of becoming members are invited to
rommunicate with Hon. Seerotary, Mr. Ed. Swale,
1, Thornea Road, Wakefield.

The North London Wireless Association.*
Hon. Secretary (pro tem.), Mr ¥V J. Hinkley,
Northern Poltechnic Institute, Holloway, N.7.
At a mesting of the above, held on Monday, June
1#th, & very successful demonstration of telephony
was given, the station 2VW,run by one of our
specially transmitting for the occasion.
Our friend at 2VW, besides having time for
experimental wireless, also turns his attention to

music and gave selections on the cornet, tin whiatle,
and flute, which instruments, having a considerable

e of pitch and quality, proved a good test for
modulation,

The Association will welcome any inquiries from

rospactive members addressed to the Hon.
retary as above.
The Dewsbury and District Wireless Soclety.

Hon. Becretary, Mr. A. Horsfall, Willow Grove,
Lee Btreet, Ravensthorpe, Dewsbury.

On Thursday last, June Bth at 7.30 p.m., the
above Bociety opened its new rooms in South Street,
Dewsbury, by an meeting and lecture, the
FPresident, Mr. 8. 8. Davies, preaided.

Mr. Y ; of Leads, was to have lectured
but was unable to attend, and the Bociety was very
fortunate in being able to obtain the servicea of
Mr. Denison, of Messrs. Denison Bros.,, Halifax,
better known as 2KD.

His lecture was illustrated by blackboard
diagrama, and dealt chiefly with the erection of
asrials, the working of thermionic wvalvea, and
reception on short wavelengths. It was a moat
instructive and interesti lecture, especially
the latter, in view of the uction in the amateur
wa A .
At 8.30 p.m., according to programme, musie and
speech was picked up (transmitted by Mr. Burbury,
of Criggleatone, 2 AW), and was audible all over
the room.

At the close of the meeting the usual vote of
thanks was expressed to the speaker (Mr. Denison ),
and Mr. Burbury who so kindly sent the trans-
FriARION.

Almost 1 (M) persons were present, and although the
Society i8 only four months old, 50 members have
been enrolled to date. ’

The members have been informed that the Club-
rooms will be open on Tussdays and Thursdays.
Club night is Thursday.

Proa ive members will be welcome at the
Club-rooms on Thursday evening. Further par-
tioulars from the Hon. Seocretary.

Smethwick Wireless Society.
Hon. Becretary, Ralph H. Parker, Radio House,
Wilson Rosd, Smethwick, Staffs.

" The above Bociety held its annual meeting on
Friday, June 2nd. A statement of apcounta was
submittaed by t.I;m Treasurer which showed that the
Hociety was in & very satiafactory position financiallyv
The report for the year was read by the Secretary,
and the following officers were elected :—President,
Mr. B. W: Butchinson, M.Sc, AM.LEE,, F.R.G.5.,
F.G.I.; Viee.Presidents, Mr. A. Adams, F.G.5.,
Mr. A. J. Hulme, Mr. J. Stoney, B.Sc., AM.ILM.E.,
Mr. O. Grew; Mr. H Garrett, B.Sc., Mr. Sidney
D. Waltho, Major Thompson, Mr. 3. W. B. 8

Mr. McKale; Secretary, Mr. Ralph H. PI.THE:':
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Agsistant Secretary, Mr. L. Lee; Treasurer, Mr.
A. Allen ;: Committes, Messrs. Bryant, Seasions,
Whitehouss, Kay Evans, Ben.

It was also decided to apply for affiliation.
During summer months meetings will be held
maonthly.

On June 30th, Mr. L. Lee, of the Smethwick
Technica! Institute, lectured on telephony

Leicestershire Radio and Scientific Society.

The monthly meeting of the Leicestershire Radio
and Scientific Society took place on Monday,
June 19th, at headguarters.

The balance sheet of a recent dance was read and
accepted, 1t showing a substantial profit of £5 2s. 5d.

Three new members were accopted, bringing the
total to 43 members,

The lecturer for the evening was the Society's
President, Mr. Cyril T. Atkinson, and the subject,
* Bhort Wave Reception.” Mr. Atkinson first of
all pointed out the reasons for the special measures
necessary for short wave receiving the short asther
waves of below 300 metres, and then deseribed,
atep by step, the various classes of gear and methods
of conatruction.

The lecture was illustrated by a number of piecea
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of apparatus of the lecturer’s own construction, and
an extremely interesting evening was nt.

At the conclusion a very hearty vote of thanks was
accorded to the lecturer, proposed by Mr. Pallett
and secondad by Mr. Yates, being heartily acclaimed
by the whole assembly.

The mesting closed at 9.30.

Secretary, Mr. J. R. Crawley, 269, Mere Road
Leicester.

Southampton and District Wireless Society.

Hon. Secretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Southampton.

A meeting of the above Society was held on
Wedneasday, June 14th, at Kingsland Assembly
Room. A large gathering was present and an
enjoyable evening spent. Mr. Bateman demon-
strated on his * single valve set,”” on which, by the
way, he receives the Hague very loud and clear.
A special message sent out by the Hague to the
secrotary of the above Society was logged by him
and forwarded to the Secretary for confirmation
He also received by telephony the result of the
Iderby. Mr. Bateman is an ex-soldier, and having
the use of only one hand is greatly handicapped.
He has only taken up wireleas two montha, and has

LVa

oo _.t s

Portable Station of the Radio Club d Ialia on Monte Morello,

UNIVERSITY OF CALIFORMIA
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belonged to the above Society during that time.
Great credit is due to him for the rapid advancement
he has made.

All questions ssked Mr. Bateman were answered
with satisfaction. Burzzer practice brought the
evening to a close. The Club 18 now open to accept
amociate members. Full particulars will be sent
on application to the Becretary.

Wolverhampton and District Wireless Society.

A Committes meeting of the above-named Bocisty
waa held at H uarters, 26, King Street, on
June 12th, Mr. H. H. Speke in the Chair. The chief
item on the agenda for discussion, was the arrange-
ment of a mme for future meetings. Meaars.
[, Baker, aylor, and Geo. W. Fairall, members
of the Committes, who have transmitting stations,

a visit of members on June 28th, to see
them. This idea was gladly received and adopted.
A peneral meeting was held on June 13th, when Mr.
Blakemore, A.M.1.E_E., delivered the third and last
of his series of lectures, the subject being ** Elactrical
Termsa and their Meaning.” Wi practical
demonst rations in static and current eleetricity the
lecturer held the attention of his audience from
beginning to end. At the conclosion of the lecture
the hope was expressed that Mr. Blakemore would
iguin favour the Bociety at an early date. An
mvitation was then sxtended to members, to visit
the stations of Mesars. ). Baker, H. Taylor, and
Geo. W. Fairall, and namea taken of thosa membera
who were able to accept. In addition to the
viditation a general will be held at Head-

warters, 26, King Street, on June 28th, at 8 o'clock.
uzzer practice at 7 o'clock.

Hon. Secretary, Mr. Geo. W. Jones, 8, Rosebery
Street, Wolverhampton.

The Hackmey and District Radio Soclety.

The first general meeting to discuss the formation
of & Radio SBociety, was held at 111, Chatsworth
Read, Clapton, E.5, on Thursday, June 8th.

It was decided to carry out all activities under
the above title. Being the first meeting the memberas
wers more or leas strange to one another. The good
sumber of the attendance was rising.

Officers were elected as follows :—Mr. D. Street,
Chairman ; Mr. E. B. Walter, Secretary ; Mesara.
Douglass, R. Ison, A. Valin, F. Jenkins, A. V.
Morgan, T. Kiermnan, Committes,

Several resclutions were passed which the Com-
mittée considersd after the meeting, so as to bring
inte motion at the next meeting A general con-
versation took place, which ran into many intereat.
ing subjecta on Wireleas. Mr. A. Valin exhibited
smeé high frequency tranaformers.

It was decided to start & Morse class, and in-
structional help to members who are young with the
subject, at the meetings on every Thursday,at 8 p.m.

The second meeting of the above Society was held
on June 15th, at 111, Chataworth Road, Clapton,
Mr. . Street in the Chair. The minutes of the
previous meeting were read and confirmed.  Further

ments for the management of the Society
wore discuseed, and a list of rules and regulations
was compiled This was read and confirmed at
:ﬂﬂ next meeting, on June 22nd, at the above

Morse practice was carried out. The meeting
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was of an informal nature. Wirelsas instrumental
parta, chisfly condensers and coils apart were pro-
duced. The major part of the conversation was
concerning the making and sizea of efficient broad-
casting coil.

All enquiries should be addressed to the Bsecretary,
Mr. E. R. Walter, 48, Dagmar Hoad, Bouth
Hackney, who would also ba glad to receive
catalogues.

Iliord and District Radlo Soclety.

On Thursday, June 16th, our Chairman, Mr. H. H.
Lasaman, gave a lecture on A Single Valve Re-
celver."

The lecturer first dealt with the subject from the
point of view of apparatus required, the functions
of each individual part, and built up the circuit in

] form.

making of the set waa then explained, suitable
values of leak and condensers and sizes of coils for
the 440 metre wave were given. The
working of the set was detailed and many hints
and precautions given. A large number of questions
were asked, and a very lively discussion arcse on
the size of coils required, and the best form to be -
used for the 440 metre wave. The merita of every
formm of coil were discussed and sasy methoda of
making described.

The Bociety has pleasure in announcing that
Mr. Fredk. Wise, M.P., and Mr. W. W. Burnham
have very kindly consented to become Vice-
Freaidenta of the Society.

A paries of junior constructional classes is bai
run under the supervision of Mr. F. C. Grover.
This should be of particular interest to those just
starting.

Hon. Becretary, Mr. A. E. Gregory, 77, Khedive
Boad, Foreast Gate, E.7.

Tunbridge Wells and District Wireless Society.
On Wednesday, June Tth, the BSociety, which
has changed its address to 81, Calverley Hoad,
Tunbridge Woells, accepted the kind inwvitation
of Sir Hobert Gower to visit him at Sandown
Court, on the outakirts of Tunbridge Wells.

After inspecting the large new serial which had
recontly been erected, the party adjourned to the
house to listen-in to the Marconi Concert. Thia
was succesafully picked up and rendered audible
to all present by means of a Marconi M 16 receiver,
four-valve amplifier and loud & ;

Bir Robert, after a short 'interval for refresh-
menta, exhibited further apparatus supplied by
W. R. H. Tingey (unit system ), in which five valvea
were employed. followed by a Brown's relay and
loud speaker. Considerable interest was shown
by the wvisitors in the tuning arrangementa and
the remarkable powers of amplification posseased
by this set.

The Marconi receiver and amplifier previously
referred to, were then formally presented to the
Society. Mr. G. W. Howard, the Preaidant,
on behalf of the members, expressed his thanks
and great appreciation of their host's us
gift. He stated that it supplied a long-falt want,
and he was sure that it would assist the Society
in itsa endeavours to obtain new members.

Amateurs in the district who may wiah to join
the Society should apply to the Hon. Secretary,
Err.u:?. P. Burrin, 86, Stephens Road, Tunbridge

a
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The Watford Grammar Wireleas
Soclety.

A Bociety has recently been formed at the above
school, membership being open to the senior
scholars. At the inaugural meeting the following
officers were eolected :—Preaident, H. Nichol-
son, Esg., M.A. ; Vice-President, A. H. Cooper, Eaq.,
M.Be., B.A.; Hon. » Mr. J. W. Crichton.
The activitiea of the Socisty are under the direction
of the officers who are assisted by a small com.
mitbos,

A Ceneral Meeting was held on May [5th,
Mr. A. H. Cooper waa in the chair, and the general
business having been completed, he introduced
Mr. Paul D). Tyers who was to a discussion
on “ The Valve aa a Detector ﬂmpad Wawves.”
The function of a valve as a detector was illus-
trated by means of a number of experimenta,
the n us being supplied by the
school science department. A number of curves
were made during the aveming, the actual anode
currents and gng potentials being made visible
by means of large scale meters mounted on the wall.
At the close of the address Mr. Paul D. Tyers
expressed his thanks for the way in which hia re.
marks had been received and stated that he waa
indebted to the Marconi Beientific Instrument Co.
for su in B numbar of the slidea which
he Mﬁuim mw them.

The intereat in the Soociety ia increasing, and it

is h to arrange & deflnite programme ve
mﬂ?mmwhummmmz
excellent aerial and a large amount of apparatus.
Listening-in is a regular feature among the members
::;l many aré becoming expert with the Morse

8.

Hon. Secre . Mr. J. W. Crichton, Watford
Grammar Scheol.

Cercle Anversols d'Etudes de T.S.F.

This Bociety, recently formed in Antwerp,
comprisss already some sixty-five members, and
has succeeded in obtaining the Physics Lecturs
Theatre of the Lycde d’Anvers for its meetings and
lectures. A monthly bulletin is being published,
the firet copy of which was due to appear the
beginning of June. They will be pleased to insert
any important communication emanating from
sither amateurs or societios in England, and invite
correapondence on wireleas matters. Some of the
Antwerp amateurs pd i very complete ap-
paratus, the Secretarvy wishea to get into touch
with British amateurs sseasing  transmission
licences in view of proceeding to soma trans-North
Hea tests, the importance of which will no doubt
lhpptlu! to readers. The Belgiun amateurs hope
that they will be granted transinission licenoes
shortly.

At present informal meetings are held, and a
course of lectures on apparstus construction and
electricity and wireless has been atarted

Anyone interssted should write to the Secretary,
Mr. A. Wust, A.C.G..1., Engineer-in-Charge, Central
Btation of the Société d'Electricité de |'Escaut,
Merxem-Antwearp.

Cannock and District Wireless Society.

At a meoting held on June 5th it was decided to
form the above Society. Mr. G. M. Whitahouse
waa olected chairman and Mr. T. Ball, SBecretary.
A good membership is expectod, and affiliation

School
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:-u the London Wireless Bocisty has been applisd
or.
Proposed Wireleas Club at Depdord.

Mr. Henry C. Cook is desirous of forming s
Wirelesas Club under the name of ** The New Crom
and Deptiord BRadio SBociety.” He has two first.
.class sets of instruments with a loud speaker,
a 80 ft. mast and & for charging batteries,
which he will place at the disposal of the Bociety,
with & club-room and necessary fittings.

Clapham Park Wireless Club.

Mr. J.C. Elvy, AM.LEE., M.1.ES,, 3 Fontenov
Road, Bedford Hill, 8.W.12, will be m hear
from amateurs in the Clapham Park district with
& view to their co.operation with him and a number
of others in the formation of & wirsless club.

Bedford and District Radio Association.

Mr. C. W. Clarabut, of Boverley Crescent,
Bedford, is making an effort to establish a Radio
Association in his locality. He finds it diffeult
to get in touch with actual manufacturers of
radio accessories such as condenser plates, contact
studs, terminals, switch-knobs, etc. Those in.
tereated should communicate direct to Mr. Clarabut.

OUR PICTURE OF THE WEEK.

.

o

We feel that an apology is due to readers of the
Wireless World for our remissness in not previously
publishing the type of wireleas picture thst s =
Enpulu with our contemporaries. The defect 1

ereby remedied with acknow ants to the
American wireless magazine Q5T from which the
drawing is taken.
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Questions and Answers
NOTE.—TMs section of the magazine is placed ol the disposal of all readers who wish lo receive advice

amad on maliers

on one nide of the and

paper,

Revizw, 12/13, Henwristia Stresi, London, W.C.2, Queriss should be clear and concise,

numbers lo see whether the some
(3) Each communicahion send in fo be accompanied by the " Questions and Answers ™
Maﬂmnnjﬂamwwﬂahmqffmdmgm
namd and address of the querist, which ia for reference and not for publication, lo appear al
typewritien, this should be in block copitals
ond iown of the correspondend, or, if so desired, under a "' nom de plume.”
pporafus described in these anmoers are coverad by patents
before making use of them, mmmmmdmmummumum

through the post is required every question sent in must be
(7) Four quesiions iz the marimum which may be send in al

Lhewr
ienth
I-uhfuund'tnﬂ-t

readers are advieed (0 search recend

or shests, and uniess
proportson of the circuily and o

la.,, or 3a. 6d. for a marimum of four questions.
o fime.

“C.G.B."" (Wimbledon Park), wiith reference
to the Reinariz Tuner, aaks (1) Will the winding
Jor 800 metres tune doun below 400 meires. (2) The
rize of windings for a range of from 300 to 600
metres. (3) If any tappings are required in either
asral coil or grid coil If 20, how many. (4) What
other types of valves bemdes a QX be suilable.

{1) Not as shown. It is intended for the G600
metrea only. (2) and (3) A T0-turn eoil would
probably cover this range if provided with aerial
snd earth taps of approximately the same number
and proportionate size as those in the original
receiver, but it would be safer to increass the size
:ﬂlhﬁ.cuutr ;,hnﬁt 80 tu:l.n The exact numh:?

v ebarmn experiment. |
Almost any hard valve. h?

"EF:‘LKEE Lo {Bl.rl:l'llllihl.m",l asks (1) For
a deagram of o two.valve circus. (2) Could he pai
PCGG with o two-unre aerial 30 fi. high. (3) Could
At make a reaction cosl. (4) What would tha in-
ductance of o baskei coil be wound with 44 turns of

No. 30 8.C.C. wire.

(1) See diagram. (2) Doubtful, but ble.
(3) Yes, & reaction coil is made in exactly RATES
way as any other coil. (4) The dimensions given
for the coil do not appear to be self-consistent.
Asuming the number of turns is correct aa stated,
the inductance would be approximately 300 mhys.

“W.H.5."'" (Sutton-on-Sea) gives a list of
lpﬂmnxnli:l_' |j#mumﬂ;ph?,mdhwh
conneci WP o B TE piam () i U necessary
lo Aave a licence before

(1) The apparatus suggested wou.krﬁuuﬂml,
but & grid condenser snd leak would be an advan-
tage. Connect up as in diagram. (2) No, but a
licence must be obtained before the apparatus

t-ud..

HK." (Hurlingham) asks (1) How o
add an L.F. amplifier to a cirouwid skeichad. (2)
How inud‘dnnHF amplifier o the circuil withowt

1

(1) Hn[ﬂmwnym‘rhmhthﬂdllgmn
i g:dpthu circuit is of quite ordinary type.
Ttl additions required will make the cirouit
smentially that of F:g. 3, page 340, June 10th

msne, H.R. g rotained if required.
o B*D.C.” tow .—'Iim circuit is O.K.,
and should vn mosat of stations

but we dn-nht. if you will get useful results with

snformaiion pertaining to both the technical and non-lechnical rides of wireless work.
Mmﬂyuﬂiﬂ:_fﬂhﬁurﬂuh—ﬂj Each question should be numbered and written on a separate shest
addressed and Answers," Editor, TRE WirzLErs WoRLD AND RaDIO

Readers

{2} Before sending in
have not hﬂl deali

(4) The

top of every shest
. Querizs will be answered under the inilials
(8) In view of the foct that a large
mﬁ#*::um

ing patents. (8) a reply

by a postal order for the amount of

2MT. The mazimum wavelength is probably
not léss than 3,000 metrea, but we cannot give the
sctusl value as you do not state the capacity of
the A.T.C. A condenser across the telephones

‘would improve the set. There ia proba

much difference between the telephones you men-
tion, though with equal design and workmanship
-Ii:llﬂlﬂ ohm telsphonea would be better than 2,000
ohms

"RPH "' (Parkstone) gives a di and

l}]h Are IM connechions correcl. (2) Would
a reagofion circud improve the resulls.

{1} The cireuit is quite 0.K. (2) Reaction might
be used to increase the range, but great care should
be taken if this is done to prevent the set from
oacillating.

"“"BEGINNER "' (Hampstead) agsks (1) For
a mingle valve circuld wning baske! cosds. (2) What
range would i« have with an indoor aermal 80 fi
lmg of No. 28 enamelled copper wire. (3) Does
the markings on Sullivan’s 120 okms headgear
receivers mean the resistance of each ear.piece or the

two together.

(1) Sea diagram (Fig. 1). (2) It depends on ths
power and wavelength of the transmitting station,
and also how badly the receiver is shiel by the
walls of the house. It is impossible to give any
useful figurea. (3) 120 ochma is the total resistance
of the pair.

'

e 5

e [
R

E

= . -

Cobt

Fig. 1.
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i H E.C." {Emﬂuh Town) u-l-hfnr a diagram
g’ a coupled circuid, uling two R lype

F. tulm_fu by crystal rmfmhm and one
anF;ﬁﬂm and giving the respective values
of resistances of condensers required.

Bee diagram. (Fig. 2.)

“"H.B."' (Forest Gate) wishes (0 conatruct
a frame aerial for 350 meires and asks (1) Size of
frama. (2) Number of furns and mize of wunre.
(3) Is the shape sketched correct. (4) Where o
connact the hwo ends of the winding.
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and asks (1) How ke can estimade the capaciy of
the aerial to get 0-00035 mfds. (2) What should be

the ca the A.T.C. (3) For a diagram
lo supplement the Figa. 3 and 9 of this article showing
comnections.

{1) Accurate computation of the capaoit:
acrinl is & and difficult process,
find the method deecribed in Nottage's *' Caloula
tions of Inductance and Capacity.” The “11»
of 0-00035 mfd. is somewhat for & P.M.G.
asrial. Yours will probably be rather less, giving

you & somewhat smaller maximuom wavelength.
(1) About 3 ft. square. (2) Bix turns, spaced (2) See page 3560 in the article referred to. (3)
1 cm. apart of about No. 18 wire. (3) This type The amplified diagrams you ask for are given in
will be satisfactory. (4) Acrosa the terminals of figurea B8a and 8b of the article. We think theee
a emall variable condenser, which itself is connected ares about the only useful simplifications of Fig. #
acroas the grid and filament of the first valve. which it is possible to malke.
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Fig. 2.

Py i i AP il Pl L
oFf @ SEm o re,
suidable for a reaction coil of a wingle valve receiver
deseribed in February, 1021,

(1) No. 36. (2) Yes, provided about the same
number of turns are used, that is 50 and 200 for
tha two sections.

“HM.R." (Newcastle-on-Tyne) submils o
diagram of four-valve sel with jacks for miritching
in one o four valves and -.'uul.-l (1) If mufu:mry
(2} How many foils and what size with mica 0-002"
thick, and 2" x1}” for condensers of capacifies
0-0003, 0-001 and 0-004 mfds. (3) If certain data
for an dnder-valve transformer wnll be correct. (4)
For information obout eertain coils.

(1) Yes, except that jacka used for H.F. in this
way lead to a certain amount of inefficiency, and
are liable to oscillation owing to the capacity of
the jacks and the coonections. (2) For 0-0003
mfd. two foils 1 em. wide, overlap 2 ems. For
0-001 two foils, 2 cme. wide, 3 ems. overlap.
0-004 mid. five caoils, 2 cms. wide, 3 cma. overlap.
{3) Quantities suggested and size of {ormers
0.K. (4) We should advise making reaction
coil to slide within the other former if possible.
If so, probably 100 turma sufficient. If not, wind
it full. Re-wind the tuning former with about
No. 30. -

‘“* HINAIDO '* (Portamouth) oses to con-
atrisct a sef deseribed in the tarue of September, 1921,

“W.H.T." (Newcastle) sends a diagram aof
his set and asks how it could be smproved for the
reception of lelephony.

The set is of quite type and not capable
of any considerable improvement. We dislike,
however, the L.F. reaction shown, which is liable
to produce distortion and howling. The fact
that the grid leak has no effect points to the n-
sulation of the walve holder being defective to
an extent which is probably emough to weaken
your signals.

" A.CM." (Woolwich).—We regret having no
information ing the receiver you describe.

““ AC.R."" (Blackpool) asks why he peis rignals
on shori wave by putiing he hand on the top of the
tuning coil. (2) How to consiruct cotla
on a former 1} % 1} "—the number of and
number of turns for each coil. (3) A suilsble re-
action coul for wse with the above. (4) Should he
pe:EManFmehanymunmkmlw

(1) The effect is practically equivalent to the
rearrangement of set on the lines of the diagram.
which should, sand evidently does. tune the set to
& much lower wave than is obtained with
the additional earth removed. (2) 15 pegs re-
quired. Try number of turns as follows: 40.
80, 150, 250, 400, 600, 1,000 and 1,500. (3) For
the reaction use the coil pext smaller than the
one in use for tuning. (4) 2 MT very doubthul:
FL possible.
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“WIRELESS BUG ' (Brighton) askts (1)
How to renovate Perikon crystals. (2) Whether
LP now transmits telephony on 2,500 maetres,
If #0, at what times. {l]I_fuP,{lhhplomuin
#0 ohmae, con be used in conjunction with 1560 olm

receiver for a louwd speaker. (4) What
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no signals unless the hand 18 ploced on the
condenser or the telephone terminals, [}W
of another valve enable him to hear
X {E}Fnrdﬁugmmqfumrm#
using onother valve. (4) How to prevent howli
ﬂnﬁllnmgluluhpimy_

u the wavelength used by aeroplanes calling Croydon, possible to say without examination,
—dwhjlb:maf?hwmdmnﬂtmﬂﬂ Itmlﬁdpnulblybadu:hlhrukmthnmﬂ
wilh Sheir » A oconnection between it Indthﬂﬂﬂ‘rh..
(1) The only thing that we can ia to [!}Yu,,[i‘ erably as an H.F. amplifier. (3) See
take them out of the mountings (i.e.,, by careful (Fig. 4). (4) If the howls are due to your
Y
!
|
I ,;gm[ il -
| all 5
) ) ! 4
e |
: Fig. 3.

application of heat) and turmm them into new
positions and search for new sensitive regions,
or eareful chipping to expose new surfaces, after-
wards remounting them. (2) We regret we have
no knowledge of telephony transmission by this
station. (3) We are afraid this imstrument would
not be of much use for this purpose. (4) 800 to
1,v¥) metres. Careful arrangements of various
types are made to make the microphone respond
::;I;Iy to the localised sound of the operator's voice

not to the general distributed noise of the
engine of the machine. The problem is similar
to the use of a speaking-tube in a very noisy build-
ing, which 18 quite practicable.

“J.W.T."" (West Kirby) asks for a diagram
of a circuit for a certain three-valve receiver,

See diagram. (Fig. 3).

“* RECEIVER ™" (Beds.) refers to a cerfain
el and asks (1) Whether it will give good results. (2)
Why ha gets *' echoes™ in receiving  tele phony,
(3} Would HBrown's A B00D ohm tele phones  be
liable to be damaged in the 30 volt circuit of a plate.

(1) This set should be nnp.uhla of giving quite
good results. (2) This effect is generally due to
the reaction being adjusted too near the oscillation
point. T? rearranging the reaction coupling.
(3) Yes, frequently, but no definite programme
s at present arranged. (4) No.

““E.F."" (Sussex) has constructed the school
receiving st described in the October issue, and
asks (1) Why the 500 turn coil used as A.T.I. gives

nughhuurl radiating receiver you can do nothing
If owing to your own set oscillating, weaken
the reaction.

A4

%

L]

—"?

Fig. 4.

“R.EW." (Holyhead) asks with regard io
the shunt conirol method for a radiophone trans-
midler (1) Is this system of rodiophone transmission
used successfully by amafeurs. (2) In Mr. P. R.
Coursey's article on this sulyect in the April issue,

]

UNIVERSITY OF CALIFORNIA



. this i
.,i_fm,,whcraaiauﬂ.th be connacied.
h#mmhuL and .

{l]Thnuy:temuquI a good one. It has un-
doubtedly besan used in certain forms by amateurs,
but we do not know how far this particular
modification has been applied. (2) You will

s full 10 watts from 2 R valvea offioi

10 watts could be obtained by putting u
H.T. voltage, but the power woul
be increased. 150 volta will be as high as you can
usefully apply. (3) Yes, insert the key in the grid
cirouit of the control valve, adjusting the static
potential of the grid with & potentiometer until
the best resulta are obtained. (4) The wire nead
not be of very heavy for this pewer. Ubse,
say, No. 18, or bettar, 7/24 or 7/26 stranded cable.

“‘i"HT.” Cante asks (1) For criticiam
( l‘hﬂfﬂm ).

=5 B

of enclosed m of cirousd Vmprove-
ments. (2) Why do single cosle mads
by different firmes vary as io (3) Which

coil ahould be best, those covering the smaller
Mﬂmmmnﬂmm. (4) Could
he raceive PCGG, 2MT, LP, NSBS and aircraft
uupmyumwmw
(1) The circuit is 0.K., except that the reaction
ooil should be in series w'ith the primary of the
inter-valve transformer, and not in shunt acroas it.
Also, the use of loose coupled circuits would mini-
mise the danger of considerable re-radiation.
2) This may be due to the difference in the con-
ra (some have & much lower minimum capacity
than others), or more probably to differences
in the self-capacitiss of the coils. (3) The latter.
(4) You should do if the inductances of the coils
osed are suitable.
“G.A.H."" (Farnborough) asks (1) The

wﬁm R the somenity ¥ $ke fless nans spaving

was } instead nf 6/167. (3) What and
mﬁuhr@gﬁrﬂj@rn 2" former for use o

a telep A

(1) roximately 0-0002 mfd. (2) Approxi-
mately -Eﬂﬂﬂﬁ mde {3) 2 ia too hEg}l diameter
for efficiency. Make the core {' diameter, the
windings may then be 8 ozs. No. 30 8.W.G., and
3 oza. No. 44 3.W.G.

‘*8.W.B."' (Manchester) asks fnr adwrice unih
regard to cerigin troubles in hiz recevoing sel.

We are afraid them s no certain ecure for ths
induction troublesa you complain of. It might
help to abandon the use of grid condensera and

. Also put a condenser across the winding
of the intor-valve transformer in series with the
reaction. Try shielding the apparatus, particu-
larly the iron cored transformers, in an iron, or
iron-covered box. If possible get the aerial at
right sngles to the tram wires, or as far as possible
from the telephonse wireaa Do not use a too
eritical reaction.

"' H.F.L."" {Chesterfleld) asks (1) the difference
betreen high and low frequency transformers. (2)
If a etrewat aletched will receive PCGG. (3) Maxi-
mum and minitmuem wavelength of the circuit,  (4)
Windings for the coils.

(1) H.F. trunsiormers are in general air.cored
and are designed to efficiently transform radio-
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valve to plate cirouil of second

Jory B, 1812

frequency currenta belfore rectification. L.F. trans-
formers are iron-cored, and to transferm
currenta of auto-frequency. (2) No, not without

_lddit-mnll am nl.l:-lnn Moreover, & grid leek

is useless wi a grid condsnser, and L.R.
uhphanumunthaundiumhldmuitwiﬂ:m
& transformer. (3) Impossible to say as no dimen-

wions of coils are given. (4) 8" x 4" of No. 24
for the AT.I., and 4" x 3" of No. 28 for the
reaction coil will give a useful range

L. U.C." (Brighton),—{(1) This condenser is
useful for long wavelengths, but will not be necessary
under about 1,000 meires. Capacity can be abost
0-0006 mfds. Arrengements may be made to
switch the series condenser over to this position
if desired. (2) Telephones should be connectsd
across. the I.P. and O.P. terminals as shown
the disgram. (3) This tuner is unsuitable for alters-
ﬁuntur-ulnrgulmnp. Dismantle and e

thuiimurinr H}rg;m on in & new set with honey-

flowing in one

direction through s circuit. ‘gn any electrical

::::tbuuk for the distinction between this fand

' E.‘I'l".ﬂ-. '* (Hurstplerpoint) wishes to malke

o panel receiver embodying a dafector oscillator

magnifier and luning up fo

4,000 mefres, and asks (1), (2) and ﬂ'] Types of

coils to adopt. (4) Whether the results that his present

single-valve sel gives are solisfociory. He receiver
2MT comfor.ably al Southend.-on-Sea.

(1), (2) and (3) For compactness and st the sams
time keeping self-capacity to a minimum, you would
be well advised to make up coils of the styls shown
unplgﬂﬂi,-lmlﬂt- issus, These can be

mountad to take up by malking &
i” hole through H'I.I pentre n-l'en:ml.:ﬂ and assem-
bling them on an sebonite rod ixed to the under face
of pansl, and putting & thick cardboard ring,
1} in l:lu.matar. E-atwaan sach inductanes eard
(4) Yea.

“T.8.F." (Edinburgh) asks for a circuil for
o four-valve sel compriring | H.F., | rectifyning and
2 L.F. valves, with suniching nrrnn-nmen.l or tromns-

telephone .ra Lot
, and af m ST
tima mpifching off thze fi amend ﬂ-l"l"ﬂ# of ke two
- ein s i ff the fu f

For circuit sea reply given to ** DE RESKE ™'
(Ashfield).

" J.G.W." (Loughborough) wishes fo lnow
(1) Wh!puﬂlmnbhimﬂemmhdwiﬂﬁrdm
other than operating. (2) The gualificolions neces-
sary for such posts.  (3) How to oblain such qualifica-
fions. (4) Probable pay.

There are many posts, such as designer, research
engineer, maintenance or installing engioeer,
wirelesa instrument maker, saleeman, demonstrator,
ste. (2) A thorough knowiedge of all branches of
modern wireleaa telegraphy, together with such
specialised ability as the post may demand. (3)
A sound grounding in electrical, physical and geaneral
scientific work, such as can be obtained at any of
the recognised university centres, followed by
experience in the clasa of Bmpll:rj'mmt- selected.
As with all other occupations & keen interest in
this very specialised work is sssantial. (4) Venes
according to ability, but equal to that in other
branches of electrical engineering.
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“EK.C.L." (Bedford) asts (1) Ijﬂyﬂdmm# also article by H. G. Evans, M.Sc., page 133,
wiich i that on poge 120, Aprid 22nd deeue, April 20th jmsue. (4) Yes, and you would be
Bt withowt and with blocking condenser well advisad to construet them in the manner

«m ba recornmended. (2) Windings for coils to
iuu up to 4,500 medres. (3) Dimensions for

condenser with large test fube.
Illﬂﬂeruwuﬂhmmm“m
fuming condensers bul connecled in parallel to make
up the necessary toial capacily.

(1} Yea. (2) Aerial coil of looss coupler, 4"
of winding on 4" former of No. 28 D.C.C. Loading
toll 8 of winding on 4" former No. 26 D.C.C.
Secondary 4" of winding, No. 28 D.C.C. with tappings
sccording to your switchea. (3) Thie method will
not give sufficient capacity (00005 mfd.), but if
vou are particularly desirous of working somewhat
10 thess lines see page 197, May 13th issue. You
maY increass the ity h]l' completely covering
the outer face 1:1:1.\‘.]:,.;i il, and arranging inner plate
which extends round the wooden cylinder alide,
instead of revolve. (4) Little would be gained.

“H.E.P."" (Birmingham).—(1) The address
nf Messra. Robert W. Paul i 68, Addison Road,
W.I4, and their works are at New Southgate,
London, N. (2) Without . deacription of the sat
it 8 quite impossible to give you a diagram or
1) sdvise you on ita capabilities.

“T.H.'"" (Marske-by-the-Sea) submils [uwo
corenil diagrames and wishes fo know (1) If they are
correct.  (2) Which would give the better resulis.
1) Which would be the easier to comsiruct and
FauTFRA W

In your ecircuit (1) you show both potentiometar
and grid condenser, grid potential control, on the
rectiier wvalve. Both are not necessary but, of
~ourse, would not be detrimental. As you tune the
piate cireuwit with the intervalve oscillation trans-
lnrmer, in construction you might provide & varying
soupling. It is not necessary to bridge the primaries
of the second intervalve transformer and telephone
iransformner with condensers. Do not connect the
+#rial tuning condenser om the earth side of the
seral tuning inductance when in series, for 1f you
do yoo will have the whole of your receiving
apparatus insulated from earth and above earth
potential. (2) Cirouit No. 1, as rectification, muat
he after high frequency amplification.
‘3) Very little to choose between with regard to
ronstruction, but the operation of reaction coil in
the plate ecircuit of the second valve as in circuit 1
would be aasier.

""8.T."" (Manchester) asks (1) For approximale
vindings for H.F. transformers jor operating on

of 600/10,000 meires. (2) [hmensions
of formers for these tranformers and sizes of wire.
3) Imagram for two-valve circuif for tele phony, unng
‘rangformer coupling and tunable to 24,000 meires.
t4) Whether slab coils are suddable for telephony.

(1) and (2) Use former of ebonite rod 1" in
rameter, and wind with Noa. 28 to 42 8.8.C. wire,
For wavelengths up to 300 metres use 150 tums
for primary and the same number for the secondary,
woind over one another and insulated with a single
layer of empire cloth. For 600 metres use G600
tirns each. For |,200 metres use 1,500 turns sach,
vr, aa this will be rather long, 800 tums on a 2"
chonite tube may be used Beyond this wave.

h nse resistance capacity intervalve couplings,
13) For circuits see Fig. |, 236, May 20th
sane ; Fig. 2, page 213, May [3th issue, and read

shown on page 328, June 10th issue,

** GRID LEJ'LI "' (Glasgow) asks (1) How io
conver! *' office "' receivers indo L. R. head tale o8
(2) Windings for a suitable tranaformer for wse
in connéchion twuh lhese receivers, (3) Names of
Sirma supplying wireless apporalus on a deferred
yrnent em. (4) Capaocity of o given condenser.

(1) and (2) We do not understand what type of
receivers you refer to, but if you mean receivers
such as are used for land-line telephony, we do not
think that these can be mumn{tllj' rewound for
wireless use. (3) We are not aware of any firm
un ' thia class of business. (4) About
00002 mid.

" JH.A." (Bedford) unshes to make a receiver
for the reception of telephony, C. W, and spark signals
up o 3,500 meires. He aerial and a paw of
telephones and proposes adopling the circudd shown
on page 100, April 22nd serue, and does nol want io
spend more than £8. He asks for windings for
inductances and values of condensers.

The serial tuning condenser should be of the air
dielectric type, and have a maximum value of
0001 mfds. This can be purchased from any of the
dealers in surplms Government wirelesa apparatus,
to whom you should apply for prices. The asrial
inductances may consist of a total of 8 of winding
of No. 28 D.C.C. on & §' former, and the reaction
coil 4 of winding on a 3} lormer and sliding inside
the aerial inductance. Both inductances tapped
out. The serial at about 20 points and the re-
action cirouit about 7. Special coils should be
made for 400 motrea telephony of t.haut}rluuhnwn on
page 328, June |10th issue, using one in the asrial
and one in the reaction ciromt. The grid con-
densar should consist of three strips of metal
foil, }°" wide by 1} overlap, and separated with two
of mica 0-002 in thickness. The leak should have &
valve of about two megohms, and you are recom-
meénded to purchass one of reliable make. The
intervalve transformer may also be purchased
from dealers in ex-Government wireless apparatus,
or made up as described on 1532, May 25th,
1821, ssue. Condensers C2 and (3 should conmat
of 15 metal foils of above dimensions, separated
with 16 micas.

“*N.H."" (Shrewsbury) wishes to Akvow (1)
Fower raguired (o communica’es over a dustoncs
af 190 males, uning P.M.G aerial ond nl?k ved e
receivers. (2) What valves to wse in cireust
(3) Dimenmionas of A.T.1. and A.T.C. (4) Iii"hthr
he would be permilted fo communicale over this
distance,

1) With efficient apparatus 3 watt valve trans-
mitters should be suitable for ﬂ-ignlllm,g over this
distance (2) and (3) The " U " made by
the General Electric Company, wuu] bu suitable,
but write to the valve manufacturers stating your
requiremnentas. 240 volta is too low for the power
atated in (1). For circuit diagrams and windings
see pagea 127 to 144, May 28th, 1921, issue, omitting,
of course, microphons and moduolating wvalves.
(4} Depends upon circumstances, and judging from
your letter we should think improbabls but ask
the Postmaster-General, giving him your reasons

""HW.W."" (Walthamstow) —Your oirouwit
A s satisfactory, excepting that vou have omitted

E
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a condenser 0-002 mfd across the telephone re.
oeivers, and also *t is better to connect the asrial
tuning condenser on the asrial side of the inductance
than in the earth lead, so that the whole of the
apparstus is not insu'ated from earth with ita
components a'l above earth tial. Your
cireuit B is not recommended, whilst circuit C 1
quite good, but try loose coupling in the aerial
eircuit.

““W.G.M."" (Bristol).—(l) The eircuit you
submit is guite . but you omit to show & con-
denser (0-002 mid.) across the telsphone receivers.
For the construction of such a set see page 140,
April 20th isaus, and also watch the E:pﬂnmahtll
Btation Design " appearing in altarnate issues.
(2) Receiving range will depend upon efficiency
of merial and power of transmitting station, but
as an example it should be capable of receiving
the telephony tranamitted Writtle (2 HT}

to 50 miles. (3) and (4) Extra valvesa can be

ded in the many ways shown from time to time
in this journal, See page 100, April 22nd issue.

““8.A.R." (Croydon).—(1) Your sircuit Fig. 1
is gquite correct, but without f[urther practical
details we cannot suggest cause of your troubls,
a8 it must obviously lie in some constructional
error. Your Fig. 2 ia rather ltmpMFnr 'i;h;b

tion of telephony tranafer the vanable
m enaar t-uc:nhﬁd::nll eltrnm{ No eircuit termed

“ reaction ' i required with a racalver.

{2) You can easily add H.F. valve and for cirouit

sen Fig B, 217, May 13th issue, using commaon
H.T. and . batteriea for the operation of both
valvea. (3)" Note magnifying ' or " L.F wvalvea "’

magnify after rectification of oecillations. " H.F."
valves increase the amplitude of high frequency
oscillations. (4) The basket coila you propose
making are gquite unsuitable for 40) metre reception.
The asrial eoil 1™ inmide diameter = 4" outside,
wound with No. 36, would tune a P.M.G. aseria'
up to approximately 1,200 metrea, and such fine
wire ia not eecommended. Make up fat cols
gimilar to those:shown on pages 327 and 328
June 10th issue. -

“R.W.D."" (Derby).—(1) and (2) Your troubla
in the ion of to ; insamuch as’sigmals
are strong but undecipherable, is probably due to
difficulties in the manipulation of reaction.

CEW.M." (W.C.2) wishes 14 know
regard to a C.W. Mark II[ receiver. (1), Whether
it wil receive the Dhideh Coneert, (2) [f il 12 a gnud
set for telephony reception. (3) Whether :he osciile
tiong o is likely fo s up will prove o nuisouce

with

to other amateurs in the neighbourhood, and if &0

how far will its effects be fe't.
for improvement,

(1) Suitable, but the inductances may need to
be rewound to suit the dimensions of your serial.
The Dutch Concert is difficult to receive comnpared
with the Brtwsh telephony transmission, particu-
larly that occasionally transmitted by Marcons
House (2 LOY). (2) Quite good. (3) Yes, mn the
immediate vieinity, say up to half a mile,and depend-
ing upon the degree of amplification wsed by the
stations affected. It j8 a record that oscillating
receiving sots uwsing leas than 70 volta H.'T. have
interferred with other stations 15 miles away.
(4) For short wave work connect the aerial tuning
condenser in series with the nerint tuning indurtance.,

(4) For suggestions
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“T.R.5.8."" (Perth) asks (1) Will the Parir
time, English and Hagwe Concerts be heord distinaly
af FPerth uith a Swllivan two-valve amplifying re-

ceiving panel. (2) Is a dwin aerial earth were
47’ long :md 24’ apart sufficient.

(1) Paria time probably, but English and Duteh
Concerte very doubtful. (2) Yes, if the aarial
i8 wel' above the level of the roof. It is better to
separate the wires more than 2§ ]

" 8.W." (London) asks (1) If amateur receioinig
iz allowed in [llster. (2) Where to apply for the

Iiwence.

(1) and (2) Write to the Secretary, G.P.0.,
London and he will no doubt pass your letter to
the administrative authority concerned.

"*"DABBLER " {Parﬂc{] asks (1) The nam«
and addreas of a firm which makes or sells the ** John-
sen Rahbek ' lowd speaker. (2) Where o would
be poanible lo oblain an agate cylinder.

{l) To the beat of our beliaf this instrumont
hu never been made commercially, at all events

in this country. {2) Any good firm of lapidaries
m:-u]d probably undertake grinding the agate
oylinder for you or one of the firms advertiging
experimental work in the eolumns of this, or other
scientific periodicals, would probably undertake
the construction of the complete tus. A
letter on the subject ndd to author of recent
.u.rt.mlla, care of this Journal, would be forwarded

Jrry 8§,

I:nt- h-nn ou helpful information.
“EI" RES"' z'ril:lu- } asls with regard io
ac I #et (1) What distance or wavelengths he will
get.  (2) Any suggested improvements. (3) What

apparalus 11 ired for o fwo-volve sel capable
q,fpremumg Dmuir"i {Z'o{k:tr# (4) Ihagram of a
two-valve sef showing arrangement.
{1} A properly arranged set would tune to about
2000 metrea, but would not be efficient above
about B with so small & coil.  (2) The
scheme is very poor. the circuit of Fig.
page 120, April 22nd asue. (3) Apparatos re-
quired :—
H.T. Battery.
L.T Battery.
2 valves.
Valve holders.
Orid condenser and leak.
Filament resistance,
Anode resistance,
BReaction coil
Blocking condenser.
{4) Bee diagram in Fig. 2, page 213, May 13th.

""I_ SHARE MARKET REPORT
Pl.'it.é.ﬁ as we go to press on Juna 30th, are :—

Marooni Ordinary .. .. £2 6 9
o " Preference .. e 2 WG
w  Inter. Marine.. . 1 10 0
w  Canadian . . 0 9
Radio Corporation of America :—
Ordinary . . .« 1 03
Preferance ., 5 e 14 6
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A New Condenser for Wireless Receivers
THE DUBILIER TYPE 600 MICA CONDENSER

The ilfustrations show two types of this wew condenser for wireless receiving circuits. These condensers have the same perfect mica
imsulation, the same high efficiency and the same permanenos of capacity as the langer Dubilier Mica Condensers used in wireless
trapaenitters, [is:ogrion whes receiving telephony is often due to bad design of the components of the receiver—therefore
use eficient Dubilier Condensers in your receiver to obtain the best owtl of your set,

With Clips for Grid Leak. Without Clips for Grid Leak

. 2% each

iclusive %= ..
SEERSTE L | . [
TRADE TERMS ON APPLICATION.

Bath & of condenser [with or without clips for a il leak) are Bited with screw terminals a8 well a8 tags for making
ﬂHuJFu:nmcﬂm e

THE DUBILIER CONDENSER CO. (1921), LTD,,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

Telephone—Hammersmith 1084 Telegrams— Hivolloon, Phone, London. Code—Marconl Internationsl
: All American Enquiries to be addressed—
DUBILIER CONDENSER CO., Inc., 217, Centre Street, New York.
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ELF CONTAINED OR UNIT SYST

Marconiphones, Marconi Scientific Units,
Waveora _ System, Etc.

La et Rl S L R R LR TR PR Lo P By li--‘l-l:

_: At our Showrooms
i 168 Regent Street, |

W.I
: we give demonsirations i
: fo purchasers. i

Apply for Lists ;
: of
; ‘Receiving Equipment E
, and Accessories, i

(RIE L LI IR LRI TR Rl TR Rl Rl Y] l=
p—
ot

Tuners, Coils, Rectifiers, Amplifiers, Valves, Loud Speakers, Microphone
Amplifiers, HT. and L.T. Batteries, and all Wireless Accessories.

Special quotations for Technical Colleges, Schools unu Educational Institutions,

Telephones : - . o
o The Radio Waveora Co.  raram:

Western 847. 168 Regent Street, London, W.1  Fhone, London.

“Wireless for all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

Thiz material is 'l.'.-'11::r"|_‘.=r'||-u'|-, immune to :tmmpht,-ri-;; and olimatic comditions, will not
warp, has high surfice and volume restivity, high di-electric strength, low specific gravity,
LET - US QUOTE YoOUu
SEND PARTICULARS OF YOUR EXACT REDUIREMENTS T
THE MANUFACTURERS
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WEeekLY

A Four Valve Station Particularly Suitable for Short
\Vﬂyelengths

Hy PeRroy

highest efficiency of reception on all wavelengths
from the very shortest in everyday use (ahout
Isih mestres | to the great wavelengths vsed for long
Istance communication, two distimet sets of ap-
paratus should be used, one for the short waves

I'I' i= wenerally aecepted that to obtam the

W. Hamrmis,

u=e of short waves for
AIMATENE  Ccormmeneat o, aod Fmrlir'ulurl:g' thes
H.lllrFr!inll of short waves for broadeasting, has
drawn renewed attention to the suhject, and the
writer ventures fo think that a description of a
special short wave set which he has recently con-

pondents,  The wrowing

and one for the longer. The several reasons for structed may il those amateurs whose attention
thi= have frequently been discussed in this magazine so far has been concentrated on wavelengths
and have been pomted out in answers to corres-  above the 4080 mark.

Fug. 1.

The Turing Unit with three short-wave coils in place,
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As a preliminary it should be stated that the
efficient n of short waves is by no means
easy, and if efficient high frequency amplification
i8 a.]m deaired it ia hopeleas to expect a set of
the * one-control™ wvariety. The apparatus to
ba described ia therefore designed, not for the
actual beginner, but for the serious experimenter
who is prepared to take a little trouble in adjust-
ment to obtain the best results. Incidentally the
reception of long wavelengths has also been borne
in mind, as wall as the adaptability of the component
parts to general reception work, and the construe-
tion is such that it can be attempted with & minimum

of tools.
THE TUNER.

Short wave reception can be carried out with the
detector shunted across the aerial inductance,
and not placed in a secondary circuit. -In such
rases a wvariable condenser may be connected
either in series or parallel, In the first case there
is loss of efficiency, and in the second very few
turns, and therefore low potentials on the grid, are
the inevitable e uvence. For this reason,
at least, it is advisable to place the detector in
a secondary tuned circuit where a greater potential
is obtainable, and a further advantage consista
in the greater selectivity which results. A re.
action coil is also desirable if the best is to be
obtained from the valve,
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devices are given this name, but on exammation
they prove to be nothing but thres-coil holders,
without any means of changing from * stand-by "
to * tune,’” or from * series’ to * parallel™ in
the case of the serial tuning condenser, other than
by disconnecting the several leads and reconnecting
them in the desired fashion. The writer therefore
et to work to dm and make a tuner to fill his
requirementa, detailed drawings and photograph=
being given here,

Bearing in mind that variable condensers are
expensive, and that most workers use sll they
have for general experimental work, the variahle
condensers are not built into the tuner, but are
conneocted to the n terminals. This has
the further advantage that for short wave
work, small variables can be used, and for long
wave working, condensers of larger walue can
be connected up. The neral appearance of
t.l'l:n Hnis.'n?ld instrument will be seen in the firn
£ On the top of the panel, which is made of }-inch
ebonite, there are ten terminals in all. Of the back

row the two on the left are for aerial and earth

Tlgactw&ly, and the pair on the right for reaction.

rminals for connecting the detector or firm

valve are on the right (middle), the two lower

pairs being reserved for the primary and secondary
condenssrs,

L i i @
— @
| S I @
.|
Fig. 2.

Interchangable plug-in coils, of the honeycomb,
tlug-lateral and other types are wvery popular,
but until recently have not heen available in
efficient forme for short-wave working. Within
the last month or two & series of short-wave coils
have been placed on the market by one of the
tiema in the trade, consisting of single-layer in-
ductances wound on ebonite formers of about
three inchea in diameter. These are eminently
suitable for short-wave work, the self capacity
being low, and were chosen by the writer for the
set under description.

Strangely enough, there appears to be no funer
on the market designed to taLe three coils. Several

Arrangement of terminals and nwilches,

In the middle of the panel are two double
double- thmn awitchea (taken from an old M-rll:nﬂl
tuner, in this case), the upper of which
the primary condenser from series to
the lower changing the detector from across the
prim inductance to across the secopdary.
On the left of the instrument is mounted a three
coil holder purchased com from one of the
advertisers in this paper. e actual connectont
are shown photographically Bmd diagrammatically
in the illustrations.

This instrument works excellently in practice.
A further refinement might have been sdded
by making the reaction connections reversibls

HYERSITY OF CALIFOEMIA
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by a switch, but this would have added to the
romplications of the wiring, which is inadvisable
m short-wave work. Further, it is necessary
whan working on ** stand-bi ' to swing the secondary
coill well away from the primary, or some of the
energy will be absorbed in the closed circuit. In
] Army tuners arrangements wers made to dis.
connect one lead of the secondary cireuit when

R iTima X

22 @ 2 @ 2 @@

58

Fig. 3. End view showing three-coil holder,

working on the primary side, but in the set
lsseribed this was not done —onee more to avoid
romplications.  If the secondary coil s swung
tack, no trouble will be experienced, while the
winng is much simpler.

Wiring is effected with No. 18 tinned copper,
with the exception of the leads from the coil holder,
which' are XNo. 24, Connectiona are  soldered
throughout and sistoflex tubing fitted to each lead.
The box measures five inches deep by six inches
wide, this measurement being standard throughout
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the set. The tuner is eight inches long. The
other unita are longer.

In building up the set the box should be aobtained
or constructed first, the bottom being left un-
attached. Then obtain the sheet of ebonite and eut
it to the exact measurements of the top of the box,
and drill the necessary holes for switches and
terminals. When these are fitted attach the three.
coil holder to the side of the box, previously con.
necting long leads to each of its six terminals.
These leads should be threaded through six holes
in the box, the holes being made large a0 that
subsequently insulating tubing can be slipped
through in a way to be described. Quarter-inch
holes will do for this purposs. In mounting the
holder, see that none of its terminals touch the
wood of the box, or there may be leakage,

All connections, save those to the thres.coil
holder, can be made on the panel before it is fitted
to the box. When this s done attach the panel
with eight wood serews in counter-sunk holes,
as shown, and invert the whole box.

Take each of the leads from the three-coil holder,
streteh it across to its correct terminal and cut
off just enough wire to roach. Then cut a length
of insulating tubing about a gquarter of an inch less
than the length of the lead, and slip it over the wire,
forcing it through the hole in the box nght up to the
terminal of the coil holder outside, This will
offectively insulate the wire from the box. The
tip of the terminal should have been * tinned ™
previously, and if a well-heated soldering baole
15 used, each lead can be neatly joined without
difficulty to its proper terminal.

A tuner constructed in this way will be found
to be equally efficient on long and short waves,
if for the latter single-layer coils are used. Such
coils are easy to constroct, and ean be woand on
ebonmite tube of three inches or more I diameter,
subsequently being fixed to the well-known plug
mountings. As, however, a set of four such coil=
can bo bought for about 25s., they sre scarceiy
worth the trouble of making, taking into account
that the plugs must he purchased n any case
For long waves any of the well-known multi-layer

—
L i —

| = s}
L = )

il

Fig. 4.

Under side of panel to ahow wiring.,

Original from
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coils will suit, as the plog fittings are now
standardised.

For short wave working a pair of (-0005 yndid.
variable condensers will serve guite well, although
on Tt eoneert T wavelengihs g -0 mifd. is not oo
large to handle when practice has been obtained.
Those who have them ecan use vernier condensers
m addition.  The best reaction coil for the partieu-
lar wavelength will be found by trial. but usually
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bi,”" the condenser switch on parallel, connect the
aerial and earth to the secondary condenser
terminals, and leave the other connections as the,
are. 1f the aeral condenser 8 needed o seme-
and not in parallel, the condenser which is normally
the secondary should be placed in series with the
aerial wire, the switch on the tuner beng  still
left at parallel, as this is, at the moment, controlling
the secondary circnit. The fact that all leads

Fig. 5,

e number above or below that used for the
dletector circmt will e found about right. Thus
a o coil will work well with & 753" for
reaetion, or A Moo 4 short-wave coil with a
Mo, 3.

It will be noticed that the reaction coil is arranged
to act on the aerial ciecwg, 1t would be difficalt
to arrange otherwise, for it must act on the aerial
circuit when *° stand-bi 7 is gsed, and 1o act on the
“tune T adjustment wonld  need
an elaborate  change-over switch  which  wouald
again complicate the deviee, The writer alwayvs
ner= @ separate heterodyne for CW. reception,
wiv That thi= reaction on the aerml doss ot eaose
radiation in his case. 1§, however, the user wishes
the reaction to act on a loosely coupled secondary,
it s II'IIJ!:I.' neres=ary 1o place the =switeh on "~ stand-

-|l~||=|:||||:h|r:;' aiiil

A photograph of the under side of the tuner, with battom of box removed,

are brought out to terminals makes it possiblbe
to use this taner for other experimental work,
such as using the third coil for variometer workine
with one of the others.

In the next article a description will be given of
a two.-valve short-wave receiver (one H.F. and
detector),  This will be followed by a deserniption
of a two-valve note magnifier with switch to enable
one or two stages of magnification to be msed
at will, the whole set, with the tuner, forming
four-valve station of high efficiency. The taner
and the two-note magnifying unit are both suitabile
for long-wave work, anid & method will later b=
ilesieribsl for converting the short-wave umt 1o
lomg-wave working at s moment’'s notice, Questions
on this ==t will willingly be answered through the
codumns of the mAagazine.

Original from
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Time Signals

HOW
By W, 6.

(1) Historical.
8 the practical outcome of efforts made by
Alht Burenu desa Longdudes, a time-signal
service was established in 1908 Signals
were first transmitted twice dailv by the radio-
'."H't:ﬂphic station at the Eiffel Tower and were
primanly intended for navigation purposes. Shortly
wterwards, the German wireless station at Nord-
deich established a time service, using a different
rode from that used in the Eiffel Tower trans-
missions. The practical value of these two services
having been demonstrated and their usefulness to
navigation and other purposes having been proved,
i vonference was called m 1912 1o consider the
whole question upon a world basis and to devise an
Infrmltiﬂnll f'-l:ﬂ'.lﬂ fur TSI SO, .’|.1_'|:'1rr\vllillb:l_'i.1
a new system was drawn up and was first employved
on st July, 1913, by the Eiffel Tower. This
svetemn is still nsed by this station ar 0923 every

W. MrrcuELL, B.Se. F.RAS.,

CLOCKS ARE CHECKED WITH SCIENTIFIC PREECISION,

F.R.Met.5,

ilay and by nine other stations in different parts
of the world,  The original system, generally known
as the French svstem, is, howey er, still used by
FL at 1044 and 2244, At the present time there
are 43 =tations which send out T.B. regularly,
Unfortunately there hax been  but  little  co.
T E T ST VLT P TRET the varous countries in the ase
of A stamndard code, with the result that
45 statmon= vus=e no lewssm than 15 different
bt wesenn 1hein.

A st of =talions therr Iransmissions 1&
given i the table below in vonnection with whach
the following points should be noted :

Times of sending are given m GMT.,
reckoning (e, (WM corresponds to midmight,
midday, the third and foorth fgures
minites puast the hioar).

JITeTE
|'1-|||I-I

sl

[k II
L
2T |r:l. 1IN

il llr (LT R o B Fhi- li.'n-i-null-h (IR T tiinieEs Ale

||-|:||-r-|'i-|i tan bt b bl fuinimer aid winter.,

TABLE
COMPLETE LIST OF STATIONS TRANSMITTING TIME sS1GXNALS
l‘..'{.lI.IIl'II."_l'. TRt e, Call, Wave GMUT, Tanes. inles
lemrt 1y
\ostralia . . Adlelawle VIA e LR T E e (] [riternatiminial
P25 14300
i ) . Ml bevernie LW Y | T ] 55 it
S LD
- . .. Perth VIP Fel M} _'_' : g 1]
T { i
- e .« Sydney VIS LT '_'_ e (LT
Pes5 | Jimd
New Lealand Wellington ViIOW Rl M W AR Lortomnatie ; olashies begin
at AWML ]-2 -3,
south Africa Uapetown . .+ VNLU i 2t 2w Specaal Code,
Fortuguese 8. Al'rn:l Lourengo Margues .. CRZ #hi M NTAT UisiM) International,
1857 1tHM)
anada Camperilown YCS LT DS | Jim) Special vode,
L.EA, Annapoli= NES (PR LLT 0255 0300 Nmerican svstem @ daily,
AT 16551 TiM)
o = .. Euareka = NPW 2 I I 55— 20 v = -
s e .. Great Lakes NAJ 1.512 1655 1T i e i
- i .o Key West NAR (L1 25503 2] , e
i L
o = o Mew Drleans NAT KT ([ Ml LT e = :
" s .. North Head . . NPE 2, 5(W) 1955 2MM) = - pé
= - .« Pommt Argoello . NPK « b.aal2 1550 2HME i = -
Ban Ihego .. NPL b LT IG5 sk = i .
1 Uy Wi
San Francisco O NPG 2 ik, RN - g
LM e G55 (MO0 4 i
=, i oo Washington . . MNAA L RN [ k(LT =
. apik. P55 1 TiMi
Fanama Balboa NBA FrELLD 1755 1 RiMp i
. e, ARG M b
o s eo Colon NAX . 5iu 1555 | Bimi e . &
apk. LSS

* Except Sumdays and holidavs.

Original from
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Countey. Station. Call. | Wave- G.MT. Times,! Notes,

length, |

Panama Diarien NBA 10,110 17566-1800  Operated under distant
08551000 ' control from Balboas.

Hawaii Pearl Harbour NPM 2 B0 23535-24000  American system,

am

11,204

undamped

Brazil Rio de Janeire .. SOH 1.800 13551400  International,

{Ilha de Governador) 23552400 (Signals sent 30 minutes
later in case of accident
preventing transamission
st correct time.)

Argentine Buenos Ayres .+ LIA B0 U1 550200 Dota (duration } sec.)
at end of each minute
Daily, except Sundays.
and holidays.
Chili Valparai=o CCE (EL] 12551300 Dots every soc., axcept
29 and 51-58 inclusive,
daily, except Saturdays,
Sundava and holiday=.
India Bombay VWB 2,00 3T -01 00 International.
. 12571304
7 Caleutta vwcC 2000 0127-0130
¥ 1327=1330
Dutch E. Indies.. Soerabaya (Java) .. PKH Hi0 02080214  Dota at O0210-12-14.
. .« Weltevreden (near PERB I RS- O Dots at 10 1=2-3—4.
Batavia).
Borneo Kucking (Sarawak)}.. VQF L (W38 Special code.
Philippines Cuvite i .. NPO 932spk. 02550300 Dots every sec., except
. AWM arc. 1 35514040 28, 20 and 54-59 inclu-
sive of each min., daily.
China Hongkong BXY 2 WM} (] FE—020) Idota of about 0-2 ser.
12561300  duration of even s
2, 28, 50, 52, 54 secs
ormitted,
- Shanghai FFZ L] 0253-0258  Dota at 533, 57, 59 min-
ORE-085D past hour.
Indo-China Kien-An FKA HET - Special code,
Japan Funabashi JJC 4, 0000 11581204 Dashes begin at 3800
O] -2 G A,
- i Clioshi JCS TR} 11501204 = . .
Ciarmany Nauen POZ N LT 1157--1200  International,
2357-2400 _
France Eiffel Tower FL 2 U — Timea and codes given
apk. in previous article.
< Lyvons YN 15,504 (s Rythmic signals.
& . YN 15,504 OR50.-0804  Time signals.  French
ayatem.
" e Bordeanx LY 23,450 [ 950 Rythmie signals.
Indian Ovean Mauritius BZG 2,100 URGH-0D0] Dash operated from ob.
2059-2101 gt (801 and 2Z101.
Mexico Chapultepes XDA 2,004 - Special code.
Java Malabang PEX B, 50 (05T -0 D FIE -
Kusain Petrogradd TSR . LMMR= | 95 Dots at =03 -U4-05.
' & TSR 1906-1014  Rythmic signala,
2 Moscow MSK 21 35-2201) Dots at -38-50-06,
e MSK —- 2202 Rythmic signals.

LA 2

{2) The Reception of Wireless Time Signals.
The present time services are of two different

EA s i —

L Ordinary time sigonks transmitted either nuto-
matically or semi-antomatically.

il. Ryvthmic-scientific signals which are entirely

mutomat e,

Ordinary time signals such as thuse sent out by
FL (see Fig. 3, p. 420%) give GAT. with an
accuracy of. | ascond for a practised observer, but
under the most favourable conditions and by em-
ploying a self.registering syatem of reception, 8

* Wireless World and Radio Review, lat July,

1922,
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maximum accuracy of 1/100th second is attmin-
able, As previously mentioned, these signals are
mtended to enable navigators to set their chrono-
meters while at sea at least once a day to standard
G.M.T. (or prime meridian time), thus either entirely
eiminating errors of rate in the chronometers or
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longitude measured from Greenwich. In effect the
reception of accurately transmitted time signals is
squivalent to establishing a transit circle on board
ship. Consequently these signals are ni'n?ut valus
when approaching shore or in danger of ice, while
they are of sufficient accuracy for most of the

Y

Fig. 1.

9-1

A pparaius used in the comparison of American Time Signals with the beats of a local elock

‘or the purposes of the determination of longitude By this method, an accuracy of abowut 1100 sec. is obtainable.

wducing such errors to & minimum. If in addition
be local mean time of the ship is determined by
iserving the sun or one of the other celestial bodies,
wd the observations are timed by the chronometer,
he difference between the Greenwich and local
oean times will be found and this is the ship's

ordinary time.-keeping purposes of every-day life,
such as regulating town and railway clocks.

We shall now indicate a method of recording time
as accuralely as possible without the use any
self-registering system. Essentially, the problem
is to compare the beats of a local pendulum with

SECOMDS

o 5 o s 20 es 0 s 40 as 80 as

feonnpoonnngosnnfownvfovonfovwnfonrnfoswrfoosrfaonnelbasrvtfonne]
02 - 55 e o [ 1 r v v TEEE v TLELIEXER ]
oz - 58 4 £ SRR IREEETREN ] Hln-I : -Iu X ]
DE-87 'YX XY st bttt addesd Y IY ) TEXXIXIIX]
:Il-ﬂI I TN hRd TEs IR N 1 TR N XN ' TR R T RE RN
OE=-304 4 4 & 4 Tq $ 4 'Y Y IYYYTILY TEXIXIX. I YYY
03-00

Fig. 2. American Time Signal System.
8
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the transmitted T.8., both of which must be con-
veyed to the telephones for aural comparison if
anything but the coarsest approximation to the
real time is desired. In this connection it may be
pointed out that the eye is far less accurate than
the ear, and no reliance can be placed on the move-
ments of a seconds-hand between consecutive
intarvals of one second on the dial of a elock. For
conveving the local time to the telephones sither a
microphone may be suitably placed within the
clock ehamber or direct contact may be sstablished
with the pendulum at successive beats as indi-
cated in the system described (see Fig. 1, circuit
PNE,). For convenience, let us imagine that the
observer ia receiving ordinary T.8. from FL (French
tom, see Fig. 3, page 420%). In this systemn
dots at 1045, 1047, 1049 are automatically
t-rﬂ.l'.l..ll'l:l.ltt-l!:l by the closing of & pendulum circuit
of a clock in the Paris Observatory, all the other
signals being sent by hand. These dota are of
duration } second and are the only signals
which reliance is to be placed. The observer
to place the ition of the dots with respact to
the beata of his ::lwn time apparatus. The actual
raception may reprosonted mors  clearly
fﬂph.lul]}' and t.ha l}hﬂﬂrver should proceed as
WR I —

In the first place prepare a scale as shown in
Fig. 3, the equidistant divisions in the scale marked
1-30 representing the beats of the local pendulum.
Next note time of clock at beat G0 = 10h. 45m.
Mark off beata as ticked out by the pendulum on
the scale, and shown in the figure as dotted lines.
By allowing the eye to travel along the scale at a
uniform rate, place the } second T.8. dot as accu-
rately as posaible between the one second intervala
of the pendulum. A practised observer should be
able to do this to w!t'hm a } second.

Caleulation : T.8. 10h. 45m.

FPondulum = lﬂh dim. 10-5a,
Correction = T.8. — (pendulum) =(10h. 45m.)
—{10h. 45m. 10-5s.).
= — 10-5s.
. Local clock s 10-6s. fast.

The following conditions are necessary for the
highest accuracy :—

1. It is sssential that the room where observations
are made should be quiet and the observer free
from disturbance so that his whole attention can
be concentrated upon counting the beats of his
Il,',n:"ﬁl ndulum and placing the T.8.

a preliminary signals enable him to tune
i hm T.S. circuit or adjust his local pendulum
circuit until the ticks of the pendulum are just
uh%hl-l}l' louder than the T.8.
‘ontinuing in the same manner with the 1047,
1049 signals the final result should be the arithmetic
mean of the three.
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Installation al the Paris Observatory for the com-
parison of Time Signals received from Eiffel Tower,
Lyons, Bordeaur, Annapoliz, Nauen and other
stations with the pendulum of the Observatory clock.
Signals received on the frame aerial shown in the

ph are thus compared by aural methods and
y self.registering apparatus shown near the window.

ii. Bythmic signals are sent out regularly by
Paris, Lyons and Bordeaux and consist of a sernes
of 300 dots, sach formed of a single spark, the G0th,
120th, 180th and 240th dot being suppressed
order to establish the indication for counting
purposss. They are sutomatically transmitted by
a pendulum so adjusted that it beats 49 530 second
intervals. When brought together for comparison
with & loeal time apparatus using the aural met hod,
they serve the purpose of a time vernier, a

1
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Fig. 3.

# Wireleas World and Radio Reviews,

1st July, 1922,
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rading being made on beats whish are coincident
(or as nearly so as possible) in the two circuits. This
serios is heard at the Paris Observatory and com-
pared by the same coincidence method with the
tickings of the Observatory clock.

The exact tunes of the lst and 300th beats are
caloulated at the Obsarvatory to the |/10{th sscond
and are sent out in the form of a group of 8 i
by FL at 1038 and 2236. The fiet two Ggures
give the sidereal hour, the 3rd and 4th figures the
minutes, Sth and 6th seconds, and the last two
figures the hundredths of a sscond, all in sidereal
time. The accuracy of the method depends upon
the spacing and the number of the coincidences.
The Llimit of accuracy is reached where it
becomes difficult to judge the coineid With
the present system (i.e., dota 48/50 pidereal
second) an accuracy of 1/100th second is attainable,
and with self.registering apparatus 1/1,000th
second.

These signals are of great importance in the
determination of longitude. Before the intro-
duction of W/T, longitude determinations have
hesn made by observing the transit of a star across
the meridian at one observatory and automatically
transmitting thia instant by land-land to another
ubuanr.t-ur_*,r the differences in the times of transit

red. Experiments have also been
mnd.u of tm degree of accuracy ohtainable by
mrrying chronometers by aseroplane between two
different observatories whose difference in longitude
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required. Neither method approaches the
degree of accuracy obtained by the method of
vernier beata,

Fig. 2 shows the code used by American stations.
For comparing these dote with a local pendulum
beating seconds, the coincidence method is un-
satisfactory, but by employing other means a
precigion of the order of 1/]100th second is attainable
for longatude determinations. In these casea the
following apparatus may be employed. An electri-
cally driven motor is regulated so that ita apead is
conatant as far as possible. The axle of the motor
carries & dise M (see Fig. 1) of insulating material,
which completee & revolution in one second.
The edge of the metallic sector 8 ia 1/100th of the
circumference of the disc M. Brush contacts A
and B complete the local pendulum circuit PNE,
through 3, while A; B complets the T.B. circuit
R A, BE, A and A, are movable contacts.
The observer listens simultaneocusly in the telephone
oar-piece E, to the series of beats produced by the
making and breaking of the arm of the motor
and the movable contact A, as well as to the series
of beats of the pendulum. Thus by altering the
position of A,, the beats of the two series may be
exactly superimposed so that they appear as one
to the listener. Similarly, by altering the position
of Ay, the two series (local pendulum and T.8.) may
be superim . The angular soparation of A,
and A; then gives the interval separating the two
seriea of signala,

Welcome News Regarding Patents

THE ATTITUDE OF MARCONI'S WIRELESS TELEGRAFPH CO., LTD,,
TOWARDS THE ACTIVITIES OF AMATEURS

8 a result of recent actions brought by

Marconi's Wireless Telegraph Company, Ltd.,

against certain manufacturers for m.l‘.ringa
ments of patents owned by that Company, there
exigts considerable uncertainty amongst amateurs
a2 to their position in relation to the patent
situation.

This is made apparent by the numerous letters on
the mubject received by The Wireless World and
Rodio Rewview, and in the intereata of all wirelesa
amateurs we referred the guestion to the Marconi
Company in an interview.

We found the attitude of that Company towarda
amateurs to be very encouraging, and we have
beon authorised to make the following announce-
ment, which should remove completely the
uncertainty to which we have ref above,

Far from wishing to take advantage of ita patent
righte to hamper and discourage amateurs, the
Marconi Company expresses its desire to assist
rather than hinder them in following their
hobby.

The Company has no intention of taking any
action against amateurs who construct for their
own use wireless apparatus embodying any of the
patents owned by the Marconi Company, provided

that such apparatua is not offered for sale, and is
used only for amateur p In this particular
connection ' construct ' is intended to signify
the actual manufacture, wholly or in part, of a
wireless set, and not the mere connecting up of
purchased instruments.

On the other hand the Company intends to protect
it n.ght-u when unauthorised use is made of ita
patenta in the manufacture of apparatus for sale
Fuhllfl]l' or privately.

E;en t action the Company has taken hither-
confined to the protection of ita rights

m I‘Eﬂpﬂ{tt- of apparatus manufactured for sale by
firms or individuals in infringement of the Com.
pany’s patents with the object of commercial profit.

We ieel sure that this announcement, which s
endorsed by the Marconi Company, will give full
satisfaction to all amateurs, and we appreciate the
opportunity which has been afforded us to be the
means of conveying to our readers such a reassur
statement. The many amateurs and clubs who
have received demonstrations, lecturea, special
transmitting programmes and loans of apparatus
and lantern slides at the handa of the Company
know its encouragement of amateur wireless is
practical and by no means a new policy.
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The French Experimental Station 8 AB.

Most British amateurs are now fomiliar with the capabilities of the French amateur station
and ot uill therefore interest our readers to have the follotwing account, which has appeared in
. the constructor, describing the considerable experimenial work
i of the station. The constructor wishes fo point out that the station must not be taken

F‘hu:h-lqus' . Mr. Léon Deloy
in the debd::r{rr::

B AB,
* L' Onde
dhome

as anything like a model example, as it has been pul together with a minimum of time and apparaius.

which still remain to be improved and a

more carefully planned installation would
undoubtedly give better resulta. The principal
ideas which have directed the installation have
hean to obtain in the minimum of time and with the
minimum of material the best results possible.
As these are the conditions which eontrol the work
of the majority of amateurs, and considering that
signala have been heard as far as Aberdeen,
Scotland, and within & radius of about 1,700
kilometres, we have reason to believe that the follow-
ing description of the progresa of the installation
of 8 AB may be helpful to many amateurs who
contemplate the ins tion of C.W. transmitters,
and perhaps these notes may be the means of
saving them some loss of time.

The aerial which has been used in all our trans-
mission experiments is an umbrella aerial consisting
of thres bronze wirea of two millimetres diameter
and 25 metres of effective They are ex-
tended by insulated cables and suspended from
their point of connection by an ebonite insulator
attached to the Iightuing conductor of the house
where the station is situated. The mean height
of this aerial from the ground is about 20 metres.
The lead-in wire, which is taken from the top of
the aerial, is about 10 metres long to the point
where it reaches the instruments: this is also
A bronge wire two millimetres in diameter. (One
must mention here that this aerial was conatrucied
entirely for reception, and is far from ideal from
the point of view of transmission, and ils resistance
in all probability would be largely diminished by
replacing the single wires with stranded. )

As soon as the necessary authority had been
repeived for conducting experiments in transmis-

%Jﬁ

Fm"l

Connections of the firsl transmitier used,

UHDGUETHIJL? there are numerous details

v
Fig. 1,

aion, we installed a valve station on the 24th Novem-
har, 1921, The connections were those shown in
the circuit diagram given in Fig. 1. The valve was
an ordinary receiving valve type T.M. Alternating
current was used for the filament, using a small
tapped Ferrix transformer to step down the voltage.

Fig.2. Mr. Léon

Deluy photogra phed with
W. J. Crampion whilst the [atter was at Nice.

The coils used for the primary and secondary were
coils which had served in the construction of a
heterodyne. They consisted of 300 turns of
No. 24 wire for the anode and nerial coil
wound on a cardboard cylinder 15 centimetres
in diameter, and for the grid coil 250 tums wound
on & cylinder 12 centimetres in diameter The
oondenser of the grid coil was an ordinary receiving
condenser of a capacity of 0-00075 microfarsd.
The plnta mltnn‘a was supplisd by a Ferrix trans.
former giving 250 volts at the secondary. Listen-
ing-in with a separate receiver and varyving the
positions of the inductances with respect to one
another one could check the intensity of
and so obtain the best adjustments for T Pl TS T LSS O,
This station was soon improved in the fn{hm
manner. The key, instead of being placed in the
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sarth lead, was placed in the
of the h tension
mumfarmnr. In tﬁ way it
hnr:mhlﬂ to avoid the shocks
might be obtained if two
ends of the key were touched at
the same time. The second
mprovement consisted in em-
ploving two wvalves in parallel
m place of one, and the signals
of the station were at once
heard at Cros.de-Cagnes at a
distance of about 11 kilometres.
A high tension transformer was
next installed which gave 500
volta at the secondary in place
uf !.ﬁﬂ' In thess circumstances
lates of the valvea heated
-;uu: ly, but for telegraphir
tranamissions, where the signals
are never of long duration, this
did mot econstitute a serious
diffienlty. The valve filaments
were supplied with 5 volts in
order to obtam sufficient elec.
rronie emission, but it is obvious
that thiz excess wvol wils
detrimental to the life of the
filamants.

With this eireuit completed,
a 4-volt lamp with a carbon
filament was put in series with
the earth lead, in order to indicate by its brilliance
approximately the best adjustment of theapparatus
and to facilitate these adjustiments. With this
addition the station was rendered more powerful
by employing four wvalves in place of two. The
energy transferred to the aerial was then found
to have been greatly asugmented. Our signals
were heard on the 24th of December, 1021, at
Antives, a distance of about |8 kilometres. Up
to this stage the sarth connection had been simply
to the water-pipe and now, with the assistance
aiven by the lamp in the sarth lead, we were able
‘o ascertain that by connecting the earth lead in
turn to water, gas and central heating connections,
and to the lightning conductor, we increased the
energy transferred to the aerial. Our first trans.
mission had been made on & wavelength of 1,580
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Fig 3.

The Experimental Set of 8 AB.

metres.  Towards the end of December we came
down to 960, then 725, and finally 5256, employing
other eoils in the oscillating eciremit. For 5256
metres the same coils were employed which had
been used for a long while in the receiving apparatus.
The plate and aerial coil consisted of 120 turns
of bell wire coiled on a cardboard evhnder 75
millimetres in diameter and the grid coil 100 turms
of No. 24 wire coiled on a cardboard cvlinder
55 millupetres in diameter,

At this stage the four receiving valves were re.
placed by two 50.watt transmitting valves, the
connections being modified in the following manner.
The transformer of 5M wvolts was replaced by
a transformer of 1,000 to 2,000 volts. A fixed
condenser was E‘lu in the plate ecircuit to allow
the passage of H.F. currents, whilst a choke coil

O
l!“" o

10 W

[

Fig. 4.

The final eirewd weed,

- I
riginal tTrom
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ingarted between the secondary of the high tension
tranaformer and the plates prevented the transfer
of high frequency currents into the secondary.
A grid condenser shunted by a resistance was also
inserted as shown in Fig. 4.

By earthing a receiving aerial which hitherto
we had left insulated during transmission, a con-
siderable increase in aerial current was obtained.

The acrial coil and the grid coil were later
replaced by an oscillation transformer construeted
in the following manner. The exterior coil was
formed of a copper tubs 7 millimetres in diameter,
wound in a spiral of 20 centimetrea diameter,
and consisting of about 30 turns spaced 7 milli-
mu'r.mw:c]nﬁ. With this coil two metallic clips
ware which permitted connection to be made
to the aerial and plate wherever desired. The

—

Fig. 5.

grid coil was constructed of bronze wire three milli-
metres in diameter, and consisted of 25 toarns
on a diameter of 17 centimetres, & metallic elip
allowing the regquired number of turns to be in-
eluded in the circuit. An serial ammeter was in-
cluded and thereafter all adjustments were made
following ita indications and with the successive
improvements which we have just described, the
nerial current gradually rose from tenths of an
ampere to three amperes.

On the 23rd of March, 1922, when the aerial
current registeraed 2} amperes, our signals wers
heard at Honifacio about 30 Kilometres distant,

The replacement of all the earth leads which
wont from the apparatus to water, gos and other
connections, by strip, and the elimination of all
unnecessary jointa i the high frequency eirenit.
enabled an inerease of aeral ampereage from 3 to 4
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amperes to be obtained. At the same time the
wavelength was reduced to 360 metres in order
to wet away from interference caused by numerous
stations working on 600 metres spark.

On the 1st of April, with 4 amperes in the aerial,
our signala were received at Amiens, about B0
kilometres distant. At this time the two 50.watt
vialves were replaced by one 250-watt valve, the
aorial current remaining at 4 amperea, but the valve
wis much less foreed. At this stape we undertook
testa with the experimental station of Mr. Burnham,
2FQ, at London. Mr. Burmham was putting
2} amperes into his aerial, and we had every
hopes of receiving him. Actually, after some
days unsuccessful efforts, his signals were received
very strongly by us on the 5th of April, at 2046
hours G.M.T. As to our own signals they had been

-, -
i
il

View from the site of French 8 AB.

received since the 4th of April by another London
wmmateur, at a distancs of abowt 1,100 kilometres.
On the Tth of April, 2 FQ heard us and we were
able to communicate very easily backwards and
forwards several times in the evening as well
as on subsequent evenings.

We have since learnt that we were received
on the Sth of April by an amateur in Aberdeen.
Scotland, at a distance of 1,700 kilometres. We
have communicated with 2 OM, another amateur
station in London, and on the 16th of April received
excellent signals from 2 CV.

The arrangement of the cireuit which we are
at present using is shown in Fig. 4 with the only
difference that we now use two 250.watt valves
in parallel and the antenna current is normally
from 4 to § amperes.

For the information of amateurs who may care
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to construct a mmilar station, the following dimen-
mons of the principal piecea of lppl.rlt.m which
we have not already described above are given :—
The plate condenser is compoased ﬂidﬂphutagl"l
plates |4 - 24 rentimetres to separate the nll.m

The grid condenser is composed of 10 glasa
plates of 5 = |B centimetres separating sheets
of tinfoil. The grid resistance i8 of a special
type not yvet patented. The choke ceil is composed
of 250 turns of No. 24 wire on a cardboard eylinder
12 centimetres in diameter.

In concluding the descnption of this station
which has effected the frst communication by
wirelean between English and Fremch amateurs,

- — -
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we wish to express our thanks on the one hand
to the French Administration of Posta, Talogrtpl:m
and Talephones for having rendersd it pn-:hh
for amateurs to conduct such interesting experi

menta through having given authority for l.m.l.t.aur
transmissions, and on the other hand to French
and English amateurs who have bean good enough
to notify us of the reception of our signals.

We expresas our most sincers wishes that the
sovere restrictions which at present ham the
work of our friends acrosa the Channel will scon
disappear, and that the future will realise numerous

regular communications between French
and English amateurs. BAB.

Some Notes on the Construction of Small Shunt
Switchboards

By Mamcus J. MarTiN.

little known or usaed by the amateur, alth
it ia employed largely by electricians for
purposes where & number of warious pieces of
apparatus are used, each working at a different
voltage and taking different amounta of current.
Tu the wireless amateur engaged in experimental
or other work where the need ia constantly arising,
for some p or other, for varying amounts of
current at different vultagﬁ thﬂ ahunt switchboard
should prove a useful piece paratus, as with
it any voltage from zero to lhn [ufl upply mnura-.
by ns many intermediale stepa sa requi
l'ﬂdll}" ohtained.
Thu t]."|l:: of switchboard should appeal to a
r of readers, as it can be constructed
I:rg any wnrkar of average ability, is simple in design,
mexpensive, and when once set up and connected
to the mains is always available for tapping off the

m(lnmmd' vol

this article it is not to fully deseribe
the construction of such a board, but to only give
sufficient data and information to enable anyone,
who 50 demires, to design and build a board to his
own individual requirements. As the output
required by different workers will necessarily
vary between wide Hmita, it is not poasible to
give dimension details, but the worker will
not find any great difficulty in proportioning the
various parta to suit his own particular case,

THE shunt switchboard is a piece of apparatus

Fig. 1.,

Showing Principle of a Shunt.

To thoss who have no knowledge of the working
of these boards, the principle of a shunt may be
sasily understood from & stody of Fig. 1. Let

X, Y, represent a fixed resistance connected between
the supply terminals, and through which a current
in flowing. If, now, another circuit is connected
to two points along this resistance, a current will
:!mr:ﬂ.nw in t.l::;;nsmuudmmmt-, mg.l'ttl.:i:u-h
VAry acco to the position pping
pointsa A, B. Let us suppose that the distance
apart of the two pointa A, B, is one-fifth ol the
length of the resistance X, Y, then the voltage in
the circuit A, V, B, assuming the supply pressure
to ba 250 volts, will be 250 = &6 = volte. If
AB={X,Y, then the wvoltage in A,V,B,
will bs 250 — 2 = 125 volts, and if 5 X, Y,
the voltage will ba 10, mdmun.thawltag&m
the second circuit varying in direct proportion to
the ratio of the len AB, XY. It is, therefors,
obvious that if we provide X, Y, with a number
of tapping points to which we can attach the
circuit A, V, B, we can obtain any voltage we
require from zero to the full supply pressure, and
any current up to the maximum which can be
carried by the resistance X, Y.
The general arrangement of a shunt switchboard
i given in the diagram Fig. 2. The terminals
E, F, are the main supply terminals, and connected

E F

—H —

AN A

/

X W

o e

| A=, Fomm

@ 24

e
cE DO

Fig. 2. General arrangement of a Shund Sunichboard
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Tlppmgnmtl.k these is the resistance X, Y

an at various this re-
Mmmmwmﬂm% radial
switeh 8, the switeh arm connected to the
positive board terminal C, thnl.mpam
meter A. The negative board terminal D, and

the off stud of the switch 8, are both connected to
thunﬂgltiﬂmduftharﬁmx,f.ulhuwm
The voltmeter V, is connected directly across the
two board terminals C, D, the instruments in-
ﬂ:lt-ing the pressure and current actually being

To more fully understand the calculations neces.
sary for working out the values of a board, we will

Fig. 3. A simple arrangement of a Frame.
suppose that a board is required capable of supplying
i!l:I' umpermh;t ll::l] ;ﬁta.'tha vhzlugt im InCreAss
O EEra multi of 6, t B Fmpg
being 230 vulm. The resistance of t!;:g}crml

will be 230 =~ 10 = 23 ohms, and by m{awmg tu n
resistance wire table we shall find that to carry
10 ampores safely 13 S.W.G. Eureks wire will he
necessary, this wire carrying 11-25 amperes with a
temperature rise of 200° F. Eureka wire 13 8. W. (.
has a resistance of about 1-3 ohms per pound,
#o  that the total amount required will he
23 = 13 = 175 lba. {u rox.). The length of
1 Ib. of wire is roughly 43 it., so that this length
multiplied by 17-5 malr.eu a total of 750 ft. for the
rumpi’la resistance,

S

1117

'EEE

Fig 4.

e
Arrangement of the Coils,

From what has already been explained, it will
be understood that in order to obtain a pressure of
& volts we must take our tapping from two points,
which measure 230 - 5 = 1/46th of the total

length of the resistance, and this will be
760 —- 46 = 16} ft. Therefore, to obtain the 100
volts required, 20 tapping points, 18 ft. 4 ins.

apart will be necessary.  In practice the resistance
X, Y, would be made up of a number of coils of
lquil length, suspended in & frame, and so con-
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nected as to form & continoous length from which
Inuldhutu.kmntth-mrmt inta to
“Fm In the example jmmthe
ruﬁmnnl&wunldhnqmnpmdﬂiﬂmlhmh
32 ft. 8 ina. long, Ihn!ﬂuilpmguhﬂmgukanl'mm
the first 10 coils, as shown in Fig. 2
A few nmmmgthnmiuﬂmnﬂmhm
ninbuu'smw?]lmwhummidmud. The size of the
board will, of course, be determined by the length
and number of the resistance coils, but these
having been decided on, the dimensions of the frame
can be easily obtained. A simple type of frame is
shown in the diagram Fig. 3. It consists of two
iron brackets A, ﬁifur]jratiﬂ'mtinn.,lmttﬁtht
shape nhu-n.mdhddm ition by the four iron
bars B. The resistance coils are suspended between
the two slate bars C,C, a method of
fixing and arranging the coils being shown in

Figs. 4 and 5. The distance apart of the bars C,\(,
Fig 5. Connections af Coils,

should be such that the coils, when stretehed
between, form a fairly open spiral. i tappings
are required at other points on the coils t

the various junctions, a good method is to divide
the coil and bolt together, the connections being
taken from these joints. A divided coil s shown
in Fig. &

The front panel P, should be of slate, and is
fitted with a suitably calibrated wvoltmeter and
amperemater, radial switch and two pairs of
terminals. The general arrangement of the panel
s given in Fig. 3. The connections from the
resistance to the radial switch, ete.,, must be heavy
snough to carry the maximum current safely, and
care taken that all coils and connections are
perfectly free and tight.

A Divided Coal,

Fig. 6.

It 18 essential to insert A& main switch o the
supply cireuit to completely isolate the board when
not in use as, all the time the circuit is closed the
total amount of eurrent for which the reuﬂ.nﬂlu
designed is being consumed, however much
little you are actually taking from it.
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Amplification of Telephony
DEMONSTRATION AT A LONDON CINEMA

very interesting demonstration was given
by Mr. Baml Davia (2 BE) m the hall of
the Pavilion Cinema, Marble Arch, W.,
on Friday, July Tth, using an arrangement which
he has devised for rendering low power telephony
transmission audible to a large number of persons.

The demonstration was preceded by a series
of very attractive films, shown by means of moving
disgrams. The production of oscillations by valve
siregits, their modulation, and the reception of the
modulated waves were represented in such a wav
that anyore could immediately grasp the general
principles oof wireless telephony.

By arrangement with Lieut. H. 8. Walker {2 ON),
muse was transmitted from his station, which
meluded two BONZH h:l. Mr. i=||“}q| Evane, the well
known tenor. The I'H'l"]:ltiul'l im the Cinema was
remarkably good, and Mr. Davis is to be compli
mented in developing an arrangement capable
of giving such great ampliication, the music
being sasily heard by all those present, who were
FIZIIs-!l?.' ponted at the far end of the hall The
modulation was JJHI"TH'LI]H.J']:'.' o, and the oom
tnation of voice and piano, especially the maintain

ing of their relative strengths, being exceptionally
well earried out. It was unfortunate that a little
Jamming ooccurred near the end of the transmission,
due, no doubt, to the use of reradiating recsivers
by other experimenters who were tuned in to the
f r s LSS OT.,

Below 18 a description of the apparatus at Mr.
Davis's station.

For the sake of compactness, safety, eto., it
15 contained In oa I_'rr|.]-1u]:| desk. This was gutted
out, and standard receiving and transmitting
sota  installed inside, incloding H.T. and LT
batteries. The whole can be locked up, to protect
it from any curious folk that may use the room.

The aerial is a perpendicular twin wire about
60 ft. long with a very short lead-in. It is sus-
pended from a steel cable stretched between tall
buildings on either side of the theatre,

The receiver consists of one H.F. amplifier.
detector and three 1.F. valvea for ||'J.|1H]|ili|'.ﬂ'||l:”.
A ny of these may be switched in separately.
Tuning 18 done by Burmndept coils and condensers.
Either single cireuit or secondary and aerial circuits
iy be waed, controlled ]l} Hll;tq hea. A Brown's

1 2 BEZ. Mr. Banl Davis's Station of the Pavilion Cinema, Marble Arch.
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The Transmitting and Receiving Equipment of 20M, at Brentford.

loud speaker is installed, but reception is usually
done on the " Magnavox,” the American loud
speaker, to be seen on top of the desk in the
photograph.

For transmitting the well-known choke econtrol
method is used, and someétimes the patent circuit
of Lieut. Walker (20M).. For high tension &
Mackie penerator is employed, direct coupled to a
high-s { h.p. D.C. motor (seen above the desk
on wall brackets). This supply is effectively

smoothed by a 2 mierofarad waxed paper condense
which is taken from an old 12.in. spark o
A ocertain clarity of modulation in speech &n
music is obtained owing to the special min
phones used. Mr. Davis usually transmits mod
week-day evenings after 8.30 p.m.

A photograph of the transmitting equipment |
shown above, and it i8 hoped in the near funx
to give more information concerning W
station.

LIST OF EXPERIMENTAL STATIONS.

There has been a ready response to our request for additions and corrections
to the List of Transmitting Stations published in our issue of July 1st.
Will those who have not yet forwarded particulars kindly do so.

Original from
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Receiving Circuits
By Cmsrixy C. REpsmaw, Assoc.l.R.E.

INCE recently reading a paper entitled

* Receiving Circuits ™ before the King's

College Wireless Society, and ita subsequent
fﬁh].ica‘liun in the pages of the Wireless World,®

have had quite a number of enquiriea for further
information on various points in connection with
the cirenita | deseribed. Henee | am of the opinion
that the following few notes will be of assistance
o amateurs gunuﬂlt especially aa the majority
of the information to be given has not yvet appeared
in print.

0 begin with, in Fig. 1, the function of the 10,000
nhms resistance, which is the resistance not lettered
m Fig. 1 (Fig. 13 in my previous article), & non-
mductive one, of the type usually employed for
anode resistances in the resistance-capacity coupled
“ircuits, seems to be obacure, It is inserted to aid
reaction on short wavelengths., Ita insertion causes
sreater potential variation at the anode of the
scond wvalve, the point from which reaction is
obtained, in the same manner as the resistance in
the anode cirenit of the first valve causes large
potential variations at point A for impression on
to the grid of the second valve mia the intervalve
capacity C. The exact wvalue of this resistance

will be decided by the type of valve employed as
No. 2, HT. volts, impedance of primary and
sscondary of note magnifier transformer, eto.

The next thing I wish to point out ia that the
two curves /Fig. 3 in my previous article) have
twen accidentally interchanged, i.e., that labelled
* auto-transformer ' should be * coupled,” and
TilE A,

I will now deal with another circuit—quite a
standard circuit, certainly, but one which can be
made to give very excellent results on all waves
and for all It is outlined in Fig. 3. The
curcnit is well known, so I will leave out the general
principles underlying its action and confine myseli
tathnlupﬂﬂwlmwh.ichnmmmllfnuglmtadhy
the m.‘ur‘ﬁ: writer. In particular, I wish to deal
with ooil This is an auto-transformer, and is
shunted (optionally) by condenser 8. The
of this coil plays an important part in the satis-
factory working of the set as a whole. It should
b made as small as possible and placed so that
vt has littls capacity to other parts of the set,

* Vol. IX, page 724.

ospecially to wires and apparatus conveying or
dealing with audio-frequency impulses. 1 have
made up coils for this wound “‘mm air."
This needs explanation. o usual method of
winding these coils is either (i) ordinary single.
layer solenoid ; (ii) pile wound, basket wound o

&

5

Fig. 2.—H.F. Awlo-transformers. Left : 2,000 furns
28 S.W.G. enamelled copper. Right : 2,000 furns
26 S.W.G. enamelled copver. Iniernal dia-
meter 2}°,

honeyeomb wound on an insulating former of
wood, ebonite or other material ; (iii} pile wound,
basket wound or hopeycomb wound, but without
former. [ favour the latter—the pile wound coils
in air—as I have found them better than all thoss
classed in group (ii). Group (i) coil is suitable only
for short wavea, while group (iii) coils are usually
difficult or tedious to manufacture, with that one
exception.

My method of winding these coils is as follows.
Procure a former of any material, circular cross
section, diameter about 2° or 2§°. The wire is
pile wound on to the required number of turns,

Y oo
ira

g |
L.__|I..-.¥ s -..IF.__n

Fig. 2.

the whole aslipped off the former and taped up
with ordinary white tape in & manner similar to
that employed for armature winding, shellaced
and baked. The cross section of the resulting coil
should be somewhat as shown in aketch (Fig. 4).

ELECTRICAL PARTICULARS,

Ga of wire anything between 26 5. W.G. and
36 B.W.G. No. 28 B.W.G. is a very convenient size.

UNIVERSITY OF CALIFORNIA
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tions outaide coil. Increasing gauge
from 28 8.W.G. to 26 B.W.G. gives unnoticeable

increase of strength of =i ; decreasing
from 28 B.W.G. to 36 5.W.G. weakens lﬁ:

L

T
. 1.‘"1.-'{*-!‘1'?‘

T A
a't"l*tﬁ"‘-t"-‘-t"i"t'l'r‘f:{i}
o I I
e

CALIBRATING,

Having made up the coil it must be calibrated.
This is quite ulz to do in the following manner.
We will start with assuming that the set as a whole
is not calibrated for wavel . This must be
done first. Curves are given ing the form the
calibration will take, and are obtained as follows.
Insert an 85,000 ochme (approximately) resistance in

of L. Bet condenser C at zero value and
inductance M at shortest wave, i.e., stud 1. Listen-in
for C.W. and adjust C till generated oscillations
are equal in frequency to the wave being received,
when no sound will be heard in telephones. Note
position of pointer of C, and determine origin of
and consequently wavelength of the signal by

0 B0 40 S0 B0 10020 |40 180 180
CONDENSER DEGREES

Fig. 5.

poinl.
curve for each stud as shown in Fig. 5.
be an "o

w’“m""‘:ﬁ -

" a between consecutive studs,

overlap d not exceed, say, 30 degrees
condenser. If it does, your '

thuaa.nrdty in very small. However, the set

circuit to any wave and couple up with condenser

till oscillations commence.
till they just cease. Re-tune serial till

start and cut out more of K till they stop.

22000

~ B
16000t '
14000/ /

/

12000f pf

re-tune and m'u;h
process A |:|n:|:|:|l-
value of K is obtained
tions on &

or this wave

e T ¥
Original fromg$
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(ne of thess calibration cnrves is given herewith,
where the diameter of former used waa 2}" and
23 S.W.G. enamelled wire. One can now wind a
roil for any desired wav hf'rafmu to the
rurve, which is a point of great im to the
serigus-minded amateur. A table is appended,
BIvi farther details of thess transformeras, which
mAY of assistance .—
HIGH-FEEQUENCY AUTO-TRANBFORMERS,
No. 268 8.W.G. Enamalled Copper.

|

Average | Weight

Depth thiclknessa: Wave. COm-

Turns. | over-all . over-all | length plete

| (inchea) | (inchea) | (metres) .{mmm”

85 031 031 | 580 | 1
150 0-5 0-31 1,100 1-76 |
400 088 025 2,000 45
500 1-0 0-26 3,600 | 5
800 1-13 038 | 5800 875
1,000 1-38 05 7,200 | 11-25
2,000 275 05 | 14,600 | 22:5 |
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Thess transformers may also be wound in
sections if desired, though this is not such an
economical proposition as that already described.
For instance, a certain coil was wound in two
mtmnl, up separately and taped td:lguth-'
COnCen ¥ in two ways: [i) both win in
the same direction (compounded), and (ii)
in ol:;mm'h directions (differential). Bnth ila

same size. The effect of the arrangement (i)
was to increase the wavelength by about 10 per
cent. of that of the two coils taken separately, and
of arrangement (ii) to decreass it by the same
smount. The only sdvantage gained is in sase of
winding.

It will be noticed that coils calibrated on one
valve panal will not necessarily give the same
wavelength resulta on another. The capacity of
the valve panel due to ita mechanical construction
and the ition of its component parts is the
deciding factor. The calibration curve given refers
to & 3-valve panel having a standard R.A.F. 0-0004
mfd. intervalve capacity between 1™ and 2"
valvea, the valve-holders b 34" apart (centre
to centre) and leads being perfectly straight short
wires.

Valves, and the Juice to give Them
By G. P. Kenpary, B.Be.

requires to know is what voltage to apply
to filament and plate. The experienced
valve fancier, of course, obtains this information
for himaelf by experiment ; but the novice is in a
{ifferent position, and nfta.n has disheartening
*iperiences trying to run a six-volt valve from a
our-volt accumulator, or striving to pacifly & low-
slate woltage valve which will do nnthulg but
ww| (he having given it the provocation of a
N-volt H.T. bat 3
To mssist such iNNers BOme ‘ﬁ;ﬁod wurking
‘wlnee for the commoner typea of valves are given
wlow. They may require a little modification to
uit particular circuits and individual wvalves, but
nay be taken as satisfactorl starting-points to be
mproved upon whan upananm hu huu gained :(—

THE first thing that the purchaser of a valve

Plﬂ-tﬁ- ‘-'ulta.
Valv Filament -~ | T

b Volta. R. H.F. LF. H.F.

(a) ()

Fremch R 4 40 & T0 80

ESZ ] 30 35 40 30

ES4 . 4 50 80 70 20

IRA - 4 30 a0 B0 50

V24 - L] -— 3 40 al
Marconi- !

Ja R & 80 T0 80 10

.ju-unt-en 'lrulugu whu-n the valve is t.u- re-nt:l'u.
.F.{a) denotes voltage when the wvalve is to
.mplilfy' at high frequency with transformer

L.F. denotes voltage when wvalve is to amplify at
low frequency.

H.F.(b) denotes voltage when valve is to amplify
at high frequency with resistance-capacity
coupling.

A Method of Increasing the Life

of a Valve

The circuit diagrams (Figs. 1 and 2) relate to the
article which appeared on page 448 of our last
ingue, and it is regretted that they were omitted,
owing to a delay in their preparation.

%_@

Fig. 1.

m |

o] -

i‘ﬁ_ﬂ#ﬁ'“"
*

= ELMSTANCE

FILAME N
BATTERY

Fig. 2.
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Notes

Transmitters : Official Figures.

In the House of Commons it was stated by the
Amsistant Poatmaater-General that up to June 3rd
approximataly 11,000 receiving and 450 trans-
mitting licences had been granted. He hoped
to make s statement shortly on the question of
a complete scheme for broadcasting, but as yet
the matter was still under discussion.

Alr Ministry Demonstration at Agricultural
Show.

At the Royal Agricultural S8how held at Cam-
bridge, which is of world importance, the Air Minis-
try, in conjunction with the Cambridge Bchool of
Agriculture, demonstrated the distribution of
meteorological reports. The importance of keepi
farmers and others informed of the anticipa
woather was emphasised. Reports were received
on the ground t.larm times & day, and the data
exhibitad on & large chart. Deductions were mada
by an expert forecaster for the benefit of those
attending the show,

Wireless in Education.

That education in future must include early
training in wireleas is evidentl Iucnﬁum:] by
education authoritiea. Wa learn that the Loweatoft
Education Committes have granted permission to
the headmaster of the Central 8chool in that town
to ersot an  serial. Furthermore, the school
managers have recommended that the apparatus
be purchased out of the amount of m allowed
by the committee for scientific teaching. The boys
at the school under the science master, Mr. C. C.
Culf, have made a complete set.

Many schools have given rec ition to the place
which wireless study should take in the everyday
life of the pupils, but when the governing bodies
in the sducational world make a move toward
including this phase of science in the school curri-
culum there is hope that the time ia not far distant
when the universal understanding of the funda-
mental principlesa will be prevalent. What is
now & popular hobby will then be looked upon as
child's-play, and the student will ssek experiment
not in fislds now only traversed by a few highly
qualified scientists, but in a general realm of science
from which still higher platitudes will be sought.

P.M.G.'s Power to Prescribe Licence Fees.

Sir Douglas Newton in the House of Commons,
referring to the Wireleas Telegraph and Bignalling
Bill, said the Postmaster-General indicated that
the Bill is generally one to make permanent the
powers he has hitherto possessed. " In one or
two important detaila the Bill breaks new ground,”
he said. * One is that power is taken by the Poat.
master-General to preseribe, subject to the con-
sont of the Treasury, the fees to be paid in respect
of the grant or renewal of any licence or certificate.
That, presumably, governs the licences now required,
for which & fee of l0s. is chargeable, in respect
of sll the wireless receiving sets. Would it not
be possible to add to the clause a provision that
any regulationa which increass the fecs chargeable
are to be laid on the table of the Housa ' It is
most important that the receiving stations should

not be hampered in any way."
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Sainte Assise (UFT).

A correspondent notifies us that Sainte Assise,
with call UFT, had commenced transatlants
worki on & wavelength of approximately
1,600 metres. H.F. altarnators are used; the

signals are very strong.
Wireless to Entertain St. Dunstan's.

On Friday and Saturday, July Tth and Sth,
some excellent telephony was transmitted by the
Marconi Company to 8t. Dunstan’s, Regent's Park.
A large number of prominent artista gave their
servicea, with the result that a splendid entertan.
ment was provided for those assembled at B
Dunstan's, a8 well as all those who listenad-in to
the tranamission.

Bedford Physical and Radio Society.

Mr. C. W. Clarabut, Hon. SBecretary of the above
Bociety, informs us that during the last two months
mmdﬁnhln success has attended their efforta
They now have over B members, and Mr. Rupert
8. Allen s the President.

Correspondence

To the Editor of Tue WmeELEss WonrtD
AND Rapio Review.

Bix,—I read with considerahle interest the article
in the June 17th issue entitled ‘" Some Effects of
Eagacit.y on Mutual Induction," J. H. Reeves,
M.B.E., as for the past six weels I have been uaing
a somewhat similar circuit for short wavea.

Rough mﬁff is done quickly with the reaction
condenser, tuning with magnetic reaction,
then finally the set is stopped from oscillating by
reducing the filament current of the detector valve.

The performance of the set is very good—very
easy to operate, very stable, and very sasy to bring
to position of just not oscillating and thersiore

tost ification of # and music withouot
istortion. 2 FQ and 2 ON are very lond and olear
using two valves—I1 rect., 1 L.F.—and can easily

be heard 25 ft. from ‘phones. (Btation, Wimbledon
N
]
il
< L=

Park ; aorial, temporary, 40 ft. double wire,
40 ft. high lead-in end, 20 ft. high free snd, badly
screansd by house. )
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The method of tuning by alteration of filament
current 18, in my experience, badly neglected by
amatenrs,

The two inductance coils are two Mark II1
short wave coils, not rewound. The capacity
reaction is a small Mark ITI condenser of O-0NN55
mfd. capacity {max.).

It is possible to receive Croydon and the Hague
on this short wave et by increasing the capacity
:I'tlrttlll ion, the Hague being reasonably loud on one
valve,

By using the Mark I1I condenser (0-00055 mids.)
as capacity reaction instead of for tuning the re-
action coil, much better results arc obtained and
the set is more stahble.

The following might be of interest :—

No A.T.C. is usad.

Warelength, Iim|miunlm:mjlmi Metres,
Capacily = D10, 18 | 44 [146 | 160 D:.quunnl'nnn-
I | ETVBET of
| [ | 0 L0055 mid,

The above with magnetic reaction at right angles
to A.T.IL.
A, CASTELLAIN,
Treasurer and Ass. Hon. Secretary,
City and Guilds Wirelesa Society.

To the Editor Tee WireLrss WorLD
AND 10 REviEw,
Sm,—The question of the use of fine wire coils
in reacting valve circuita has been dealt with in

a recent paper by Mr. J. H. Reeves, hut their use
m e tion is of course guite different.
Coils wound with No. 22 to No. 26 S.W.G. are

umally recommended for use in the aerial circuit
when using a crystal detector, to eliminate undue

I have been experimenting in this connection
recently, and find no appreciable difference in
range or strength of signals when using No. 36
wire instead of No. 24 in a direct coupled tuner. [
have now wound a basket coil for 600 metres
with No. 47 8.8.C., and while signal strength has
decreased alightly, my receiving is atill quite
good. With a 70 ft. twin wire aerial of an average
height of 30 ft. in open country, using this coil and
a muncite-copper pyrites detector, it is poasible at
night to read most 600 metre stations as far south
# Las Palmas (EAL), also several of the Mediter-
ranean stations, signals being of a very fair strength.

I must apologise for treepassing on your space,
but the use of these coils being contrary to normal
practice, I thooght the above details might possibly
be of some interest to vour readers.

C. H. Arrexn.

Book Review

Direcrive Wikeress Terxemarmy, By L. H.
Walter. (London: Sir fsaas Piman & Sonas,
Litd.)

This book forma a valuable addition to Pitman’'s
well-known technical primers. The book assumes
on the part of the reader a general acquaintance
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with the theory of Wireless telegraphy, and
the special branch of the subject under con-
sideration is therefore treated without any pre-
liminaries of introduction.

In the opening chapter the author sets forth

some of the principal advantages of directive

transmission and reception, and later proceeds to
describe different types of serials suitable for the
purpose of both transmission and reception. The
relative merita of these are considered and
formule for different types of merials are given.

Commercial types of direction finders are
illustrated and described. In s concluding chapter
some miscellaneous applications of directive wireleas
telegraphy are considered.

The book is well written and illustrated, and pro-
vides a complete guide to what has already been
accomplished in directive wireless telegraphy,
whilst giving very full references to murmafmm
whence more detailed accounts of various systems
and methods may be obtained. H.8.P.

. —

Calendar of Current Events

Sunday, July 16th,
Pappmworon WIRELESS aND SOIENTIFIC BOCIETY.

Field Day.
ranamission of TE[B&IE;EF from 3 to 5 p.m.
on 1,070 metres by P » The Hague, Holland.
Monday, July 17th,

LeicesTersHIRE Rapio anp SBomsriFic Sociery.
General Meeting, Vaughan Co , Leiceater.
Lecture on “ Continuous Wave ission,"
by Mr. J. W. Pallett.

Tuesday, July 18th,

Transmission of Teleph

at 8 p.m. on 400 metres
by ZMT Writtle, near

almaford.

Thursday, July 20th,
Deray WIireLEss CLUB.
7.30 pom.—At " The Court,” Alvaaton, Derby,
Lecture on ** Detecting Devices,” by Mr. E. V. R.
Martin.
Sunday, July 23rd.
Transmission of Telephony from 3 to 5 p.m.
on 1,070 metres by PEGG. The Hague, Holland.
Tuesday, July 25th.
Transmigsion of Telephony at 8
metrea by ZMT Writtle, near
Thursday, July 27th.

Rapio EXPERIMENTAL ASSOCIATION.
(Norrmvonam awp District).

Meeting.

m. on 400
maford.

Dersy Wireress CLus.
7.30 p.m.—At “ The Court,” Alvaston, Derby,
Lecture on * Practical Construction of Bmg{n
Valve Receiver Set,” by Mr. A. T. Lea.
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Wireless Club Reports

NOTE.—
Clubs and Sociatier. Such reports

Under this heading the Edilor will be pleosed lo give publication lo reporis of the meetings of Wireless
should be submiibiad wiihou!
ars to appear and as concise ar possille, the Editor reserving the right

latter in the exact form in which rhey
to edit and curtail the reports if necepsary.
An

The Edltnr'ﬂiﬂhlﬁl-ﬂd to consider for publication mmmwﬂ

Anterisk denotes

The Wireless and Experimental Association.*

A most succesaful public demonstration was
given on June 22nd at the Central Hall, Peckham.
Owver 400 were present and gm!-l:lr m;uru:l muaia
broadcasted for the Association's benefit by Marconi
House, as well as the nsual lot of amateur experi-
menters. Short lectures were given by varions
members, many of whom brought along their
instruments for exhibition. Public queriea were
invited and fully answered by those on the Com-
mittes. Popular books on wireless were sold for
the benefit of the .visitors. One itemm worthy of
comment was the appearance of s complete class
from a near-by school who are studying wireless,
and to whom the association look for future
and information. The whole evening from 7 till
10,30 waa fully occupied and enjoyed by all present.
Ovar 60 new members were snrolled as a soquel
to the Association's broadcast ap

The meeting of the Association the following
Wednesday was spent giving valuable information
to the large proportion of new members who turned
up hungry for information. Althou they did
not go away satisfied, as it was impossible to impart
all the necessary information in one evening, they
eagerly looked [orward to the next week. Although
the membership has been so greatly sugmented
there is room to eorol and educate new members,

be novices or experienced.

The allasey W l a.m.‘l Experimental
Hon. Secreta H.r E. D, M. Hamilton, 24,

Vaughan Road,

- At the mesting of the Encint.;r held on June 22nd,
Mr. J. C. Mason lectured on " Radio Frequemcy
Amplification.” He first dealt with the theory of
H.F. amplification and its sdvantages and dis-
advantages as opposad to L.F. The lecturer drew
a few transformer coupled circuits, treating each
one in detail, also one or two resistance capacity
circuitse. During the discussion many interesting

ta weore

It huhﬂmmudtuhﬂrldthﬂuluhmuﬂtmgl
furtn:,ghﬂ{euntlj further notice, owing to so many

ing away from .'lwmu.

The first field meeting of tha present session was
held at Thursaston Hill on Baturday, J lat.
Paddington Wireless and Sclentific ty.*

Hon. BSecretary, Mr. L. Bland Flagg, 61,
Burlington Road, Bayswater, W.1.

The third general meeting of the above Society
waa held in the lecture room of the Electrical
Department, Paddington Technical Institute, on
Thursday, June 22nd, at 7.156 p.m. It was grati-
fying to see the great majority of members in
attendance.

After the Minutes of the last meeting and the
monthly accounts had been disposed of, the Chair-
man announced that the Bociety had been fortunate
in securing two papers for the evening.

ation with the Wireless Society of

The Chairman then callad upon Mr. HH'!!.EB'L‘ =
to read his paper on ‘' Reoeiving Oircuita.”” Mr.
Marley commenced with the simple erystal circuit
and gradually enlarged upon the subject, l‘-l-hng
his audienocs . every known method
rectifying and ampli wireleas waves.

The paper was illustrated throughout, no less
than 30 diagrams being used, and one could not halp
faahugtlnt-thulautumhulutrmklnunpnd
idea, for he handed round on which were
drawn each one of the numerous diagrams, making
the lecture easy to follow and at the same time
giving & means of obtaining a t number of
diagrams which must prove great oee for
refarnce.

A discussion was o in which [urther itema
ware discussad, the most important of thess being
intervalve transformer ratios and magnitude of
anode resistances.

Mr. A, L. Beak, A M.ILE.E., then followed with
his paper entitled ' ﬂaellll.taur;r Circuita.” This
paper was also profusely illustrated and a number
of a ta were shown, the whole dealt
with in & way that shows that the lecturer was
more than familiar with the subject.

The Chairman pointed out that owing to the
lateness of the hour it would be impossible to open
the discossion but that would be done at the next
mesting.

A.Imnrt vote of thanks was proposed to the
spul:-m nj; the evening, to whml;l. the members

gu to hold two flald days d the
lummupmmtlhtphunnﬂundlyp Jm&h.
and the other to take place on Bunday, August 20th,
1922. Permission has been applied for and it is
hoped that some gentleman be good enough
to tranamit us a short programme.

The Bociety is now of & receiving
licence and the serial is making good

phy
23rd June, when there was again & large

of visitors.

to the differsat t.ﬂ:-
functions of the
connection, Mr. 8 went on to deal
tuned circuits. He showed how, by coupl

1A



JurLy 15, 1022

coil in an oscillatory circuit with a coil in another
circuit, oacillations could be induced in the sscopd
eirenit, and that thess oscillations would have
maximum strength when the natural frequency of
the second ecircuit was the same aa the natural
irequency of the first circuit. He pointed out that
by this means energy could be transferred from one
circnit to another, the amount of energy transferred
being largely governed h-:,r the tightness of the
coupling between the coils

Mr. Stanley went on h:r show that the closed
circuit coupled te an aerial circuit @ such an
arrangement, and aince in this case it is desired to
radiate as much energy as possible from the narial,
he dealt with various methods em in practice
to prevent the energy transferred from the closed
circuit to the aserial circuit bed re-transferred
hack to the closed cirenit, mentioning in particalar
the rotary and guenched spark gapa.

He then passed on to consider the receiving
station, and showed how electro-m ¢ WAVEeSs
impinging on the receiving aorial oacilla-
tiong in the aerial eireuit, and that these oscillations
would be of maximum strength when the receiving
aerial was tuned to the same frequency as the
transmitting station. He pointed out the various
methods of in ing or decreasing the natural
frequancy of an aerial by suitable combinations of
mductance coils and condensers.

At the conelusion of the lecture, the whole of
which was followed with great interest by the
sudience, a cordial vote of thanks was given to
Mr. Stanley, and after seven new members had been
elected—including two ladies—the meeting was
adjournad.

Gu Friday, 30th June, Mr. F. L. Hogg gave the
first of his series of 1a-r-t-um on " The Construction
of Wireless Apparatus " at a meeting of the Society
at their headquarters at the Hnibgnm Literary
and Scientific Inatitution.

Mr. Hogg dealt very carefully and lucidly with
the construction of tuning coils and contrasted the
relative merita of cylindrical, basket and honey-
romb eoils for various wavelengths. He showed
how a simple one-valve circuit should be connected
up and then dealt in detail with the assembling of
the various components which go to make up such
n sat,

Mr. Hogg's lecture was followed with great
interest by those present, and after a few guestions
had been put and answered, a hearty vote of thanks
was proposed and carried with scclamation.

The lecturea om the theory of wirelesa and the
onstruction of apparatus are being continued each
Friday until the middle of Augu.ut. and the Hon.
secretary will be pleased to receive enguiries from
mnyone interssted and to furnish full particulars
f the Society.

The Greenwich Wirelesas Soclety.*

A meeting of the above Society was held on June
th, 1922, st the Rangers House, Blackheath.

In the absence of the Premident, Mr. Fergusson
vas invited to take the chair for the evening, who,
dter the wmal businesa of the evening, gave the
nembers present & very interesting account of the
levelopment of wireless in .-’i.m&fica by reading
everal extracta from letters received from his son,
rho in stayving there. Mr. A. Bartle then gave an

THE WIRELESS WORLD AND RADIO REVIEW

443

address on broadeasting, giving some very useful
diagrams of suitable receiving circuits which were
very much appreciated.

A letter was then read from Mr. Bartle tendering
hia resignation as Hon. Becretary owing to the
pressure of business, which, after some discussion,
he agreed to withdraw until the end of the seasion,
Mr. W. G. Kimber being provisionally appointed
to act as Joint Hon. Secretary in the meantime.

Two new members were elected and the meeting
was adjourned until the first Tuesday in Oectober,
1922, at 7-45 p.m.

Hon. Secretaries, Measrs. A. Bartle and W. G.
Kimber. All communications to be addressed to
Mr. W. G. Kimber, 30, Bargery Road, Catford, 8.E.6.

Woolwich Radio Soclety.*

Hon. Becretary, Mr. H. J. South, 42, Greenvale
Road, Eltham, 8.E.9.

The monthly muﬂtmi of t.hu above Society took
place at the Woolwi ytechnic Institute at
8 glm. on Friday, June Bl}th IHE

r. W. T. James, who was to have given a
paper, was unable to be presemt, being unwell in
health and the BSecretary therefore arranged a
concert.

Promptly at 8 o'clock 2 AQ opened the concert
by calling up and sending some fine music. He
was followed at B-10 by 2 OM, at 820 by 2KT,
at 8.40. by 2 ON, at § p.m. by 2 BZ, and at 8.20
by 2LT. Thus from 8 o'clock to 9.30 tha Bociet
was entertained with music and telephony, whiﬂﬁ
was received very successfully To all the gentlemen
concernad the Bociety tenders ita best thanks.
Considerable interference was experienced, particu.
larly from * howling' wvalves. Evidently other
amateurs in 8.E. London were trying to get the
music as well.

Dartford and District Wireless Soclety.*

Hon. SBecretary, Mr. E. U. Deavin, 84, Hawley
Road, Dartford.

The activities of the above SBociety for the month
of June are reported as follows:—On Frida
June 2nd, the umal fortnightly meeting was held
with the Vice-President, Mr. J, R. Smith, M.LE.E.,
in the chair. A general discussion on wireless
matters took place and members had an opportunity
of seeing crystal and valve pets in operation.

A wireleas demonstration was given on Wednes.
day, June 14th, at a garden party at Dartford,
which was held from 3 to § p.m. A three-valve
experimental L.F. set and five-valve sets were made
use of on this occasion. Telephony was clearly
received ahd made audible by means of a loud
speaker. The demonstration was very successful
and aroused conasiderable interest.

The usual meeting was held at Dartford Grammar
School on Friday, June 16th, Mr. J. R. Smith,
M.ILE.E,, in the chair. Seven new members were
anrr.lllud There was & demonstration of wiolet

sﬂpunhu giwn by Mr. Phllhpu, and also a
Tmm: tnnmmtl\m% and receiving set and & coil
winder were sho y Mr. Peroett.

A wireless demonstration was conducted at a
garden party in aid of " Waifs and Strays,” given
on Woedneaday, June 2lat, at Wilmington Hall,
the residence of Lord and Lady Dudley Gordon.

This demonstration was even a ater sucress
than the previous one, A regulation twin aserial
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had been erscted and the a ratus used was &
two-valve reactance set with a two-valve L.F.
amplifier, & five-valve set, a three.valve L.F. and
one H.F. amplification. By means of loud
spoakers telephony was not only heard in the
demonstration room but also in the garden, a loud
speaker being suspended from & tree.

Mr. Burnham, of Blackheath, very kindly gave

ial transmission of musie, which waa received
splendidly. The Society's best thanks are due to
him for his kind assistance. Tel y from
Marconi House, also from Eiffel Tower, was clearly
m{fﬂ f il with fl tubes
uvency coil wi norescent tubes was
'ﬁ s m{r additional interest.

On SB8unday, June 25th, by arrangement with the
Air Ministry, a visit was made to Croydon Aero-
drome. After a aplendid charabane journey the
aerodrome was reached at 3 p.m., where plenty of
intereat was soon found. The wireleas installation
was very kindly explained by the officials in charge.
A very interesting and instructive time was spent.

The wususl fortnightly meeting was held on
Friday, June 30th, at which Dr. L. J. Miskin,
M.D., F.R.C.8., presided. A demonstration set,
as used at Wilmington Hall, was placed in operation,
also a two-valve set made by Dr. Miskin. Very
good telephony and signals were received. New
members continue to be enrolled and local intereat

s improving.
Birmingham Experimental Wireless Club.*

At s meeting held on Friday, Juna 18th, at
Digbeth Institute, Birmingham, s lecture was
given by Mr. 8 H. V. Abbott, on *“ Wireleas at
Bea." Mr. L. J. Dore, Vice-President, took the
chair at 7.45 p.m.

Mr. Abbott, in the course of & most interesting
and instructive lecture, described wireless systems
and methoda since the earlieat days of marine
wirpleas. He was accorded a hearty vote of thanks.

The monthly *“ General Discussions " waa held
at Digbeth Institute on Friday, June 30th. Thirty-
two members were present.

The Hon. SBecretary, having read the Minutes of
the previous meeting, thess were confirmed, and
the discussion was openad by Mr. B. A. Matthews.

Mr. Matthews' ve receiver was discussed and
eriticised at length. BSeveral other members then
mentioned difficulties which they had met, and
thess were discussed by the meeting. Several
interesting and original ideas were described by
mem bers.

Meetings are held at Digbeth Institute fort-
nightly st 7.30 p.m. on Fridays. The Hon. Secre-
hll?r Mr. Frank 5. Adama, 110, Ivor Road, Sparkhill,

be pleased to hear from intending members.

Bradford Wireless Soclety.*

A meeting was held at Headquarters at 7.45 p.m.
on June 3Jth, Mr. W. C. Ramshaw in tha chair.
The minutes of the previous meeting were read and
passed, following wrlfuic-h a few new members were
electad.

The Chairman ealled upon Mr. H. G. Evangs, of
the Bradford Technical College, to give & lecturs
on ‘° Electricity and Matter.” Thia subject, as
everyons knows, is an excesdingly difficult one to
deal with in & mimple manner, but Mr. Evans
certainly succeeded in presenting hia subject in a
most attractive way.
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The lecture was admirably illustrated by experi-
mente—including Faraday's well-known one aof
passing electricity through solutions—and also by
means of lantern elides.

At the conclurion a hearty vote of thanks was
sccorded the lecturer and the proceedings ter.
minated.

This meeting ended the session, but the rooms
are open every fortnight as usual for informal
meetinga, elementary lectures and Morse practice.

The Committes wish it to be known that persons
interested in wircless work and under the of
MUty Haned 46wt RONA e prmond T3

ioty. Names of suc o
a :mumrbur in the usual way, or app[il:-.ltpiﬂn made to
tha Becretary.
Middlesbrough and District Wireless Soclety.*

At the 32nd meeting of the above Society, held
at its meeting room in Borough Road East on
Monday, June 26th, at 7.30, Mr. W. B. Ward

ve & very interesting lecture on ** High Frequency

rrenta.’’

He fully explained some elaborate experimenta
which he has recently carried out, and pointed
out some curious phenomens which he has found
when working his apparatus. Ome verv extra-
ordinary effect which he pointed ocut was that the
frequency of alternation produced by his apparatus
waa such that he waa able to paas sparks ]Pg:.‘i.ﬁﬂhﬂ
in length from the apparatus to his bare hand
without pain, the only sensation 'l:uamg that of
warmth at the hand. Amnother of the curious effects
which Mr. Ward explained was that in a reasonably
shaded room the top of his apparatus givea off a
magnificent display in the form of an extensive hlue
glow, known technically as the " gilent discharge.”
which is seen on rare occasions on shipa® masts and
at t-ha ints of lightning conductors during a storm.

ard further explained the principal theories
mt-h mgﬂd to high frequency currents and the
instruments now in use for Pmducmg them, many
of which instruments are in regular use for the

of wirelesa telgraphy and telephony. At
the conclusion of the lecture, Mr. Ward was accorded
& very hearty vote of thanks.

A mesting of the Wirelesa Committes was then
held whilst the other members listened-in on the
wirelesa set of Mr. C. E, Thewlis, connection being
made to the serial which waa raised to & new mast,
65 feet high. This new mast is to form part of the
Society's permanent aerial, on which it is hoped to
receive the broadeasting measages at a high standard
of ection.

on. Secretary, Mr. Cleveland Hood, Nunthorpe,
B.0., Yorks.

Cardiff and South Wales Wireless Society.*

Hon. Becretary, Mr. P, O0'Sullivan, 16, Adams.-
down Square, Cardiff.

One of the most successtul of wireleas deman-
strations held this year was that inaugurated by
the Cardiff and Bouth Walea Wireleas Society at
the Cory Hall on Wednesday, June 21st. It i
intaresting to note that this demonstration was the
firat public one of its kind to be held in South Walea.

To a large and highly attentive audience (numbesr-
i over & thousand ple] Mr. E. Ogden
:'a.ni{, ILE.E., a Post Office Engineer, lectured in o
simple, non-technical manner on the principles
of wirslesa telephony.

| |:I [ § [
AL FLIEIN LA
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Mr. R. 0. Sanderson (ex-President of the Cardiff
Chamber of Commerce ) was in the chair, supported
by Capt. C. Crompton (Post Office Superintendent
Engincer), Mr. F. Jones, and many other notahle
South Walea personalities.

The Chairman, upon introducing the lecturer,
enlarged upon the value of the new science to
commerce, and mentioned varous new possaibilities
aring in that and other directions. He asked the
support of the public for the Society which had done
so much for the furtherance of wireleas studies n
the principality.

Mr. Ogden dealt in & light and conecise manner
with the first principles, and pointed out many
of the difficulties arising during amateur experience,
showing how they could be overcome. He invited
the questions of the audience ; and from the large
num that wera asked, it was clearly indicated
what interest was being taken, and how succeasful
the lacturer was,

For the of the demonstration thnt
followed, the Marconi Company very kinedl
1-1ﬂnd tus and demonstrators, the ¥ ﬂ*lam

t. Mary Street, being used as the trans.
mﬂtm; ﬂ-u.tll.‘:h

At tha Cory Hall an amateur receiving set, the
property of Mr. H. F. A, Banderson, waa also in
use, an- mueical itema contributed by prominent
loral artistes were rendered audible over the
spacious auditorium.

During the demonstration Sir William Diamond,
K.B.E., by means of wirelesa telephony, strongly
appealed for the public support of the forthcoming
Alexandra Rose ].:[.:l

The Chairman, -:. the conclusion of a wvery
successful evening, and amid much applause,
moved a vote of thanks to Mr. Ogden for the very
able manner in which he had given his lecture.
The motion, before being carmed unanimously,
waa peconded by Mr. F. Jones.

The thanks of the Bociety were extended to the
local Y. M.C.A. officiala for the valuable assistance
rendered by them.

Leeds and District Amateur Wireless Soclety.*

Hon. Becretary, Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

A general mesting waa held on Friday, June 23rd,
at the Leeds University, Mr. A. M. Bage (Vice.
Pregident ) taking the chair at 8.0 p.m. The Chair-
man informed the meeting that it had been found
nmp-n-:hlu to arrange a discussion on "' Direction

lﬂhﬂd‘l.l:hd in the syllabus, but Mr.
{- P. 1. {Viee-President), had very
kindly come ﬁ:rrl'l.r-d and the Chairman had great
plessure in calling upon Mr. Kendall to describe
" A Four-Valve Recsiver.”

This set, a= Mr. Kendall axplained, was atill in the
cxperimental stage, being sssembled in the well-
mown 60-watt trench set cabinet, and utilising
mome of thia set'a components. The first valve
fanctiona at radio frequency, having potentiometer
grid control, and is directly coupled by means of
resctance-capacity or reeistance-capacity methods
to the grid of the rectifier, which functions on the
gnd eondenser systemn. The set ia provided with
magnetic regeneration taken from the plate side of
the rectifier to the aerial circuit, which will provide
for the reception of continuous waves if the coupling
be tight enough to set up sell-oscillation or auto-

THE WIRELESS WORLD AND RADIO REVIEW

405

dyning. Two stages of low-frequency magnification
!l::ﬂ'::w?md by meana of a plu;:qnd in?l: mlrmt-im,
the telephones or loud rpeaker may be placed in
the plate circuit of either the rectifier, the first
L.F. or the second L.F. valves. The receiver uses
“R" valves and will function on all wavelengths,
being very useful for telephony reception. Theo-
retical and practical diagrams of the scheme of
connactions were explained bnefly, but clearly,
by the lecturer.

A short discussion followed, at the eloss of which
Mr. Kendall was heartily thanked for his very
intereating and instructive lecture. The meeting
then broke up and adjourned at 10 p.m., after the
apparatus on view had been closely examined by
all presant.

The Ilford and District Radlo Society.

On Thursday, June 28th, Mr. J. E. Nicklesa,
AM.LE.E., assisted by Mr. F. Grover, gave a
lecture and demonstration on ** Wireless Workshop
Hints."

Both thess gentlemen are of tha pre-war achool
of amateurs, accustomed to making things them-
selven instear of purchasing them, and after gmiving
much uwseful information on the correct method of
using tools and explaining many makeshifts h_r
whirh considerable expense rould be saved,
ereded to show, with explanations aa to the me mt
of manufacture, wireless instruments made by
themaelves from odds and ends usually regarded
na of no value.

Mr. Grover's description of a erystal set capable
of receiving ship traffic and meteorological reporta
from the Eiffel Tower made at an inclusive cost of
lesa than |Ne. was greatly enjoyed. The telephones,
which invariably defeat the effortsa of amateurs
endeavouring to uce cheap sets, did not
conquer AMr. Grover, for he produced a single high
resistance earpiece which had cost him 2s. to make.
When tested by the audience it proved to be quite
an efficient article, .

The Society’s programme for the coming seasion
has now been completed and includes many useful
lectures. As before, the meetings are alternately
* formal "' and ** informal,” definite lecturcs being
arranged for the formal nights, while the others
are devoted to buzzer practice and junior con-
structional classes,

Hon. Secretary, A. E.
Road, F.T.

Birmingham Y.M.C.A. Wireless Club.

Hon. Secretary, Mr. R. Jenkinson, Y.M.C.A.,
[Dale End, Birmingham.

A wireleas club, as above, has now been formed
an¢ appears to be progressing well, the membership
numbering about fifteen.

The equipment at present consista of a two-valve
receiving Aet, but it 18 hoped to improve on this in
the near future, and during the winter months
arrangements are being made for 8 seriea of lectares
appertaining to wireleas and gencral electrical
apparatus to be given.

There are atill vacancies in the Club for a few
more members, and enthusiasts residing in the
virinity are invited. Applications to be made to
the Secretary, who will be pleased to fumish

full particulars.

Gregory, 77, Khedive

r 3
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Questions and Answers
NOTE.—This section of the magazine i placed al the disposal of all readsrs who wish s receive advice

Fd

should with the follouring
on ona sde of the paper, and addressad '
Revizw, 12/13, Henrietia Street, London, W.C.2,

ining (o both the tachnical and non-tachnical rides of wireless work. Readsrs
rules =—(1) Emlmﬂnﬂdhnumbudmdmﬂmmu

shast

and Answers,” Editlor, Thx WinzLesg WORLD AND Rnnm
Quaries should be clear ond concise.

(2) Before sendin

HuirmrudﬂnmndﬂuﬂmmnArmunmﬁn:mmwﬂﬂhﬂrhmwﬂiuhﬁm bu-n

with before. (3) Each communication sent in (o be accompanied by the ' Questions and Answers ™
to be found in the advertisement columna of the tasue currend ol the lime of forwarding the
mm:mduddrmufﬂug'umMu!wrﬁmnaﬂﬂfwmﬂmﬂmmwrw

this should be sn block
y or, if s0 derired, under a "' nom de plume.”

or sheats, %ﬂﬂul
ond foun correspondend
proportion of the circuils and

before
la., or 32, Hﬂ;r.: ﬂmunm:?fwr questions,

“INEXPERIENCED '' (East Emu:} en-
dmu:huhnjmfmunndmh{n mh‘.
recesve the Hague Concerts wnth a
aerial. [2) mehﬂmnndlmmnylum
#M:kcmhb:mnd {(3) What should the

I‘ff posily of the condenser be,

{l} -n, another valve with H.F. amplification
be almost essential at such a distance.
[El The A.T.I. should bsa wound with about
8" x 4" of No. 24. The reaction 4" % 3" of No. 28,
{3) The A.T.C. should be 0-0005 mid. Use as
small settings as possible. Blocking condenser

0-002 mid.

**WIRELESS FIEND ' (Oundle) encloses
pariiculars of a Reinariz tuner and aska (1) With
regard io an asrval skeiched would it be better o take
the lsad in from the middle or the end and bring
in over the rain guiler in on insulated tube. (2)
Would the Reinartz Tuner and single valve deleclor
described in the May issue receive LAW and 2 KD
and LOK of Huddersfield,

(1) Take the down lead from the middle point
of the level portion. (2) We have no information
of the transmitting stations referred to.

“*“8.J.C."" (Wolverhampton) encloses a skeich
of a circuil ond asks (1) For crificiem. (2) The
wavelength range of set. (1) The capacily of con-
denser . (4) For ulars of a telephone frana-
Jormer, and of 0-0087 D.C.C. can be wsed for same.

(1) The circuit is 0.K. except that a condenser is
needed across the primary of the telephone trans-
former. Also the reaction coil i unnsceasarily
lar (2) and (3) If C is 0-001 mfd. the range

i h-a up to 6,000 metres. (4) The core should
be {" diameter. You can use 0-0087 D.C.C. for
the L.B. winding. About 4 ozs. will be sufficient.
The H.R. winding can be 2 oza. of No. 42

“R.C.G." (Rogate) encloses a skeich of o wire-
less panel and asks (1) If the design s correct and
the condenser values the best posmble. (2) If the
poteniiomeler 1w correcily connecled. (3) Can a
heterodyne be made to oscillate on all wavelengths
by wwing differend coils for ftuming and reaciion,
and a tuning condenser of abowt 0-001 mfds., or if
there should be o separate heterodyne for short and
anather for long waves,

(1) The design is O.K. except that when, for
instance, the closed circuit 18 plugged direct to
the third walve, the grid winding of the H.F.

apparaius desoribed in these anmwers are covered
mhnpmnjﬂmh.ﬂufylﬁmuﬂmﬂmﬁqmﬂdmhm
senid in musi be accompans

. (4 4) The
mp of every sheet
capstals. Queries unll be annwered under the snibials
(8) I'n view of the foct that a larg
by parenta, Tﬁl]?r?hm adoised
ke, ere a
b:l;:ﬂlfm?ﬂ“;dﬂ Jor the m-uﬂ:?j

{7) Four questions i# the marimum which may be sent in of

transformer between the second and third valves
should be broken or lost through this winding will
be considerable. The same applies to the second
valve. The grid condenser of the rectifying valve
should not excead 0-0003 mfids. except for very long
waves. (2) Correct. (3) One heterodyne will do
for all waves provided that a suitable collection
of pairs of coils is made.
““G.R. SHORT WAVE "' (Annersley Wood-

hum}uhhwmympmnwwhmm

with No. 22 and No. 28 respechively.

With good wvariable condensers in each circuit
hardly any i will be required, whils if no
condensers, or only fixed value condensers are used.
as many tappi as could bo arranged would be
needed. We should, of course, recommend the
use of condensers, and you might then find
convenient to have about thres equally spaced
taps on each coil.

“W.JAY (Tottenham) asks questions oabow
a smngle valve receiver,

The coils ;ﬂh::' quite suitable. Wind the

' of t ler with No. 20 and
the socondary with No. 23. 1 s secondary
condenser of 0-6 mfd. is used, the mMaxmom
wavelength will be about 6,000 metres. This value
can be considerably increased by using a larger

scity with & AT.C. The reaction
coll might be 8 x 6' of No. 22.

“TJ.W." (Palmer's Green) asks how o
design on induciance o give o required wavelength.

The mﬂt-hﬂ-li is brietly as follows : —The formuls
A = 1885 Vv LC gives tha relation between LC for
the wavelength required. In almost all detector
circuita 7 should be kept small, say 0-0005 mfds.
Assuming this value L can be worked out from the
formula. When L is found, sutable dimensions
for the coil can be found by consulting the table
on page 123 of Nottage's book, making allowance
for the gauge of wire used, if necessary. Alterna-
tively a at suitable windings can be mmde.
and the inductance of the p coil worked
out by a Nagoakas formula. The proposed dipoen-
AionE can then be adjusted by trial until the
commputed valus agrees with the value required.

'""R.F.F,"" (Oundle) asks (1) For a diagrom
af a tuner for a four-valve H.F. amplifir. (2,
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Could PCGG be received on a small indoor aerial
streiched across the roof of a room with the same
am plifier,

(1) In Fig. 7, page 276, May 27th, you will
find & combined tuner and amphfier. The tuning
circuits alone m? be used if you already possess
the amplifier. (2) Wea think |t is somewhat un-
likely that very good results will be obtained, but
it is worth trying.

““SHORTY "' (Portsmouth) asks for informa-

nen regarding a proposed crysial sel, range 300/2,700

mefres,
Wind the and the A.T.L. full of No. 20,
and the cl cireuit full of No. 28. The quantities

required will be spproximately, No. 20, 2 lbs, and

No. 29, | Ib.

" NEW READER "' (Streatham) asks (1) If
IMTcaddhrmwdmummmwhnucmm
wire gerial, and a range of 500/3,500) meires. (2)
When a Brumi:uﬂ‘ing Concert begina, if call migne
are send oud in Moree or verbally. (3) When do
the official Broadcasting Conceris begin.

If you can tune Marconi House your maximum
must be leas than 500 metres, asn this station uses
L owa h of 380 metres. (1) No; you are
unlikaly to hear 2 MT. (2) Servies information
t_l'l:t'li-l case is given verbally. (3) No date is yet
Pixed,

“MICRON ' (South Shields) encloses a
duigram of o set and aske (1) If L.F. transformers
are Likely to cause howling on long warvelengths. {2}
With regard to certasn figures concerning the con
WEIIMJTI,IIMMM {3}!}"
the H.T. and L.T. batteries should be joined in series
o opposition. (4) If a grid condenser and leak
are necessary for the H. F. amplifying valve, and what
should be the value of blocking condenser across the
fromaformer primary.

(1) No, but thes circuit ia 0. K. It
would be better to put the condenser on the asrial
sde of the A.T.I. (2) The suggested A.T.I. is
O.K. Reaction coil is probably exceesive. 25
millﬂ:jrl should be sufficient. (3) It is almost

that the positive of the H.T.
Eﬁnmt-hn te of the valve. (4) It is not necessary
with this arrangement. The blocking condenser
may be 0-002 mids.

MGH.B.'' (Warwick) endoses a skeich of his
cvrcudd and asks (1 ) If suitable for rece ption of concerts
m an aersal 45° long. (2) If 0-00025 mfds. s
correct for the varable condenser C.1 and C.2. (3) [If
o funing snductance of 12" x 3" wound with No. 20
D.CC. and o reactance of 107 x 2" wound with
No. ¥ in suitable.

(1) You : you will Birmingham Broadcastin
Ytation 'hns it l'lll‘lf,“but the set is not lnn.litivg
enough for the stations at present working. (2) The
viloes are O.K., but C.2 need not be wvariahle.
{3) Yes, for short waves.

“*MORSE '" (Hoylake) asks (1) With reference
o 8 circusl described in the iasue of April lai 16,
nﬂl’qru the H. T taken through the reacison cosl before

the primary of the L. F. tranaformer.

I:}de Efrhmdmrwndﬂarﬂufdﬁ

lmti-mln. Which are the beiler for shori and
MMHFWWJWW
couplings. (3) How to owl ow! the H.F,

ﬂunf-ﬁumh*mﬁhymmnjuﬂﬂh
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pole chonge-over switch. (4) Who are 2 KW,
2 GC and 2CV,

(L) It is better to go straight to the reaction
coil from the valve. (2) The use of a grid condensar
and leak givea a somewhat more sansitive detector,
buat is liable to be a little more tricky in operation.
Transformer amplification s the better for short
waves, but is not adaptabls to big ranges of wave-
length without interchangeabls transformers. (3)
8ee diagram Fig. 1. (4) 'Hr‘uh regard to 2 KW,
see list of amateur transmitting stationa pl.:hlnlmd
in our issue of July lst. We have no knowledge
of the other two stations mentioned.

HT

Gl

' J.D.*" {ﬂElﬂ}mhfnr the formule which
govern the capacities of the condensers described in -
the answers to ** D.G.B."" (Putney)and ** G.G.F.""

{Newcastle).
The correct formula is :—
| Kdn
C = gl
mids = 250,000 X d4rd

K being taken as approximatsly 8 for mica. This
leads to the approximately correct resulta for

""D.G.B."" The value given to "' G.C.F." '-,
incorrect. The mistake, which we
pmh.hlrnprmhngmui?fn:#.w uuld
be y correct. It is impossible to
predict such condensers sccurstely owing to the
uncertainty of the di-electric constant of the mica
used.

e ' (Button Coldfield) asks (1) For
particulars of set of basket coils to tune from 1560 up
fo 3,000 metres. (2) Farmprﬂwmrn#mammil
shown. (3) Gouge of a sample o 4) If
the aulo-tele CTIET m
5eh, 1921, unll be run for 300 ohm telephones.

(1) Wind about half a dozen ooils for sach circuit
with & mean diameter of 3", md&nmiﬂmﬂ-ﬁn
turns. (2) Condensera lhuuh:'l be used in series
with the A.T.I. for short wavea. (3) No. 40.
(4] Yea.

“W.L.B."" (Walsall) asks (1) For windinge
for a sel to tuns from 160 to 3,000 medres with o
nnm m;d .:I.TE-' (2) Digto for 2,000/10,000

franaformer

a L.F. :

1]' ?n.llal.ﬁ'l'ﬂu inefficient on short
'-J"lul’ﬂ .1. might bs 8 x 8"
of No. 22 and reaction ooil 6" x4 of No. 28.
2) A.T.I. 8 x 8" of No. 28 with » con-
denser. Reaction ooil 7" x5 of No. 38. (3)
Core §"' diameter by 4" long. Primary and second-
ary | ox. and 4 osa. of No. 42,
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" MAINDO '* (Farnborough) asks (1) Whether
a Reinariz Tuner or the tuner on page 281,
June Tih insue, would be better for broodeosting
receptson. (2) If much modification would be neces.
sary for the Dutch Concerts. (3) f;funymuﬂe
would be i with re rodiation with these
setx.  (4) For a winding for telephons transformer.

(1) Either should be suitable, but we
prefer the Reinartz. (2) The BReinartz could be
brought up to this range with additional coils
as described in the article. The exact dimensions
for these coils should be found hjr EIPEI'].I‘I'.‘IHIII:-
Rum.inrd'i Tunur could also be bﬂ
increaaing the size of the variometers. :‘3} Ent
thess seta are liable to re-radiste. (4) H.R.
winding 3 oza. of No. 44, L.R. winding nearest the
core B oza of No. 30, .

“W.E." (Godalming) aske (1) Dimensions
for a loose coupler with o range of from 300 to 10,000
‘metres, (2) If he should get 2 M'T and FL tele phony
on a mngle valve sef. (3) Which is the nearest
broadcasting stalion to him. (4) If he v allowed
fo use an aerial more than 100 fi. long.

(1) One loose coupler would not be sufficient
over 80 big a range. Use two, up to and above,

aay 2,000 metres. The latter might have p

10" x 6" of No. 26, with a 0-00]1 mid. parallel
condenser and secon 8" x4} of No. 30,
also with a 0-001 mfd. condenser. Many figurea or
short wave couplers have been given recently.
{2) Possible for a sot skilfully used, but resulta
from 2 MT will not be very strong. (3) London.
(4) No.

“W.E."" (Newcastle) encloses skeich of circusd
and aska (1) Wil it receive tele phony from European
stations. (2} Consum plion in walls of 4-volt Mullard
valve filument. (3) Will a tele e induction coil
Junction as a telephone transformer. (4) Doex the
H.T. negative come on lo the Ve or e
mide of the filament of the mtwm i

(1) From such stations as Eiffel Tower, wves.
(2) of normal receiving about 3 wailta.
{3) The reaistance of the mma would probably
make it quite unsuitable. (4) Generally imma-
terial.

** SENNOCKE '’ (Sevenoaks) asks (1) Would
an A.C. mamn ing circutl inlerfere unith the use
of o single valve sef. (2) Would a variable condenser
ar skeiched be sufficiently variable. (3) Would the
length of in-lead as askeich have any bad effect on
Fece piiom.

{1) No. (2) Yes, if you have a variometer
or vernier condenser [or fine tuning, but you will
probably have considerable trouble with the con-
tacta. [3) Yea.

“B.Y.W.'" (Sevenoaks) wishes fo make a
two-valve receiving  sef, diagram enclosed, and osks
(1) If it will receive PCGG. (2) Winding dala
for the A.T.I. and reaction. (3) Can he wse an
“Org" valveand a * V.24, or two * Ora" valves. (4)
Number of plates required for a variable condenser
Jfor set of 0-001 mfd. capacity.

{1} 0O.K., excopt that a blocking condenser
should be used acrosa the telephones, and a potentio-
meter for the first gri (2) For such & large range
& series of coils would be almost essentinl. We
should recommend baaket or honeyeomb coils as
advertised in this magazine, [3: Eithar arrange-
ment ia 0. K. {4) You will require 105 plates in all.
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‘““REACTION "' (Swansea) encloses par-
ticulars of sef and asks (1) If conneclions are correc.
(2) Why the telephones produce a high-pitched nole
wﬁmhﬂdwujdff does not make contact with
the A.T (3) Can a wvalve be heard oscillating
on the Mapﬁ.ﬂm 4) Shortest and longest wave-
length which can HLH}IH:EJMJEL

(1) The connections and dimensions upp-ur
tnbuunrra-nt-. We see no reason w
no good reaulta. The A.T.C. u-hwl{lg:u
tH] robably due to intermittent discharges nuruu
the bare contact or ATIJ (3) Oacillation is not
generally audible in own telephones. 1f
the set 18 cacillating a cli kmll ly be heard
on touching the serial gide of the A T.C. (4) About
300 to 3,000 metrea, '

** NOVICE """ (Wellington) wishes to add o
two-valve amplifier o his set, and asks for a diagram
showing arrangemend.

See Fig. 7, page 218, May 13th issue, for an illus
tration showing how a combination of thess two
instruments could be effected.

“G.V.F." (Beckenham) asks (1) Could Ae
work a loud speaker on a single valve set. (2] Would
results be pood on an indoor aerial as sbetched. (3)
Lowest satisfactory capacidies for two variable conm-
densers as skelched. (4) Winding data for a fuming
induciance.

(1) Not satisfactory. (2) The results will be
about the same as with a straight wire 12 ft. long.
i.e., not very good. (3) It depends on the wawve-
length ra required. 1f not above 5,000 metros,
not :mﬂrn“Ta.n 0-0005 mfds. in either case. These
condensers can be omitted if desired. (4) Wind
full of No. 26. Reaction coil 5 x 3™ of Nao. 30.

“E.C." (Streatham) asks (1) Is the [1.8.A.
wire the same ax the Hriish. (2) What
sort of a valve panel can be wsed with o Mark 11,
(3) Would a Mark III with a valoe panel be suwitable
for the proposed shori wave broadcasting

{1} There ia not a tdu.lnid:ﬂarmuhﬂrm
the American and British gauges. The use of British
No. 24 instead of American will not sappreciably
alter your wave ranges. (2) Any kind of wvalve
panel can be attached thereto. The valve termunals
go to the grid and filament of the valve. (3) Thm
18 not & particularly efficient arrangement as the
valve is usad merely as & detector and not as an
amplifier. Various rearrangements of this tuner
for more effective valve operation have been piven
in back numbers.

** LAIREA "' (Thorne) asks (1) If the tuner
described in the issue of June 3rd, page 281, could
be waed with an indoor sersal. (2) If a frame
aerial 4 ft. square could be used for broadoast rece phion.
(3) If ¢ is possible (o add a note mag. valee o the
circuil mendioned above. (4) Approzimale broadeos
range.

(1) Yea, but efficiency would be consi ¥
reduced. (2) Yes, if only a few tums were

{3) Yes, in the ordinary way. (4) Probably lhmt
50 miles with one valve.

“NW.'" (Swansea) has o rmph valve receiming
sef and asks (1) How he can remed, .lﬂuhﬂp-. {E.l
Particulars of uwndings. (3) E’huﬂi::t
be positive or negative in his circuil. [l} Why hur
#ef doer not function,

(1) There appears to be too much reaction.
Weaken this. Also try removing the grid condenser
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and uwing s potentiometer. (2) Using A.T.C.
n series arrangement will require about 75 turns,
and for the reaction coil about 60 turna om 24"
former. (N.B.—This circuit will give serious
re-rachiation.) (3) It depends on the type of valve,
H.T. volts, ete. With the t shown
the potential required will y be positive.
i4) As yon give no details as to the dimensions of
vour spparatus we cannot help you much, but try
putting & variable condenser acroas the secondary.
This will give you some chance of tuning the circuit.
Do not use a grid condenser without & leak.
“HJ.B."" (Everton) asks (1) Winding fo
pul on o solid wooden formem of given dimensmons
for uee ad A.T.I. (2) If 2,000 ohm telephones
rould be converted io 4,000 ohms or higher. (3) I
receive iele y in Liverpool on a .
(4] If Ma aerial 10 0. K.
) A solid wuud.hrmnrwi]lbn?mjrinnﬁdant.
- d;rhutrim As rnE:rdl
0. range would be up
. {2) Thia could be done by
th:d.m;mthﬂnum, but we do not recommend
as, you are very careful, you are not
kkely to improve the lmmhﬂtr {8) Yea. Man-
local amateurs.

i

k:

“PDJL " (Uppingham) asks (1) For cribiciem
of ecirewit. (2) Esmnﬂamjurhudtnp_fw Fia
wrewid. (3) Can *ra '’ valves be weed for this cireuil.
4] E’hﬂuﬂuupncdynfnmdmdwgrm

H:I'I"hnmmmt-uﬂﬂ except that amplification
*ill be poor hlhwlhuutlmﬂ'mutm (2) 87 = 6"
ﬂHn.!ﬂm.‘I.’l probabl be sufficient. (3) “Ora’™
alves will be suitable. (4) About 0001 mfd.
narimum capacity. Itshould inly be variabls.

“5.B.X." Elvu'pw-l} asks for thres-valve
ﬂdn'ymlmuumﬂhudlpmhrfw rece plion
Iﬂim

disgram Fig. 2.

‘““H.B."' (Blackpool) asks (1) For o diogram
[ a three-valve circuil. (2) How many fixed and
wring vones would be required for a variable con.
enser fo fune oll wavelengths. (3) Vollage of H.T.
nd L.T. batteries. (4) Mot suitable valves (o use.
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(1) See Fig. 7, page 276, May 27th issue. (2} 21

fixed and 20 moving vanes, 34" diameter, with a

of 1 mm. between fixed and moving vanes.

{3) and (4) Any hard valve, for instance ** V.24

or “"R*" type. L.T. woltage generally 6, H.T.

24 to 40 volts for " V.24 " and " Ora ™ and 40 to
75 for "R " types.

““R.AJ. [Wnnd:lda Park).—Yes. Take
the down lead from the middle of horizontal
portion ; also, if possible, stay away from the wall
instead of leading it through a tube close to the
wall.

** NOR-RADIO "' er) asks (1) If
he should receive LP, and POGG on
a four-valve set with an mdmr aerial. (2) Why
i is possible io obigin FL'8 carrmer wave when his
speech is inaudible with the reaciion weakened.
(3) What 1s the value of the modulalion co-efficient.

(1) FL. and LP, posaible; PCGG, possible ;
2 MT wvery unlikely. (2) Set is working in a more
senaitive condition on the carrier wawve, which is
also intrinsically stromger. (3) We do not know
the walus employed in this station. Probably
of the order of 50 per cent.

“C.E.H." (Dewsbury) asks (1) What type
of set lo use to receive PCGG, 2 MT, FL and the
proposed broadeasting stalions.  (2) What advantage
B, 00 ohm telephones have over the 4,000 ohm type.

(1) A four-valve set, with two H.F., one detector
and one L.F. valve. The former are slightly
mora ssnsitive than the latter.

“J.L." (Newcastle-on-Tyne) asks (1) For
crifsciemn of a sef. (2) If suitable for telephony,
including PCGG. (3) How to fis another valve oz
L.F. magnifier. '(4) If slab coil or a loose coupler
{ presumably solenoid) would give belier resulls,

(1) O.K. Lfnﬁ:adunndmmrmputmthn
winding of the first L.F. inter-valve transformer,
which ia in seriea with the reaction coil. (2) Yesa.
(3) Fit exactly as your present third walve, the
input side of your additional L.F. transformer
being inserted in place of the telephonea. (4) This
depends mainly on the wavelength, slab coils being
more convenient for long waves and solenoids
mors efficient on the short to medium waves.

;Etn'hrln

.

g




500

“E.AF.B." (Westcliff-on-Sea) asks (1) For
a diagram of a thres.valve sef fo receive amalelr
broadeasting, POGG and other telephony. (2) How
he can get PCGG on the sel described. (3) Would
win type H.F. transformers be a greal improvement
over resislonce coupling. (4) [+ o fourth valve
as note magnifier necessary o get POGG.

(1) and (2) Your present set should mest the
cags. The only fault appeara to be the absence of
a condenser across the anode winding of the L.F.
transformer. You might add =& potentiometer
to the first grid. (3) Transformer coupling would
be better for the broadceasting band. (4) It cer-
tainly should not be.

“"A.G." (Hanley) asks (1) For details o
minimum apparaius necessary o receive -
casting and other telephony from a distance of 150
miles, (2) Detoils of minimum apparaius for
receiving broadeasting telephony from Ei.rmnﬂg.'mm
and Manchester. (3) How fo connect up the in-
atruments.  (4) Would the PM.G. grand a licence
Sfor home-made wireless sel.

(1) and (2) Seeing that the Birmingham and
Manchester Stations will be so much nearer to you
and will give services almost identical with London,
you will be well advised to try for them alone
ﬁrst,.:.a mal’l d resulta at 150 miles will need

luﬂmlI used. For Birmingham and
'\Tnnnhﬁmr a single wvalve set will do. If you
know nothing about the subject we should advise
buying the complete set or else getting a text-
book and studying the whole subject belore making
your own set. It ia impossible in any case to
state minimum apparatus required as the nature
and locality will affect it as well as the quality
of the results required. (3) One of many possible
eireuits is shown in Fig. 1, page 243, May 20th.
{4) Yes, but the cost of the licence will be conaider-
ably more than for a special broadcast receiver of
a type approved for the purpose by the G.P.0.

""EXPERIMENTER '' (Crouch End) oasks
Jor dimensione for an inductance unit fo oscillate
at B00 melres in a circust aketched,

The use of an inductance alone without a con-
denser for this purpose is practically impossilile
unless the coil is ecalibrated again.lt- standard
wavelengths, as minute differences in the mvecmlg
of the wire and the windings would create
serious differences in the resultant wa
used in this way that it would be out of the quﬂat-mn.
to attempt to predict the correct size for the coil

YEN.Y (Wattaville) aska (1) Wil o frame
mﬂmmuummdwyrﬂmﬁmnutﬂdiuucmﬂu!
receiving sel, give any sirength of signals. (2) To
what apparatus is the aerial end of the frame aerial

connected. (3) Would a simple silicon dﬂc-cmr
and snductance connected to this aerial recetwe
spark eignals of 200 miles rodive. (4) Would the

oerial wire, passing through the holes in the frame,
require o be insulaled.

{l) No. (2) The ends of the frame winding
should be connected across a variable condenser,
which should itself be across the grid and filament
of the wvalve. The asrial will practically be of
no use with a crystal set however arranged. (3)
No. (4) Preferably—with any normal wireless
insulating material, o.g., sbonite.

“N.B."" (Sowerby Bridge) encloses diagram
of hiz four-valve circuil from which he gets very
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poor resulis, ond asks (1) Is it correclly wound,
(2) Would transformer coupled be betler than im.
pedance coil for the H.F. walves. (3) Are the
2 megohm leaks and Mullard "'Ora” valves ralisfoctory.
(4) Will the set be afficient on shorl wapes.

(1) Your aerial circuit is all wrong, as it shows
the set with nothing comnected to esarth when
on tune side and with the grid of the first valve
earthed when on stand-bi. Moreover, 300 megohms
in far too high for & potentiometer resistance
You probably mean 300 o {2) There should be
very little difference at 1,000 metrea. (3} They
should be O.K. Your condenser or valve pane| seems
to be very leaky. (3) The set will not be verr
efficient below 100 metrea.

n IL!DID ' (Salford) refers to the

Fig. 2 ge 12{]:: A pril E}Eridjmue., m; .I':
il &l frrrhmlhrmdmm“g (2) Size of el
and wire reguired and capacity of condenser for
wavelengths from 200/3,000 mefres.

(1) Certainly, within a distance of abont 12
rni]m from a broadeasting station. (2) ATL
8" x 8" wound with No. 22 Coupling eoil
3" x 3" of No. 22, with one or two tappings. Closed
circuit inductance, 6 x 4" of No. 26, with about
six tappings. Vanable condenser 0-0006 mids.

“HENRY "' (Hampstead) asks re the tuner
of a single valve circuil. KRange about 300 to 5,000
metrea. (1) The dimensions of solencidal ATI
and number of lappings, and range of small suiable
variable condenser (o be weed in parallel. (2) Dimen-
sions of solenoidal reactance. (3) Stafions [ikely
to be received by the sel

(1) 9" x 6" wound with No. 24, tapp-ad at 17,
137, 24", 3}”, 5" and 7. The condenser should
be about 0-0005 mids. approximately, and abould
be in series at the shorter wavelength. (2) Re-
actance 6" x 4", wound wiﬂiﬂlgg. 28 or 30, and
ta d at av inch. (3) it | Hmdt:uuﬁ
Etﬁﬁmu, 2 M;‘?FM Stations, Shipa and Continen
Stations such aa Norddeich, Eiffel Tower, etc.

“L.D." (Hampstead), with reference o the
short wave sel described in the * Work ™ book by
K. Radpmh Esq., asks (1) What difference, lJle
will i make if formers of 34" X 4}" are used imstend
of those given. (2) Should the leads from secondary
:nppmpbahptmndammuﬂdqumﬂ
led owt m;nfﬂecﬂdﬂuﬂmﬁcm

. (8) Will it be possible to r the London
Broadcasting Slminmunucrymﬂld

(1) The set will tune to hi
but not to as low a wavelan
(2) It will be best to take the leads
of the secondary to the end plug.
hudnnnwhiluthﬂmil'ﬂhaingwuund
aftarwarde. (3) Certainly.

“VICTORIA "' (Stranraer) asks
telephone set described in Fig. 1,
iesue of July 24ih, 1920, would
6 or B milea. (2) If the set in gquestion
suilable, for o diagram of suilabls sed. (3) [
betier o ure sed ax skeiched or with oeral
inductively coupled.

(1) Quite suitable. The mic
shunted across of the A.T.
in series with it. (3) There ia no necessity tw
couple inductively & set of this type.

287
L

fll:mn-u may be
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** SAILOR "' (Dover) asks (1) How to add a
valee i0 a circuil skeiched. (2) Could he use slab
rnduciances in place of a loose coupler. (3) Wave.
length range of o ceriain coil. (4) Could a 6.voli
mecumulator be wsed for * Ora " valve.

{1) See disgram Fig. 3. (2) Slsb coils could

4

:

Fig. 3.

be used. Except for wvery short wavalengths
the reaction coil should be smaller than the A.T.I.
i3) About 2,800 metres. (4) O.K.

*X.B.8." (Yorkshire) asks (1) If the Reinariz
funer described in the wrue of May 31 e suitable
for S W. talephony. (2) If¢ r condensers would
be e iciend for lelaphony. (3) What mize of condensers
muu mﬂfgﬂm buner. (4) Ijunp&rmﬁum

for a poriable set, and if the area over
W may be used i limided.

{l: Yes, if carefully used to prevent re-radiation.
i2) Quite satisfactory. (3) Both 0-00056 mid.
i4) Beparate licence is usually required, but why
not write to the Becretary of the Post Office !

‘. '" (Widnes).—Range of your set
will be up to about 3,000 metres. A variable
rondenser for series use and short wavelengths
would be an improvement. A potentiometer
3 Dot DOCOESATY.

“J.WK." (Stanmore) encloses diagram of
three-nalve Iransformer ocircuil and aosks (1) jil!
would be suitable for all telephony. (2) Data for
ronsiructing tronsformers, induclamces and conden-
sers. (3) Data for ihe consiruction of fized condensers
of 0-000256 mfd. and 0-0004 mfd. (3) Would the
=l described on page ZBO of the Mnymberuiaﬂn
for telephony ; if not, whai additions would be re-
quired, and would o 1 ere with other people.

fl} The ecircuit is K. ATI., 9" x8" of
No, 22 ; Sscondary inductanocs, 8 x 4" of No. 28 ;
ATC., 0001 mid.; C.2, 0-0006 mid.; C.3,
0-0002 mid.; Cd4, 0-001 mid (2) Condenser
should be 0-00025 mfd., mlmﬂlt-hiuk.hur
foils mmmgrmg 2 ema. ¥ § em. For second con-

mid., as abowve, but six foils. (3) We
do mot think so.

“* RAFAT "' (Hull) osks a diagram of a
three.palve circuid for all wuﬂ‘r:mh bedioser {Dﬂ
and 24 000 mefres.

Bee Fig. 3. 340, imsue June [0th. In order
to cover such a rangs of wavelangths it will,
however, be necessary to use a seriesa of H.F.
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interchangeable transformers, about six being
nesded for sach pair of valves.

""A.H."" (Sheffield) asks (1) Would PCGG,
2 MT and FL be oudible af She
on a three.valve receiver wilh a frame aerial.  (2) If
some wnres 10 fi. long, siveiched across a room, would
be better. (3) How many ond whal distance apori
would the wires require to be. (4) Sugpestions for
a belter grrangemend of aerial.

(1) No, you should use at least two stages
of H.F. amplification. (2) This is somewhat better
than the = frama. (3) Only two or thres,
say 2 [t. apart, would be required. Make the down-
lead as long ms possible. (4) An indoor asrial
with four or five valves, including two H.F.,
should give the required resulta.

“E.D."" (Kennington) acsks (1) For diagram
of a panel to be connecied fo ons already in use.

ii].f_,fnmumymhuuu H.T. batieries
for soft and hard valves. ) If & is necessary
fo use L.R. hﬁp&mnwﬂhnhunlfunm

Fig. 4.

(1) Bee diggram Fig. 4. (2) If the valves are
of such widely different types we should recommend
te H.T. batteries and filament reaistance,

separa
although the second H.T. battery could very likaly
be dispensed with. (3} The H.R. telephones

will be quite suitable.

““K.B."" (Hucknall) sends diagram a el
and osks {l::: If the nc?nnau.lmu ars nm?u (2)
Winding data for the induciance. (3) If i will be

1 fo receive lele Jrom a distance of 150
miles. (4) Would a hwo-valoe sel be betisr.

(1) The connections are 0.K. if the negstives
of tha two batteriss are connected together as wall
a8 to the earth. (2) For British broadcasting,
RO ft. of No. 22 for the A.T.I., and 50 ft. u:lHu !!
for the reaction. (3) You are unlikely to
such a range-—50 ft. is more like it. {l}ﬁnﬂunlj
son Fig. 2, page 272, May 27th, and many others

WQEEH?H-T&L o {Elilm:!l}.lm u:ra;iﬁmi wrh
except c-:uhl] ow lo tm-
prove i, I:E}Utuﬂaar

s would
be betler than remisionce ﬂlpﬂl:l.l‘l coupling. (3) If
PCGG should be heard uwith four valves. (4) Causes

of nowes in lelephones if the L. F. valves are ioo
bright.

(1) If & set works well on everything else it must
be suitable for telephony. Failure is probably
dus to unskilful handling. For good results very
caraful reaction adjustment is required. A ﬂ“ﬁ
tiometer is not required. (2) Very little
at 1,000 metres. Transformer co Im;[ huthr on
short waves. (3) Yes, but more H“E
instead of L.F. would be batter. H]Duumthurtn
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an unsven discharge of the battery at the high
rate or to accentuation of noises already there
owing to a stespening up of the characteristic.

“LABURNUM '* (Bethnal Green) asks
(1) The wavelength range of a ceriain circuit. (1) If
0-0003 mfd. iz too small a sondenser for a closed
cirenit. (3) If a certain winding will be suilable
Jor o spherical reaction coil. (4) What times are
sndicated by 15.50 and 23.30 G.M.T., and if there
s a code book for deciphering these times,

(1) Approximately 3,600 metres. (£) No.
al vernier condenser you would

not l:-I affect the Irwa-lungth (3) No. Wind
it mt.h same wire as the {!-:u]: (1). (4)
3.60 pm. and 11.30 p.m., G.M.T,, i.e, 4560 p.m.

and 12.30 a.m., B.S.M. No code book is NACOESATY.
The last two figurea give the minutes and the first
one or two the hours, reckoning 24 from midnight
to midnight. ; :

“"R.GW." {Etncktun-nn-’l‘mk;c—él] If youn
are using reaction you should hear G, ZMT
and FL, all weak. Without reaction we doubt
if you 1nl"l.'ll get much except local amateursa, (2)
We should prefer the new H.F. panel, but the
altarnative scheme should give quite good resulta
if properly designed. (3) A.T.L, 8" x 6" of No. 22,
with slider. Coupler primary, 3" x 3" of No. 2Z,
two taps. Coupler secondary, 8" x5 of No. 24,
six taps. Reaction coil, 4" x 3" of No. 2B, three
taps. (4) Uss the same gauges as in (3), I.I.'ld try
the following numbers of turns; the cams used
do not matter much :—

Metrea A.T.I. Closed circuit HReaction
200 - 600 120 100 50
800 - 1,200 200 200 120

1,000 - 4,000 350 350 200

Final adjustment should be made by experiment.

“M.E.M." (Clayton) asks (1) For eriticism
of a set. (2) For criticism of o sntervalve
transformer. (3) If fine lissue paoper may be
indroduced between the layers of the windings. (4)
How to make honeycomb coils.

(1) Circuit O.K., but grid condenser should
be about 0-0002 mid. With wvanes 4" diameter
and spacing 1 mm. between fixed and moving, 10
plates will be required of 0-0005 mid. and 31 for
0-001 mfd. (2) Probably O.K., although 4/1 is
rather & high ration of turns, (3) Yes. (4) Thess
coils need some form of winder, such as the* Lokap,"
or the winder described in the issus of July 3rd,
1921. The use of such coils will enable a range to
be brought up to any desired value.

JEO. (Leyton) wishes to transmit abow
50 yards and asks if i would be fo do this
with, for inslance, a coherer set uwithout the necessily
of a transmitling licence. Also, if reception on a
erystal would be possible.

Transmission without licence is only allowed in
the case of what may be called toy sets. We do
not know of any ruling as to the exact range which
may be coversd. We should advise application
to the P.M.G. for & ruling in rd to your case.
Crystal reception could be employed, but not very
easily, with the type of set generally used for these
transmitters, which operate on & very low wave.
length.

“*L.J.R."" (5t. John's Wood) asks (1) Question
abow! certain aemals. (2) For dimensions for a
0-0005 mfd. condenser. (3) Dhimensiona for a
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0-002 mfd. variable condenser. (4) If 120 ohm.
telephones can be wsred with o crystal sel withowd o
iranaformer.

(1) The aerial acrosa the road would give better
results, and would not affect the other stations, but
it would be to ohtain npermll&umthe
authority responaible for the road. This
ba somewhat difficult to obtain. (2) Abour
ﬂﬂpluu, with a space between fixed and
of 1 mm., diameter of platea 3”. (3) 456
E"dilmat-ar,ulmmt.hnupmngnil
transformer must be used.

“"H.R." {Yﬂrt}#—[l'_i and (2) Set should give
PCGG if the parallel A.T.C. is removed, or anly
used at approximate minimum value. Also,

condenser should be about 0-0002 mfd. and not
0004 mfd. (3) The H.R. telephones will be some-
what more sensitive than the L.R. and transformer

“*L.H.C." (Cambridge) asks which of the
formulae (@) A = 1885, LC (b) » = BIT, LC
v correct where \ = wavelength in metres, L u

inductance in mhys., and C capacity in m, }
namhndwﬂnlurdm!uadurﬂ o PtE]GG

(1) Formula (@) is correct formula; (b) is correct
if mductance in measured in mhys., n.nd CRpArItY
in millimicrofarads.

(4) A

"“S.W.R." {Lnndnn‘_l (1) Wind primary with
No. 28, and reaction coil with No. {2} About
two un]i spaced taps on eath coil. (3) No. 26

(4) Bmﬂiagmm Fig. 6, page 84, April 15th issue.

“C.G." }»—(l) Your present et
is of very inefficient type. Revised set should be
a8 in Fig. 5, p P2, April 15th issus. (2) An
iron-cored L.F. with a valve transformer is required.
This should have a core {* in diameter, with windings
of 1 oz. and 3 oza. of No. 42. (3) Not essential, but
generally deairable.

“INTERESTED'' (Eastbourne).— (1) Yes. (2
Yea, about 0-002 mfd. (3) 0-0006 mfds. (4) Yes
Certain extra parts would be required, but all the
old apparatua could still be emp

““ TRIER " {Manchester) m’m‘lﬂ fo ws ©
fwo-valve sel with an indoor aerial, and aske what
resistance belephones to use, and if a suilable telephone
tranaformer has been described.

The suggested aerial iz very . You will gret
a8 good result from about 26’ of wire in & straight
line somewhere in the house. Telephonea may be
4,000 ohma, or 120 ochms with transformer. For
transformer see article on page 782, February 5Sth.
1821, isaue.
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Unipivot Thermal Instruments

WITH INTERNAL VACUO-JUNCTIONS.

Calibrated to read in milliamperes or
amperes, and suitable for frequencies
up to 1,000,000 per second. Can
also be supplied for dieect measure-
ment of D.C. and A.C. pressures
and currents covering a very large
field by the addition of standard
shunts and range multipliers.

HRITE FOR FURTHER PARTICULARS.

The Cambridge & Paul Instrument Co., Ltd.
Geadoffice® 45 GROSVENOR PLACE, LONDON, S.W.1. | oionames b riage

THE RADIO EXPERIMENTER'S |
HANDBOOK ™ /!iF & couesey

113 pages. 99 Dagrams and [llustrations.

PRICE 3/6 NET.

( Postage 6d.)

The am of the true Wireless Experimenter should not be merely fo purchase a complete
installation or to build one up from a complete set of working drawings, but rather to design hus
sef fo meei his owon requirements.

The object of this handbook s fo foster, if posmible, such an attitude by indicating the chief
features of such design work and the principles upon which it depends.

— ™ - mE———— — e o
=—

CONTENTS—
Creneral Considerations—Components of Wireless Installaon—The Aerial Circuit—Receiving
Tuners—Receivers, including detailed instructions on the making of the many types of inductances
and wseful Mark 11l tuner modifications, Amplifiers and Valve Detectors with circuits of high-
trequency, low-frequency and resistance—Capacity Coupled Amplifiers—Heterodynes, giving
working instructions for making up 2 long range heterodyne wavemeter—Appendix : High
Frequency Measurements and Caleulations with valuable data and tables,

THE WIRELESS PRESS, LIMITED, 5 st sonpon. wo:
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A Further Development of the Armstrong

" ™
Circuit.
HOW TO APPLY THE PRINCIPLE TO EXISTING APPARATUS.

By Epcar H. FerLix, Associate I.R.E.

UPER-REGENERATION is the term

used in description of the new circuit

recently described by E. H. Armstrong.
In utility it overshadows previous achieve-
ments of its discoverer.

Armstrong is responsible for the develop-
ment of the regenerative principle in its
application to heterodyning by means of which
we amplify short wave signals at radio
frequencies to an extraordinary de

The super-heterodyne was used last December
by the American observer in receiving amateur
signals from the United States. Two hundred
feet from his head-phones he could easily hear
the signals from one of the American amateur
stations.

Now, if the super-regenerative circuit is
used, such resulls are possible with but rwo
vacuum ftubes instead of ten. With its use
the radio frequency transformer becomes un-
necessary. With this circuit it is claimed that
the only limit to the amplification obtainable
for any signals is the rube's current carrying
capacity.

LimrraTioNs oF THE REGENERATIVE CIRCUIT.

If you operate a regenerative receiver, you
have noticed that there is a definite limit to
the amplification of music by means of regener-

® Thia refers 1o the station 1BCG.—Ed.

ation. Too much reaction coupling causes
the receiver to generate continuous oscillations.
When it does this, the good tone quality of the
music received is lost.

Armstrong’s new discovery is a method by
which we can make full use of reaction
without causing the receiver to generate
oscillations.

The reaction may be considered as the
insertion of ¢ negative resistance” in the
vacuum tube circuits. Such resistance wipes
out the positive resistance of the tube and its
associated circuits or tends to do so. When
the negative resistance applied by reaction
approaches a certain relation to the positive
resistance—let us say when the negative and
positive resistances are a|:1-|:|nt'r;||:||:zm£|l:4.=:l:o,r equal—
the receiver generates continuous oscillations.

Immediately before this point of approxi-
mate equality is reached there is, however,
considerable amplification of music without
distortion. For five or six years, many have
exclaimed to themselves : *“ If only the negarive
resistance could be made greater than the
positive without having the undesirable oscilla-
tions set up, what tremendous amplification

would be possible !
It seems obvious that the theoretical limit

of amplification is reached when the positive
resistance approaches and approximately equals
the negative resistance. Certainly, it was
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argued, the system will oscillate if the negative
resistance becomes greater than the positive.

Armstrong set out to solve the seemingly
impossible problem—and he has succeeded.

Armstrong’s home station uses a small loop
antenna and two vacuum tubes connected up
with his super-regencrative system. WJZ is
twenty miles away. Yet, 1,500 feet from his
phones, Armstrong can hear the music sent
by WJZ,

THE WIRELESS WORLD AND RADIO REVIEW
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For illustration, imagine first an alternator
generating a current of fifty thousand cycles or
mnre—-—ﬁgﬁ-:t any fr:qu:ntz_',r beyond audibility.
Next, imagine such an alternator coupled with
the plate circuit of an ordinary regenerative
receiver. If the apparatus could be adjusted
so (1) that the maximum regeneration would
take place when the alternator is positive and
(2) so that regeneration would be prevented
when the alternator is negative, you would

Cipa)
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The Super-Regenerative Crrcuit, adapted to a. reaction receiver for reception of telephony.

Changes requared in the receiver are : (1) Substitution of battery to give a negative potential

i the grid for grid condenser and grid leak ;

and (2) tap comnected to top

of secondary inductance.

At a recent meeting of the Institute of Radio
Engineers, at which Armstrong first publicly
described his invention, a small loop receiver
was set up. With a regenerauve circuit and
two steps of audio-frequency amplification,
music from WJZ could barely be heard even
when the phones were but a few inches from
our ears. This 1s due to the fact that the
Engineering building is a steel structure and
so well shielded that it is almost impervious
to radio signals.

But with Armstrong’s three-tube super-
generative circuit, we could easily hear the
music in every part of the lecture hall !

How SUPER-REGENERATION WORKS
The basic principle of super-regeneration is

"very simple.

have something that would meet the case.
In such a case regeneration would not destrov
the quality of music, for it would be choked so
frequently and so rapidly by the alternator
that the musical qualities would be retained ;
and in addition, full advantage would be
obtained from the regenerative effect which
would build up during the positive period of
the alternator’s cycle.

The same result would be obtained were the
alternator coupled with the gnd circuit or
with the secondary circuit.

The most satisfactory generator of continuous
waves of high frequency is of course the vacuum
tube associated with the proper arcwts.
Armstrong therefore evolved circuits employ-
ing the vacuum tube as the generator of the

UNIVERSITY OF CALIFORNIA
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high frequency oscillations. One tube serves the
ordinary functon of detector and regenerator;
the other serves as oscillator, producing high
frequency current which is impressed upon one
of the circuits of the first tube in such a way
that the negauve resistance exceeds the positive
resistance at intervals of 1 50,000 of a second
or less.

SUPER-REGENERATION FOR RaDIO-TELEPHONY.

Figure 1 shows the circuit best adapted to
reception of radio-telephony. The section
enclosed in the box on the left shows an
ordinary reaction receiver, modified only by
the substitution of a grid barttery and a tap
at the top of the secondary of the vario-coupler.
L,and L, are the primary and secondary of
the tuning circuits ; L. is the reaction coil.

The second tube and its circuits comprise
the oscillator. The grid and plate circuits are
coupled by inductances L, and L;. The gnd
inductance is shunted by the variable condenser
which determines the frequency of the oscil-
lations generated. The output of the oscillator
tube is impressed on the secondary of the
receiving transformer or vario-coupler.

When the oscillator tube is conductive, it
short circuits the secondary, stopping fer the
moment the generation of oscillations. When
the charge on the grid of the oscillator tube
reverses, the first tube oscillates. The oscillator
tube therefore acts as a switch, short circuiting
the secondary 50,000 times per second or more.

How TO ADAPT SUPER-REGENERATION TO A
ReactioN RECEIVER.
This arcuit is drawn so that from it you can

A4
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make a super-regenerative unit to add to your
regenerative set, thus converting it into a super-
regenerative receiver.

Figure 2 shows a circuit particularly adapted
to C.W. reception. It employs a third tube
which acts as detector. A separate inductance
coupled to the secondary is used to transfer
the output of the oscillator tubes to the-
detector tube. The heterodyned frequency
is controlled by the wvariable condenser
across the inductance in the plate circuit
of the first tube and by the variable condenser
across the grid inductance of the second tube.
In this circuit the oscillator tube acts upon the

itive resistance of the plate circuit.

The third circuit acts upon both the grid and
plate circuits of the first tube, reducing the
negative resistance while increasing the positive,
and vice versa. This circuit gives the greatest
amplification possible with two tubes. It will
appeal to amateurs wishing to make the most
of their equipment, even at the expense of
greatly increased number and difficulty of
adjustments.

ADJUSTING THE SUPER-REGENERATIVE CIRCUIT..

The process of adjusting these circuits after
they are set up is as follows.

First, the coupling of the oscillator tube is
reduced to a minimum, so that no oscillations
are generated by the oscillator tube.

Second, the antenna and secondary circuits
are tuned in the usual manner.

Third, the reaction is adjusted unul maximum
amplification without distortion takes place.}}

Fourth, the coupling of the oscllator tube

=~

Fig. 2. The Super-Regenerative Circuat adapted to C.W. reception.

The third valve
detector of the combined outputs of the osaillator and amplifier valves,

acts as a
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arcuits 15 increased until one hears the fambiar
click which indicates that continuous oscillations
are passing thro the phones.

Fifth, thcrﬂcnugnﬂmuphngnfth:ﬁ:ﬂ tube
15 mr.:ruscd

Sixth, the variable condensers of the oscil-
lator tube circuits are readjusted until the
quality of the music is restored.

REDUCTION OF SPARK STATION INTERFERENCE.

In addition to possessing extraordinary
amplification properties, the super-regenerative
system greatly reduces interference from

E i ét@'
it G
| 196

means of which both negative and positive resis-
tance 15 acted upon. The second valve acts
merely as a detector.

stations. With ordinary reaction, the
trouble from spark stations is much increased
because their interfering signals are maintained

THE WIRELESS WORLD AND RADIO REVIEW
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after the incoming energy from the
station has ceased. i

With the super-regenerative circuit, regese-
rative action is periodically damped out tens of
thousands of times per second, so that the
interfering spark signal is stopped as soon as
it ceases affecting the receiving antenna.

The super-regenerative system requires
“hard " valves.

A remarkable feature of the super-
regenerative circuit is that its amplify
power increases inversely as the square of the
wavelength. This means that the shorter the
wavelength the greater the amplification. In
this way the problem of interference is
minimised, for the shorter the wavelength the
smaller thf: band of wavelengths affected by
one transmitter.

Cascade amplification is possible with the
system, but with entirely new methods and
circuits. Audio-frequency amplification, as
we are familiar with it, sets up harmonic,
rendering the system inoperative. Ths
difficulty is overcome by applying audio-
frequency amplification to the second harmonic
of the station whose signals it is desired 10
amplify.

Within a short time many amateurs wil
have supergenerative sets in us:, and no doubt
sim variations and applications of the
system will be evolved. article artempts
merely to make sufficient information available
to enable the amateur to begin his
Much interesting - information 1is E for the
future.

A Four-Valve Station Suitable for
Short Wavelengths (ontinued).

By Percy W. HARRIs.

2—THE HiGH-FREQUENCY AMPLIFIER AND
DerecTOoR UNIT.

N the last article the tuner for this station

was described. This, as mentioned,

is the first of three units. The second

is a two-valve high-frequency and detector

unit which can be used by irself or in combina-

tion with a two-valve low-frequency amplifier
1o be described in a further article.

For short wavelengths the resistance-capacty

method of high-frequency amplification 1s

ruled out, and one must have recourse to

either transformer or reactance - capacity
coupling. When it is not desired to receive
wavelengths much below 600 metres, tapped
transformers and reactance prove vers
satsfactory, one method of using such having
been described by the present writer in The
Wireless World and Radio Review.*

The particular receiver described in this
article has been tested down to 140 metres
and has been found very efficient. The arout
used is that described before the Wirees

« Wireleas World and Radio Review, April 1 & 8, 192
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Society of London by Mr. Frank Phillips.f
This uses reactan ity coupling, the
reactance coils being interchangeable. Omne
set of coils can be used for both tuner and
amplifier, as the coil used in the amplifier is
always larger than that used in the tuner.
The chief feature of this particular circuit
apart from its efficiency is its stability, which
15 obtained by connecting the grid of the H.F.
valve to the positive filament terminal, thereby
maintaining the grid at positive potental and
stopping all tendency to self-oscillation. The
loss of efficiency due to positive grid potential
1s made up by the reaction coil which supplies
from the H.T. battery the energy otherwise
lost. Unless the gnd is so connected it is
necessary to use a potentiometer to control
grid potential, and this introduces a complica-
non and further adjustment (although in some
cases a slightly higher efficiency may be ob-
tained).

In considering the construction of such
a receiver, the wnter thought it advisable
not to incorporate the reactance tuning con-
denser in the instrument, as condensers are
very useful in experimental work, and few
::pe:rmlmu-rs wish to reserve a gm:rd variable

tWireless World and Radio Review, April 8, 1022,
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condenser for one s¢ alone. Terminals
are therefore fitted for the connection of an
external condenser, which may be of a value
to suit the particular range of waves being
received. In most cases a maximum of
o-oo01 mfd. is the largest advisable.

Fig. 1 shows the general appearance of the

General appearance of the H.F.
amplifier and detector wmt.

Fig. 1.
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Fig. 2.

Layout of Panel. Terminals on the left are for © Input.”
for reaction, reactance condenser, and H.T. respectively ;

On the top row they are
the pair on the right side

being for L.T., and those at the front for telephones or note magnifier umit.
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Fig. 3. The underside of the panel, showing the wiring connections.
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Fig. 4. Layout of underside. The ordinary type of filament resistance can be substituted
for the special type shoun here,
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instrument. It is designed 1o use V24 or
QX valves, as these are particularly efficient
on short wavelengths, owing to their small
internal capacity. Obviously the four-pin type
of valve could be used with slight modification
of the design.

A separate filament rheostat is fitted for
each valve, as the purpose of the two valves
15 different, and separate adjustment is neces-
sary 1o obtain best Jesults. There are twelve
terminals on the instrument, for “ Input,”
“ Reaction,” ** Tuning Cundmscr," “H.T..”
“L.T.” and " Output™ ively. The plug-
socket for the interchangable coils is placed
between the two sets of valve clips, and im-
mediately adjacent are the terminals for the
reactance tuning condenser. In this way the
leads to the condenser are kept short.
CoNSTRUCTIONAL DETAILS.

The box is made as described in the last
article, and measures 10 ins. by 6 ins. by § ins.
deep. As the box for the two-valve note
magnifier is of the same dimensions, both
may be made at the same time. They can
be finished with two coats of mahogany
varnish stain, if made of ordinary deal, or
French-polished if constructed of better wood.
The top is of ebonite, and should be drilled
with clearance holes for the terminals and
valve—clip screws, as shown in the drawing.
Holes must also be drilled for the filament
resistance firtings and for the plug-socket
screws. In this instrument the wrter has
used for the first time a form of filament
resistance in which contact is made with the
resistance wire by means of a long spiral.
This gives a smoother action than the better-
known y

The plug-socket is one sold for fitting to
coils, and in order to adapt it to this instrument
the curved portion on which the coil rests
has to be cut off, Nr. 6 B.A. screws pass through
clearance holes in the ebonite, and hold the
plug from the back. These also afford the
necessary connections with the coil above.

Figures 3 and 4 show the underside of the
panel. Three fixed condensers are used, one
for the grid (0-0002 mfd.), one across the H.T.
battery (0-o1 mfd.) and one across the output
terminals (0-001 mfd.). The first and third
are secured by means of 6 B.A. screws in
blind holes tapped into the ebonite (washers
gripping the lugs!, and the second is held
by the locking screws of the two H.T. terminals.
The grid leak is of the lead-pencil type on
bakelite, of a valve of 1} megohms. This is
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also secured by 6 B.A. screws tapped into the
ebonite.

In the layout of this instrument care has
been taken to keep all the leads as short as
possible. An external telephone transformer
15 used with L.R. telephones.

OPERATION.

The operation of this instrument is rather
tricky at first as simultaneous tuning of two
condensers is generally required. In his
paper* Mr. Phillips gave useful tables of
coils for various wavelengths. For short
wave work the runing condenser for the re-
actance coil should be of not more than
orooor mfd. maximum capacity, although
larger condensers can be used on long waves,

A good method of beginning work with
this set is to take a buzzing wavemecter
{the “ Townsend ™ type serves admirably)
and hold it near the reactance coil. If the wave-
meter is set to, say, 360 metres, the correct
reactance coil being in its plug-socket, vary the
tuning condenser until maximum strength is
obtained in the telephones. The wavemeter, still
buzzing, should then be set near the tuner and
this adjusted until maximum strength is once
more obtained, the reactance tuning condenser
being left as previously adjusted. After a lirtle
practice with a wavemeter, signals can be tuned
in with comparative ease, particularly when
notes have been made of the best adjustments.
VALVES.

Good results are obtained with V24 valves
in both clips, using 30 volts_on the plates.
A little better results are found by using a
“QX" as the detecting valve. Best of all
are two QX valves with 60 volts on the plates.
ConversioN To LoNG WavEs.,

For long wave work the large muldlayer
coils can be used, but it is far simpler to
connect a resistance of about Bo,000 ohms
across the two condenser terminals in place
of the condenser. The amplifier is then of
the ordinary resistance-capacity coupled type.
Another method is to fit the resistance to a
plug, and to substitute it for the coils, the
condenser, being of course removed,
RESULTS.

On the aerial described in The Wireless
World and Radio Revtew for Apnl 1st, page 13
(so ft. long by 20 ft. high, and using reactance
capacity coupling), the Hague Concerts come
in on the two valves without difficulty, tuning
being sharp and selective. On long waves
American stations can frcqu:nﬂ}r be heard.

*Wirelesa World and Radio Rer en, Jh.[:rﬂl B, 1922,
B
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Station Design

(Condinuad from page 454, July 8th, 19232.)

These articles, which np
new o wireless, but to give ex

r in allernate unm.arﬂmuﬂdcdnﬂlaﬂiynhumplmgum:nﬂu
wit details on the consiruchion of all the componenis of the

Actual designa will-of necessity in some instances be somewhat crude, mmmmeymuumaﬁupm
elaborate workshop equipmend. Practical werking insiructions will be given where necessary for the help of
woorkalp

those unacquainted with the more simple
JSacilities exiaf, the derigns may be readily modified.

of inatrumend making.

Of course, where pood

Economy s made an essenhial fealure, hmngmmrndnlmylﬂmmmmdmmpmh

can be obiainad their use hos beem embodiad in the
14 ]

, the descri pliona will aasial them in selecting

. For those who do not desvre to make their owm
squipmendt for their stafions,

The information condained in the first few articles under this heading is to help those new fo wireless and

whose first aim is fo butld o simple sel capable of receiving broadcasted lelep
ground already familiar to many readers. The succeeding

nd consequently COPEr
instalments, ﬁamﬁ;rﬂf:aﬂ advance by nn.'::’m

and in fhe course of the series the consiruchion of an elaborole station will be evolved.

VIII.

AVING completed the construction of the
Huin.glu valve panel described in the previous

article under this heading, it now remains
to axplain the method for connecting up and operat-
ing the panel for the reception of signala and in
particular the telephony that is tranamitted on
wavelengths between 300 and 450 metres.

Thers are many designa for the construction of
toning coils, but in order that the reader may not
be yod further by the necessity for making
other instruments, the tuning coils described in an
oarlier issue® can be made use of. Thess should
be wound exactly sa described, two such coila
being required, one for connectiom in the aerial
ci:lf:rit nid I;:mrhad “A" on the panel, and the
ot whic hnaumrit-upmdmrmtim
effects is connected to the terminals “* R.™

An accumulator is necessary for providing
the current for heating the filament of t]l:"w valve.
Mosat valve filaments need only 4 volts for this
purpose, and consequently a 4 wvolt 20 ampere
hour accumulator will suffice. It is inadvisahle to
salect & bat with less capacity than that sug-
geated, as it willneed to be in use for several hours
at a time. Moreover the ambitious experimenter
will not be content with & wsingle valve set for
very long, the addition of amplifying wvalves
ine the current consumption.

The high tension battery may be of any well-
known make, and those made up in 15 volt unita
can be specially recommended. Three 15 wolt
units providing 45 wvolts will operate most of
the receiving valves at present on the British market.
These batteriea must be connected in seriea, that
in, the negative, end of the first battery ia taken to
the negative H.T. terminal of the panel, ite positive
end being connected to the negative end of & second
battery, the positive end of which is taken to the
negative end of a third battery, which has ita
positive end ready for connecting to the H.T.
positive terminal of the panel when the remainder
of the apparatus has been connected up. It is
always advisable when connecting up a valve circuit
to leave the joining up of the H.T. terminal until
laat, for should an error in connection have heen made
whilst the H.T. battery is connected, it will probably
be found to have become mmplat-ﬂly discharged,

* Wireleas W urHum:‘ Radio Rmcw, p. 327, June
10th, 18922,

o

A BIMPLE VALVE RECEIVING SET.

aven if only left arronecusly connected for a brel
interval. It ia & good Elm before finally joining
up the itive laad of the H.T. battery to make a

teat between this lead and the terminal to which
it in to be joined, by moistening the fingers and
touching them on to the pointa to be connected.
If & slight shock is felt a faulty connection must te
looked for. By moistening the fingera and applymg
them across the main terminals of the H.T. battery
a test is afforded as to its condition, as most in-
dividuals are susceptible to a slight shock when
making contact with a potential as low as 45 volts.

Telephone receivers of high grade manuofscture
as referred to in & previous articls are required,
and should have a total resistance of not less than
4, 000) ohma. To minimiss distortion in the

tion of telephony, it is not neceasary that they should

be of the type having adjustable ﬁoln pieces. The
reader should acqguaint himsalf with the many types
at present on the market before ,in

that he may be satisfied that he has secured re-
ceivers of the most reliable make. It is false
sconomy to save a few shil hasing
inferior telesphone receivers. o :i I::I'E‘ tede-
phone transformer is not advocated here. In the
course of these articlea, the construction of such a
]:uﬂm of ﬂ.prnu.ru.t-lm suitable for use with high
aphones a8 mentioned abowve will
dmnbud

In p a valve, one having fairly good
rectifying properties l-hm.l?.'d. be asked for,and that
E:;wntu the LE" type is icularly mI“:I:ﬂJ;

ar w ve g or t
batter I'LP\]TI:I are tbﬁl“ R4B," grh:nd :ng
the latter two requiring adapters for fitting to the
standard valve holder. All of thess valves have &
cylindrical plate and spiral grid totally sorrounding
the filament. There mgnmmjr -fn..]] tubular
types of wvalves with four.-pin sockets having
slectrodes in this manner, and these,
although admirably suitable for operation in
apecial circuits cannot be recommended for use

with this outfit.

For telephony tion a variable condenser s
practically indispensa Although it is mtended
to dmnmu uunlt-rnuhnni ki of ona of these instru-
ments au uantly, roader, unless possessed
of a lathe,is H-dvuid to buy one. Variable con-
demsers for use in valve eircuita should be of the

air dielectric type, that is, the space between the
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fixed and moving should be oecupied by
oo other insulator t air. One of ially large
cepacity need not be selected. It would be more
sxponsive, and owing to its large dimansions would
sot be capable of giving fine adjustment. A con-
denser having s maximum capacity of not more
than 0-001 microfarads should be o if the
:Muf-i:nul'th&mdﬂrhthhﬂﬂpﬁunn{uhuﬂ
wave signals, and in any cases a cheap low capacity
vanable condenser is always useful. This instru-
ment will probably have an ebonite knob for
revolving the moving plates, and it is advisable not
to put it into use without providing an extanasion
am so that adjustments can be made without
bringing the hands near to the platea, which ia apt
w camss amall variations of tuning. A amall hola
drilled into the mide of the knob and tapered by
means of the tag of a file can be made to firmly
hold the tapering point of & 5 in. pisce of } in.
ebonité rod.

In connecting up the outfit, the aerial is taken to
one terminal of the serial tuning condenser, the
other terminal of which is connected to one end of
one of the inductancea. Thia end is also taken to
the terminal marked " Al." The other end of
this inductancs is connected to the terminal marked
" A2,"" and also to the earth wire. In the diagramas
of the valve panel, terminals were shown marked
“serial " and *earth.” Theas were provided
for subsaquent use should the sxperimenter decide
o convert the detactor pansal into a complate
receiving tuner, in which case thess terminals would
be needed. To obviate the connecting of two wires
under each of the terminalsa ** A1 " and A2 " internal
connactions may be made across between A"
and Al," and “ E " and " A2 " (Fig. 1, page 455).
The inductance will then remain connected on the
“Al" and " A2" terminals, whilst the lead
I'n:rm the variable condenser will pass to terminal

‘A" and the earth wire will be connected to
terminal " E." A similar inductance has its
ends connected to the terminals marked “R1™
and “* R2."" The H.T. and L.T. batteriea, the
telephonos, and the insertion of the valve complete
the connecting up of the sst.

The method of o tion is firat to adjust the
brightness of the t to nearly maximum.
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There is little danger of b the filament out
when working from an accumulator of only four
volts. The aerial tuning condenser is set to & mid-
position adjustment and the serial and reaction
coils are placed almost completely over one another.
If a shrill whi noise is heard the top coil
should be slowly pushed away from the other
with a small piece of ebonite until the noise just
ceasss, If no whistling is heard a click shoul
obtainable in the telephones as the two coils are
moved art. If this 18 not obtained, one of
the coils should be turned over and the test repsatad.
The turning of the aerial tuning condenser should
lrnw b in signals. The overlap of the coils
rkapt At & minimum d reception, and
l‘..hu}f ihnuld only be sufficiently close to bring in
the signal. Too much overlap will reduce the
signal gptrength, but, moreover, and this is very
important, excessive overl will g risa to the
production of oscillating -:u:ti']-um. in ﬁuﬁnl circuit
of sufficient intensity to cause interference with
other receiving stationa which may be near by.
It is probable that the experimenter will receive,
first of all, ship and coast stations on wavelengths
of about 600 metres and in searching for telephony
the aerial tuning condenser musat be turned to a
amaller value than is required te bring in 800 metre
transamissions which can be recognissed by their
buzzing note. Thesa stationsa use tranamittera
of the spark, or damped wave type, which can
be identi by the fact that no variation is obtained
in the plt-ch of the note aa the tuning is altered.
Tﬂ-l-uphn:n].r ion, particularly from amateur
stations, 18 ly attended by a shrill note which
ﬂuctum with movements of the serial tuning
condenser, and it ia 'ﬁlmﬂy very difficult to

tune in speach tranamitted on low power, away from
noise of this kind, erally referred to as the
* carrier wave."" With moderately high power

transmisasion, however, there iz no difficulty in
tuning into the telephony by critically adjusting
the variable condenser by means of its extension
handle. A refinement that facilitates ecritical
adjustment is the coonection of & small value
(05 microfarads )variable condenser across the
reaction coil.
F. H. H.

Sir Oliver Lodge’s Address to the
Wireless Society of London

The following is the text of a letter received from
dir Oliver Lodge, F.R.8., regarding his addresa to
the Wirelesa Society of London, published in our
issue of July lst. Sir Oliver Lodge suggeats that
the letter should be published as a means of drawing
aitention Lo one or two corrections to be made to
the report of his address.

To the Eduor of Tae WirerLess WorLp
a¥p Hapio ReviEw.

Sirn,—1 regret that I had not time to correct
amd amplify the report of my lecture to the Wireless
Society, published in your July issue. But the
report s very well done, and someone has kindly

10eh July, 1922,

correctad it for me. There remain only a few
errata, of which I need only mention the following:—
Middle of first column, p. 409 :—'" The ether
being the light "' should be “ the ether being
treated as an slastic solid.”
In the first equation on p. 409, p should be 2.
The first paragraph on p. Il; should be in
guotation marks, becauss it was the footnote
with which I concluded my Paper on Electric
Waves in the Fhil. Mag. for August, 1888 ;
the preceding paragraph being also a wirtual,
though rough, quotation from the conclusion of
that same Papar. |
Near ond of second column on p. 415,
should be 1899,

1880

Yours faithfully,
{Signed) OLivERr LobpGE.

B
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Some Effects of Capacity on Mutual Induction

The follneing is a reply lo the discussion on the paper vead by Mr. J. H. Reeves on the above subject,

Mr. J. H. Reeves (in reply communicaled).

Prof. G. W. 0. Howe has brought to my notice
a paper by himself written in 1912 (Electrician,
Veol. 88, p. 1,017) in which he showed that the
offect of electrostatic coupling helps or opposes
that of electromagnetic according to the direction
of winding of the respective coils. Mr. Coursey gives
a qualitative explanation of the same phenomenon.
Interesting though this is, I do not see how to use
it for improving the design of reception coils unlesa
numerical valuss can be ecalculated for coils of
stated dimensions, and he givea no hint how these
caloulations can be made as regardse the co-efficient
of electrostatic coupling. Mr. Carpenter gives
precise direction a8 to where to seek for the necersary
expressions, hut Washington, U.8.A., is rather
far for the amateur. 1 will try to get a copy
but wish it could be bought in this country.

I draw so much distinction between the two
typea of electrostatic coupling because I found
in practice there is a great difference in action
as regards pmng through jamming signals, and
I will state in greater detail the experiments which
made me abandon the variable condenser coupling.
I usad my No. 40 coils very loosely coupled, fully
one foot apart, so that the coupling should be almost
entirely static. [ arranged the variable condenser
and the static coupler circuits so that each could
be coupled up instantaneously through one of two
plugs. Using the latter coupling first I tuned into
400 metres by s buzzer wavemetra and then,
bringing in the other, I adjusted the condenser
till the strength of the signals was as nearly as 1
could judge the same. Hence I concluded I had
reached Mr. Coursey's criterion of equally effective
capacity muflinga. With the circuita left in this

justment | listened in for the FL 8.30 G.M.T.
time signals. These were easily readable on the
condenser coupling, quite inaudiable on the static
coupler connection. I changed over to single
circuit working. FL continued to come th
with some variation in strength. I turned back
to coupled circuit working (a single switch makes
these changes) and disconnected the sarth connec-
tion of the A.T.I. FL came through the secondary
with appreciable, but small, alteration of strength,
but was again inaudible on the static couplers.

My theory is that when the FL wave effect
reaches the junction of the end of the A.T.I
and the lead to the secondary via the coupling
variable condenser it has two paths in parallel
direct to earth, and the oscillations forced on sither
of these is independent of that on the other, or
nearly so, while in the case of the static couplers
the FL wave eflect sota up forced oscillations
in the A.T.l., altered ibly, but w alightly,
by back action, frumpfl?; aﬁcireli a;{rip.g Tlfn-
forced oacillations, greatly dimini.al'b:-g in etrength,
are passod on to the second strip, and by it, with
still further diminution, are passsd on to the second-
ary. This may also explain my observations
on atmospherica. I waa unable to listen in for
some days preceding the reading of the p ﬂ]l:ra
as [ waa in bed by medical orders. The fact t
atmospherics were exceptionally bad during those
days makes me regret still more my enforced
abstinence from wireless work. I hope, however,

to be able one day to take my set of No. 40's over to
Mr. Blake on & really bad day and we will have
& comparison between these and the Reinariz
sot he so interestingly described.

In reply to Mr. Blake's enguiry as regards
signal strength I will include an allusion to Mr.
Child's suggestion that 1 use extra high amplifics-
tion. The 561 waa designed more for ammplified
working over a large range than for high effictency on
any one ; further, its minimum range is 1,500 metres
and mosat of my later work has been done on 600
and 400, with only four V.24's instead of the full
number of six.. Hence the H.F. amplification is
certainly not extra high, and indeed on a friand's
circuit with one H.F,, tuned transformer coupled,
I have heard better t.luu:. with my four. As
long distance 600 metresa work, the beat 1 have got,
with No. 28 coils, magnetic coupling only has been
Alexandria, SUH. With the same amplification,
using my No. 40's feet apart and relying on the
atatic coupling only, Mr. Murchis and I have resd
& ship nnswemlg jn.-:mn, FUI. Hence as regards
reception, provided reaction just short of oacillation
is used, there would seem to be little difference,
There has been marked difference as regands
elimination of jamming by the alternative methods
of (a) very loose magnetic coupling ; (b) balancing
magnetic against electrostatic, whether by means
of the inherent self-capacity of No. 26 coils, wound
with the turns touching, or by the No. 40 coils nsing
static couplers. I refer Mr. Blake to my early
remarks re eliminsting GFA from Croydon snd
Mr. Child's t-nlaphnn:.r I am not expert enough
to be able to recognise with certainty t-huh-rmnmu-
of GBL. There is & frequent harmonic in the
neighbourhood of 600 metres. With the No. 40's
this is reduced to & restricted band on sither side
of which ships come through on their natursl
note.

From Mr. Child's remarks about the way my
coils and apparatus generally are well spaced
it would seem that my tion unit is of an
wieldy dimensions, so I have had the cunosity to
make & few measurements. The base ia a cupboard,
floor area 2] ins. by 18 ins ; in this are the battens
and spares. On the top back of this is a senes
of panels 18§ ins. by 1l ins. mounted wertically
over one another. This lsaves a shelf 23 ina. by 7 ins
on which can reat any set of coils with which 1 am
experimenting. The bass area of my No. 48 s
iz 1T ine. by 4 ins., and the 17 ins. could be made
14 ins. by altering the reaction adjustment. Surely
thess dimanaium are amaller as regards *° room-
occupying ' space than those of many of which

otographs have ap Eu.l'\!d in The Wireless World.

would willingly double all if by sodoing 1 muldgﬂ
nearer to perféction in the elimination of jammung
and diﬂtnrtmn.

The close agreement of the estimates of Mr
Phillips and Mr. Child aa to capacity wvalues ©
interesting. I can only as & locky chance
the fact that the first pair of laminated couplers
came 80 closely to about the right order of thngs
I have not yet had time to try the effect of making
them smaller or larger, but as soon as I get H.F.

“amplification more suitable for 400 metres and under

I will try varying their magnitude.
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The Elementary Theory of the Thermionic Valve*

By Gorpon Fryer, L.D.S., R.C.5.Eng.
Viee-Chairman of the Hounalow and District Wireleas Society.

theory of the thermiocnic tube or valve as
we are in the habit of calling it, and after the
interesting lectures and demonstrations that we
have had in the recent past, I fear the subject may
‘]an somewhat tedious.
do not claim anything original in what I may
say, but I am only trying to explain in a simple
manner the present accepted theory which you may
read much more fully in any text-book dealing
with the subject.

From this you may gather that I am
primarily those among you who have but recently
entered upon this fascinating branch of science.

Roughly, we may divide those interested in wire-

into three classes. ‘

There are first, those whose chief interest is in
making wireless sets and tuners and in turning out
beautifully polished panels and cabinets; in other
worda, their bent i3 to be wireless instrument
makers. Hecondly, we have the men who, having
obtained or made a set of some kind or other, devote
their time to reading the Morse messages, their
ambition being to become more or less efficient
operators. And, thirdly, we have the clasa to which
we amateurs chiefly belong, who, without neglecting
the constructional and operating eide, are far more
mierested in experimental work, in trying new
circuits and instruments, always with the idea and
hope of bettering our present one and with ever
the possibility of discovering something new that
may advance the science.

But before we can reach this stage of amateur
research work, we must obviously know exactly
what our instruments are doing, how they do it,
and why.

There must be no gadget on our bench whose use
we do not know, and we must be able to picture
i our minds what is actually taking place at any
pownt of our circuit. And if this evening I am able
to assist any of you over the first fence of the
difficult course of wireless theory, my object will
have been accomplished.

If I crush a p of chalk into a very fine
E:::I.ld" and take the smallest particle of it which is

¥ visible to the eye, it would still appear quite
large under a microscope. If this were further
divided into innumerable smaller particles, we should
it length reach a stage where it could no longer be
divided without destroying its character as chalk.

This smallest particle of any element or compound
that can exist of itself is called a molecule.

Each molecule consiats of one or more atoms,
which may be defined as the smallest part of an
element which ean enter into combination with
another atom. (Ses Fig. 1.)

Now, let us consider the structure of one of these
aloms.

THE subject of my paper is the elementary

* A paper read before the Hounslow and District
Wirelesa Society on May 18th, 1922,

According to what is now known as tha electron
theory, an atom consists essentially of a central
nurleus or core around which revolves at varying
distances one or more corpuscles which are called
electrona.

Of the central nucleus we know wvery little,
except that its mass is very much greater than the
glectrons that revolve around it, and that it s
supposed to consist essentially of positive electricity.

Fig. 1. Diagrammatical representation of (a) A
molecule of Hydrogen consisting of one atem. (b) A
molecule of Orygen consisting of two atoms. (c) A

molecule of Water consmisting of two atoms of Hydrogen

and one of Oxygen. (d) A molecule of Sugar con-

sisting of sz atoms of Carbon, twelve atoms aof
Hydrogen and siz atomas of Orygen,

However, it is not so much the central core in
which we are interested this evening as in the
revolving electrons.

Each electron is of infinitely small size, and is
supposed to consist of negative electricity.,

he number of thess electrons, their distance
from the centre and their relative positions, are
different in every element, and it is these electrons
which are ““P_]E‘:’“"d to give toan element its chemical
properties. hus, the difference between lead and
gold may be that the atoms of the one possess a
greater number of electrons than the other (Fig. 2),
and so if we were able to vary the number of alectrons
in an atom we should be able to change lead into
gold, which would be most unfortunate. Howewver,
no physical forces at our disposal have so far bean
able to alter in the slightest degree the structure
of the atom, although we have in what are known
ad radio-active substances, €.9., radiom and
uranium, examples of atoms emitting some of their
electrons. This process, however, takes place very

UNIVERSITY OF CALIFORNIA
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slowly, in fact it would take 50,000 years for a
piece of radium to change into an element of slightly
different characteristirs,

- e it g A esisigelton g
of Bt. Paul's : an ¥
a thread would represent the cemtral nucleus and
several flies circling round relatively show the size
of the slectrons.

The atom with its nucleus and revolving alsctrons
may be likened to our solar system ; the size of the
atom to the Bolar system is as 1: 10, Now,
alth ou can see at & ca what a tremandous
mize this figure is, you will gain a better idea of its

Pig. 2. (a) With

Atoms of three different elements.
one electron revoleing round the posidive core. (b) With

six electrons in fwo orbila,

(c) With fwelve electrons
in fhree 1IN

size if you will try and imagine that an atom with

its electrona and nucleus is a sun with ita
revolving and let ua imagine that ons of
thesa electronic planeta be as the sarth

is. Now, even aa their wize is 10™ timea smaller
than ours, so is their time. In other words, one
of our seconds is equal to 108 of their seconds.

This time is so short that hundreds of thousanda
of years of their time pess during a second of ours.
It is thus quite impossible for us to destroy one
of the worlds.

A book written by Prof. Fournier d'Albe, called
“The Infra and Bupra Worlds,” deals with this
faswinating theory, and 1 should recommend any
of you sufficiently interssted to read it.

«Now hosidea these fixed numbers of revolving
clectrons in an atom, there are other electrons
which are called free electrons because they are able
to move frealy between atom and atom, and under
suitable conditions are able to leave the atom
altogether. They, also, consist of negative elsotricity
and their number variea in 'D"i"!:iP olement, and they
are supposed to give to an element ita physical
properties. It is these free electrons which take
part in electrical phenomena. A substance that
containe many of thess free electrons, which are
easily movable from atom to atom, is a good con-
ductor of electricity such as the metals, as a
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owrrent of electricity, aa we shall ses later, is
simply a flow of thess free slectrons from moleculs

, to mo

Now, undes normal conditions, all the electrons
which, as I have said, consist of negative electricity,
nuutrnhuthnpﬂuhwcmmlnlﬂﬂmhwhmhihul
posssases no elactrical charge, owever, we
tﬁannumhnrﬂfthuefmﬂmmnllﬂyfmmthn
atom, the tive charge in the case will
ponderate, mmm'ﬂlpﬂ-;pﬁu
uhugu,l.ndthummelntmuwutahlﬂr the
more positive it becomes; thua, by withdrawing
elsctrona from an or neutral pisce of
matter we may be said to give it a positive charge.

Bimilarly, if we add electrons to an stom it will
become negatively A positively nhlrpd
astom is called s positive ion, and a negativel

atom is called & negative ion.
o, b

According to the well-known law,
like and attracta unlike. Thus
nagatively charged will one another, but
would attract an uncha itively
e gl bigtith il el
tar num ree trons
the other, :ﬂmﬂhhaﬂlhightrnﬁ
tential than the other, and if these two ira
brought together until they touch, the slsctrons
will flow from the one with the nagative
::hnrgah.t-lntha other until they are of the same
poten
If, however, the differance in potential betwsen
tbntwnbud.miuvu?gmtmd they are brought
towards each other without touching, the alectrons
will Ay mrnu[mmﬁlnnu;whthlnihn' producing
in their th.mugh air an electric spark
{Fig 3), -hmg is simply the heated molecules of
sir caused by the friction of the electrons aa they
pasas through it at terrific speed.

The free electrons are in continual motion in the
atom, and their speed increases with the tem, -

If we heat some water in a kettle the molecules
of the water increase their spead until at last they
are able to overcome the pressure of the atmosphers
and leave the water issuing from it as steam.
Now exactly the same thing occcurs with electrons

If we heat lsaiuuu- of wire, say, by means of an
electric current i it, the movements
of the electrona will increase in as the
temperature is raised, and il we away the
pressure of the atmosphere their speed will increase
much more rapidly.
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1 have gradually, step by step, been leading up

to the whers we are in a ition to under-
stand what takes place in & wireless valve.
-
i
L]
= e

UL,
Fig. 4. Fig. 5.

Fig. 4. Showing elecirons leaving and relurning
to heated ﬁhmnl

In an assembly such as the present, there is no
nead for me to describe the valve in great detail,
but sssentially it consista of a glass bulb, highl
exhaustad ufrl.ir in which is first a filament cffl
tungsten, of which we can raise the temperaturs
L means of & 4 to 6 volt accumulator. Becondly,

is sheet of nickel, which is generally of
eylindrical form, and surrounds the filament, it
is called the plate ; and, thindly, we have betwean
these two and somewhat nearer the filament what
s known as the grid. This takes various forms
mdm.gmthumlhnf\ruw,lmtunﬂyit
of a wspiral of fine bdenum wire.
Two of the legs of the valve belong to the filament,
ﬂpﬂﬂhthﬂ-ﬂ:hmdtbnmhumm

Let us ses w

-

B

As ths temperaturs of the fllament is raised, the
froe -hrtmnl vibrate at a rapidly increasing rate.

to leave the flsment altogether (Fig. 4.)
of ill Jef he bulb. Thei = mmuéf'
st tin t s r ensa 18 rapi

ﬂlhlﬂltﬂ:ls“ and they return to the ﬂI.l.ﬂ:mrﬂr nt irI:ln:ji
actly the sams way that a stone thrown in the air
retarns to the ground.

We thus have & cloud of electrons surrounding
the filament, and this iz called the space charge
aa it really constitutes a negative charge in space.
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Now any slectrons leaving the filament bave to
overcome three things:
First the attractions of the positive osore.
Becond, the resistance caused by friction be-
tween the molecules of gas in the bulb.
Third, the repulsion caused by cloud of
slectrona.
But as ths elsctron travels further from the fillament
ths number of electrons of the space charge in
front decreese and t.hnnﬂdha;inhi]lncn:l: until at
last the ch wo ing alactron
nn.itlw:mm ﬁﬂlmmh 4
Now let us introduce a thin unconnected metallic
nnu;:d%mlr&mt?nﬂm%l’hhphﬂ
no charge is therefore at a er ve
potential than the rest of the bulb. Emm
which always tend to flow from a point of low
positive potential to one of high potential will

S

Fig. 7. The same circud
upon the grid, which
ko

Now having oconsidered an isolated te, lot
us supposs we give the plate an slectrostatic positive
charge. 8ince the plate ia positive it has had

electrons taken away from it, and it makes the
deficiancy by attracting to itsalf the
which are being emitted by the filament. I may

mention here that the attraction of the
causss A strain on the filament itself, so that some-
times it may even break the filamant. This ia the
reason that the plate is wsually in the form of &
eylinder around the filament.

Now by connecting the positive of the battery
to the plate, and the negative to the filament, as in
Fig. 6, we ghall maintain a constant positive -
tial on the plate and maintsin & constant flow of
elactrons from filament to plate. This is called the
plate or anode current.

This constitutes the two-electrode wvalve or
Fleming valve.

The easential feature of the three-electrode valve
is the grid.

The function of the grid is to control the How of
dutmnn that we have just been wnmhruq
and it 18 sometimes called the " control EIH:t:I'I;H:lﬂ

Now let us connect up & circuit as in Fig. 8,
by which means we are sble to place & varying

ntial o the grid.
pu;amms E::.lh no ogh-j:.rgn upon the grid, the flow of
electrons to the plate circuit is normal (Fig. 8), but if
we put a tive r.-hug:cupnn the grid, it will
now repel many of the electrons that would have
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gone to the plate. This means less plate current,
increase the negative potential upon
» Wa ahall at length reach a point where the
uhlrgaupnnthnmdumpaﬂl.hu:twﬂlwm

Fig. 8. The same circuil as in 8, bul with o strong

posilive charge on the grid, mmnpngr:‘.uﬂyuwrmad
flow of electrons lo the plale.

back all the slectrona that would have gone to the
plate. The plate current would now be zero.
(Fig.7.) o ‘

Canversely, if we put & positive potential on the
grid the plate current iz imcreased, and if we keep
increasing the mitive ntial on the id - &
point WilIElt Iangﬁ be rﬂmm when all the uv_fi-;:lhlu
electrons are going to the plate, after which
further increase ol itive ontial woald have
no further effect. This i8 called saturation point,
and is illustrated in Fig. 8.

S0 you may see thdt by altering the potential of
the grid we can vary the plate current from zero
to saturation valus

I have given in Fig. ® a curve to show the valus of
plata current for different values of grid potential.

You will see there are two bends to the curve.
The one A is dus to the space r:hnrga which decreases
as the potential of the grid rises and the one at B
is dus to the efect of saturation.

2
[

oo

n A o
o

=
N

Wi

PLATE CURRENT (MLLAMS)

o283

-3 O +3
GRID POTENTIAL

Fig. 8. Curve showing effect of varying the grid
vollage upon the plate currend,

-8 +5
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The portion hetween A and B is fairly steep:
this means that small variations of grid potentia)
will causs large variations of plate current.

Now without going into any [urther details |
conclude with a diagram (Fig. 10) which shows
how we use the valve in & le wireleas cirouit.

Electrons are emitted from the heated filament;
these are attracted to the plate, which is kept st

L

Fig. 10. 5Si mpﬁ!‘ valve circuid Lo show how a varying

potential va put upon the grid by the incoming
oscillations in the aeral circud.

a positive potential by the H.T. battery, so that we
have a continuous regular plate current. The
telephone is inserted in the plate cireuit, but,
of course, while the current in the plate ecircuit
is steady it has no effect E:nn. the telephones
The grid ie connected to the serial, and the
oacillations sent out by the transmitting station
causs a varying potentinl of the grid, which in its
turn wvaries the plate current. These vanations
affect the telephones and we get signals.

The Wireless Society of

London.

The new session of the above Society will
commence in September next. Application
for membership or for affiliaton of Provincial
Wireless Socleties should be made to :

The Hon. Secretary,
(Mr. L. H. McMichael)

32, Quex Road,
London, N.W.6.
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. Amplitude of .
Elecl:ncal Osmllatmnﬂ Generated by Electron Tubes.

By (. Baxrr.

HE calculation of the amplitude of electrical oacillations generated by electron tubes has been
treated by Van der Pol and by Moeller by different methods.¥ In this paper a still different method
of discussing the question is indicated.

This method is basad on the geometrical fact that a curve may be approximated by a polygon
(inseribed or circumseribed). It thus substitutes a polygon for the charactoeristic curve of the tubs. It
i clear that the general mathod may be also used in other blema in which the connection between two
of the variable quantitiea is not lincar provided the pro can be solved for the case inm which this
connection is linear.

The fact that the polygon is never an exact substitute for the curve offers no difficulty becauss the
graphical solution of the transcendental equations involved can be earried out with practically as much sase

for a poiyeon with many sides as for a polygon with few sides. Thus, the approximation can be always
made a8 close as is deaired.

Notarion and Assumptons.
The symbols and quantities used are illustrated in Fig. 1.

3 f

& F P
I 2
{ "
S 0000000000000 A 0000000000 e
Ly r "
c L
w«w.mm.w—l L I—— 'l
- r - (4] E
Fig 1. . Fig. 2.

G denotea grid terminal of valve.
F denotes filament terminal of valve.
P denotes plate terminal of valve.

E, = Voltage of grid battery reckoned positive when + terminal faces grid.
E,

= Voltage of plate battery reckoned positive when 4 terminal faces plate.
L = Inductance nf plate coil.
R = Reaistance of plate eoil.
€ = Capacity of plate circuit condenser.
R° = Leakage remistance of plate circuit condenser.
M® = Mutual inductance between plate and grid coil, reckoned positive when the mutually induced
e.m.f. is of pame sign on G and P with reference to F.
Ve Fxceas of potential of P over that of F.

¥, = Excess of potential of G over that of F,

iy Plate current reckoned positive when flowing from plate to filament inside tube.
§; = Current through plate circuit inductance from F to P.
iy = Current through plate circuit capacity from F to P
%, = Current through leakage resistance of plate circuit capacity from F to P.
The current iy is composed of the three currents i}, i, 4,, shown on the ﬁg'l-lﬂ. V.8,
‘|I|-=|.+‘||I+‘|-" . . - ® & 8 = tll
It will be assumead that 1, is & function only of Fg, ¥, and that this fum:tmn is n'l' thn I'urrn
ip=f(Ve+ p¥F) . . . . o o vas w0 L)

where u is & constant called the amplification constant of the tube. Thlr gnd current will be nugl-uﬂld
th out.

—— = —

* Received December 22nd, IEIEI

t Bartn. vax pEr Por, Jun. Rodio Review, 1, pp. 701-710, November ; and pp. 754-761 December,
1920. Haxa Groro Moxrier. * Die Elektronenrohren.” (Published by Vieweg & Sohn.) P. 78.
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Derivation of the Fundamental Equation.

Since the potential differences across the coil (R, L), across the capacity C. and across the leakage
reistance R’ are aqual we have

J0
g d" d
or h—(md—p‘FBﬂi)ﬂ
L d R
i"(.‘.—i’ﬁ'l'ﬁ*)"
Hence by (1)
, dr Ly d R :
'F-[mﬁ'l' (RE—F-'R:)E-FI-FT]I: o wown o w0 e i
Further
d
Wi Iy (L.a- + R )4 ”
dl.' L] . - - £l - L]
F,-E.—HT:
80 that
d :
FF+FF.-E-+#~E-—'[{L+FH1;—!—R]i:
or latting
Fr+u¥F,=F
T 3 P
We have
d . .
F-E+[{L+yﬂ}:ﬁ+ R].l..u s ow ow e ow ow ow )

d i B
[m;', + (na+-£&)% +1+-§.-]r+[ib+ﬂm i +R]i,-(l+]¢)l.,ﬂ}
This is the fundamental equation of the problem.

Method of Solution.

It was assumed that
ir-r‘n & & - . . " M - . " * ® s " " - L] “]
Thus it is required to find & solution of (3) for which (4) is satisfied. The relation (4) msy be repressated
graphically as in Fig. 2. . .
Thamnt.hudnl-ppm:imnﬁmwdﬂlminmibingpnlypuinfbamwmﬂum
(4) aa e.9., the polygon A B C D F G. For any side of the polygon we have
fi¥) = a4 b¥F
Thus substituting into (3) a new variable v defined by
alR
F L+ RIB™ s e .. W)
bR

i F RIR

v = F —

1+

and replacing the differential operator :; by s wariable § in the usual way we obtain the quadratic
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equation
L0g 4 (BO + o+ 8 (L+uM)) E + 1+ 1 + BR= 0
The twe roota of $he equation we denote by ¢ and &,
In terms of theee

#=JE"+IE=‘ s - . . M ™ . w * ™ - - ‘[}
where 4, A are arbitrary constants. Differentiating (I) we have
+=duf’i+1ﬁlﬂ ™ - s » & l" & & ™ M 5 - {n}

Multiplying (I) by & and subtracting * from (II).
. i'—w=:{;—n)e;t
Writing the sbove equation for ¢ = f;, and for ¢ = f, and taking the ratio of the two we get
i:'—_ﬂﬁJ = tﬁh-h}
Uy — Ot
Esm‘l:.ﬂ;r. ; multiplying (I) by &, subtracting from (II) and taking the ratio of the results for ¢ = ¢, and
- b ]

- - L] - - - - - - - - 4 : IIIJ

= av _ alh-4) C . . )
Uy — GU,
and eliminating ¢, — i, betwoen (1II} and (IV).
(o — o)’ (h—ae)® W)
(6y — Tog)* (6, — Giy)o
Tms axaws TEar 5200
AT e REMATNS CONSTANT WHILE ONE OF THE SIDES OF THE POLYGON I8 FOLLOWED,

This fact will enable us later to follow the changes in the system while it remains on one side of the
polygon.

Further, if the systam passea from one mide of the polygon to the next ¥V changes confinuously. This,
as we shall show presently, implies also that ¥ changes continuously.

In fact, since V is continuous ¢, ia also continuous because L is an inductance. Consequently, by (2°")

d:i':- is continuous and by (4) the same is true for i.. Hence, from (2) we infer the continuity of i
and differemtiating (2"’) we find that ¥ is continuous.

In most practical cases ¢ and a are conjugate complex numbers.” Only these cases will be considered
st present.

Bince v, ¥ are real

(6 — av)® 98

(0 — dvp
where 0 is real.
Writing @ = a 4 j we have for positive v
20 _ yp b B ',_ﬁ
(pe )" P
whers p='\|f(§_u)+ﬁI.M¢-——'-ﬂ—

= -

procedure here employed is shorter than that orginally wsed and has been suggested by
Prol. H. A. Lorents. '
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Hence, for positive v the quantity
B = floge —agp + Flogp
=1 ﬁ o " -
= flog v — a tan" - + f log -~ —a) + @ O £
v

L.

remains constant during the motion.
- Bimilarly, for negative v the guantity

"—ﬁlngf-u}—ut.;n—lﬂ.ﬁ +ﬂ1ﬂg‘¢(:;—:)t+ﬁ‘ e o ow w5 I

v
remains constant.
Theaoretically the problem is thus solved because on any side of the polygon sither (5) or (8) satablishes
a connection between v and v. It is most convenient to expreas this connection graphically.

Graphlcal Methods.
The motion of the systemn can be studied by means of the curveas

Lt vET T

y = ¥Y(zr) = — atan™

drawn for each of the sides of the polygon. The curve will ba always supposad to be plotted for positive
f and has the general shape shown in Fig. 3.

Case of v > 0.

Let us consider the case of v > 0 in more detail. Let us denote E by . Then in wirtus of (5},

changes in y are equal and opposite to changes in § log v. If now ¢ is also positive than : is positive and
correaponds therefore to a point A (see Fig. 3} on the right branch of the curve. Since ¢>0, v is incressing,

and, hence, by (6) ¥ is decreasing sc that the point corresponding to % alides down the curve. U its

. &
o)
__“___7; “ Ca
/ \ L_J/
Fi; 3. Fig. 1.

new position is A, and if v, is the value of v in that position, then by (5)

Uy -
- m flog = . & . v 4 e e = e -
¥y — ¥a, Alog -
In particular if P is the lowest point of the curve

vp
Yy —¥p = B log P

LIMIVERSITY OF CALIFORMIA
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But at P ¢ = 0, because v = oo at P,

(= —y)
THERERORE, IF vp =v= ¢ 4 "lﬂm ON THE BIDE OF THE PFOLYGON THE SYSTEM TURNS
BACK AT P AND DOES NOT REACH THE NEXT SIDE.

' L= — j
ﬂut.hamutmqr:.fup.=ni. g rriﬁ“HmuH THE HIDE OF THE FOLYGON THEN THE SYSTEM

PARSER ON THE NEXT SIDE. -
; v . 2
If the system reaches I’ and turns back v and o become negative. The value of : correaponds then

to & point on the left branch of the curve ; v being negative v decreases and hence by (5) y increases.
Thus the point moves up the curve. When it reaches a point A’ for which y has the same value as

it has by (5) the same valus of v as at A. If thia value is one common to two sdjacent sides the system

passes to the next side at A’
Thus we found that IF THE 3YSTEM TURNZ BACE ON THE SIDE OF THE FOLYGON AMD IF THE TALUE OF

WHEN IT ENTERS THE SIDE I8 THE VALUE OF I AT I. THEN THE VALUE OF : WHEN IT LEAVES THE BIDE

= i

IS TRE VALUE OF T AT A’ WHERE THE LINE AA' I8 PARALLEL To OX. (See Fig. 3.)
This presupposes that v does not change sign on the side considered.
If the system passes on the next side aml if v = 0 18 not on the side considered formula {7) suggests

a construction for : at the end of the side opposite to A. If v, be the value of v at that opposite end and
1

- v
if p= the value of v at A then ThE sTEP A B A, N wHiIcH A B = log M arves THE roiNT A, AT

Ly

t
WHICH ¥ I8 THE YALUE OF F‘AT THE END OF THE SIDE OFFOSITE TO I.

Case of v = 0 on the side conaidered.

Let us refer to one end of the side by the suffix 1 and to the other hy the suffix 2. Let v, be negative
and let v, be positive and suppose that the system enters the side at 1 with ¢, positive. Then in the
vicinity of 1, log {—v) is decreasing and therefore by (6) vy is increasing. Thus the representative point

]
moves up the left branch of the curve. It moves off to infinity when v = (. When v changes sign
changes sign and the point reappears on the right branch. Here log v increases and hence in virtue of
(5] y decreases so that the point moves down the right branch of the curve. For some proper value of
¥ on this branch the value v = vy is obtained. In order to ascertain this value of y it is necessary to
ascertain the relation between § and &'

This may be obtained from the fact that ¢ is continuous at v = 0. Now clearly for an infinitive
— and for a finite positive § = ¢, at v = 0
B=pfloge, , 0 =flogeé,— =

because tan~! (— 0) in this case is = since tan' passed through 7. forz = a and after that went
into the second quadrant. =

Thus
=04+ »ra
Hence, sinee
§'= flog(—v) +y, end 0= flogv, +y,

T PO P (L N ety ey
¥ — ¥ ® ﬁﬂﬂ*(_ul) ﬁﬂg(_‘,lfrﬁﬁﬁ)

bt |
———l
THE OPPOSITE BRANCH OF THE CURVE as is shown by passing from A to C in Fig. 3.

we have

Thus if v; < 0 and vy, ¢, are > 0 WE STEF DOWK BY THE AmoUNT [ log AND PASS TO

The point C so obtained gives by ite abacissa the value of ° at vy
v

If the side is entered with a negative ¢ the same construction applies. In fact the side must then be
traversed from 210 1. Thus the start has a negative ¥ ; v decreases and by (8) y decreasea. The point
5]

moves down and thus the two cassa are alike if 1 and 2 are reverasd.
The step down in this case is 8 log —ty
; ('.{'rﬂ:fﬁ)

LUNIVERSITY OF CALIFORMIA
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Combrination of turning poind and v = 0 on same side.

We are now ready to trest the case in which the systam enters a ride, passes the point v = 0, comes
to its turning point, passes the point v = 0 again, and finally leaves the side. It is clesr that at the
hﬁnnhgiil:qaﬁra. The valoes of v and ¢ at the beginning we call ¢, v,, We cheoss a valos ¢,

w

betwesn 0 and the turning point. The diagram then procesds along A BC D E F (Fig. 1), where

e Uy
AB_ﬁlngI_ﬂ'l_"lm_
DEﬂﬂ']ng' b—l7

lvale

or simply along A G F where A G = —2wnx
Thus & step down A G F of amount AG = —2xa must be made if v = 0 is passed twice on a mde.

It then gives a point F whose abscissa is equal to the value of on leaving the side if | on entering
the mide s equal to the abscissa of A, i

Case of v < 0,

A comparison ot equations (5) and (6) shows that this case is the rame as that of v > 0 provided
the IWI in used instead of .
& have thus made a complete study of the motion along a side of the polygon. The advantages of
the graphical method, however, become most marked when the transition from side to side is discussed

Transition from side fo side.
Lat us first consider the special cass in which B = 0. This cass contains the most sssential featurm
of the problem.

By (4') v = ¥V — E for this cass. Thus, since ¥ and ¥ are continuous v and ¢ are also continuous,

and consequently :—ril continuons. Therefore, if the representative curves of two adjacent mdes of the
polygon are C, and C; (Fig. 3), and if on leaving the first side the representative point is st P then on
starting on the sscond side the representative point is Q where PQ ia parallel to OY. Thus, in discussing
the motion of the system we need not deal with the values of -S . It suffices to make the construction

for the represantative point on leaving a side and then to tranafer the point in a direction to OY
to the curve of the next side. In suc I‘ﬁ‘ & way we ahall follow the motion of the system wo ahall find
how the steady oscillation is established.

If R = 0 the construction is a little more complicated. In this case (see (4')

a3
B.— 3

il Sl ==

where

E By
¥ 1+ 8
whamth&uuﬂ&:lrﬂmmsidﬁlmdmﬂ’mﬂmfnmmﬁdﬁﬂ. If & is amall one can also write

()= e ma[n Gae) sG] (3) -

The equations (8}, (8') mean t.hat. if B = 0 the transition hatmn C, and C, is made by the abacisss
of the representative point in the proper ratio and then moving the point down to E'. to OY.

UNIVERSITY OF CALIFORNIA
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For convenience of reference in the follo illustration the ical rules here recapitulatad, the
thres important rules being (b), (d), (e). " o T g
(a) Carve is always plotted for positive f.
(b} Pass from right branch to left branch along horizontal in case the tuming point ia on the side
and v = 0 is not on the gide, The turning point is on the side if thy maximum step down

possible iuu_mmﬂlug]'—"

{c) Pasa from left branch to I‘J-;ht branch by step down of {—2»a) il turming point and v = 0
are on aside.

(d) Remain on same branch of curve if the maximum possible step down is greatsr than
Fldgl? : w, ¢y being the values of v at the beginning and the end. It is assumed thet
1

v = 0is not between them. Under these conditions atep down by § th:!ti'ﬂl'ﬁthH
| §

L v
(%), 0m(2), -
{e) If at entrance of side the representative point is on the left branch and if ¢ = 0 is on the

ndu.plnimmldtbunchmrighthmﬂdlhynapdmnfﬁhg(l ' —:ufﬁ)
The meaning of the symbols a, §, v is also restated. nt;ﬂnmlhutrnmhdbhuqmdnhniuf

CLp §* + [E‘-’+&[La-+pui]£+l-u

where . R, Lp, M are aa in Fig. |, where u is the amplification constant and where
| dl-p
dlFp + FFH:'
ris the exoess of Fp + uV, over E, + uE,, i.e.,
v = VFp + u¥V, — (Ey + uk,)

[lastration.
Let the polygon have thres gidea (I), (1I), (ILI) (see Fig. 4). The curves corresponding to these sidea

are numbered (1), (II), (ILI). Itlnnppun:lthulhnnumhnummﬂllnﬂ:uj ia continnous =4 the
pumage. Aleo the point v = 0 is placed on the side (II). On II = is positive and on (1) and (III) x is
uegative.

th&:mﬂmﬂum]ﬂh:ngmh&ﬂ-rﬂmm leaving (II) s the
sbecisss of C where C is obtained from A by the step up A B C.. Then the systemn starta on (I) with a

Ihhtln:- ﬂnlhqﬁmnﬁuﬁmﬁn;mdﬁlmvﬂmnl: is already dimintshed at E.
Wiﬂﬁinq.ﬁuv.hudé the system traverses (1) again bqjﬂiﬂnllltF.lnlhIEllhp wp FGH
(FG » AP im gemeral). From H the system passes on to (III) from which it emerges at K with the valus of
:-1—1:}:

pﬂﬂﬁlqﬂnhmthlmn_iym“ththmmh
The mtroduction of & few more sides doss not involve any complications becanse the comstraction

there i the sizmple one shown in Fig. 3 for the case £ B A
Thmn!udi:-nhdmthl-d-ﬂ]md[llf}unhumndhum:huhtltmnlth-pmu
Fuﬂﬂ“lhﬂﬁﬂﬂhth&nﬂiuﬁud?uﬂﬂpmdmﬂyﬁhg( )wluul,.ht.h-

maxinmam » and vpr; ie the v of the intersection of (I) and (II).
m_wumw-m-mhuhmmwmmmm It must

hmwmmum—unm.mmmu could be plotted as lomg as

this will ﬂnmhnmhlldldmgm-h-bh
mﬂ.ﬁ is very grateful to Prof. H. A. Lorentz, Prof. P. Ehrenfest and Dr. Balth. van der Pol for
ng

His thanks are due to the National Ressarch Council of the United States of America, of wl:inh
he was Fellow while writmmg the paper.
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Experimental Wireless Station 2 KU.

By A. J. 8.

HE receiving =et shown in Fig. 1 is the

result of about 18 months' experimenting

with variouz methods of amplification, both
high and low frequency. This set now consists
of two radio-frequency amplifving walves, with
tapped transformers for wavelengths of 200 to
20,000 metres, & rectifying valve, and two audio-
frequency magnifying valves, with iron.core trans-
formers. The whole is made up into a panel set
with tuning condensers, series-parallel switeh, and
plugs for high and low resistance telephones. By
the aid of six single circuit plugs and sockets, and
four switches to valve filaments on panel front, any
of the following nine combinations may be used :—

1. One valve detector circuit.

2. One valve detector and one valve audio-
frequency magnifier.

2. One valve detector, and two wvalve aadio-
frequency magnifiers.

4, 5 and 6. One valve radio-frequency amplifier,
with any of above,

Fig. L.

7, 8 and 9. Two valves, radio-frequency ampli-
fving, with any of the ahove,

The tuning inductances consist of honeycomb
coils, covering all wavelengths from 180 to 28,000
metres with 0-0015 variable condenser. In parallel
with this condenser are two (-({)8 varable con-
densers for fine tuning. The series-parallel switch,
when moved to series position, cuts out the large
condenser, and puts the two small condensers
(in parallel) in series with the aerial for short
WHYVES,

Provision is made by two terminals to use capacity
reaction, for loop and frame aerial work, alse for
grid potential adjustment to rectifying and radio-
frequency valves, A potentiometer can be con-
nected to terminals on panel front. The whaole
set is self-contained, with the exception of batteries
and tuning inductance, and not being over weighty
it is easily transported, which makes it very useful
for demonstrations at club meetings, field days and
exhibitions. Good loud signals are recoived on a
3 ft. frame aerial.

The Receiving and Transmitting sel of 2 KU

UNIVERSITY OF CALIFORMIA
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The recording apparatus shown in Fig. 2 consists
of m valve relay as descrnbed in The Wiréless World,
January 22nd, 1921, but sinee altered to the descrip-
tion in the proceedings of the Wireless Society of
London in The Wireleas World of November 12th,
1921, a Siemens relay and Morse inker. On the
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right will be seen an old Mareoni wavemeter, which
was reconditioned and its range increased. (The
valve relay does not show very well in the photao,
being behind the Morse inker. )

The C.W, and telephone transmitter shown on
left of Fig. 1 is yet being experimented with,
using various methods of microphone control,
and on short waves 200 metres and less. The
N.T. supply is at present from dry batteries, but
an H.T. generator 18 being constructed from an old
aeroplane generator to give about 5040 volts DLC. ;
also it is intended to experiment with the A.C.
transformed to 2,000 volts and rectified by valves.
On the shelf above, in Fig. 1, will be seen the 180
metres spark transmitter, using an old motor
ignition coil. In the right-hand top corner is a
Brown's loud speaker ; the large voltmeter in contre
is for testing H.T. voltage of both transmitter
and receiver, The aerial ammeter is in centre of
C.W. and telephone transmitter, and the H.T.
inpit ammeter on left,

he other ammeter ia the aesrial ammeter for
spark transmitter. On the extreme right 18 an
old eryvetal receiver, fixed to side of eabinet, still
doing useful service for experimenting with crystal
rectification for short waves, The eabinet has a
spring roller-blind shutter, to exclude dust while
constructional work is being carried on at the
work bench. The whole of the apparatus is con-
structed of more or less junk, the accumnlation of
over 12 years' wireless and electrical experimenting

Notes

Conditions in Norway.

* Radio-activity in Norway seems now at last
to have reached the steep part of its character-
wtic, both government and amateur,” says
Mr. Kaye Eystein Weedon, Hon. Secretary of
the Norwegian Wireless Amateur Club which has
s membership of approximately 40, Co-operation
with the Petty-Officers’ BSociety at Horten, the
base of the Norwegian navy, and with the ** Norsk
Elektro-teknisk Forening,” has been arranged.
Amateur working -conditions in Norway differ in
man ta from those of the British amateur.
The British amateur may talk of bad screening from
hall 100 feet high some distance away, but what of
Krstiania, which is surrounded on all sides but one
with what foreigners call mountams, some of which
are more than 300 metres in height.,  And last, but
not least, while it was stated somewhere
“that but one in & hundred of the British
amateurs is so lucky as to have ° juice ' installed
in his house,” it i8 not too much to say that there
will not be more than one in a thousand Norwegian
enthusiasts (vet to be, of course), who will have
to do without.

The *° Telegrafdepartement " 18 continuing the
great work of the late Mr. The. Heftye, Director of
Telegraphs —the eorection of a system of W T

-

stations throughout the country. LCH, Kristiania,
ia to bo altered for duplex working, and to this end
A soparate receiving station is to be erected, as 18
the case with LCM. The few D/F stations that
axigt are very poor and out of date, bearings being
sometimes given which differ up to 100 degrees
from the true one. Therefore, when the Govern-
ment announced that a big modern W/T station
i# to be erected at Mandal (om the south coast,
betwean Krhstiansand 5. and Lindesnses), the
Kristiansand Shipmates Society sent the Govern-
ment & petition, asking that an up-to-date D/F
station be at the same time built there.

Comparative Rates for Transmission.

The difference between the rates charged for
transm ssion of messages by wire esa and cab e to
Austriia and India s worthy of note. Under an
agreament between the Australian Commonwealth
Government and the Amalgamated Wireless, Litd.,
the proposed mtes are two shillings a word for
full rates, a shil.ing for deferred rates, sixpence for
week-ond rates, fivepence for press rates and three-
pence for deferred presa rates. These costs are
two-thirds of those for cables between Britain and
Australa,

c

UNIVERSITY OF CALIFORNIA
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New Station at Honduras.

- About £70,000 is being spent on a contract for
the construction of a station near Tegucigalpa, in
the Republic of Honduras. Operations will not
commence before October, by which time it is
axpectod the station will be in working order, with
two towers 458 ft. in height.

Uﬂeln Depth Sounding.

It is announced by Colonel Theodore Roosevelt,
the United States Assistant Secretary of the ""-n‘l-'j'.
that succeasful tests have been made of a new wire.
lesa sounding deviea, which instantaneously registers
ocean depths by measuring the time which a sound
takes to travel from the ship to the bed of the ocean
and back. The device is an invention of Dr.
Harvey C, Hayes, physicist at the Naval Engineering
Station, Annapolis. It has just been tested on board
the U.8. destroyer * Stewart,” during a vovage
from Newport to Gibraltar. Over 900 soundings
were made, ranging from 2,400 to 28,000 ft,

Closing of Poldhu.

Operations  hitherto conducted from Poldhu
Cornwall, are now being carried out at Radio House,
London. Direct transmission to Madrid and
Central Spain 18 now established by the Marconi
Company. The new transmission station at Ongar,
Essex, transmits to Canada, U.8.A., Central and
South America, West Indies, Australasia, etc.
British Association Meeting.

Beptember Gth has been fixed as the date for the
opening of the British Association mesting at Hull.
At that meeting exhibitions will be given daily by
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the Air Ministry of synoptic weather charts and
forecasts. Weather data employed will be received
from the broadcasting stations in this and other
countries, and demonstrations of the reception and
of the decoding and charting of the reports will be
given by representatives of the Meteorological
Office and of the Controllerate of Communications
of the Ministry.

The Association is m a great effort this year
to secure a fualler attendance of the younger
scientific students at the meeting. :

Time and Distance Differences.

Long distance transmitters have to bear i
mind the difference in time in various geographical
localities. Listening-in messages timed by trans
mitting stations at great distances must be con-
due according to the time at those stations,
and not at the time at the receiving stations
As an illustration of this point, & case oeceurred
in which bookmakers in Vienna were discoversd
to have been accepting bets upon horses run o
Paria after the races had taken place. The
difference in time between Vienna and Paris was
sufficient to allow the arrangement to work s
cesafully.

Communication with Road Transport.
From the information received from Ameries
which elearly indicates that considerable advancs
has been made along the lines of adapting apparatus
to moving trains for the purpose of telephonx
communication, there appears another phase o
the same idea upon the horizon. Recently a by

The apparatus used in ocean depth sounding described on this page.
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#ffort was made to so organise road transport that
lorries and cars conveying loads on an outward
journey might not return empty. It was thought
that if some means could be devissd of inf
the man in charge as to where he could pick up a
load for the return journey a tremendous saving
has hhwum‘:d. prmnmml i II:u-r:lv:imﬁnI '
not i t, & 8 TORBON
] probably that Emu.niulﬁun ia not properly
o . Here 18 & new field for experiment.
While our American friends are perfecting their
rilway scheme, which is fairly certain, we believe,
10 mature shortly with far-reaching results,
some enterprising people in this country might be
fortunate enough to establish communication with
moving transport on the road with equal sucoess.

Safety Rules and Avoidance of Risk.
~ New safety rules to the National Electric Code
in America have been sdopted. The proposal
va made by the National Fire Protection Associa-
tion, and provide for the protection of receiving
and transmitting equipment againat lightning
eflects, avoidance of risk of contact with neighbour-
ing electrie light and power cirenits, and protection
from effects of high potential surges in the lines
mpplying power to the equipment, as well as the
requirementsa of sound construction.
In the case of receiving equipmente, a lightning
uTester 18 wired w the leading-in wire
enters & building and, on account of the larger
a2 of the ordinary tranamitting asaerial, which is
more likely to be subject to damage from lightaing,
and the high voltages produced in the apparatus,
the provisjon is recommended in transmitting sta-
twons of a double-throw switch for connecting the
serial either to the transmitting apparatus or to
earth. The use of this switch is to disconnect
the aerial entirely from the transmitting & tus.
On account also of the difficulty which has been
txperienced by the induction of voltages in the
aupply lines of & tranamitting station, it is advised
o use & protective device across the power line near
& point of entrance. Copper-clad stesl wire is
recommended throughout ss an altermative to
"Upper wire.
Suggested Sale of Apparatus by Methodists.

A mggestion is made in the Methodist Recorder
that the Sunday School Department of that body
should sell apparatus for the installation in Mission
Halls and for use in Methodist meetings. The need
for broadeasting the principal discussions at con-
ferences for the t of Methodistsa who ecannot
slitend was oxprosssd.

Cardiff Technical College Apparatus.

At & recent meeting of the Cardiff Technical
Institote Committes, Mr. Charles Colee said in
fegard to the question of the disposal of the wirelesa
ipparatus at the Technical College of which he waa
Frnncipal, that he recommended ita retention for the
eninting departmenta of the college. He said it
should be placed in c of the head of the
sugnesring department. e apparatus, in view
of the decided impetus given to the study of
wireless by the propossl to make Cardifl one of the
provincial broadcasting stations, would be available
for popular lectiires.

Wirsless Broadcasting.

It is reported that the Cabinet has approved

¢ recommendation of the Postmaster-General that
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for a period of two years licenoes for wireless broad-
easting should contain a provision that only British
instruments should be used.

Calendar of Current Events

Saturday, July 22nd.
i{wnaﬂm WiseLess BooiETY.

2 4o 3 p.m., also 7 to D p.m.—At Rusholme Public
Hall, Mancheater. o lectures on * Broad-
casting." Open to the publie.

Sunday, July 23rd.
Transmisaion of Tal
1,070 metres by

Tuesday, July 25th.
Tranamission of Telephony at 8 pom. on 400
metres by 2 MT, Writtle, mear Chelmsfords

Thursday, July 27th.
Rapio EXPERIMENTAL ASSOCIATION
(NoTTiNGHAM AND DISTRICT).
Meeating.

hony from 3 fo § p.m on
G, Hague, Holland.

DeErny WmeELEss CLUB.
7.30 p.m.—At " The Court,” Alvaston, Derby,
Lecture on ** Practical Construction of Bingle
Valve Receiver Set,”” by Mr. A, T. Lee.
LiverrooL WimELEss BoCIETY.
Mesting.
HaceENEY AND DmtrRict Raprmo Crus.
8 p.m.—At 111, Chataworth Road, E.5., Mesting.

WesT Loxpony WirELEss AND EXPERIMENTAL
ABBOCIATION,
“ Threa Circuit Variometer Tuner,”” by F. E.
Studt,
Sunday, July 30th.
Transmission of Telephony from 3 fo 6 p.m. on
1,070 metrea by PGEE. The Hague, Holland.
Tuesday, August 1st.
Transmission of Telephony st 8 p.m. on 400
metrea by 2 MT, Wnittle, near Chelmaford.

Correspondence

To the Eduor of THE WmELERS WORLD
AND pio REviEw,

8m,—I1 would be much obliged if you ecould

enlighten me aa to who § HD is. He was callin

5 C0O and sent out some music, and read severa

out of & book. B CO did not answer.

Jm was about 10.30-11.30 one morning just lately.

His call lettars are not in your latest list, and his
wavelength was about 370-400 metrea.

G. V. PRIEsTLEY.

3rd July, 1922,

Books- _Received

Natrowarn Prysical LasoraToRY REPORT FOR
e Year 1921 (London: H.M. Et-l.tiu-naﬂ:r
Office. Pp. 207. lllustrated. Frice Ga.
net).

Raipio EntERs THE HomE. A Descriptive Catalogue.
{ Radio ﬂmgurltiuu of America, Woolworth
Buildings, New York. Pp. 128. 11° x 87

ci
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Wireless Club Reports

NOTE.—Under this heading the Editor uill be pleased o give publication lo reporis of the meetings of Wireleas

Clubs and Societies,
are lo appear and asf conciad as possible, the Edilor

The Editor will be pleased to consider for publication papers read before Socleties,

Such reports should be submitled withouw! covering letter in the exact form in which they

Asterisk denotes affiliation with the Wireless Society of London.

Brighton Radio Soclety.*

Hon. Bscretary, Mr. D. F. Underwood, 68,
Bouthdown Avenue, Brighton.

At a recent meeting of this Bociety an interssting
discussion ensued, during the course of which the
methods of short wave reception were considersd.
Various useful suggestions were offered by different
mombers who were present, and it was ultimately
suggeated and decided that at the next
meeting all members who so desired should bring
their short wave sets along for trial with a view
to comparing reaults.

As & means of assisting the beginner as far aa
possible in the construction of a set capable of
attaining the best possible resulta at the minimum
cost, Mr. Magnus Volk, Vice-President of the
Bociety, very kindly offered to provide the funds
for the construction of a set upon these lines, which
should be used solely for the assistance of membera
on the lines indicated.

Everything posaible is being dome to meet the
peeds of the amateur in this Society and it is
sincerely hoped that gentlemen wishing to obtain
a know ldgﬁ of the sciance will avail themsalves of
;113 facilities which are now being offered by the

ociot

ﬁnrrgunt.lnmnn interested are invited to com-
municate with the Hon. Secretary.

North Middlesex Wireless Club.*

The 04th meeting of the Club was held on
Wedneaday, June 28th, at Shaftesbury Hall,
Bowes Park. In apite of the inclement weather,
there was an excellent attendance. The chair
waa taken by the President, and after a few pre-
liminary remarks, he called on Mr. W. Gartland
to deliver his paper emtitled '* The Miscellaneous
Apﬁlimt.im of the Tharmionic Valve,"

ose of the members who have heard Mr.
Gartland on previous occasions were anticipating
something interssting, but all weres surprised to
hear the very good and consistent results obtained
by Mr. Gartland on apparatus which he had just
brought to the Hall, and had had very little time
to adjust. Anyone who has had the unpleasant
oxperionce of bringing a lot of instrumenta for a
lecture, and heaa fai to produce the resulta
intended will the more readily understand how
gratifying it is to be able to record that Mr. Gart-
land's experimenta did not fail, but were a great
BuCCeas,

The chief instrument was an sltered Mark III
receiver, and by means of an ingenious barrel
eontact switch either ome, two, or three valvea
pould be used a8 desired. This enabled the
lsoturer to show the valve being used for detecting
and amplifying. BSpeech and music was received,
from several stations, and means of & simple
loud speaker was renderad audible to all present.

the right to edit and curtasl the re if necessary.
An
Unfortunately the time so quickly that

Mr. Gartland was unable to go fully into the many
other uses of the walve, but the brief outlines
which he gave were sufficient to show that the
I]}]}hﬂlt-lﬂnl of the thermiomic valve were onl

to be realised. The mmnhun
Eool: fnnurd

to hearing Mr. Gartland again at
an sarly date.

Particulars of the Club may be obtained from

the Hon. Secretary, Mr. E. M. Bavage, Nithsdals,
Eversley Park Road, N.21.

Croydon Wireless and Physical Soclety.*

A meeting of the Croydon Wireleas and Physical
Bociety was held on Baturday evening, July lst,
1922, at the Central Polytechnic, Croydon.

Although the attendance was not so large s
usual, this wes more than compensated for by
the enthusiasm of the members present. Mr.
A. H. Peakman, a member of the Society, very
kindly provided two burrer sets for Moree practice,
and the members divided into two groups, one
consisting of the more advanced Morse readers
who practised high speed work, and the other of
the leas axperienced gentlemen who were desirous
of improving their Morse reading.

After spending a profitable hour, the members
had an informal talk on innumerable radio subjecta,
ranging from the harmonica of GBL to the date on
which broadcasting would commence, these subjecta
in particular calling forth some forcible remarks.
The terminated with a vote of thanks
to Mr. Peakman for the loan of his instruments.

The BSecretary, Mr. B. Clapp, ' Meadmoor,”
Brighton Road, l:"urlan'_il.T wishes to announce that
thers will not be a mesting of the Bocisty in August,
the next meating being held on Baturday, September
2nd. He will be glad to hear from any lady or

tleman who may be deairous of joining the
iety.

Stoke-on-Trent Wireless and Experimental
Soclety.*

Hon. Becretary, Mr. F. T. Jonea, 360, Cobridge
Road, Hanley.

At & meeting of the Btoke-on-Trent Wirslem
and Experimental Bociety on Thuraday, July 6th,
someé burzer practice for the benefit of the new
members was followed by & lecture on ' A Bhort
Wave Tuner,” by Mr. A. H. Wilson.

The lecturer, after outlining points concerniag
wireless receiving sets as a whole, which, if neglected,
would tly reduce the officiency of any tuner,
dealt with the construction of a short wawve tuner,
on which telephony from local amateur stations
and the wireless concert sent out from the Marcom
ltl'-'l.-ﬂmn in Essex could be received with axcellsnt
raaults.
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A home-made tuner of the variometer type,
constructed by the lecturer, other tuners and a
large number of tuning coils, were exhibited and
handed round for inspectoin.

Mr. Wilson was heartily applauded, and the lecture
greatly appreciated by the members, who showed
their keenness by plying the lecturer with a large
pamber of questions.

Newcastle and District Amateur Wireless
Association.*

Hon. Secretary, Mr. Colin Bain, 51, Grainger
Street, Newcastle-on-Tyne.

At the Annual General Meeting, held on July 3rd,
the following officers were elected for the ensuing
year i—FPresident, Dr. Smallwood, Gateshead ;
Chairman, Mr. GG. Dixon, Rowlands Gill ; Secretary,
Mr. C. Bain, Newcastle ; Librarian, Mr. Fabian,
Neweastle ; Technical Committes, Mr. White, Radio
Communication Co., Newcastle ; Captain Stevens,
Neweastle, Mr. Douthwaite, Newcastle.

The financial statement for the last yvear showed
a balance in hand of £2 1s. 3}d. This is satisfactory,
when an expenditure of £17 for new instruments
5 allowed for. A voluntary subscription collection
box vielded £4 1ls. 1d. for the twalve months.

The hst of members showed 56 up to June 30th.
A number of freash applications have since been
recerved.

A lively debate on the question of entrance fes
resulted mm the following agreement :— Entrance
fee, 38, ; subscnption, 7s. id. per annum ; junior
members’ subscription, 3a. Gd. ; country members,
a%, 3 Junior country members, 25 6d.

A number of elementary and advanced lectures
for the winter months are now being arranged.

Those desirous of joming the Bociety should
write to the Hon. Secretary.

Listening-in on Mr. R, Carlisle’s amateur sel al
Glasgow. The ouner 12 a member of the Glasgow
and [hstrict Radio Society.

Plymouth Wireless and Sclentific Society.

Hon. Secretary, Mr. G. H. Lock, 8, Ryder Road,
Stoke, Devonport.

Umn Saturday, July lat, the Society gave a demon-
stration and exhibition of wireless apparatus at a
fete and carmival held at Torpoint. With an
improvised aerial and a six-valve set belonging to
the Hon. Secretary, quite good signals were ob-
tainexd, and with apparatus brought by Mr. Graves,
an interssting and  instructive exhibition waa
arranged. Very inclement weather was responsible
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for the non-arrival of much apparatus that would
otherwise have been on show, but nevertheless the
demonstration was in every way a success and
added a substantial sum to the total receipts of
the [éte.

Although membership has increased considerably
during the last few weeks, there is still plenty of
room for more members, and particulars of the
Society will be gladly furnished by the Hon.
Soecretary.

Newport and District Radio Association.

Hon. BSecretary, Mr. E. R. Brown, M.B.A,,
A.T.P.1., 92, Corporation Road, Newport, Mon.

A public meeting waa held at the Technical
Inatitute on Thursday, June 29th, 1922, for the
purpose of reviving the pre-war activity of the local
Association. The meeting was exceadingly well
attended and much enthusiasm shown. The
following officers were chosen :—FPresident: Rt
Hon. Lord Tredegar. Vice-Presidents : Sir Garrod
Thomas, M.DD., Sir Frederick Mills, Bart., Captain
C. H. Bailey, Alderman Dr. J. McGinn, Mr. 1. W.
fltﬂ_l?e;tfi Hor. Secretary : Mr. E. R: Brown, M.8.A,

Alderman Dr. J. MeGinn gave a very interesting
and witty address, which, being non-technical but
covering useful ground, was very much appreciated
by all present.

The membership even now is over 100 and only
one meeting has been held. It is hoped to make
it the largest Association in Wales.

Bishop's Stortford and District Amateur
Wireless Association.

A meeting of the above Soriety was held on
Friday evening, June 23rd, at 2, Half Acres, Bishop's
Stortford, the Vice-President, Councillor E. F.
Cooper, in the chair. The President, Mr. W. A.
Field, delivered an address entitled ** Wireless
Druring the War.”  This was based chiefly upon his
own experiences and observations as a naval
wireless officer and a pre.war amateur. His address
was full of technical and historic interest and threw
an entirely new light upon many of the well-
remembered incidents of the war, in which wirelesas
la #uch an important part.

X %he: lecture wanpq;ulluwaql by questions and an
informal discussion, after which & hearty vote of
thanks terminated the proceedings.

Buzzer practice is held every Monday at 8 p.m.
um::_m elomentary class for beginners half an ﬁﬂl.‘ll‘
earlier,

Prospective members should communicate with
the Becretary, Mr. J. Cooper, 2, Half Acres,
Bishop's Stort{ord.

Derby Wireless Club.

The usual weekly meetings will be held at
“The Court,”” Alvaston, on Thursday evenings
at 7.30 p.m.

In order to assist the large number of new
members recently elected, the following programme,

mlly suitable for beginners, was arranged :—
uly 6ith, lectures on * The Aerial and its Con-
struction,” by Mr. J. Lowe; July 13th, " Aerial
Oscillatory Cirewits,” by Mr. 8. J. R. Allwood ;
July 20th, ** Detecting Devices,” by Mr. E. V. R,
Martin ; July 27th, * Practical Construction of
Singls Valve Receiver SBet,"”” by Mr. A. T. Les

This series will be extended, and additional
papers arranged week by week.
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Annual subscriptions due are requested by the
end of this month.

The bye-law at the Extraordinary
General Meeting d on June 2¥nd last, fixing
an entrance fee of half-a-crown for all new members,
operatea from July lst, 1922

Hon. Becretary, Mr. R. Osborne, The Limes,
Chellaston, Derby.

Stockton-on-Tees and District Amateur

Wireless Soclety.

Hon. Boecretary, Mr. W. F. Wood, 4, Rirkley
Square, Norton, Stockton-on-Tees.

A aral meeting of this Society was held in the
J“hiﬂn Hall, Btockton-on-Tees, on Thursday,
June 22nd, which was attended by a large number
of members. This SBociety, which is only a month
old, is one of the largest in the district, having close
upon eighty members.

Permanent rooms have been taken in the Malleable
Workmen's Institute, Norton Road, ther with
the monthly use of the large concert hall, in which
it is proposed to hold lectures, ete. An serial is
being arranged for and considerable apparatus has
been placed at the disposal of the members,

The Committes have arranged that some official
shall be in attendance in the rooms every evening
to eater as much as possible for the wanta of the
membera and also their comforts. The feea have
bean fixed as low as possible and can sasily be met
by any working man. The membership is open to
persons of both sexes and any age.

The general mostings of the Bociety are fixed for
the second Thursday in every month.

Dublin Wireless Club.

A pgeneral meeting of the Dublin Wireless Club
was held at the Central Hotel, Diublin, on Tuesday,
June Gth, when a large number of members and
proapactive members were present.

The Club, which was founded in 1913, did good
work previous to the war, but owing to Post Office
restrictions on experimental wireless, has been in
a more or lesa dormant state ginece August, 1914,

In view of the removal of these restrictions, it 18
now being reconstructed and gives promise of great
success. The Committes is engaged in redrafting
the Rules, arranging a programme and other neces-
sary preliminary duties,

Another general meeting will shortly be held,
when the recommendations of the Commmittee will
he submitted and officers elected for the coming
BESA 0.

It is hoped soon to obtain more suitable head-
quarters, where up-to-date instruments may be
msatalled, meetings held, ete.

Persons desirous of becoming members should
make sarly application to Mr. A. C. Bridle, the
Hon. Secretary, 29, South Anne Street, Dublin. .

Ipswich and District Wireless Club.

Hon. Becrotary, Mr. F. T. G. Townsend, 46, Grove
Lane, Ipswich.

A successful field day was carried through on
Saturday, June 24th, when by kind permission
of Mr. Taylor, of Mesars. Crane Bennett, Lid., a
party of about twenty erected two sets in the fleld
hﬂlﬂﬂgil:l..g to that firm at Nacton Hoad., The Club
set was tacked on to an aerial attached to a high
flag-mast and another set, kindly loaned by Messrs,
Boddey, Keeble and Page, gave excellent results
on a wire supported by a kite. Mr. Barbrook
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superintended the arrangements in the unavoidable
absence of the Becretary and Assistant Secretary.
Transport of the apparatus was effected by means
of cars belonging to Mr. Kersey and Mr. Barbrook,
te whom the Club is much indebted. The winter
programrmne 18 now being arranged and any _mtl'hbﬂ'l
willing to give lecturettes during the winter are
reqquested to communicate with the Becretary.
Also a night is being set aside in the near future for
an exchange and mart of members' spare apparatus.
All particulars are obtainable from the Secretary.

Ipswich and [hstrict T portable sef
used during a field day.

The Clubnow musters nearly 60 members and =
looking forward to a first class winter programme
A fair number of experimenters in the surrounding
districts have enrolled but are very Tliﬂ' However.
there are several stations under obssrvation and
the owners can ba sure of a hearty welrome at
headguarters any meeting night.

Liverpool Wirelesa Society.

A meeting of the SBociety was held on Thursday,
June 22nd, when an informal exhibition of apparatus
was held. Mr. Balmer continued his elementary
lectures for beginners,

Mr. A. L. Lyon exhibited a German valve panel
and explained ita peculiarities. Mr. Vere-8myth
exhibited a single valve home-made set, which was
very well made considering that Mr. Smyth is new
to the science. Mr. J. H. Swift then brought hs
home-made three-valve set into action. The results
were remarkably good ; in fact they were probably
the best the Bociety had ever had at any of its
meetings. The set 18 wired up to Mr. Swift's own
diagram and he uses special transformers and not
the usual ex-Army type. Musie from local stations
was audible in the corridors outside and the clear
neas was remarkable.

A vote of thanks to Mr. Swift and the other
exhibitors concluded the meeting.

At a Committes meeting it was decided that
Mra. Skelden, being the first lady eandidate for
admission, be admitted as a hon. member,

UNIVERSITY OF CALIFORMIA



Jory 22, 1023

There will be & meeting of the Bociety on July

el e oo i Wik, A
" wale , Cresmington , Li ;
Cardiff Y.M.C.A. Boys' Radlo Cilub,

The Boys' Department Radio Club st the Cardiff
Y.M.C.A. has now & membership of nearly thirty.
Thia Club is opsn to boys betwseen the of 13
and 18 years. Lactures, classes and special traini
courses are run during the winter months, and the
usoal activities during the summer.

- Engineering Boclety.

A mesting of the above waa held on Tuesday,
July 4th. Although this Bociety Is now only &
fow weeks old and no proper apparatus has been
installed, & sot was " rigged up " and the concert
from Chelmsford clearly heard.

Mr. H J. Pugh demonstrated a two-valve
resistance capacity set, the only aerial used bei
ooe of the members standing on an insula
pedestal with one on aerial terminal.
Memsagea were clearly heard and readable, many
stations being heard. i

In future meetings will be held at 29, Felix
Avenue, Weetern Park, Crouch End.

Many intereating features are promised, including
elomentary lectures for beginners. New members

will be heartily welcomed. All iculars from
the Becretary, Mr. H. Davy, 134, Inderwick Road,
Hornsey, N.B.

Streathamm and Norbury Radio Club.

Monday, July 3rd, was the opening day of this
Chab. For the time being the headquarters will ha
the premises of Mossrs. B. Woodruff & Co., BSO,
Streatham High Road, 8. W.16. It ia hoped that
in the near future s hall or other suitable elub-house
will be found.

Baveral first.class telegraphista have already
joined and it is hoped that amateurs, expsrimenters
snd other enthumasts perhaps more advanced, will

; their tive ax cea to the Club for
::::-E.I nnligmmﬂnt. Mh idea of the Club
will be I'-utllfit- u:t a laboratory whara members can

and construct & complate station.
Wt-im for membership lhﬂl':]d be addreassd
o ﬂ?F. J. Lock, 548, High Road, Streatham.
Stratford Radio Bociety.

Hon. SBecretary, Mr. B. Singleton, 159, Plaistow
Road, West Ham, E.165.

Tha Bociety waa formed on June 1lth with
tampo headgquartars at the addreas given
abowe, tive members living in the distriet
are invited to communicate with the Secretary,
who will furnish all particulars. The area from
which the Society b to recruit ita membership
ia tha Eastern suburbe of London. Experts and
novioss will both be welcomed.

Gentlemen who might serve ss Vice-Presidenta

to make themselves known and the

Secretary will be glad to recsive names as early as
possible. '

District Wireleas .
Hon. Becretary, Mr. E. Btanley Dobson, ** Lorne
Houose," Richmond Place, b
A ing was held at the t Café, Cow-
7.30 p.m. on Wednessday, July 6th,
. Whitfield, President, in the chair.
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Following the reading ol the minutes of the
previous mesting, the Committes were elected. It
was decided to hold future mestings on the sscond
Thureday in the month, snd to arrange & series of

icoa in Morse.

The Chairman then called upon Mr. H. G. Evana,
B.8o., to give his lscture on *' Radio.Telagraphy
and Telsphony.”

The lecturer dealt briefly with the ﬁ"""‘“‘ af
the thermionic valves, and ita spplication to simple
wireless cirouite. The leoture was llustrated with
lantern alides, among which were tations
of some of the British high power stations.

After the lecture Carparvon, Leafield, etc., were
tuned in on & very fine set which the lecturer had

t with him.

Unfortunately, the telephony which was expected
did not come tz.rnu,gh. on account of a alight mis-
unders ing as the time.

At tmlmiw hearty vote of thanks was
accorded to Mr. Evans, and the audience, which
comprised & | number of visitors, including
several ladiea, ﬁ:lumad to inspect the apparstua
used by the lecturer.

Twelve new members were enrolled. The Hon.
Sscretary will be pleased to hear from anyone
interested, and will furnish culars of member-
ship, together with the objects of the Society, on
application to the above addreaas.

Heckmondwike and District Wireless Soclety.

Hon. Becrotary, Mr. F. Townsend, Becondary
School, Heckmondwike, Yorks.

A meeting of the above Bociety was held on
Friday, June 30th, whan Mr. Dennison, of Halifax,

ve & lecture on * Bhort Wave Reception."” Mr.

. Rayner presided over a large attendance.

The lecturer gave a large number of diagrama,
showing the connections for different circuita, and
also gave a number of valuable hinta to amateurs
in the construction and manipulation of their own
sota,

During an interesting discussion, the lecturer
showed a wide knowledge of both the theoretical
and practical sides of the subject.

The lecture was illustrated by a fine seriea of
lantern alides, showing the different sets used by
Mr. Dennison during :15 war and since. A hearty
vote of thanks waas accorded the lecturer.

Brondesbury and Cricklewood Radio Club.

Hon. Secretary, Mr. J. F. SBtevens, 118, Fordwych
Road, Brondesbury, N.W.2.

The above Club has besn misnamed the
“ Crickloewood and Brondesbury Radio Club.™
This is likely to cause confusion unleas the title is
correctly noted. In all communications the title
Eﬂmﬂbur}r and Cricklewood Radio Club should

Central London Wireless Soclety.

Hon. Becretary (pro tem. ), Mr. Horace E. Hobbe,
16, Rydon Crescent, E.C.I.

Inner London enthusaiasts are informed of the
formation of thia new Society in Central London.
The Becretary will be glad to hear from anyvone
intmmd.hm ai sarly as pmud h'bl;. There is hﬁb::dl

iminary meeting and the date is not .
ﬂmi. hoped that as many aa poasible w:mtrmunh
themsslves in time to attend in order to discuss
proposed rules, ete., and to decide upon the organ-
isation. -
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Southampton and District Wireless Society.

Hon. Secretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Southampton.

A general meeting of the above Society was held
on Wednesday, June 2Z8th, at the Kingsland
Assembly Rooms. A good attendance was re-
corded. Mr. W. H. Stockdale was the lecturer for
the evening. He devoted the whole evening to
the Armstrong regenerator short-wave tuner. He
alzo stated the result he himself had obtained from
an Armstrong short-wave set amateur-constructed,
The lecturer used the blackboard a great deal,
much to the liking of the members. At the con-
clusion of the lecture guestions were asked sand
angwered to the satisfaction of the members and a
hearty vote of thanks was aceorded Mr. Stockdale.

Owing to the large number applying for member.
ship and not yet having obtained licences, the Society
now welcomes Associate Members, and particulars
can be obtained from the Hon., Seeretary. Anyvone
in the district intending to adopt wireless as a hobby
should join the Bociety and obtain information
before buying sets (such as
erystal sets for telephony). By
o doing they may save them.
gelves from much labour in vain
and unnecessary  oxpense by
consulting with fellow experi-
menters,

A general meeting of the above
Society was held on Wednesday,
July Sth. It was reported by the
Secretary that all the amateurs
in the Southampton district (with
the exception of a few) are
members.

The Society will shortly be an-
nouncing a further public demon-
stration, and a pleasant evening
ia being looked forward to. This
demonstration will be given for
the benefit of the future wire-
less enthusiast. .

The members are gett'ng very
keen on making and constructing
their own sets, and not only
assembling. Members have been
complaining of late of the inability of the local
tradesmen to supply them with component parts,
and it is now stated that satisfactory arrangements
have been made wherehy members can obtain
all their requirements from their Society. This
will avoid further disappointments.

Any one in Southampton interested in wireless
and who has not yvet purchased or made his set,
and wounld care to have s demonstration of an
amateur set, is invited to make arrangements with
the Secretary. His station is the most powerful
one in the Southampton distriet, being converted so
as to employ 3, 5. 7, B or 9 valves at discretion.
Mr. Freeman, the Chairman, has also a very
powerful receiving station, using 7 valves, and he
also will oblige any amateur interested.

The Hackney and District Radio Society.

The third meeting of the above Society took
place on June 22nd at 111, Chatsworth Road,
Clapton, at 8 p.m. There was again a good attend-
ance. New members continue to come in.

After the minutes of the previous meeting had
been read, the Hules and Regulations were agan
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read and confirmed. Now that the Bociety is
well established, an endeavour iz being made
to build up an interesting programme for the
quarter.

Publie meetings were held on the 6th and 7th
of July. The lecture given at the opening by
Mr. E. B. Walker was on the * First Principles in
Wireless Telegraphy."” showing the audience how
the aerial hecame charged so that it prodoced
waves, and so opened up the present-day means of
long-distance communication. After seeing that
the audience had more or less grasped the situation,
the second lecturer, Mr. ID. R. lson, gave an expheit
explanation of reception of thess waves, with the
aid of a Marconi 31 A tuner. This was followed by &
great number of questions being asked by a greatly
interasted andience and many points were touched
upon, including construction of many portions of
apparatus, During the evening various items of
telephony were received. Many thanks were given
for the loan of a Brown loud speaker.

By these means the Society hopes to increase the

Loughborough College Wireless Society.

The Society’s Receiving A pparalus.

numbers of its members and make itseli popular
throughout the Hackney district.

The apparatus which was used consisted chiefly of
units made by members, who have gained excellent
results with amateur-made apparatus.

Membership has greatly increased, being now
over 40, and the Bociety will soon be looking for a
more convenient meeting hall for permanent head-
quarters. Meetings are held every Thumday.

All enguiries as to membership, ete., should be
made to the Secretary, Mr. E. R. Walker, 45
Dagmor Road, Huuthrglmkna}'. E.0.
Barnoldswick Wireless and Technical Society.

A Society bearing the above name has been
formed in BunmnhwindeYnfknhMi m‘Id'hm .
overy promise of rapid development. & prime
object of this Society will be the study of wireles
88 & BCience.

The Society i8 commencing work with a course
of progressive lectures in and practical
construction. These lectures will be augmented
by & special class in practical physica and applied

BCience,

E: UNIVERSITY OF CALIFORMIA
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Questions and Answers

NOTE.—This seciion of the magazine ia placed atf the disposal of all readers who wish to receive advice
ond information on mallers pertaining to both the technical and non-lechnical sides of wireless work. Readers
should cornply with the followning rules :—{1) Euch gquestion should be numbered and wrilten on a separaie sheet
on one mde of the paper, and addressed * Questions and Anaowers," Editor, The I'Ftuhu World and Radio
Remew, 12/13, Henriella Street, London, W.C.2. Queries ahould be clear and concise. {ﬂh Before sending in

their questions readers are adwvised lo search recend numbers fo see whether the same have not been deall
with before. (3) Each communicalion sent in lo be accompanied by the ' Questions and Answers " coupon
to be found in the adverfisernend columns of the tsrue current af the time of forwarding the questiona, (4) The

name arnd address of the querist, which is for reference and not for publication, te appear at the top of every sheet
or sheeln, and unless typewritten, this should be in block capuals.  Queries will be answered under the inilals
and toren of the correspondent, or, if so desired, under a ** nom de plume.” (5) In view of the fact that a large
proportion of the circuits and Bppurahu :i-uchbﬂi in these answers are covered by palents, readers are advised,

before making wse of them, lo satisfy themaelves that they wouwld not be infringing palents.
thronigh the post ia required every queation sent in must be occompanis
{(7) Four queations is the marimum which may be sentd in af

ls., or 3s. Gd. for o mazimum of four questiona.
one Hime,

“J.D." (Lancaster) asks (1) If ke can receive
PCGG and 2MT on a Mark II] wave funer
and three-valve amplifier. His aerial = 138 ft.
long and highest point 48 fi. high. (2) For windings
Jor a telephone transformer for wee with 120 ohm
telephones. (3) Wavelength of Mark I1I long wave
funer. (4) Windings and former for reaction coil
for Mark IIT long wave tuner,

(1) Yes, you should be able to get both these
stations, presuming of courss that you can tune
down to 400 metrea. (2) Bee 343, June 17th
wrue, winding to & diameter of 11/18" with No. 48
5.8.C. for the primary, and up to a diameter of

1" with MNo. 40 8.8.C. for the secondary, spacing
:heuhaukall”n instead of 1°* as given in the
disgram. (3) tha.hl;.r about 7.000 metres. (4)
It is diffienlt to incorporate & reaction coil in this
toner, but owing to the special design of the in.
durtances it i8 quite sasy with a few minor altera.-
tiona to use the tuned closed ecirenit to give reaction
effecta.

* J.D."" (Liverpool).—(1) and (2) The circuit
vou show and the dimensions you give of the various
:mnp-m:nnta are quite satisfactory. It would be
better, perhaps, to e a small condenser
acroas the telephones of 0-002 mfd. and a separate
condemser of bi capacity across the high
tenmion battery. our aerial conmisting of six
wires each 11 ft. long is not & very good arrange-
ment. (3) You can easily convert your set into
one embodying H.F., detector and L.F., and for
circuit see page 37, April Bth issus.

"*S.M."" (Forest Gate).—(l) The specimen
of the aabestoe material cannot be recommended
ss suitable for the mounting of the components
of & valve circuit. (2) You would require about
22 movable and 23 fixed plates to give a capacity
of 0-001 mid. (The delay in answering your
juerios, occasioned by making testa on the material
rou submitted, is tod. )

1" ANATEH ' (Southerick-on-Welr).—(1),
'2), (3) and (4} The cirouit you show is incorrect,
md we would advise you to consult the pagea
i this journal in which are given scores of reliable
ircnita. It is doubtiul how the walve would
unetion in your eireuit, and we cannot see how the
et could work at all unleas perhaps yoy have
nade some mistake in drawing out the circuit.

“ C.P."" (Hartly Wimey) sends a specimen
f wire and wishes to know (1) Iia pauge and covering,

(6) Where a r:pty
by a postal order for the amouni of

and (2) If it i suitable for the construction of H.F.
tranaformers.

(1) 38 8.8.C. (2) Yes, though d.-uuhlu silk
covering would be better f you have in mind
winding primary and second simultaneously.

Ve . " (Sitdngbourne).—(1) Your serial
would appear to be quite satisfactory, though
read carefully article on asrial construction In
May 27th issue. (2) and (3) Your cardboard
tubea will be very useful for the construction of
sorial and reaction coils, and you would be well
advised to saw them up into three portions, sach
4" long, and making threa tunera for short, medium
and long wave tuning. The 8" diamester tube
for the uﬂu.] coila may be wound with No. 20
D.C.C. :mn up to 650 metres, No. 26
D.C.C. up tﬂ parallel condenser and two
or four-pile mnd.mg uf Nm 30 D.C.C. for longer
wavelengths. The reaction coils, 654" in diameter,
may have windings of No. 22 D.C.C., No. 28 D.C.C.
and No. 34 D.C.C. respectively. (4) We consider
that it ia improbable that you will be able
to receive 2 M#‘ on a crystal in Kent.

‘“ AERO "' (Doncaster).—It is very difficult
to say why you only receive signals when touching
certain parts of your circuit. The usual effect
of making contact with your ruﬂmvmg circuit

is to cause saome slight change in t and o
bring in & particular signal. In ].rnur case, however,
as the high tension circdit on to be

concernad, we should imagine t-hlt»‘ﬂl.dt u mt.har
in the tranaformer primary or its
:n.fd.

denser, which should have a value of 0
and not 0-0002 as marked in your di

““W.F." (Johnstone).—It is not pnumhlu to
advise you as to whether your telephone receivers
are suitable for conversion for use with wireless
receéiving apparstus. High resistance telephones

are wound with wire from 48 to 50 8. W.G., according
to the dimensions of the e piecea and the

number of turns uiraed. inner d.ins.lltn.gma
may be required, ;ﬁ without knowing type
at present fitted it ia imposmble to advise you
Thin diaphragms are not always an advantage,
as the stiffness of thicker ones sometimes gives
& desirable damping effect, making them operative
over & wide of note frequenciesa.
**EMMERESSES "' (Dundee) asks (1) For
dimensions of oertal funing snductances lo fune to
160-800 metres on a 47 former. (2) Reaction codl
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Jor same. (3) .ﬂimm-linmfur A.T.J. and reaction
mﬂir'l’; %ﬁbﬁ% fd. g wﬂﬂd ll‘.ﬂ path!
o mfd. can n
with thess coils.
(1) on the size of your serial, but 4 ins. of
of No. 22 D,C.C, would no doubt be suitable.
(2) 3 ine. of winding of No. 28 D.C.C. on a 3"
former. (3) A.T.I. 5} diameter 7" long,
wound with No. 28 D.C.C. Reaction coil 4§"
dismeter by 5” long, wound with No. 32 8.B.C.
(4) Yea; amir dielectric recommended.

“F.T." (Bradford) wishes fo know (1) If
fixed oondensers may be mounied one over the other
in order fo economise n space. (2) Dimensions
and number of Jor building a variable condenser,
(3) Whether wazed leak can be wsed instead of eboniie
for tuner construction. (4) To what purpose he can
pud 25/40 D.8.C. wire,

(1) Not recommended, as the condensers are
bound to have capacity one to another, which, in
a valve cirouit, may causs trouble. (2) If the plates
have an overlap diameter of 2}, and are stamped
on No. 20 B.W.(Q. sheet and spaced with washers
gk, hom 30 moved d B s pni
wi ve & ca of & . m
(3) ".%Ia do namw};& thia unlesa the E::mrn in which
your receiving apparatus is installed is & very dry
oné. (4) Quite useful for constructing inductances
for crystal or non-reactive tuners, but little would
be gained by the use of this special wire, which is
eaaantially designed to minimise damping, if reaction
is to be made use of.

‘““ ALPHA '" (Huntley) sends circuil similar
to that shown on page 372, June 1Tth issue, and
asks (1) If we consider it o ome. (2) For
values of grid condenser and leak. (3) The tuning
range of his loose coupler.

{1) and {2) The circuit is oneé which gives quite
good results, and the valuess asked for are given in
the diagram referred to above. Arrange to connect
merial tuning condenser, which may have & value
of 0-001 mifd., in series or parallel with the asarial
inductance. (3) Approximately 800 to 4,500
metres, depending upon the dimensions of your

aerial.
AW.8." (Mt. Kennedy) asks (1) If a
inductanoe uwfi'lmﬂ"-pdur wlkdfu ﬂ
or o pancake coil. (2) ﬂun:mn‘m.u of tnfervalve
transformers

such coils of 100 turns of No. 40 wire.
Hohining di woteld an aerial wire
of thinner gauge than No. 18, and whal precaulions
should be token fo prevent damage from this couse,
(4) Whether | H.F. amplificatson vl give much
bettar resulls on distant telephony than one stage

L.F. amplification.
{1) Inductances of the fat t are called slab
on a " spider "

or coila, Thosa woun
(2) It is diffioult to say,

(3) E’hﬂhcr

are called basket coils.
but wery food intervalve transformers can be
made by placing basket coils together, or better
still, by winding two wires on the " spider"
mrn'u.!t-lnauuulj. Do not use transformers for

velengths above 2,000 metres, as the compara.

h'u] on van by the many turns

m mm 'Il.'l'}';'-ll-l:lltl to ei,rlpu:.t.y
rmt.mn intarvalve ling. (3) The gauge of the
aerial wire is controlled by the mechanical strength
required. With small amateur aerials there ia
very little danger of damage by lightning, but a
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Lo to earth the sarial
w not in ues. (4) Yes, H.F. amplification
does not increase signal to the same extent
uLF.mphEmﬁumhtHF.wﬂlhngmrnk

which any amount of L.F. would oever
render audible.

“T.H.D." aceke (1) For the noms
ORI el gl s ol bl
unth wireless telephony. (2) Fm“-ﬁ
turer of wireless telephony receiving sels
out on some such basia as the ordinary lelephons.

(1) There is no publication which deals a.mh
sively with the action of wireless talephon .;r
mmul_":llim theory books, such as

arta I and IT, hrBinglr.“Wuuh-
Talagra.ph " by Btanley, and for
structi details you might " The ﬂtﬂn
struction of the Amateur Valve Station,' b{
Douglas, or *‘The Radio Experimenter’s Handbook,
by Coursey. An introductory booklet to the
propertiee and i of wireless tele-
Eﬁph}f and telephony “The A.B.C. of

raless,”” by Harria {F"iﬂkﬂ Press, L4d.). (2]
We are not aware of any mn.nuhntu.r:r offering
sets on these terms.

““W.B."" (Yeovil) wunshes io make a hoo-welre
receiver, and asks for information asr lo how fo do
thuas,

A set of this type could be constructed, but would
not be very efficient on the low powers and wave-
lengths used for telephone transmissions. It
would give very poor resulta on long distance
telsphony, which is only, perhapa, 1/20th of the

effective strength of spark signals coming from the
same stations. For satisfactory results for &

miles on 8 loud speaker from a brnudallti.ng
station with an indoor serial, five or six valves
would be required. 'Ihuh]uniugmdt.ypntﬂw.
carafully used, runs from 1,000 upwards to 5,000
hours. Carelesaly used it may only last & few hours.

“*RADIO ' (Hornsea) asks (1) How o comneni
o varigble condenser with o recchion codl. (2) I»
a reachion coil of good propordion to the A.T..,
if it has 4/G6the of the amound of wire on &, (3) If
Mammenyafnmmurmm-udwm

'Inlﬂl. 4) I
Hl}mﬁluw‘ﬂmn Hﬂihni -ﬂru“uiht.f

[l}ﬁvmhhmdmunntmnﬂmﬂu
reaction coil, but often quite useful if comnected
acroga the ooil and having a maximuom wvalos of
0-0005 mfd. (2) This figure is often about right,
but no hard and fast rule can be given. (3) Large
spacing reduces oa 3‘ which is inverssly pro-
portional to the width (4) Yea

“*L.L." {Rain.hnm]nnlh (1) For a diagrom
!(mnna:Imn-l o cerigin sel. (2) Winding daia
or sel. .L hat should be the values of the rems
the L.F. tranaformer. (&) For cribiciem

I{I} The combination suggested is not suitable
We should recommend complete connection as
in Fig. 8, 16, April st lssos, with serks
parallal swmg for AT.C. if desived. Tie
number of turns might be aa follows :—80, 100,
190, 300, 480, 850, 1,800, 2,500, and the total

t of wire yllb. (3) Resistances

t be 2,000 and 5,000 ochms, with considerable
latitude. (4) The set, a8 we have arranged i,
should be guite satisfactory.

switch should be

tances af

]
L
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“R.H.W."" (Little Sutton).—If your receiver
i connectad as in your di we are surprised
you have even heard erackling noises, which are
dus to atmospherica. We cannot say the capacitiea
of your condensers as you tell us nothing about
themn. Similarly, we cannot say much about your
wavelength, but with connections as in Fig. 2,
page 120, April 22nd, you should tune in broad-

casting stations all right. The loose coupler
might be 8" % 5" of No. 22, and 4’ x 3" of No. 28.

“C.M.B."" (Marlborough) asks which of
three types of aerials would be most salisfaciory,
and how he could receive PCGG al Nice.

An merial length of 300 ft. ia not allowed in this
country. KEwven if you proposs to erect the aerial
abroad, we think that the second or third scheme
would be better, the choice between them lying
with the one having the greater height above
the roof or earth as the cass may be. Reception
of PCGG at Nice would probably give very ssvere
difficulties, and require at least a six-valve set
for any results at all. If you succeed, we should
be interested to receive an account of your methods,

“R.H.'" (Stoke Newington) encloses di
of his set and asks (1) What is s wavelength.

What stations tranemit between 7 and O p.m. :3; fj‘

100 fi. of No. 18 copper wire would be all ng.ﬁ
for an aerdal. (4) The cause of loud whistling in
his lele phones

(1) 2,00} metres without a parallel condenser,
and about 4,000 metres with a parallel condenser
of 0-00]1 mfds. (2) See list in issue of August 6th,
1921. It is hoped to uhhuh an amended list
early in August. (3) (4) We could help
you more if you told us thn circumstances under
which the whistling occurred. It is most probably
due to too tight reaction coupling.

" TANKS "' (Newcastle-on-Tyne) asks (1) If
a _Fuur -valve di m will fulfil certain specialised

g Length u{ u'iml required Lo hear
ﬂuir-u!l 'I:'ﬂ'ﬂﬁﬂ'f-ll :md English broadcast stations.
(3) If ewifing out one or fwo valves wnll alier the
range and sirength of signals.  (4) If it ix .
to cud owt Cullerconts af a distance of 10 miles.

(1) Bee Fig. 5, page 82, April 8th issue, a fourth
valve being added exactly as the last valve there
shown. (2) Anything between 50 and 100 ft.
should be satisfactory. (3) Certainly, otherwise
there would be no point in using these valves at
all. (4) You are unlikely to cut out Cullercoats
on wavelengths cloae to his own, but at other
wavelengths you should be able to do so by suffi-
ciently weakening the coupling.

"“T.R.S8." (Stoke-on-Trent) gives '
of hix set and asks why he cannot receive mt::

The probable cause of failure to receive mlaphan}r
5 the distance from any telephone transmitting
station. You would have a better chance with &
series A.T.C. rather than a parallel, but we doubt
il you will get any success without one or two
more H.F. valves. =

""INSULATION "' (Winchester) asks (1) How
does an elecirolytic detector compare with a carborun-
dum in sensiiveness. (2) O he hear FL, 2MT
and Croydon telephony on a crystal sel with aerial
25 fe. hagh. (3) Who w GKB. (4) If 110 wvolt
H.T. should be used with an R.6 valve.

{1} More sensitive, but lees reliable. It is
difficult to give & numerical estimate of the relative
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senaitivity. (2) FL ibly ; 2 MT very doubt-
ful. (3) Regret we hl::: n:i.n!bmntiun. (4) Yea.

“8.B.X."" (Liverpool) asks for a diagram
of a two-valve and crystal, or three.valve and erystal
circuid, with loud speaker suilable for broadeasting
uhphmty

Bee Fig. 6, page 215, May 13th issue, with the
loud speaker in place of the telephonea.

“G.N.N."" (London) describes his sel and
aske (1) If the reaction coil described will make
st surtable Jfor valve reception. (2) H"uule-rmk range
of the conl. (3) Capacily nf a certasn  varigble
condenser. (4) If a single wire aerial 70 fi. long
and 25 ft. high, unll be suitable for a single valve sel.

(1) No, it will probably be necessary for the re-
action coil to slide inside the A.T.I. unlesa con-
siderably more tums are used. (2) The serial
circuit will tune to about 2,000 metres. The
closed circuit probably very considerably higher.
(3) 0-00085 mfds. (4) Yea.

“* FOGGED '" (Croydon) asks for a three-valve
sel fo give best results on all wavelengths.

Neither of the resistance capacity coupled sets
you suggest will be of much use below 1,(HH metres.
The circuit of Fig. 5, page 62, April 8th issus,
would fill your requirements, but the necessity
for & larger number of transformers could be
avoided by using resistance capacity coupling
above |,000 metres. This can easily be made
to plug-in in place of, and be substituted for the
normal tranasformer.

““PLUS ONE " (Tonbridge) encloses diagram
of eircuil and asks (1) How to add one more valve,
2) What voltage should the L.T. be for use with
“Ora" valves. (3) What stations should be heard
unith basket coils, ranga 300 fo 5,000 mefres.

(1) Bee the di given to ' TRIODE '
(West Bridgford). (2) ¢ wvolta with a 6 ohm
resistance. (3) Broadeasting, some ships, air
stations and Continental stations, such as FL.

**TRIODE '" (West Bridgford) wishes o
construct o set described in the tssue of March 4fh,
and asks (1) Dimensions of o variomeier fo fune
Jrom 450 to 12,000 meires ; gauge and amount of
wire required for this. (2) Ifﬂ valve panel can be
used o connect with sel, or the short wave receiver
described in the wssus of June 3rd. (3) If Pame
sends ouwl Greenwich time, or musi correclion be
made for the longiude of Farts.

(1) For & range of this extent you would nesd a
sot of interchangeable honeycomb ecoils with turns
ranging from about 50 to 5,000. The mean
diameter of coil is about 2}, and the wire used
might ba No. 28. (2) The most suitable arrange-

seur % —{-

Fig. 1.

ment for this purpose would be as & note magnifier
as in diagram (Fig. 1). (3) No correction is
neceasary for the longitude of Paris.
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“ﬁ\"*ﬂﬁ" (Ostend) osks for o

cafoulate the
such as in the ssrus of December | LA

There is nﬂmumafurmuh.'lhn iven

to '*V.526 ' (Australia), on the
A.Fni. Bth issue givea results which are g:unn-l.llr
within 10 to 16 par cent, of truth.

“DH.BMceC ' (Lalcester) asks (1) The
number of lurns and lappings on a 2§} x }"
to dune to 25,000n. (2) Best values for con-
donser and lsak for " Ora" valves in the some
w" (3) For eriticiam of hwo methods of connecling

(1) We have no data. Butable windings would
have to be determined by experiment, as the self-

ity of the ooils would prevent acourate
ulation. (2) sbout 0-002 mids. and %
megohms. (3) Almost immaterial. Method 2 is
somewhat less lisble to lead to ordss connections
and short circuits in conneoting up more than one
sat to & mingle pair of battariss.

“* AERIAL " (n ate) sends o diagram of his
aei and asks (1) W wﬂdhlﬁahﬂ-&rwgﬁm
use for the aserial, T/22 or 3/18 copper. (2) If the
#m#lhmhdumnﬂi (3) What should be
the H.T. voliage for two Mullard " Ora' valves,
(4) Would a condenser across the primary of the
H.F. transformer im resulls.

(1) Either will do; T7/22 preferabls. (2} Yes,
except that the earth end of the A.T.I. should go
to the negative of the L.T. instead of to the positive.
(3) About 40 volts. (4) Yes, it would increass the

ive wavelength of each transformer.

T.Q."" (Sutton) sends diagram of Ats circud
and asks (1) For criticiem. (2) The most suilable
fype of tuner lo use. (3) How lo connect the luner
between X and ¥. (4) If PCGG will be received
on the loud apeaker.

(1) Cirouit is O.K. (2) and (3) Arrangement as
shown 18 O.K., or any two-circuit tuner may be
used with secondary condenssr across X and Y.
(4) It should be, with careful tun.in,g

“W.D.0O'G."" (Harrogate) asks
down lead should be taken from the lower or higher
énd of an aerial. (2) Whether down leads may
k together round the insulator from whil:-?l they
Jall or should pass freely through 4. (3) If not con-
veniend to get down leads to a suilable room, sf loud
speaker leads may be run from the receiving room
laihdmwﬁuhﬂgﬂuhﬂumbehmrd

{l) Very little difference. It is generally
to take it from the end nearest to the m.l.t-runlﬁntl.
E‘;; Iiguiu should be fastened round the insulators.

o8,

“J.8." (Slaithwaite) asks (1) For winding
data for a H. F. tranaformer for a range of 440 medres.
(2) Winding data for tranaformer for 2,600 matres,
(3) If the aerial sketched is switable for telephony.
(4) Are four ' Ora " valves connecled by H.F. irans-
formers sufficient to give good signals with PCGG.

(1) This will nesd experimental w=djustment,
but try about 70 turns per winding to commence
with. (2Z) Try 200 turns. (3) Quite suitable.
{4) Better to use the last stage as L.F. amplifier.

"" SPAREKS "' (Harrow) asks (1) I’f he could
increase the wavelength of a set described n the {arus
of Juns Lgh, and for winding and connesbing deiails.
(2) Dimensions of coil desoribed in the wwoue of Junae
drd. (3) If enomel can be weed for insuloking ihe

formula io
mdunhnuqfndualnlﬂ'uimndl

i‘

]
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cardboard formars for induciances. (4) If the aenal
skelohad iz correct.

{liTrrnhI}utiH}tmnlfnrulnhumL The con-
uite simple. Put one end of oo
lhthnun&mﬂthnnthumdt.nmuﬂdmd!,
and the other end of ooil 2 to earth. (2) A spherical
ooil of 3" diameter wound full of No. 20 or 21
(3) Enamel might be O.K., well stoved on, but it
would not be sasy to do, and we do not recommend
it. (4) O.K., but why not just bind ths wires
with s thinner wire and then solder the whols

P cAs. igate) sends skatch of his cireuit
n:mdqlh{l]T #im u#ma{dnﬂmnpumawl
on lower wavelengths, (2) this circust work

on lower wavelengihs f duo-laleral coils were wsed.
(3) Would a ssparale heterodyns pive the required

(1) Put the A.T.C. in peries with the A.T.L
(2) No, unless smaller coils ware used, but you could
make smaller ooils urself. (3) A separsie
haterodyne will not ect the wavelength range

of the set.

‘““ B.E.P."" (Woking) mh [l;i Wih re H_fm
to the agrticle on heterod ay 6,
if the value of C.2 is correct. [2} H"'hﬂur-hm
af the tele blocking condensers on Mar
tuners. (3) How o clean an ebhonite panel where
discoloured by light

(1) No; in this cass a valus as as this
is desirable. (2) Usually about 0-0025 mid
{3) Rub it up with emery cloth, finishing up with
a very fine grade, then polish with & little ol on

& rag.

l.ﬂEE.‘]ZI'." {Bristol) asks (1) For a dmgrnm af a
swilching arrangemend for a five-valve receiper, w0
that any combinaiion of valver may be used al oncre.
(2) How can he oblain a list of stalions transmilling
talephony, and +f any afternoon conceris are run
on wee ;

(1) Detailed design of a set of this type is outaids
the scope of thess columns. However, a set of ths
kind is shown in Fig. 3, page 31, April 1lst issue,
in which transformers may be used for H.F.
coupling if preferred. If transformers arme used
the switching arrangement may be as in the

diagram.

“STAR "' (Romford) ocsks (1) What s the
best size grid leak and condenser to wse with a Mullard
“Ora'" valve. (2) If a Britwire coil ir wsed ar o
tuner, will a 1 1 ¥
col. (3) What size coil will act as reaction for th
180/450 meires coil, a smaller or a larger one.  (4) If
o single valve circuit sketched i suitable.

(1) About 0-0002 mfds. and | megohm. (2)Ye
(3) The best value to use should be found by ex-
periment. Either is suitable at this wa

Evnmlhllfmllmthlnnﬂrll.pn!lq
untl.m-tnrﬂl. For 0-004, use nine foils with the
same overlap. (%) Neither of theses cells are recom-
mended, but the Edison type may be used if desired.
Thnd.llndmt.qaunhmpn! voltage on di
The price comes out somewhat higher than
normal cells. [!}Uﬂﬂﬂlthutrpl-nﬂ
for use in this way, sxospé posmbly by

it
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a buzzer, and

the break, exciting the primary b
id cireuit of the

mtroducing secondary in the
valve,

“"H.AW." (Elmhurst Park) asls (1) For
sutable reactance coil 57 » 9" of No. 28. (2} Wave-
length of the above coil. (3) Gauge of encloged wire.
(4) If a car igmition coil would be any wuse as a
tranaformer.

(1) Try 4% 6" of No. 32. (2) Inductance is
14,000 This will tune a P.M.G. aerial to
sbhout 4. metres. (3) No. 37. (4) Possibly
it could be used as & microphone transformer,
but winding is unsuitable for anything else.

“R.V.5."" (Manchester) submils di of a
crysial sel and asks (1) Values for the variable
condensers. (2) A question about the connecting up.
(3) If certnin formers will be suitable. (4) For
eriliciern of sel.

i1) A.T.C. enclosed eircuit condenser 0-0005 mfd.
sach. Blocking condenser 0-0002 mids. (2Z) Pre-
ferably to Y. (3) The values should be
all mght. If vou cannot tune down to 325 metrea,
remove a few tums from the fixed portion of the
eoil. [4) O.K.

“J.R.C."" (Kilburn
o mngle valve sel with
180 o 1100 rrefres.

See diagram. Fig. 2.

aska for a dingrom of
imennions for tuning from

=
' 3
5

“CAT '" (Dartford) asks whether the fact
that a erystal passes current as indicaled by a click
in the telephones, or the fact thai a eal-whisker
ndjustment behaves as a microphone indicates that
the detector i functioning properly.

No, m[hhar of the teats in any way prove that
the crystal is’ capable of rectifying H.F. currents.
" "RADIO-TRAIN '" (Brixton) asks what
Government licences are necessary o carry oul er.
periments in radio-confrol of mechanical transpert.
(2) What wavelength he would be allowed fo wuse.

(1) We think that the u{;rdlnu.r"i,b regulations
Eoverning tra.namuman would ably apply,
but you-ahould apply to the Poat Uffice Ini dﬁtﬁ?la};l
information. (2) This would have to be settled
with the Post Office. They might agres to the
normal amateur wavelength, or more probably
& lower valus, aay 20 to 50 metres.

“ G.H.I."" (Highgate).—Coils s ted could
be usad. Reaction coil might be 8" x 34" of No, 28,
introduced into the closed circuit coil of the end
[artheat from the A.T.L.

Fig. 2.

THE WIRELESS WORLD AND RADIO REVIEW

637

‘*J.F.8."" (Hoylake) describes a proposed
aerial, and asks (1) Which of two arrangements
22 the betler. (2) What is a suilable earth. (3) If
uummmdm in as as a wooden one. {-I. If

) o rope affects the

{l}nﬁ ' ible tﬂﬂ?’%ti‘ﬁg{mu or detailed
sketch o & two arrangements, but the higher
aorial would probably be somewhat the better
of the two. the aeral to the dormer window
to start with. (2) A buried plate, 3 ft. square,
or fine mesh netting on the ground, not less than
12 square yards. (3) O.K. (4) No, except for
liability to tighten up in wet weather.

“D.CM." (Dublin) has a sef which works on
a crysial but not on o valve, and asks why this 1.

Impossible to say. Poasibly the valve is defec-
tive. However, some of the circuits referred to
are of doubtful utility. See Fig. 3.

14
3
i =
8]
R L
=+ v ¥
1 e} i
A,
Fig. 3.

““CAREFUL ' (Derby) asks (1) For criticism
of a circuil sketched, (2) If a set of slab inductarnces
3040, 30,000 metres would be suitable for the A.T.1I. of
his set. (3) Would the circuil be suitable for ahor!-
wave lelephony, using the aerial aketched.

(1) Circuit O.K., but interchangeable H.F.
transformers will be required to cover a wide
range. (2) Yea. (3) Yes, with AT.C. used in
Beries.

“ POMPONIAN '" (Portsmouth) gives a
diagram of his circuil and asks if /¢ is correct, and
various details about il

Circuit is 0.K. For the A.T.1., 8" x & of No. 22 ;
Coupler, 37« 2" of No. 22; closed ecircuit coil,
6" 4 of No. 28: closed circeuit condenser,
00005 mfde. ; grid condenser, 0-0002 mids. :
anode blocking condenser, 0-001 mids.

" SHAFTESBURY "' (London) sends a sketch
of a three.valve amplifier, and aska (1) If the wiring
diagram sa correct. (2) If a [t of components
Jor an amplifier are correct. (3) Particulars of
suitable aerval, A.T.I. and reactance coil. (4) If
this sel will receive telephony ond broadeasting
concerts.

(1) Yea.
Two pisces should be enough.
condenser are probably too big.

{2) The grid condenser is too big.
The plates of your
(3) The A.T.L,

B = 6" of No. 22 Reaction coil, 6" x 3" of
No. 28. (4) Yes, from stationa in the London
district.
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“* FRAME "' (Halifax) asks (1) Formula for
calculating the inductance of Lokap wound cods;
(2) If the P.M.G. has officially allowed experimeniers
any length of aerial. (3) Size of condenser across

telephones, (4) Particulars a French wnireless
magazine, and if & would help an experimenier
in this couniry.

(1) There is no very good formula. That given
to ** V. 526 ' (Australia) in the issue of April 8th,
64, is about the best. (2) No increase of
ufl!lil-t.ﬂbunllnwud,u in the case of a
multi-wire serial, where the length may now be
brought up to 100 ft. as with a single wire, ‘{31
About 0-001 mfds. is & very value. The value
is proba lower. (4) It would
probably be of interest, but it is doubtful if it
would be of any very great help to you.

“* BEGINNER ' (N.W.B).—(l) and (2) There
is no point in making a crystal set to tune above
3,500 metres, as there are no spark stations above
this wavelength for it to work on. If you must
have & greater wavelength, incresse the closed
circuit capacity and put the AT.C. in
with the A.T.1. (3) Tappings or & slider may be
used if good wvariable condensers are available.
If the condensers are not continuously variable
a slider must be used.”

“ C.L." (Maldon) refers o the Reinariz Tuner,
described in the iseue of Moy 13th, and asks (1)
What is the marimum and minimum wavelengih
on a PM.G. aerinl. (2) What would be the ap-
prorimate cost to make. (3) If a certain loose
coupler and reaction would be suilable for the
broadeasting and amateur telephony. (4) The
reason for humming noise when the hand is puwt
near the valve.

(1) Approximately 200/450 metres. (2) It
depends on whether the wvariable condensers,
switch knobs, terminals, ete., are made or bought.
If every part is made, the set could possibly be
made for 208, or 30e. excluding the valve. If
the parta were bought, and only the set assembled,
the cost might be upwards of £5. (4) We cannot
say without test.

"+ JOB "' (Manor Park).—The gauges of the
samples of wire are as follows :—1, No. 24; 2,
No. 22; 3, No. 21; 4, No. 28,

““RB.E.J."" (Copenhagen) encloses a diagram
of his set and asks (1) How to make R oecillate
regularly withowt altering the cosls or H.T. (2)
Which wvalve will generate most, and how man
watts unll ench deliver to the aerial. (3) Wavelengt
range for telephony and telegraphy. (4) Would
results be better with 220 volis H.T. with o 206 walt
dransmilling valve infended for BOO volts H.T.

(1) Put the condensers across the key or
microphone contacts, or put a static potential
on the grid, or use a grid condenser and leak,
or alter the size and poaition of the reaction ecoil.
(2) Approximately the same. Probably not more
than one watt. (3) Difficult to specify. Possibly
fiva to tem wmiles with eritical reasction. (4)
Probably, although it may be somewhat difficult
to induee it to oscillate on so yreatly reduced
voltage.

“"H.R."" (The Hague) encloses a diagram
af hiz set and aska for criticiam and an improved
diagram,

The set is of gquite good type, except that there
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is rather too little L.F. and too much H.F. amplifi
cation. Try the circuit of Fig. 3, page 447,
July 8th issue.

"“"R.W.C.J."" (Newport) encloses o diagram
of his five-valve receiver and asks (1) What would
be the best tuner to use with the five-valve amplifier,
honeycomb or single-layer coils. (2) If a varable
rondenser can be used with a ser.  (3) Will the oot
receive the Dhutch concerts ond Home conecerta,
(4) The capacities of the condensers 1, 2, 3, 4, and 5.

(1) It dmamia on the wavelength required.
Use solenocids for ranges up to 3,000 metres, and
honeycombe if a wider range is required. Many
EIEIIIPI-H of windings suitable for wavelengths
of different ranges have besn given recently.
{2) Yea, in the closed circuit. pacity 0-0005
mid. for short wavea, and 0-00]1 mfd. for long.
(3) Yes. (4) Condensers 1, 2 and 3, 0-001 mid. ;
No. 4, 0-0002 mide. ; and No. 5, 0-002 mfda.
(N.B.—We should advise you to work with a
gimple set until you have obtained more ex-

ce.}) |

“OHM SWEET OHM "' (Lytham) asls
(1) Which iz the beat cvrewil to use for a four-valee
H.F. set. (2) Would this set receive PCGG,
2MT and the broadcasting stations. (3) If this
ael 1 rful encugh to work a Broun loud spealer.
(4) Wavelength of the seif.

{1} SBee Fig. 4, page 437, July lst, introducing
a vernier condenser in parallel with a closed
circuit condenser. (2) Yes, with a good seral
(3) Yes, from fairly near stations, but we should
prefer one or two s of note magnification
in place of the final H.F. magnification. (4) The
closed circuit would tune to 4,500 metres. The
primary will tune to this with a parallel condenser
of 0002 mfds., but it will be better to use a
loading coil.

“CHITTY-BANG-BANG," H.B. (Notting-
ham) wishes (o consiruct a short wave receirer
deacribed in the iaswe of June 3rd, and csks (1)
What is the capacity of the two variable condensers.
(2) If a grid leak is necessary. (3) If the grid lealk
showld be connected across the grid filament or
shunted ncross the grid variable condenser. (4)
If a L.F. transformer coupled amplifier can be
connected in pluce of the lelephones.

{1} It is not necessary for these condensers
to be wvariable, although the grid condenser
might be, say, (-0003 mfds. at maximum. The
telephone condenser is about 0-001 mids. (2}
Yes, it should certainly be used. (3) Immaternal.
(4) Yea.

—
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A Tuner for all Wavelengths

By W. Forees Bovp.

T has been said that an efficient tuner is
Ilagnndman extra valve, and although
this narurally assumes that comparison is
made with a badly designed tuner, there is
undoubtedly a certain amount of truth in the
statement.
Wireless literature for amateurs is redundant
with impruved methods of amplification, but
ign is only infrequently given, an
d]ﬁe thoughts have prompted the writer to
give the following particulars of a tuner in
which he has attempted to combine efficiency
it all wavelengths with facilities for quickly
changing the wavelengths. This means that
he aerial tuning inductance must be built up
n sections which can, as far as possible, be

CONDEMSERS

canm) OO0 uF L—a:] %]n-mfr
FLUAR

isolated from one another not only electrically,
but also magnetically, to prevent the * dead-
end  effect that so often worries the amateur
at short wavelengths.

The writer has assumed that for efficiency,
com ess and cheapness, the coils taken
from the Mark III Short Wave Tuner are the
most suitable for short wavelengths, and that
the machine-wound duo-lateral type of loading
coil, on account of its low equivalent or self
capacity, combined with the space occupied,
is the most efficient for the longer wavelengths,
and for these reasons they are embodied in the
design.

Two variable condensers of 0001 and 0-0003
mfd. capacities are included in the tuner
attached to concentric telephone plugs so that

may be connected ;—

(a) In series with the aerial lead.
(6) In series with the earth lead.
(¢) In parallel with the inductance.

These alternative positions for connecting
up the condensers form an attractive feature
of the design.

For short wavelengths the o-oor mfd.

BECTION or
AT AWITCH =0 8
ATL
o ’éL:q sy

eft figure shows diagram of connections and‘ r}re right figure an alternative and simpler

rrangemernté, but in order to ' dead-end

the sections mot in HEE, it i Hecessary o remove

the idle coils.
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condenser is connected in series with the aerial
lead, and the o-0003 mfd. condenser in series

with the earth ;
This t, more especially the small

arrangemen
earth series condenser, facilitates reaction at
short wavelengths, and whereas reaction with
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parallel condensers fails at about 300 metres,
it is safe to say that with series condensers
reaction can easily be obtained at 100 metres
or even a smaller wavelength.

The series aerial and earth jacks must be so
arranged that when the condenser plug is

-
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withdrawn the two contact pieces are shorted Condenser in series with inductance,
through the two centre contacts. This is Range (say) 300-600 m.

done by using 4 or 5-wav contact jacks and Condenser in parallel with inductance.
permanently connecting the two centre con- Range 750-1,500 m.

tacts together as shown in Fig. 1. And from the above it is seen that there is

Another advantage of using the “ plug-in™ a gap in the wavelength between the series
method of connecting condensers to the open  and parallel connections.
oscillatory circuit is the fact that there is no When using two condensers and the * plug-
gap in the range of wavelengths, which is in ™ method of connection this gap can easily
sometimes the result when only one condenser be bridged as follows :—

is used with the ordinary series parallel switch. o001 mfd. and o-0003 condensers in
For example, using a particular inductance, series. Range (say) 300-600 m.

one condenser and series parallel switch, o-0o1 mfd. in series and o0-0003 in parallel.
wavelength may be obtained as follows :— Range 500-1,000 m.

Fig. 3. General Arrangement.

UNIVERSITY OF CALIFORMIA
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o001 mfd. and 0-0003 condensers in
llel. Range 750-1,500 m.

So rE?JII.:ah for th:gsrmdmseis The aerial
tuning inductance at first sight is perhaps a
little more involved, but in actual practice it
1s casily mampu]atl:d and the design is such
that all unnecessary complications have been
omitted.

Actually there are two circuits in the tuner,
which are used as aerial tuning inductance
and reaction. The reaction circuit can easily
be adapted so that it can be used as a closed
or tuned oscillatory circuit, but in this article
it is described as a standard reaction circuit.

The aerial tuning inductance is arranged in
three sections, each section being isolated by
means of the section or A.T.I. switch as shown
in Fig. 1.

The first section of the inductance is the
well-known single layer inductance taken
from a Mark III short wave tuner, and is
connected to a 19 point switch as shown in
Fig. 1, marked A.T.I. Range 1.

The reaction for this section is the closed
circuit, or loose coupled inductance taken
from the Mark III short wave tuner, and has
five tapping points.

These two coils are mounted under the
ebonite face plate as shown dotted in Fig. 2.

The second and third sections of the induc-
tance are duo-lateral coils, which are plugged
into sockets on the outside face of the cbonite
base-board.

The reaction for the second section of the
inductance is also plugged into a movable
arm by means of which the coupling can be
altered.

Fig. 4.
The A.T.I. Section Switch, showing the ** dead-

ending ' arrangement. The switch is moving
from Range 1 to Range 2, and the wiper contact
is on the point of bﬂ'dg:’ﬂg the two outer contact
plates.
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In connecting up Range 1 of the inductance
to Ranges 2 and 3, we could add 2 studs 1o
the 10 point tapping switch and connec
section 2 between studs 19 and 20 and section 3
between studs 20 and 21, but this arrangement,
by adding the loading coils at the emd of
Range 1, would prevent the use of the 19
tapping points of Range 1 for fine tuning,

Fig. 5.

View taken from top of tuner and showing the
A.T.I. and Reaction Couls.

and so Ranges 2 and 3 are connected by means
of the section switch to the beginming of
Range 1. This 1s a distinct advantage,
especially when receiving telephony, when
is possible, by reducing the condenser valve
to a minimum, and the inductance valve 1o 2
maximum, to increase the potential difference
between the two ends of the inductance, and
thus considerably improve the signal strength.

Coming now to the general lay-out of the
various parts, it will be noticed that the ebonite
face plate to which they are attached is designed
to fit into the instrument section of a shor
wave tuner box. The smaller section, 1.e., the
old telephone and battery compartments, are
used to store the duo-lateral coils.

Fig. 2 is a sketch showing the prinapal
dimensions and Fig. 3 is a photograph of the
runer. Ranges 1 of the A.T.I. and reaction
are mounted on the underside of the cbonite,
and as these coils are so well known, no details
of them are necessary.

The following details of the other parts
are given, as they depart to a certain extent
from standard practice :(—

A.T.1 or SECTION SWITCH.

This switch is shown in the top left-hand
corner of the instrument, and not only adds
sections 2 and 3 to the aerial tuning inductance,

UNIVERSITY OF CALIFORNIA
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but 1solates the section not in use. For
example, when the contact arm is on stud
No. I, ranges 2 and 3 are absolutely discon-
nected in order to eliminate dead-end effect.
This is done by vertical and curved contact
plates which are short-circuited by rwo wiper
arms attached to, but insulated from the
contact arm. The contact plates are held
firmly in place by driving them into saw-cuts
n the ebonite.

Fig. 4 shows a nearer view of the section
switch, the contact plates and the two wiper
drms.

It will be noted that the outer contact plates
are short-circuited when the contact arm is on
studs 2 and 3, and that the inner contact plates
are shorted only at stud 3. Reference to the
diagram (Fig. 1) shows how these studs and
contact plates are connected.

=0, 1922

ReacTioN FOrR RANGES 2 AND 3.

This is shown in Fig. 3 and also a view
ig.llr.m from the top of the tuner is shown in

ig. §.

The reaction coil is plugged into the end
of a thin fibre arm which is strengthened at
the bearing end. The bearings are phosphor
bronze or brass strips, which project through
the ebonite face plate a sufficient distance to
allow the arm to be horizontal with the ebonite
face plate when in the maximum coupling
position.

This means that there is a space under the
fibre arm, and this space is used for the reaction
terminals which are hidden from wiew, being
behind the bearing strips. ]

The reaction t consist of wo
sockets into which a 2-pin plug fits, the plug
being connected to the reaction leads from the
amplifier. This allows the reaction coils to be
quickly reversed, an advantage which users
of H.F. magnification will appreciate.

Duo-LaTErRAL CoILs.

These coils are a well-known make, but the
writer, not being satisfied with the standard
method of mounting with plug and socket
attached to the outside of the wire, has brought
out an altermative design which has the
idvantage that the wire need not be handled
when in use.

Thl: method of coil mounting is shown in

he photographs, and it will be noticed thar
wo large holes are cut in the ebonite centre-
siece to facilitate handling. The inside of
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the coil is first lined with fibre paper, the centre-
piece is pressed into ition, and with the
use of ** Seccotine * or shellac is held firmly
in position.

The ebonite centre-piece is § in. thick, and
the top of the ebonite is } in. lower than the
top of the coil, so that the nuts which hold
the split pins are practically flush with the
top of the coil,

APPLICATION.

In using the tuner it will be found that
reaction can be readily obtained on the shortest
wavelengths if the condensers are connected
in the aerial series and earth series positions,
especially if the value of the earth series
condenser be kept small.

When using the condensers in the parallel
position always use the smallest value of
condenser and the largest value of inductance.
For example, 1,000 metre telephony can be
received on Range 1 with the o-o01 mfd.
condenser in the parallel position, but it can
also be obtained by adding a 150 turn duo-
lateral coil at Range 2, and connecting the
o0ol mfd. condenser in the aerial series
position. This latter combination gives practi-
cally double the signal strength.

Then again it often ha‘j;pens that one wants
to listen-in to 180 m. and 1,000 m. telephony,
and at more or less the same time to keep in
touch with stations which are transmicting at
from 2,000 to, say, 5,000 metres.

For the purpose of tuning to short wave-
lengths such as the telephony which is trans-
mitted on 280 to 450 metres, it may be found
convenient to substitute ebonite control levers
for the brass ones shown in the photograph
(Fig. 3). Extension rods might also be fitted
for critically revolving the condensers and
making manipulation possible without bringing
the hands too near to the coils and other
parts of the receiver.

The A.T.I. section switch allows this 1o be
done at maximum efficiency without changing
any of the inductances.

In conclusion, it 15 not claimed that the
above article involves any new principles or
describes the simplest form of tuner, but at
a time when everyone is working for better
results it must be understood that a certain
amount of complication is necessary, and when
once mastered it will be found to be well worth
the trouble, so that possibly the last valve in
the amplifier will be scrapped after all.
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Wireless Exhibition & Convention

September 30th—October 7th,

RRANGEMENTS have been made for
A a Wireless Exhibition and Convention

to be held at the Horticultural Hall,
Westminster, from Saturday, September 30th,
to Saturday, October 7th inclusive.

Hitherto the interest of the general public
in wireless has not been sufficient to justify
the holding of an all-wireless exhibition in
London on any large scale. With the advent
of Broadcasting, and the grear increase in
mterest taken in wireless, and wireless tele-
phony in particular, there is ample scope for
a really comprehensive exhibition, which may
be expected to draw huge crowds.

The present Exhibition and Convention is
being held under the auspices of the Wireless
Society of London, uncF with the support
of the affiliated Societies. It is obvious that
no exhibition of this nature could hope to be
a complete success without the tion
of the wireless societies, or at least their good-
will. It is therefore ho that Secretaries
of Societies will bring the Exhibition to the
notice of their members, in order that the
Societies may be represented by as large an
attendance as possible.

The social side of the exhibition will be
conducted by the officers of the Wireless
Society of London, and the co-operation of
the affiliated Societies is required in these
arrangements.

The Managers of the Exhibition, Messrs.
Bertram Day & Company of g & 10, Charing
Cross, S5.W.1, are arranging that special
accommodation shall be given for demonstra-
tions and lectures, to be open to all visitors
to the Exhibition, and it is expected that it
will be possible to organise something of this
nature to be in progress at all times throughout
the period of the Exhibition.

At the present time, when so much public
attention is being paid to the question of the
support of Brtish industries, it is not
surprising to learn that the Postmaster-General
1s proposing to give to British firms the mono-
poly of supplying apparatus for the Broad-

1922.
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should enable the industry, which is
Iargeljrancw field for manufacturers im this
country, to lay for itself a foundation which
will be able to withstand the force of later
competition from abroad. In this connection
it is most gratifying to learn that the managers
of the present Exhibition have decided that
this shall be an all-Briish event, and that
only British manufacturers of wireless apparatus
shall be invited to exhibit.

This is a point which the Committee of the
Wireless Society of London had not been
slow to appreciate, and no doubt the affiliated
societies are all agreed as to the importance
of supporting British industries in the wireless
boom. Each individual can do his share in
this direction by insisting that whatever
apparatus he may purchase from time to ume
should bear the hall mark of British manu-
facture.

Taking into consideration the difficulry
which many of those interested in wireless
would find in attending the Exhibinon during
ordinary weekdays, it 15 interesting to note
that the period during which the Exhibition
will be open embraces two Saturdays, and
this arrangement should ap to those in
the provinces who may only be able to come
up to London at the week ends.

The price of tickets for the Exhibiton will
be 1s. 3d. (including tax). A Trade Day wall
be helc? on Monday, October 2nd. Tuesdary,
October 3rd, will be a Special Day for the
public, when ss. will be . On both
these special days there will be admission at
ordinary prices after 6 p.m.

The Managers of the Exhibition are arrang-
ing to supply to the Wireless Society of London
a number of complimentary tickets for distribu-
tion amongst their members and affiliated
Societies.

An orchestra is to be provided, and arrange-
ments will be made with a good firm of
caterers for refreshments to be available for
the public.
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Time Signals
THE TRANSMISSIONS FROM EIFFEL TOWER

By W. G. W. MrrcaeLr, B.Sc., FRAS.,, FR.MetS.

HE most important routine work of an

astronomical observatory is the deter-

mination of exact ume. This is done
every evening when weather and sky con-
dinons permit, but it frequently occurs, and
especially in winter, that it is not possible to
make astronomical observations of the transits
of stars every night. It is therefore necessary
to be satisfied with the times registered by
the chronometers kept at the observatory,

conditions in the determination of the state of
the master control clock.

The time signals sent out by Eiffel Tower
are controlled by apparatus situated at the
Paris Observatory and under the direct super-
vision of the staff of that institution. For this
purpose the Observatory is connected up by
underground wires with the transmitting
apparatus at FL (Figs. 1 and 2). The pendula
which control the emission of the 300 rythmic

Interior of Eiffel Tower.
lines connecting the Paris Observatory with the transmission ap
employed for transmitting the rythmi: signals are shown on the left of the case.

Fig. 1.

When the ** rates™ of the separate chrono-
meters arc known and the chronometers
themselves are sufficiently numerous and
accurate, such a procedure causes no incon-
venience so long as the cessation of transit
observations does not exceed a few days at
the most. If, on the other hand, the period
of cloudy w:a:h:r continues too lcmg, it is no
longer possible to answer for the accuracy of
the chronometers. Wireless telegraphy in
such cases furnishes a method which allows
of the co-operation of other observatories
more fortunately situated as regards climatic

The glass case against the wall is the terminus of t‘Jw

underground
tus at FL. The pendula

beats or scientific signals are kept at the Eiffel
Tower station and these are shown on the left
of the terminus panel in Fig. 1.

OrDINARY TIME SiGNALS (FRENCH SYSTEM).

The ordinary time signals shown in Fig. 3,
transmitted twice daily, at 1044 and 2244,
are semi-automatic. The dots at 45, 47
and 49 minutes past the hour are the
only signals sent automatically, all the
other signals being sent by hand by an
operator at the Observatory. A few minutes
before the transmission takes place, connection

UNIVERSITY OF CALIFORMIA
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Fig. 2. Details of terminus shown in Fig. 1.

is established with the transmitting apparatus notches, one corresponding to 1oh. 44m. 30,
at FL through the underground lines referred andthtuthn:rtuuhqqm 0s.. The funcnon
to above. The automatic signals at 45, 47 of this cam is to permit of the closing of the
and 49 minutes past the hour are given by a contacts at the correct hour. The length of
clock placed in the time-keeping room at the the notches corresponds to a duration of five
Paris Observatory. This clock operates the minutes. B makes one complete tum o
three cams A, B and C (Fig. 4). A makes one hour and has three notches, corresponding
one complete turn in 24 hours and has two respectively to 44m. 30s., 46m. 30s. and

EFFEL TOWER
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ORMIMARY TIME SIGHALS [SEMI-AUTOMATIC)

Fig. 3.  Method of transmitting time signals from Eiffel Tower.
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TO TO PENDULUM d = zero second. e =contact for synchron-
EIFFEL  ROOM FOR fang foe: NEOAL NS, PN
ang R COMPARISON [ = listemng-incontact. g = insulated s
CONTROL
DISC

Details of the Discs Mounted on O O (Fig.7).
The discs have equal diameters ; the outer circles
represent the undermeath discs, which function
the closing of the circuits ; the inner circles
i represent the wupper discs which function the
Fig. 4. breaking of the circuts,

Penduwlum used for transmitting automatically the

T.5. at 1045-47-49 and 2245-47-49 from the 48m. 30s. Similarly, this cam permits of the

Paris Observatory. closing of the contacts at the correct minutes.
a = sendin gcontact, b = seconds pointer. Finally, C makes one complete tum every
¢ = toothed seconds wheel, minute and controls the rime signal.

n
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Fig. 6.

Tle Brillii-Leroy apparatus which automatically
trarsmits the International time signal from FL
daily.

When the gears p and p', carrying with them
the lever D, run into the notches of the cams
A and B, the lever D is displaced towards the

FLYWHEEL
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left and this sets free the springs of the trans-
mission contact. This contact can then be
closed by the cam C at the zero second, ie.,
45, 47 or 49 minutes exactly. But actually, in
practice, C does not function on the exact
minute. The position of the cam C with
regard to the toothed seconds wheel is such
that the transmission contact a is closed o020
seconds before the “ listening-in "' contact f.
This is to compensate for the self-induction
and consequent lag in the instruments betrween
the observatory and the aerial at FL.
AuToMATIC DAILy TIME SIGNALS AT 0923.
The apparatus employed in automatically
transmitting the International Signals is much
more elaborate than that described above.
Fig. 6 is a photograph of the Brillié-Leroy
apparatus now employed for this purpose.
Fl:c[;':r:nc: should now be made to the circuit-
diagram in Fig. 7, in conjunction with the bref

description which follows.

TO SYNCHRONISING |
PENDULUM

Fig. 7.

TO TRANSMITTING
APPARATUS AT FL

Circuit diagram of the Billié-Leray Automatic Time Signal Apparatus.

(A) Motor which drives the whole of the apparatus.

support carryving three rings.
a b o d a, bV, d,d. O O axis
(E) Wheel commutator closing the circuts,
closing ciraats X and Y every half second.

(B) Cam secured to o'. (C) Insulated

(D) Drum with cams sefting tn action the contact levers
of transmatting disc (ome turn n ten seconds).
(I Fork operated by the cam B, alternately
() Interrupter automatically dacmrg the crrcuat

at gh. 26m.

UNIVERSITY OF CALIFORMIA
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Fig 8. After adjusting the pendula the lag due lo the auiomatic transmission apparatus interposed

bettoeen the pendulum and the aerial is measured before the time signal is sent out.

Fig. 9. Paris Observatory Pendulum Room.

Central telephone desk used for the comparison of all the pendula at the observatory by the method of
coincidences by ear and also by aural comparison of the pendulum controlling the scientific time signal
sent out by Paris, Lyons and Bordeaux.

UNIVERSITY OF CALIFORMIA
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The pendulum of the master clock at the
Observatory functions a small electrically-
controlled pendulum. which in its turn syn-
chronises the motor A4 of the signal trans-
mission apparatus. The motor receives every
second the emissions of current from the
pendulum through the intermediary of a
commutator. (' is the axis of the syn-
chronising commutator, which completes one
turn per second. The armature of the motor
has three branches and turns between the two
poles of an electro-magnet. It receives its
current from a battery of four accumulators.
The wheel commutator E is also functioned
by the motor and makes one complete turn in
five minutes. This wheel carries a sector 5,
whose length corresponds to 55 seconds
approximately. This sector closes successively
the three Circuits we s - —
each of 55 seconds duration, and forming the
signals of the last three minutes. The
sector S;, whose length again corresponds
to §5 seconds of time, closes the circuit
- == ==, forming the first minute of the
signals. In the same way the sectors S, of
length corresponding to five seconds of time,

THE WIRELESE WORLD AND RADIO REVIEW
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close the CIrCUil == == ==, which are the signals
at the end of the last three minutes of the
time signal.

Figures 8 and ¢ illustrate other apparatus
at the Paris Observatory.

The eight disce a, b, ¢, d, ', ¥, ¢, d,
turn once every ten seconds and send ouwt
the signals shown against them. They are
furnished with notches; one set establishes,
the other cuts off the current which actions
the relays of the sending apparatus. They
are shown in detail in Fig. 7.

It is regretted that in the article on Time
Signals which appeared in the issue of July 15th,
an error has been made in the last paragraph.
Instead of * Similarly, by altering the positicn
of A,, the two series (lecal pendulum and T.5.)
may be superimpbsed,” should be read * The
operator then finds by trial a position for A,
which enables him to hear a time signal between
two beats, or inversely, a beat between two tume
signals.”

[We wish to acknowledge indebtedness to General
Ferrié for the very kind assistance which he has
given to the author in supplying information used
in the preparation of the present article.—Ebp ]

The Capacity Unit.

By R. C. CLivker, M.ILE.E.

S it not high time that we dispensed

with the decimal point, together with its

row of noughts which are almost invariably
used when designating the capacity of a radio-
frequency condenser ? If we want to tell a
friend how n:luch we put into a collection box
we don't say “ no pounds, no shillings and
no-pence halfpenny.” Why, then, should we
write the capauty of a grid condenser as
0'0003, when “ 300 m.m.f.” is so much more
qu@ci;];r grasped, once ope 15 used to the smaller
Uit ?

It is rather unfortunate that the practical
unit of capacity is so large. I remember that,
when first learning my units, I asked how large
a thing a farad was, and 1 got for answer :
* about the size of a haystack.” Further
enquiry as to the reason for this enormous
bulk elicited the information that it is * co-
mensurate with the greatness of the genius
whose name it bears.” However this might
be, the farad had very soon to be divided
into a million parts to make it convenient
for laboratory use, and now it is surely time
that all wireless men agreed to again divide
by a million, and to use the micromicrofarad
(MMF or puuF) as a more convenient unit.

Personally, for quick calculation, I prefer
the centimetre unit, although it 15 related
in size to the MMF by an awkward rado, viz.,
1:09. The reason I find it convenient is as
follows :—If we measure capacity (C) in cm.,
and inductance (L) in millihenries, it.is easy
to find the wavelength by remembering that
a product (LC) of 1,000 pives almost exactly
2,000 metres {[}935, to be exact). If, then,
we have a certain product, the corresponding
wavelength is quickly found on a slide-rule
by setting the 1 on the top slider-scale opposite
the product, and reading off the wavelength
on the bottom fixed scale at the point where
the 2 on the bottom slider-scale is found.
If one prefers the microhenry as an inductance
unit, one can use the *jar ™ (1,000 cm.) as
the capacity unit, and get the same convenien:
product. Mo doubt this procedure makes use
of a mixture of um':.s, but it is a handy mixture.
In any case, it is surely advanmg:nus to elimi-
nate those serried rows of o's which wom
the mind and eyesight, to say nothing of the
exasperation to the compositor. What a
stock of decimal points and zeros The Wireles:
World and Radio Review printing office must
hold !
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Experimental Transmissions between Aberdeen and

London
AN ACCOUNT OF TESTS CONDUCTED BY 2 UV AND 2 JZ.

By W. E. F.

REAT interest has recently been aroused
in the testa carried out by Mr. Spence of
Aberdeen and myself at Willeaden, London,
and it has been suggested that an account of some
of the most important transmissions should be
"written up,” together with a detailed description
of the apparatus used at the reapective stations.
Unfortunately, however, Mr. Spence, or as he ia
better known to the amateur, 2 JZ, is working
on & special circuit and is not qudn mu.dy to
a completes description of his apparat I%:mt-
that will doubtless be forthcoming at & Iat-:rr date.
He experiments with practically every system
wmhnn? transmission, and we have had
ul results at timea. One night four
different circuita were tried in succeasion, and sach
proved sucoesaful in bri the distance. Details
of his receiving circuit will be found in The Wireless
World of Feb 4th, 1022, At the t,
therefore, 1 ammwd-amhng this article to tmt‘
features of the Aberdeen Teets and a description of
2UV. Since the result of the transatlantic teats,
experiments between London and Aberdeen have
been practically continuous mght. after mf::;
my own me:ﬂ in thess axperi
on Batu and Ertmda.jr mghu after
when I hn'a had excellent results, speech md
muwic from 2 .JZ being clearly read on my three-
valve set through heavy jamming from ships
and static. Time after time I have been able to
report ** your speech and music O.K., old man,"
when other stations have rted '‘ carrier wave
0.K., but no speech,” and each report to 2JEZ
carned conviction in the shape of either the words
wsed or the name of the gramophone record
transmitted. But soon local amateurs began to
get wind of what was happening and the chorus
of howla from oecillating receivers began to swell
the QRM very considerably, making reception
terribly hard, the faint wvoice being heterodyned
by numerous howls of various intensities, but recep-
tion was still ible, and it was only when spark
jamming became really bad that [ failed in getting
the whole of 2 JZ's speech. On one oocasion the
8. Brighion commenced work with Dieppe at the
axact hour the test was arranged for. We had made
it 11 p.m. that night 8o s to clear most amateur
jamming, and MOV kept up a seriea of measages
antil well after the time the test finished, and the
arrival of a healthy harmonic from GBL completed
the only actual failure [ have had. By far the moat
sucrceasful transmissions took place on the Bth and
10th of April, 1922. At 10 p.m. on the Dth, 2 JZ
ralled 2 and said, ' Will send to vou for five
minutes on 180 metrea at 9 p.m. to-morrow ; please
stand by for me,” and then followed music, which
[ received very well, and he then gave me “* K."
At 10.30 [ commenced calling 2 on the tonie
:rain  transmitter. acknowledging receipt of his
and music, and gave him “ K." 2 JZ
sapli at once, informing me that he was receiving
ne, and stated '‘ Bigs quite readable at first, but
rery faint later, not but charscteristic."

CoraHAM.

During the tonic train transmission the break on
the spark coil failed and I repeated the wait signal
continually, all of which waa faithfully reported
by 2JZ in his letter to me, and it was a moat
remarkable transmission, as 2 UV waa only radiating
0-09 at the time. It seems to be a most strange
thing, but the note of the spark coil seems to have
a very great effect upon the distance the tonic
train will cover. I have had various adjustments
from a low harsh note to a high-pitched whistle,
and although in every case the ammeter readings
were the same, yet there is one tone which seems
twire aa strong and seems to eat up distance.
This ia apparently what happened in the above case.
When I altered the make and braak 1 altared the tone
aa well, and signal st h fell off, hence 2 JZ's
report that signala were 0. K. at firat, but got fainter
after my altarations. On the evening of tha 10th,
2 JZ called me on 180 metres, radiating 0-45 from
& gingle wire asrial 40 ft. long and 30 ft. high,
directed due sast and close up against s house
st the south. This transmission was badly jammed
by & GFA harmonie, but again 2 UV reported
* your signals O.K. on 180 metres,” another ex-
esallent night's work, the 500 miles between 2 JZ and
2 UV being covered on extraordinarily low power.
Good speech has been received from 2 JZ when
his input has been less than 50 watta. These are
the most important testa carried out by 2 JZ and
myself, a very noticeable poiut being that during the
best reception of 2JZ hers I have noticed that the
local weather has been cloudy and in some cases
wet. It will be remembered that in the Trans-
atlantic test the best nights of reception were
when the weather over the Atlantic was
rough, so that apparently bad weather helpe
wm!-lnu transmissiona v considerably. A wvery
CUriouns int was noti during & transmission
from 2 Il}]i of Birmingham to me a few weeks
back. 2 LG's note waa at Bi

as being a very clear and intense C.W., but was
received here in Willeeden a seratchy hiss, sounding,
in fact, like an arc harmonic with plenty of
" hash,” a very interesting note. The recaiving
side of 2 UV consista of a three,valve low frequancy
detector amplifier ; its connections will be found
in tha complete station wiring diagram, and will
ba seen to differ slightly from the usual. Its
finest test was ita reception of the American
amateurs during the Transatlantic test, and it has
proved a very efficient all-round receiver for distance
work. Distortion in spesch is not noticeable to the
human ear on the fainter signals, and can be
cleared on the louder signala by the ecircuit
a little further off cecillation. Actually, the dis-
tortion noticed is ridiculously slight and not worth
troubling about on & station that has to be prepared
to pick up 'phone and Morse work at short notice.
In my opinion the distortion complainta that the
poor low frequency circuit has to put up with
have been considerably overdone. 1 have used a
low frequency circuit for nearly four years now,
and in practice | find that distortion is very very
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alight. The Dutch Concert has always been read-
ahle to me by ita means, even on her very low power,
and it would pay  some l'-IEJEI‘:IIIIl'IﬂEl'H to do a
little more experimenting in low frequency work.
6} metre work is very good, the Italian shore
atations being readable when they can be picked
out of the QRM, and no difficulty is experienced
in reading the American high power stations at
any period of the 48 hours. The transmitter is

|

Fig. 1,
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slightly different to the usual, and is divided mto
two parts—tonic train and continuous wave,
In the accompanying Fig. 1 it can be seen on the
extreme left, and as can be seen from the disgram
(Fig. 2), is very easily changed to either side. The
feed for tonie train consists of a small }-inch spark
coil, fed from a 4.volt battery, and the C.W. nde
consists of a high-tension battery of 150 volis
made up from 4-volt flash lamp batteres A

The Station of Mr. Corgham, ahﬂru?mg the apparatus used in conducling the €F periments

described n his article.
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generator is on the station, but cannot be used until
the Couneil lay the mains near to the house.
Telephony is obtained by means of a coil coupled
to the aerial circuit, a heavily damped microphone

being essential for speech and a fairly sensitive
one for musie. The music is transmitted by means
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have both received C.W. signals from me when
I was only using 8 volts on the plate of the trans-

mission valve, 2 8X using two valves for reception,
and 2 VW only one. In all cases si Were
quite readable. The valve is an AT.40,

and the present valves for receiving are Mullard
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Fig. 2. Circuit diagram of 2 UV,

of & horn fixed over the opening of the gramo-
phone, and when properly adjusted ia quite satis-
factory. BSome very satisfactory low r tosts
have recently been earried out from this station,
speech and music being successfully received by
20D, Gerrard's Cross, receiving on four valves,
the input to the power valve being only 14 volts,
and 2 SX of Putney and 2 VW of Chalk Farm

“Ora"; previous to this, French “"R" type
valves were in use. I hope in further testa to
increase my tonic train transmitting range very
considerably, and always welcome reports from
amateurs receiving my signals. The whole of

2 UV is home econstructed, and most of the parts
are home made.

Will those who have not yet forwarded particulars of their Transmitting
Stations kindly do so.

Jriginal from

UNIVE F"i T¥ OF CALIFORNIA
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An Amplifier for the Broadcasting

By G. P. Kenparr, B.Se.

HE instrument herein described is intended

to meet the needs of those who wish to

construct from standard components a simple
but effective amplifier for picking up the pro-
grammes of the broadcasting stations, On a fair
acrial it may be expected to give signals strong
enough for a loud-speaker from several of the
stations, except, of course, in very out-of-the.way
localities.

Three valves are employed, one as H.F. amplifier,
one as rectifier, and one to magnify at audio
Eruqumm.r The circuit is shown in Fig. 1. As will

soen, & two-stud switoh is included to enable
ulthur of two H.F. intervalve couplings to be used,
the first being a semi-aperiodic reactance-capacity
type, and the second the waeall-known * tuned
anode "' coupling, which is probably the most
efficient known. It is intended that the untuned
coupling shall be used when searching for a station,
and when the signals have been picked up and the
serial circuit tuned to them the switch is to be placed
on No. 2 stud and the plate circuit tuned to the
wavelength of the aerial. (This generally involves
a slight readjustment of aerial tuning, and also of
reaction coupling.) The signala will then be heard
more loudly and with lesa interference from other
stationsa.
ﬂn}%m;mmﬂ. " el

e first uirement is an ebonite

12 = 14 x ir?r?l-. which is best obtained out
to mize and rubbed down matt. All the parta are
to be mounted on this panel, which may desirably
form the lid of a shallow box.

Fig. 2 indicates the general arrangement of the
parts, but dosa not give exact dimensions, since
thess must depend to some extent upon the make
of the various components. A list of componenta
and materiala required follows :—

Three valve socketa; thres filament resistances ;
one grid lsak of 2 megohms ; one grid condenser
of 00003 mfd.; one blocking condenser of

0-003 mfd. (C, in Fig. 1); ditte of 0-001 mfd.

(Cy in Fig. 1); one reservoir condenser (C,)

prefierably a 03 mid. Mansbridge. Any large

fixed condenser will sarve, provided the capacity

18 not less than 005 mfd. ; one L.F. intervalve

transformer ; one 0-0002 mfd. variable econdenser

for panel mounting (C,); ivorine scale for the
above ; two switch arms; one dozem switch
atuds ; piece of } in. ebonite 3 ins. square ; 5 ins.

of 3 in. diameter ebonite tube; 4 oz. of No. 40

d.a.e. rnamtanm wire; 4 oza. of No. 22 d.c.c.

copper 'H'I.I'ﬁ 10 t-anumaln

The semi. npﬂnudm reactance ooil ia to be wuund
on & bobbin made by turning from the piece of
t in. obonite a disc 2} ins. in diameter, and then
cutting a groove 116 in. wide and § in. deep in its
edge. (If you have no lathe any machinist will
do it for you. } In the groove wind 70 tums of the
rosistance wire, bringing the ends either to two
small terminals mounted on the ebonite disc, or
eles soldering them to two thicker wires which can
be secured passing them through holes in the

bobbin as shown in Fig. 3. The completed cml
is to be screwed to the under side of the pansl in
the position indicated in Fig. 2.

The plate circuit tuning coil (Ly in Fig. 1) con-
sists of 4 ins. of eingle layer winding on the 5 in.
b}l'lﬂ :;;h:::ta tube. Uuit-hu No. 22 wuntl;lnrﬂw
col make nine pointa for to the tan
stud switch, Dmtprm for t-:ggm follow —
F'lmt-drﬂ]t.ﬂuim holes in the tube at points
} in. from each end ; thess are to enable the finished
ooil to be fastenad to the pansl. Next drill a par
of 1/18 in. holee at sach end, at & distance of
t in. from the enda ; these four holea are to secuie
the ends of the winding by passing the wire throagh
them in the manner illustrated in Fig. 4, and they
are best placed at the opposite side of the tube o

=

Fig. 1.

R = Reaction T!:rm:m:lh m}dm;l;ﬁcr phones.

the securing holes, in order that the ends of the
wire may be in a convenient position when the col
is fastened in place. Having secured the end, pro-
ceed to wind on the wire In & single close layer
winding by revolving the tube, and nol by passng

the wire round and round it. W]:munhnutmmﬁ-
of the former has been filled make a loop for the
first tapping, then continue making
loops at intervals of § in. until the ten section
havahaﬂn'-mmdnn,t-hnmdﬂfﬂmhntmum

-l

—

secured by ing the wire through the
two 1;16 in. holes. tapping ta are made by
twisting up & loop in the wire of about § in. diameter

at the required placea; do not put in more tws!
than “raq to maintain th[; loop, wh.u:h will
probably be one turn or thereabouts. It i, per-
hapa, & rather over-careful attention to detal
which mpts this mmﬁm the increase o
the sal upm;tjrnft-hﬁmﬂ would be produced

by a number of tightly twisted 1 18 prnhlhl}
very minute. However, the writer holds strongly
thntzt.mh‘!.rﬂ.t.nndmgtﬂ such little things through-
out a receiver that the lirﬂnllﬁ ocent. o

ameim@hmﬂl&mﬂnmlﬂhﬁ-
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than the other fellow's. This example shows the
prnciple carried rather to excess, but serves to
smphasise a point upon which most old handa
A better but more troublesome method of
]uu-pl which will appeal to those who think, like the
writer, that no trouble is too great in the cause of
eficiency, is shown in Fig. 5. As will be seen, the
is secured by a small ebonite or fibre washer,
which is quite a satisfactory method for the thicker
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& moderately warm oven, then soak in the wax
for ten minutes, or until bubbles ceass to rise from
it, lift it out and drain as much of the wax off as
poesible. Bince the smize of the coil is such as to
necessitate the use of a rather large wax-bath it
may be sasier to use varnish. If it is decided to
do so, obtain the vamish from an electrical supply
stores, and nof from an i paint and colour
merchant. If desired, it can be made by dissclving

& (&
I""""‘: "J: HT
&)
Lif .o -
Th IL '; O O -
b N2
| F———— e
& @+
|
o O ) U LT
(o] #"‘
JOLE
- “--I
| ®
“ |
: T

Fig. 2. The lay out.of the panel (not to scale),

‘w ¥y = Valve Socketa.
g = ’_E‘wawn'f Switch. 8, = Ten-way Switch.
Dnu‘ad linea indicate the position of mm
wiween Clips. G.C. = Grid Condenser.
hat of Fig. 1.

muges of wire. If difficulty is experienced in
btaining the washers they may be easily cut
ram 1/32 or 1/18 in. sheet by means of a tool
udahyﬂlmgu uulmmadgututhumdulnpl

if § in. brass tube. If this tool is heated it will
w found quite to press it through the ebonite.
Drill the centre hole of the washer of course. )
When the winding is completed the coil must be
lamp-proofed, and this can be done with either
waraffin wax or shellac wvarnish, soccording to
reference. If wax is used it should be melted in
mlurmnfdnubhhn:]u,mnhul 'u.mj;
tanding in & saucepan of boiling water. t

oil thoroughly in front of a fire, or (preferably) in

F,, F,, Fy = Filament Heastances.

5, = Bmall Tumbler Switch for Filament Current
ta on the undersmide of the panel.
= L.F. Transformer. The other lettering correeponds to

VC = Variabla Condenser.
G.L. = Grid Leak

an ounce of brown shellac in about half & cupful
of methylated spirit. The lac takes some time to
diesolve, 8o it should be put in & wide-necked bottle
with the spirit and left for two or three days, with
cocasional shaking. Apply a thin coat to the eoil,
using sufficient varnish to thoroughly impregnate
the cotton of the wire, but no more.
It saves trouble later if ome avoids vamishing
the tapping loopa, since thase will later have to be
scraped bare and soldered upon.

After varnishing, the coil must be thoroughly
dried by baking in & moderately hot oven. (If it
is & gas oven turn off the gas jets before you put
in the coil, or you may have an explosion from the
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aloohol wapour.) After cooling, the coil is to be
fastened to the under side of the panel in the position
indicated in Fig. 2, by means of two { in. vl in.
brass screws and nuta, passing through the two
i ul'n hululinlthn tube. tlit is batitcln;unut to screw ﬁl
ooil up tightly against the B t to arrange for
it to E-u lfaldrqbuut. hﬂjuljﬁnh below it. This is
sagily done the use of an sbonite bushing on
aach acrew, which can be made by cutting a § in.
length of } in. diameter ebonite tube for each.
ig. 8 shows one end of the tube in section and
d make the use of the bushing quite clear.
The commencing end of the winding (i.e., that with
the 1 in. section) is to be connected to the H.T.
posaitive terminal, while the tapping pointa and the
other end of the coil are to be connected up in
order to the studs of the tem point switoch. The
moving arm of this switch is then to be connectad
to No. 2 stud of the two-way switch.

Fig. 3.

The completion of the amplifier is now only &
matter of the holes in the panasl

and attaching the ready-made components in the

ﬁnnlindiuhd,mdﬂlmmmtmgthm up.
mplnnfthnmrkuhnuldnnt more

detailed gunidance than that given owing
hints on the wiring : use No, 18 or refar-
ably bare tinned copper, and try to I:up oon -

nactions as straight and direct as possible. At

Fig. 4. Maihod of passing wires through the tubs.

the same time avoid running wires parallel with
others which are indifferent circuits; sacrifice a
cortain amount of straightneas and directnesa in
order to space out the wiring and aveid parallelism
of connections which come at all closs to each other.
Each wire should be aleeved with a piece of 8 x
tubing (sometimes called spaghetti), preferably
coloured green for filament circuita, red for plate
circuits, and yellow for grid. Take care when
ordering thia tubing to specify the size of wire it
is intended for, since one may lose much time
trying to push No. 18 wire into systoflex intended
for No. El{

From the point of view of the reliability of the
finished instrument it is well worth while to solder
oll connections, even those which might be screwed
down under nuts or terminals on the various com-
ponents. (lf you are ignorant of the art of auldaring.
the first thing to do is to get rid of the idea that it
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ia difficult, and the second is to get The Wireleas
World for January 2lst, 1022, and read the
article on it therein.) The extra trouble involved
is more than repaid by the freedom from [faults
which resulta.

CoaT.

If all the com tsa o Etl. im
coil and the hmmgp?l:ﬂmmpu rudrd“umﬂu,
the coat of the am will be in the neighbourhood
;if-ﬁlh Tll.'i':=l mhumn:im y reduced

making such componenta as various fixed
ﬂgl'ldﬂﬂl'l and the filament resistances. An
economy of about 18s. can be effected by the
mﬂmhnnn!thumndummdthi.mumm
be recommended, since they are sasily and
their capacitiea are not at all critical. Buitable
dimensions follow :—Grid condenser, two plates
unlr.mhﬂunalqummnhurlm foil,

mica and slampad batween two piauul of ebonits,
li' by 1} ina. Five plates sach side (i.e., ten
in all) of copper foil, 1 by 2 ins. clamped between
ebonite as before. Cy—Three each mide (mx
ma.li',ill.mamu:l'urc Cy—Not lesa than ten
;htumhuﬂu{iﬂmuﬂ}.!brﬂml of copper foil.
'or the other condensers mica of 0-002 in. thickness
is specified, but it can hardly be used for C,, becauss
the large quantity required would make “the con-

Y -

Fig. 5 Eﬁnmng:fﬂ:ﬂdllm-ﬂ:fhﬂplﬂm

Dapen wih il Do quito sabiatastory et il baly
, whie uite satisfactory i
E;lpt-.::fﬂpanm. &tilmppl:ind by all electrical

astores. )

MoDIFICATIONS.

For the bmuﬂtufthun'hﬁmrwlﬂlhmlh
the amplifier their main mvmglmumt for all
, it muyhadmuhl&ta te the alight
alteration necessary to adapt it to their rm
ments. First, the plate circuit tuning
mnughtnmwrnmuptnmd
metres. This will require about
inding instead of 4 ina. on the 3 in. diameter
sbonite tube, whose length should be increased to
7 ins. Two more studs should be added to the
ten.point switch, to cover the increase in the sxe
of the coil. For the longer waves a third stud can
be added to the two-point switch and & resistance
of B0,000 ohms connected to the H.T. posmtve
terminal and the extra stud; this vides an
untuned intarvalve coupling for use on +000 metres
and upwards, If immﬂmhvnljﬂmudﬂﬂ
t-ha tqudmnda can be axtanded to the
n.ﬁ:: lengths by mounting s standard coil
socket on l.h-u puml and connecting it between the
arm of the twelve stud switch and the stud of the
three-way awitch to which the arm was previooly
connectad. A set of coils can then be used to give
long waves, or the short wave coil can be used
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London
THE undermentioned Members and Associatos

valve will be understood more readily from Fig.7,
in which 8 is the coil socket and R the anode
reistance,

OFERATION OF THE AMPLIFIER.

The circuits embodied in the instrument are all
of well-known types, and probably do not need any
detailed instructions for use. The following hints,
Ill::'rw. may be helpful :_Fi'r:'hlu“ to valves.

depends upon ing a sui combination,
nqm'ilﬂyinthnm!:t:thuﬂ.h amplifier and the
rectifiar. The latter is the most important valve
in the set, so try all the different ones possosa
in this position until are sati that you
hlvefnundhhnnmwm gives the best results.

Fig. 8. One end of the inductance former.

Make sure that you are using a suitable valve of
plate voltage, for if not you may the condition
known as over-lap, which o8 satisfactory

reception of telephony an impossibility.
=

ir
T

Fig. 7. Connections of the plate eireuit of the
o H.F.Inﬂﬂ. d

-0
*#HT

The amplifier can, of course, be connected to any
type of tuner, but a loose-coupled ecircuit is strongly
recommended, in spite of the difficulty of searching
for stations with this ¢ of tuner. Its use will
probably be well Tﬂplilf ¥ the relative immunity
it confers from jamming by 4560 metre D). F. stations,
and should, moreover, be compulsory for the
purpose of reducing interference by radiation from
seta in the oscillating condition.

of the above Bociety are requested to com-
municate their present addresses to the

Honorary Secretary, Mr. L. F. Fogarty, l‘H.I.EI'.'.IE..
F.R.8.A., Dene Cottage, Manor Way, Ruislip,

Middlesex.

It is desirable that this information should be

supplied as early as

that the next list of members

ible, in order to ensure
published with the

book of rules of the Society should be as complete

) ible.
A n, Major I, B,
T.D.

Beatie, A. 8B, ..
Bechtal, G. H. ..
Closs, C. J. ik
Cogger,, H. T. ..
Coombes, F. E.
Dean, A. E.
Ewen H. A,
Fletcher, H.
Green, G, W. ..
Henderson, H. W.
Housden, H. .
Johnaon, W, A.
Lewis, H. .
EMIE{H.S.H A

o A .
Murch, R. W. ..
Nickerson
Osbon, F. J.
Page, H.B.
Parker, C.
Peares, 8. A. ..
Popham, W. W,
Raymner, G. E.
Bmith, G. A. ..
Smith. Sidney ..
Tate, A. B. 8. ..
Tavlor, J. A.
Turnbull, (.
Walker, H. 5. ..
Whetmore, 8. A. H.

Cowve, Dumbartonshire.

Broadhurst Gardens.
Birmingham.

1 ay.

ne,

Finsbury Park.
BEtreatham.
Bhenfield, Essox.
Hounsalow,
Faltham.
Portman Square.
South Norwood.
Co. Cork.
Cla ¥
Hornsea, E. Yorks.
Anerley.
St. Margarets-on-Thames
8. Norwood.
Dublin.
Stoke Newington.
Purley.
Clapham Park.
Waest Ken=ington.
Brentford.
Northumberland,
Snodland.
Chiswick.
Grosvenor Gandens,
Camden Town.
Crowborough Camp.
Bedford Park, W,

Telephone Phonetic Alphabet.

Amatours are recommended to use the following
phonetic means of expressing the letters of the
ﬁ]phlhat. which have boen found wvery convement
for kaﬁpinn distinet those letters which, uused in
telephony, are sometimes confused owing to their
similarity of sound.

A .. Ac N .. Nuta
B .. Beer 0 .. Orange
C .. Charlie P .. Pip

D .. Don Q .. Queen
E .. Edward R .. Robert
F .. Freddie 8 .. Sugar
G .. George T .. Too

H .. Harry U .. Uncle
I .. Ink ¥ .. Yie

J .. Johnnie W .. William
K .. King X .. X-ray
I. .. London Y .. Yorker
M .. Monkey L .. fobra

UNIVERSITY OF CALIFORNIA
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An American Short-wave Regenerative Receiver.”
By Nommaw A. NyqorsT.

teur mln:.r work on 200 to 450 mﬂrﬁn
a receiver that gave maximum sifn
strength and one sufficiently selective to exclude
local interference while receiving distant stations.
The followi design was adapted from an
American Etgnmq Corpe interception receiver, and
gave excellent results on all wavelengths between
150 and 750 metrea. Tuning was very sharp and
a pleasing degres of selectivity was obtainabla,
Referring to Fig. | shown the schematic wiring
diagram of the receiver, and it will be noted
that the primary circuit consista of the antenna,
primary variable condenser, primary variometer,
primary ecoupling coil and ground, all connected
in seried.

Wa

a- SUITABLE receiver was required for ama-

e

Circuit diagram of Receiver.

= E
Fig. 1.

The secondary circuit consists of the secondary
variometer, secondary coupling coil and secondary
variable condenser, all in series. One terminal
of the secondary variahle condenser is connected
to the grid condenser and through the grid com.
denser to the grid. The other side of the variable
condenser run= to the negative side of the filament
battery and completes the secondary circuit.

Thera is a tertiary circuit, making the receiver
of the Armstrong regenerative tvpe. ‘Thia circait
simply consists of a third tuning circuit similar
to the arcondary circuit, sllowing the plate circuit
to be tuned, for regeneration or to produce oacilla
tions to receive umdamped signals, [t will be
noted that the tertiary variometer and tertiary
varinble condenser wre  connected n parallel.
One side of the tertiary variable condenser runs to
the plate ;: the othor side runs to the positive side
of the high potentinl battery, and from the negative
side of the high potential battery to the telephones,

* Abstract Srom Radio News.

through the te'ephones back to the negative side of
the filament batterv. A hy-passing fixed condenser
is connected across the high tension battery,
and telephones to provide a path for the high
frequency oscillations which would otherwise be

B |y r'rf.-ﬁ:" .
e

Fig. 2. The Loose-coupler, showing

constructional details.

imperded by the high resistance of the telephone
and battery, This com the entire circuit
with the exception of pogitive side of the
filament battery, which should be run through
A suitable filament current rheostat to the other
filament terminal.

Now, in regard to the construction of this re.
ceiver and its novel features : the primary -secondary
coupler ia shown cross-sectionally in Fig. -
and ia shown in the right hand upper cormer
of Fig. 3. It consists of a fixed tube 31" w
ilinmeter fastened to the back of the panel
On this are wound 10 turms of 3.16 No. 3
Litzendraht wire and then varnished. The movabh
roil is 2}" in diameter and is pile wound with

Fug. 3. Rear wview of the sel. The secondary
variomeler and condenser are mounted af right angle
fo those wn e ofher errcagiis,

12 turns of wire, six to a layer. From the drawings
it will be noted that a 90 degree range of coupling
van be obtained from the zero point, and that »
|0 degree range of coupling can be obtained
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the negative position (Fig. 4). This featurs is to
overcorne any fixed primary-secondary coupling
that may exist, due to the manner in which the
mediver is wired externally.

The most important part of the receiver ia the
construction the variometers. These wvario.
meters are mounted on the same shaft as the
variable condensers. An ordinary variable con-
denser has & minimum to maximum capacity
ratio of two and one-half to one. Likewise an
ordinary variometer has a minimum to maximum
inductance ratioc of two and one-half to one.
Placing a variable condenser and variometer in
parallel, and both on the same shaft, working
from minimum to meximum simultaneously,
we gat & wavelength range of at least five to one.
In the antenna circuit we have a little different
condition. The condenser and wvariometer are
in periee with the antenna and ground, which is
really & condenser, and a wavelength range of
only nhuut.h five to one can be obtained. But in
the closed circuits such as the secondary and tertinry
cireuit, and using specially shaped plates and good
vanometers, A range of sight to one can be obtaines],

Fig. 4. Froni View of the Receiver in which the
Capacity and Induclonce of the Circuil are adjusted
smullonecusly.

Fig. 5 shows cross-sectionally the construction
of a variometer and the manner in which it is
attached to the wariable condensers. It is seen
that one ebonite disc is fastened permanently
to the back of the variable condenser by three
spacers, This ebonite disc holds the stationary
mils of one variometer. Another dise s
sttached to the variable condenser shaft. Only
me take-off pulley is required to bring out one
ead of the movable coil. The other lead of the
novable coil is connected to the shaft of the variable
‘ondenser. The shape of thess coils is shown
n Fig. 6, which also shows the manner in which
hey are connected.

To wind these coils, a braas form is made, with
be sides removable so as to remove the coils
rom the form after they are wound. However,
efore removing the coils they should be dipped
n paraffin wax, form and all, and left to cool,
o that the coils retain their shape. All the coils
re wound with 3/16 No. 38 Litzendraht. The
mimary coils consist of six turns per coil (four
oila per variometer, two atationary el two
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movable), two turns per layer and thres layers.
The primary coil has more turns than the other
coils, as this variometer is in series with the antenna
and antenna condenser and requires more induc-
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Fig. 5. Delals of Variometer Mounbing on the
Condenser Shafi.

tance. The secondary and tertiary variometers
have four turns per coil, two turns per layer and
two layers. These finished coils are wa to the
ebonite disca, which have previously been machined
to the required shape with considerable accuracy,
as the forma should not rub during the 180.degree
rotation and the face of the movable and fixed
roils should be ten-thousandths of an inch apart.

The outside diameter of these coils is just four
mches. Fig. § shows how to connect the four

Y D A,
LEAD
M
STATOR cows ROTOR cOMS
Fig. 6. Showing the connections of the Coils in the

Fartomedera,

coils of one variometer so thal they assist each
other in the proper manner at all points on the
CHETER

“ig. 7 shows the construction of the grid
rondenser and by-passing condenser, both of
which are fixed units. The grid condenser Rax
four copper plates and five mica plates; the by-
passing rondenser has eight copper plates and nine
mica plates, of sizes cut in accordance with the
rawing.

The interior of the receiver is shown in Fig. 3 and



givee a good idea as to how to assemble the com-
vy wire should be used for the

be desired and will save the trouble of m.n.nu.'l'lj-l
turing & socket. The filamen
is mounted in the rear of the pan
a knob and pointer at the front of the . A
small key or push-switch is mountad to light the
filament.
It is noted that the
meter unit is mounted and the other
and units are horizontal. This
imdmmpd mmnpuvmtﬁ:ndmupﬁng
between the pnm.gry-npmu:rlw, primary-tertiary

condensar-vario-

- kx\\\\\\\\\\\k\

Fig. 7. Details of the Construction of the Small
Fixzed Condensers.

The tion of the receiver requires ocon-
udmbia care for best resulta. Assume that the
receiter is ready for operation, the filament being
light and the high potential battery being con-
nectod. Bu that we wish to receive a station
of unlmown wavelength, then set the tertiary con-
trol at zero and the coupling st about T0 degrees.
Now work the primary and secondary control
mimultaneously, starti st =aro and wnrkmg
toward 180 degrees. Provided si are in-
coming, you will pass pointa where signals will ba
hoard. Raleass tha control at one
of the points and tune the primary control closaly.
Then tune the sécondary control to that same wave-
length. Now taking the tertiary comtrol, bring
that toward 180 degrees. As you move the
tertiary circuits, it immediately starts regenerating
and the signal strength will increase gradually.
As the signal strength increases with the forward
movement, it will finally increase to a point where
the tone of the spark being received changes and
bocomes mushy. At that point the regeneration
has reached & point which has caused oscillation
to start.

If, while t to one incoming signal, you
are being mt:ningrferad with by a n:cgnndﬂl: t.hﬂ:d
station, reduce the cou toward zero, at the
same time readjusting the primary and secondary
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controle,. On reaching a point where the one
desired station is being received, bring the tertiary

control over starting regencration, at the same
time adjusting the mut-ru] and secondary
mntrn]'] Rmmharmgrd ﬂlt when you rﬂdhn“:.i: tlu:
mnplmg. uce the resistance in

primary nnrsumdnr]r circuits, but at the same
time reduce the amount of energy being tranaferred.
There is & point when maximum signal strength
will be obtained for all stations and it will never
be at 90 degrees for weak signal when the receiver
ia properly tuned.

Wireless telephone signals are received just the
same a8 spark signals or other damped t_ﬂ:uld
oscillations. However, inaamuch as this receiver
is capable of starting osacillations in itself, it can
be used to receive continuous or undamped oscilla-
tions as well, on wavelengths of 160 to 750 metres.

Thatum’ngil:imihrt.uhmjnginqm-kdgulh.
only the control must always be sufficiently
near the 180 point of the mcale to have
oscillations generating all the time tuning is being
done. That is, if your inocoming oscillation is

1,600,000 cycles, you tune your set to generste
oacillation ha a period of 1,400,000 cycles,
a difference of 1 E}"ﬂ]ﬂ, and get a co

note in I;hut-u]-aphnnu This oacillation s=et up
in the receiver can be varied by varying the tertiary
control and any note desired produced in the
telephoneas from inaudibility to a few cyclm a
sacond.

Inability to oscillate moy h‘u:h?.m low ]E!l.m;;
tem ture, low high poten ttery, low
lnk,wt;: te aireuit Elmg improperly connectad.
To remove the trouble of the telephone cords
acting as coupling from the tertiary circuit back
through the to the sscondary circuit, the
receiver case may be lined with sheet

sgative aide of the ﬁll-mﬂl
battery and The telephone cord should
also :Lﬂﬂfﬂ'ﬂd with copper braid and grounded
a8 W

The Wireless Society of London.

HE Wireless Society of London concluded
I ita last session on June l4th, when an addres
was delivered by 8ir Oliver Lodge, F. RS,
at the Institute of Electrical Engineers.
Although the Bociety doess not hold further
general meetings until September, its activities
are in no way curtailed, and the names of proposed
new members and associates will come before the
Committee at their mon moetings, and all
applications passed prior to the first mesting of
the mtmnwﬂlbﬂhﬁunhﬂ at that meeting.
Under the auspices of the Society, a Wireles
Exhibition and Convention ia being held at the
Horticultural Hall, Westminater, from BSaturday,
Beptember 30th, to Sat » October Tth, inclusive.
Full details of the Exhibition will be duly adver-
tised. Complete arrangementa are being made in
eonnection with the social side of the Exhibition.
and the have kindly offered to place st
the disposal of the Wireless Bociety of Londoa a
number of complimentary tickets of admisson.
which will be distributad amongst the members
of the Bociety and affiliated Societiss.
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The membership of the Society now stands at
close on 600, Country members are admitted at
hali fee, and there s the grade of Associate Member
for those not at present technically gqualified in
wireless work, but who are interesting themselves
in the science.  Societies affilinted with the Wireless
Socwety of London now number over seventy, and
any new Wireless Society which is being formed
or has recently been formed is invited to make
appheation for particulars of the affiliation acheme
[(if this has not already been done). to the Hon.
Seeretary, Mr. L. H. McMichael, 32, Quex Road,
West Hampatead, N.W.6.

The Society publishes a journal, in which reports
of lectures and proceedings of the meetings of the
Society are fully dealt with, This journal is dis-
tributed to each member and associated member,
and to affiliated societies,

Book of rules and application form for member-
ship ean be obtained on application to the Hon
Becretary,

Notes

The Imperial ** Chain.'*

In reply to a question in the House of Commons,
Mr. Kellaway said:— The Government have
further econsidered the guestion of the Imperial
wireless chain, and have decided to erect in England
a station of the ultimate power contemplated by
the Export Commission, instead of the smaller
power which they proposed should be used in the
first instance. The Government are advised that
this sfation will provide especially direct com-
mercial communication with India, South Africa,

Aerial at Mr. W. /. Fudger's Station at Godalming.

and Australia. In India, the Impernal Governmant
will erect and the Indian Government will work
a station also capable of direct eommunication
with England, Bouth Africa and Australia. As a
corollary of this decision the proposed second
station in Egypt and the station in East Africa
will be deferred ; and the question of erecting
stations at Bingapore and Hong Kong will be
reconsidered. Communication is proceeding with
the Union Government as to the station in South
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Africa, and the experts of the Canadian Government
are expected to reach England very shortly in
order to discuss the participation of Canadsa in
the scheme.”

It is reported from Melbourne that the Common.
wealth PPrime Minister has received from the
Secretary of State for the Colonies an outline
of the lmperial Government's proposals

He regards the scheme as a complete justification
of his attitude at the Imperial Conference in favour
of direct communication.

Important modifications have been made in
the scheme regarding the smaller links, Four
suggestedl  stations have been for the moment
cut out. These are Suez Canal, Singapore, Hong
Kong and East Africa. BPut as indicated by Mr.
Kellaway. the stations at Singapore and Hong Kong
may yet be established at no distant date, and
the other two are even now in mind, the guestion
of their erection being only deferred.

MNorth Atlantic Ice Reports.

Iee reporis are issued by the American Hydro-
graphic Office in respect of the movements in the
North Atlantic. Information is received from the
Cosstguard cutter on  patrol. The ice-patrol
vessel will give ice information at any time to any
ship with which the patrol vessel can communicate
on G metres,

American Invitation to Correspond.

Mr. George E. Hall, Jr., 17, Emerson Place,
Lynn, Mass., US.A., will be glad to correspond
with a British amateur.

A Godalming Amateur Station.

The accompanying photographs show the aerial
and apparatus of the station erected by Mr. W. G.
Fudger, of Godalming. Mr. Fudger commenced
his station in January last, and the results shown
I'I} 1;:116 photographs were achieved by the beginning
of May.

Interior view of Mr, Fudger's Station.

UNIVERSITY OF CALIFORNIA
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Mrs. Lloyd George Hears FL.

An interesting feature of the recent tour of the
Western Counties by Dame Ma Lloyd George,
D.B.E., waa the seriea of demonstrations of wireless

hony and telegra ven by Mr. I. Chapman,
Amcintg IL.R.E., of l!':.-::lﬂ]{nfl]}am{

The first and most interesting waa given at
Clifton Zoologieal Gardens on July 10th, when over
5,000 people attended the

A special transmission of music from FL by kind
permission of the French authorities was given
at 3.45 p.m., and Dame Margaret Lloyd George
wis an interested listener.

Successive demonstrations were given on follow-
ing days at " Cumbre,” Pennsylvania, Exster,
and G llyndune Gardens, Falmouth, when the
usual y telephony transmission af[mdurl much
anjoyment to the large gatherings of people.

An Army Council Decislon.

Before distributing the prizes at the hali-yearly
inspection of the cadetsa of the Royal Military
Academy, Woolwich, the Earl of Cavan, Chief of
the Imperial General Staff, stated that he looked
to all young officers to obtain a knowledge of wirelesa.

He was sorry to learn that for financial reasons
instruction in the elements of wirelesa had been
dropped. He hoped that instruction might be
s sty e mor ool ognefe i pop e
T tuos msn mn
telsphone wires, mdwma advance of mlﬂll'“rms
the question arcse, " Why not abolish telephones
wiree ' In this connection the Army Couneil
had decided that from ** Division " to the fromt
line thers would be no wirea in future wars.
Radio Education at Ewnnm.

Swansea Tauhmunlbmifullﬂguﬁn ful ’l::]rm have mlhlt!nd

ratus B t ar of &
umf:uﬂftﬁlnpn y and telephony. T’Eﬂumt.m
Committee decided to approve of the scheme on
the recommendation of the Higher Education
Sub-Committee.

P.M.G. on Broadcasting.

The Postmaster-General said on July 18th, "1
have intimated to a committee representing the
manufacturers of wireless apparatus in this country
the conditions on which 1 propose to grant licences
for broadeasting, and I understand these proposals
will be submitted to the general body of manu-
facturera forthwith. I have informed the manu-
facturora that in the avent of their supplying the
capital I"Ot}lul"ﬂd and providing efficient broadeasting
services that the apparatus which it
will be permissible to use under the Fost Offios
licence for the reception of these services shall for
two years be restricted to apparatus manufactured
in Great Britain."

In reply to a gquestion as to whether he had
power to do what he proposes, Mr. Kellaway said :
“The power is given me by this House to issue
licences, and it 18 inconceivable to me that we
should allow a new form of communication in this
country to be exploited by foreign manufao-
turars, "

Captain W. Benn asked, * Is not the right hon.
wentleman taking advantage of the powers of licence
to imposs & Prum:mva- system in this hole-and-
corner way ? which Mr. Kellaway replied,

* No, not a pri:l‘tac'tn e ayvstem, but a proper method
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of pm#.mﬂng & new means of communication in
this coun

Replying tu 8ir H. Brittain, Mr. Kellaway said :
** A mite for the proposed high-power wireless station
has been selected provisionally. Ihﬁnﬁliﬁ;ﬁhﬂn
depends on the result of certain inquiries whi
now in progreas.” He could not give a date for
installation.

A New Type of Terminal,

The accompanying illustration shows & new 1:&:
of terminal which is shortly to be placed on
market. Thisa terminal has distinctive features
which should appeal especially to experimenters

who require t0 make constant and rapid changes in
connections,

Instead of gripping the lead by screw-appled
pressure, the new terminal grips by means of a
spring, a8 indicated in the section illustrated
Various types of these terminals are made, some
only hﬁmg illustrated here. They are being
made in_both nickel and lacquered brass finish
and with ebonite caps as shown,

Transmitting from a Racing Car.

A very interesting wireless experiment was con.
ducted recently by Mr. Colin Gardner in connection
with Mr. 8. F. Edge's world 24-hour speed record
with a Spyker car.

A wireless set waa installed on the car, the total
time available for the equipment being only one
minute 45 seconds. Mr, Gardner was successiul
in transmitting messages from the ear whailst
travelling at a apesed of 85 to 90 miles an hour.
Wireless Patent Action.

An action has been brought by Messr=
Marconi's Wirecleas Telegraph Company, Litd.
against Mesara. The Mullard Radio Valve Company,
Ltd., for alleged infringement of valve patents
At the time of going to press, the hearing is
procesding.

K.B. Unirts.

It 13 regretted that in the advertisement of

K.B. Units, which appeared on page vii of the

UNIVERSITY OF CALIFORNIA
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July £2nd issue, the numbers relating to the units
were misplaced.
The Hague Concerts on Inceeased Power.

It is announced that the Daily Mail and Evening
News have entered into an arrangement with the
organisers of the Hague Concerts, to support the
latter financially o as to ensure the continuance
of the transmissions with an increase of power.
The tranemissions of concerts between 7 p.m. and
§ p.m. on Thm?lll: and Sundays, will accordingly

e place. On ursday, 27th, the power used
will be 800 watts, and by the following week this
will be increased to 1§ k.W.

Transmission by 2 LO (Marconl House).

The Marconi Company hopes to transmit from
Sp.m. to 8.30p.m., and agsin at 8 p.m. on July 28th,
This Company will appreciate criticism by amateurs
of the transmission of telephony by their station
1L0, and expresses willingness to endeavour to
advise those amateurs who care to send stamped
addreased posteards in advance, of the times of
their transmissions.

Correspondence

To the Edior of TEx WmRELEsAa WoRLD
AND Rapio ReviEw.

Sm,—I bave from time to time seen corres-
pondemce in your columne dealing with harmonics
radiated from wvarious high-powerad stations
mch aa GBL, GBW, GEU, etc.,, and I have
often wondered st what distance thess could be
heard. Much was my surprise when, on July 9th,
at 2210 BST., I heard Barvelona (EAB) ICI,
when ing in on a wavelength of 430 metres.
At the time I was using 4 valves, 2 being H.F.
and 1 & note magnifier, and with these valves on an
serial 22 ft. high EAB waa very . 1 switched
off to one H.F. and one detector only, and he waa
siill readable. Having heard EAB on several
occasions on & wavelength of about 4,300 metres
CW., I quickly changed to this, and was much
lﬂam.lhng' when, with all four valves again, he
waa only slightly louder than the harmonic, which
was probably hia tenth harmonis. I searched,
both above and below the true wavelsn for
othar harmonics of EAB, but the one on 430 metres
waa the only one I could hear. 1 also heard him
wme days previously on 430 metres calling POZ,
bot it was at the and of his , 80 that I did
1ot get & chance to follow the thing up. EAB
a B50 miles away, s0 that I should think clear
weoption of his message on one-tenth of the true
vavelength is somewhat strange. There was no
ading or variation of the signal whatever. It
vas just dusk at the time, but, so far as I can
emeamber, the reception of this harmonic on the
irevious oocasion mentionsed, took place in daylight.
have also noticed several nighta recently, when it
ras just dark, that 5. Maries.de-la-Mer (FFS)
ame in a8 lond ss Li (GLY), both being
n 600 metres k, the distance from the
srmer being Elg“miln. while the latter is only
0 miles away, both of these stations being readable
$ a distance from the honea. I should be
loanad to hear of other simi i which
ave no doubt occurred to many readers of The
Fireleas World ond Radio Remew.

B. L. STerEENSON,
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Calendar of Current Events

Saturday, July 29th.

Hounslow and District Wireleas S8ociety. Demon-
stration at Hounslow Hospital Fite.

Sunday, July 30th.

Transmission of Telephony from 7 to 8 p.m.
on 1,070 metrea by PCGG, The Hague, Holland.

Tuesday, August Ist.

Transmission of Telephony at 8 p.m. on 400
metrea by 2MT, Writtle, near Chelmsford,

Thursday, August 3rd.

Transmission of Telsphon
on 1,070 metres by
Holland.

Hackney aNp DistrRior Rapio SocieTy.
8 pm., at 111, Chataworth Road, Claptom.
Meeting.

from 7 to B p.m.
CGG, The Hague,

Friday, August 4th.

SovrE SHIELDE Y.M.C.A. AmateEgr WIinErEss
BOCIETY.
8 pom., at Y.M.C.A. Buildings, Fowler Street,
South Bhields. Mesating.

Sunday, August bth.

Traosmission of Tale hony from 7 to B p.m. on
1,070 metrea by FG(EG, The Hagus, Holland.

Monday, August 7th.

SoUvTHEND AND DistRicr WIRELESs CLUB.
Garden Féte in the Rectory, Leigh-on-Sea.
Public Demonstration. :

Tuesday, August Bth.
Tranemission of Telephony at 8 p.m. on 400
metres by 2 MT, Writtle, near Chelmsford.

Thursday, August 10th.

Transmission of T!lﬁzcmy from 7 to B p.m. on
1,070 metres by PCGG, The Hague, Holland.

Iuriey awp DisTRICT WikkLEss BocieTy.
7 p.m. at Hegent Café. Meeting.

BTocETON AND DISTRIOT AMATEUR WIRELEss
SBoc1ETY.

Monthly Meeting.
HaceExwey AND DisTrRIcT RADio SoOCIETY.

8 p.m. Mesating.,

Friday, August 11th.

Sourn SmiELps Y.M.C.A. AmateEvr WIRELEss
SocrETY.
8 pm., at YM.C.A., Buildings, Fowler Streat,
South SBhields. Meeting.

c2
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Societies. Such re
are (o appear and of concise ar

ports should be submitted without covering letier n the exact form in which they
poarible, the Editor reserving the might lo edid and curigil the reporis if necessary.

The Editor will be pleased to consider for publication papers read before Socleties. An
Asterisk denotes affiliation with the Wirelesa Soclety of London.

Wireless Soclety of Highgate.*

Hon. Becretary, Mr. D. H. Eude, * Gatra,"
13a, Sedgemere Avenue, E. Finchlev, N.

On Friday, July Tth, Mr. J. Stanley gave the
fourth of his series of lecturea on the theory of
wireless telegraphy and telephony, dealing this
time with detectors and telephones.

He first of all showed why signals could not be
detected by simply connecting telephonea in the
recaiving circuit, and explained that it was necesaary
for the high frequency oscillations to be rectified
and convertad nto low frequency pulsea. He
then describad how a orystal detector performs
the function of rectification and explained the
meaning of the characteristic eurve of wvarious
oryetals. In this connection he pointed out that
in order to get certain crystala to work at the best
point of their curve for rectification purposes, it is
necessary to apply acroes them a steady voltage,
and he showed how this could be done by means
of a potentiometer and a small cell.

Mr. Stanley went on to deal very carefully with
the construction and action of the telephones,
mentioning specially the Brown telephones, and
described also the action of the blocking condenser
usually connected across the telsphone terminala.
Finally he showed the advantages in increassd
selectivity, which could be obtained by using looss
coupling between the aerial and a closed circuit
instead of coupling direot on to the asrial.

This proved to one of the most interesting
of Mr. Btanley's lecturea and he was followed
throughout with great interest, a very hearty vote
of thanks being given him at the conclusion.

On SBaturday, July Bth, the Bociety gave a
demonstration at & garden party held by the
Hornsey Branch of the National Council of Women
of Great Britain and Ireland at The Grange,
Highgata. A number of special transmissions
from London amateurs were arranged, and in
addition the transmissions from Marconi House
and 2 FQ to other fites were picked up. Owing
to the wet weather the demonstration could not
be given on the lawn as was intended, but two leads
about 100 yards long were taken from the receiving
sat to the hall of the house, where a loud speaker
(kindly lent by Messrs. Brown) was placed, and a
large number of people had the pleasure of listening
to some excellent music bf' radio.

The Hon. Becretary will be pleased to answer
enquiries regarding the SBociety and to give particu-
lars of the series of lectures now being held.

The West London Wireless Experimental
Assoclation.*

Hon. Secrotary, Mr. Horace W. Cotton, 19,
Bushey Road, Harlington, Middlesex.

At the meeting held on Thursday, July 6th, a
fairly good attendance was made. Mr. F. i:) Stadt

continued his paper, * Interpretation of Wirelsss
Circuita.” In the course of his lecture he dealt
with several * freak " circuits, and by diagrams
on the blackboard showed how they could be
illustrated to the best advantage for eass of
interpretation. A very hearty vote of thanks was
duly accorded the Viee-President for his instructive
lacture.

The Commmittes hope, almost immediately, to
arrange & hali-hourly lecture at esach weskly
meseting for the benefit of the large number of new
members who are not yet greatly uainted with
the science of radio- raphy and telsphony.
The Association is still adding to ite apparatus and
this will prove a very great help to itsa members

A meeting was held on Thursday, July I3h,
members attending in strong numbers. The More
practice class was well attended and it is hoped that
the new ttern buzzer recently presented by
Mr. J. F. Bruce will have plenty of exercise. New
membera will be glad to learn that Messra. J. F.
Bruce and R. Cole have offered to give 20 munutes
at each meeting to the explanation of constructon
of apparatus for beginners’ use, 30 that by the ume
the members desiring this knowledge have attended
a few of these classea they will be able to constroet
their own receiving sets.

Mr. F. E. Btadt, the President, gave &
paper, ' Paul's Compact Crystal Receiver.”” Afer
& full description of the apparatus and the inspecuon
of same by the members, a very fine lecture wa
given. The dimensions and data of the windmgs
of the coils, description and measurementa of the
erystal detector and condenser, togsther with the
very little necessary alterationa to make the =t
capable of tuning up to 600 metres, was verr
interesting and instructive. The lectnrer thee,
by diagrams, showed how simple it was to alter
the set to a one-valve amplifying and cry=tal
rectification circuit. At the conclusion of the Ve
President’'s remarks a very hearty vote of thanks
waa accorded him, with much applause.

On July 20th a lecture was given on " A Three
Valve Variometer Circuit,” by Mr. F. E. Stad

Information regarding the cbjecta, subseript oot
ete., will be gladly given by the Secretary.

Club-rooms: Belmont Road S8chools, {‘hi.lm'l--hw-g

Leeds and District Amateur Wireless Society

Hon. Becretary, Mr. D. E. Pettigrew, 37. N
borough Avenue, Chapeltown Road,
general meeting was held on Friday, July 14
at the Leeda University, Mr. G. P. Kendall, B
(Vice-President), taking the chair at 8 p.m.
Chairman callad upon the Hon. SBecretary to di
charge certain busineas, which inchaded an
ment to the effect that as a result of a mesting
the Committee, it had been decided that any




Jory 28, 1922

who i3 elected to the membership of the Society
during the course of the remainder of this sesson,
shall ba entitled to all the benefita attached to the
mombership for that period, upon recsipt of antrance
fee of hali-a-ecrown. The Chairman then called
upon the Hon. SBecretary to deliver s paper on the
subject of ' Maritime Wireless Communication.’

The lecturer commenced his paper with a con-
sideration of the great advan that were resul-
tant upon the installation of wirelesa apparatus at
sea, and briefly reviewed the very many facilities
that such apparatus readily presented. The
subject was outlined historically from the day when
Marconi installed his plant aboard the Italian
eruiser ' San Martin,” exactly twenty-five years
ago to the day, through the progressive that
followed, until the present day, when wireless has
become almost an easential part of & wveeael'n
equpment. The varioua apparatus used from the
very first days of marine wireleas, down to the
plant as used nowndays, were described practicall
and theoretically with the aid of diagramas, whic
were distmbuted to the meeting. On the trans-
mitting side, such apparatus as the plain aerial and
tuned aerial sets using induction coils ; power seta
having fixed, rotary or quan{rhad spark gaps, using
low frequency alternating current; continuous
wave valve transmitters using rectified L.F.A.C.
were confidered, and some actual working ranges
a8 may be obtained with such ssts were submitted
to the meeting. Receiving gear waa treated in &
similar manner, various apparatus, including tha
magnetic and erystal detectors, valve and crystal
circuits, low frequency valve ifiors, rate
heterodynes to enable the reception of continuous
waves to be carried out, complete three.valve
receivers, and single four-electrode walve cirouita
being deacribed. The parformance of such apparatus
was also considered, and a brief sketch of marine
wirelegs and direction finding work then followed.
At the conclusion of the lecturer's remarks & dis-
cusaion was opened by the Chairman, and various
pointa relati to the walve sets were considered
st length. Following upon the discussion, numerous
lantern slides, kindly loaned by Marconi's Wireless
Telegraph Co., Ltd., Radio munication Co.,
Ltd., R.M. Radio, Ltd., and Mr. N. Whiteley, were
exhibited and were a great aid to the lecturer, and
the meeting especially from the practical point of
view.

After a vote of thanks had been accorded to the
Hon. Secretary, the meeting was declared closed.
Wireleas Experimental Association.*

Secretary, Mr. Geo. Sutton, AM.LE.E.,
Troughton Road, Charlton, S.E.7.

On July 5th a very interesting evening was spent,
and so great has the membership become, that late
arrivala found accommodation difficult.

Mr. Hersay's description of his receiver was very
interesting, especially as he wave detailed con-
structional information. Mr. Voigt described the

characteristics of valves, and their relative
| ciency a8 detectors.

The meoting held on July 12th was betier
attended than the previous weeks, and before long,
larger accommodation will be necessary. Ths
in convincing proof of the sucoess of the recruiting
cAmpaign i.nu-tit.ut-ﬂdnn-tmlangngl. The Chairman
began by illustrating the variows symbols used in
electrical work. Many really simple signs were not
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easily recognised, especially & terminal, -an are,
a salenium cell, & nodon valve and a fuse. This
chat proved very intereeting, as over 50 symbols
were shown. During the second half, the Secretary
exhibited and described many different pattern
valves, including some W old and unknown
typea, and even an up-to-date four-slectrode valve
of foreign origin.

The Secre i still waiting to hear from some
more new mem and will deal with any enquiries
at the address given above.

Radlo Expeéerimental Association
(Nottingham and District).*
Hon. Becretary, Mr. F. E. Bailey, 157, Trent
Boulevard, West Bridgford, Notta.

A meeting of the above Association was held in
Room 74, Mechanica' Institute, at 7.30 p.m. on
Thursday, June 29th.

Mr. Pritchett, who had consented to lecture
during the evening, delivered his remarks with
marked ability. The subject, " Functioning of
Valve Circuits and Their Components,"” proved
ons of great interest. He dealt with the various
parts of a valve receiver, showing clearly the way
in which each worked, and also explained fully
how it was possible to obtain the very beset out of
one's set. As usual, in & lecture of this description,
the audience had before them - Characteristic
Curves,”” and Mr. Pritchett explained how wvery
emsential it was to undemstand the particular
characteristica of sach valve in use. Tha lecturer
also plotted an actual curve relating to a valve
he had brought with him. He did not use any
expengive apparatus, but only such as might be
seen lying around any average amateur's receiving
set, and the only piece of apparatus which could
not be said to be home-made waa & milli-voltmeter.

This demonstration was greatly appreciated by
the membars presant.

During the evening Mr. Lay demonstrated the
working of a * Lokap Lattice Coil Winder,” and
also exhibited a set of coil's he had wound. This
machine is for the use of members who pay a amall
nominal sum for the loan of it

Full particulars will be supplied on application
to the Hon. Secretary.

The Southend and District Wireless Club.

Hon. Becretary, Mr. D. L. Plaistowe, 21, Oak-
leigh Park Drive, Leigh-on-Sea.

A general meeting was held at Headquarters,
61, Queen’s Road, S8outhend-on-Sea, on June 30th.

Mr. Mayer took the chair. The minutes of the
previous meeting were read and approved, and the
Secretary’s rt dealt with.

A general discussion followed on topics of intarest
tc members, and several interesting points were
raised and di of by various members, after
which the Chairman called upon Mr. Plaistowe to
give the second of & series of lectures of an ele-
mentary nature for the benefit of the non-technical
members,

The properties of oscillating circuits were em-
larged upon and capacity and inductance, ete.,
weore explained by analogy and also by means of
the aplendid diagrams provided by Mr. Jagged.

The lectarer waa m&ﬂfﬂd a hearty vote of thanks,
after which Mr. Mayer showed an extremely
small and compact one-valve receiver that he had
made out of odds and ends when in the Serviee,



urday, July 8th. and a good

t-uumm*mpdhr members.
ﬂrmﬂhmnhtun&dmthn ble

» which, th t
rnnnww ough no uumphh,lluti.

L.F. coupled 'Ell.m were used instead o
H.F. rectifier and two note valve,
with which the set will be ?rnndud gave loud and

Enu-pmhmth “ Brown "' microphone relay and
ud

Bhort lectures wers given to the people, and
during the intervals of telephonic transmissions
from 3 LO, and also 2 LZ and 2 WW, a high
speed Morse operator read some of the ship stations.

Dnulu:ﬂmdu?numdm ut on & pair of head-
pl:rmuw awunnqulngﬂ t, and was prevented
m time from breaking the headband in trying to
stretch it. In a case like this it was considered
that elastic or other expandable material might be

used.

The next public demonstration will take place on
August Bank Holiday at the Garden Fite in the
Rectory, Leigh-on Sea, when we hope to have a
good exhibition of apparatus,

Thoss interssted should communicate with the
Hon. Becretary.

The Radio Sclentific Society of Manchester.

Hon. Becretary, Mr. H. D. Whitehouss, 18,
Todd Strest, Manchestar.

An enjoyable outing was held by the above
Bociety at bury, near Macclesfisld, on Baturday,
July 15th, ing the afternoon an aerial was
erected and a five-valve amplifier brought by Mr.
Halliwell was installed. BStrong mgnals were
received from ships and coast stations. Punctually
at 4 p.m. Mr. Lewia (2 AY), of Bals, was heard
calling up, and this was followed by & musical
programms. Unfortunately, considerable inter-

ference waa ienced. Certain wore
received clearly, the music and speech being
excellent.

After taking tea at a nai ing farm, about &
o i o
additional three-valve set, but were only able to
hear enatches of music and singing in the intervals
between the Morse signalling from numerous spark
stations In epite of the “ jam "' the after-
noon was votad a success by all who participated.

Although during the snmmer months the Society's
efforta have been somewhat curtailed, it is hoped
that anybody ‘nterested in amateur wireleas will
not hesitate to communicate with the Hon. Becre-
tary, who will be very pleased to answer any en-
guiriea at the above addreas,

Southampton and District Wireless Society.

Hon. SBecretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Bouthampton,

A meoting of the above Bociety was held on
Wednesday, July 12th, a large attendance of
members being present.

An interesting demonstration and lecture will
shortly be given by Dr. Norman Aldridge. X-ray
specialist of the R.8.H. & 5. H.; who, by the way,
is o member and a regular attendant at the Society's
meetings,

The Bociety continues to enrol new members.
Large attendances are being recorded, but there
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is still room for more. The Hon. Bacretary will be
pleased to furnish all particulars.

The Belvedere and District Radio and

Sclentific Soclety.

Hon. Becretary, Mr. B. G. Meadows, 1, Kentish
Hoad, Belvedere, Kent.

The ina | meeting was held on Fridl.}*,
.l'n.l}' 14th, at the Erith Technical Institute,
which about 50 people were present.

Mr. T. E. Morrias took the chair st 7.30 p.m. in
the absence of Mr. J. F. Wataon, who was unfortu-
nately called away on bumness at short notiea.

Mr. A. G. Warren, who expla‘ned the desirability
of forming a Radio and Beientific Bociety at the
present time, wos followed by the Chairman, who
outlined the objects and constitution of the Bociety.
Both speakers were then thanked by all present
for their most interesting addresses, aftar which
thn fnllmn.g ﬂﬂ’im were alectad :—Preaident,

atson ; Viece Presidenta, Mr. T. E.
Hﬂrnan Mr W. H le, B.Se., AM.I.MechE..
Mr. J. C. Williams, AM.ILE.E.; Hon. Technical
Adviser, Mr. A. G. Warren, M.8¢., M.L.E.E.,
F.Inst.P.; Hon. Becretary, Mr. 8. G. Meadows,
|. Kmt:rlhﬂﬂld Belvedere Eent ; Hon. Treasurer

mt Engineer, Mr. 8. Burman ; ; Com-
mltt-w, L. Chantrill, W. F. Elis, 8. W.
Hurst, A.LLE.E., A.FHLA-M.IM'!.., C. Morriss

L W. Beudder, A.H.I.E.E.. W. A. Belfe, H. H.
Bmith.

The necessary business was carried through
suocesafully, and it was decided to hold the frst
general meating on September 8th next.

All inte are requested to obtain particulars

from the Becretary
Hallfax Wireless m and Radio Scientific

ety.
Hon. Beoretary, Mr. Louis J. Ward, Clare Hall,

Hahlfax.

The third annual of the club was held
on Wednesday, July 3rd, 1922. About 50 members
wore present under the Presidenoy of Mr. Walter
Emmott, M.LE.E., M.Inst.C.E., M.I.Cons. E. The
President briefly reported on the past session and
congratulated the members on the success achieved.
The Treasurer's report ahowed that the club was
sound financially.

The slection of officers was as under :—President.
Mr. W. Emmott; Vice-Presidenta, Mesara. J. R.
Clay, A. H. Gledhill, G. E. Rawling, H. Mortimer.

The ballot for membership of the Committee
regulted in Mesars. W. K. Haswell, J. H. Hardy,
W. J. Holroyd, H. Town, W. Beott, and T. P.
Brennan being elected. Mr. J. R. Clay waa re-
elacted Hon. Treasurer and Mr. L. J. Wood, Hon.
SBecretary. The Technical Committes, consisting
of Mesara. J. R. Clay, J. E. Mitchall, H. Mortimer,
and L. J. Wood, was re-slectad.

Many members spoke in enthusiastic terma of the
progress of the clab, particular referance being
made to the petition to the Postmaster-Geperal,
which wasa inaugurated by the club, and taken up
by the London SBociety, which resulted m the weeakly
transmission of telephony from Writtle, and which
has proved to be the forerunner of the pressnt
broadcasting scheme.

The rules of the club, which have been brought
up-to-date by the Committes, were approved.
Membership of the club is now sub-divided into
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two sections. Full membership

British subjects over 21 who have h&l.ci loﬁ.ﬂ.
licenee for 12 months, or who in the opinion of the
Committes possess exceptional technical ability.
British subjetts under 21, or who have not held a
PM.G. licence for 12 mnnthn, will be admitted as
Asociates. Associates will have the full benefit of
the club, but will not be able to take any active
part in the t, or vote at meetings.

It hag been decided to open the club.room each
Monday, Wednesday and Friday, from 7.30 p.m.,
when an efficient steward will be in charge of the
mstruments. Members and others interested are
mvited to attend on these evenings with their
difficulties, but non-members are not expected to
sttend more than once per month.

The instruments belonging to the club have
been overhauled by the Technical Committes, and
the club now possesses very efficient transmitting
u.nd runmvmg apparatus. In the event of broad-

an accomplished fact, the room
Ellhl:-u open nightly, but due notice will be given
this

If any amateur in Halifax and district who is
not & member wishes to enjoy the advantages of
the elub, there is still room for a few more members
or associates, and full details of the club will be
supplied on application to the Hon. SBecretary.

Warwick School Wireless Soclety.

Secretary, Mr. P. Wintham, Warwick School.

A wireless society for members of Warwick School
is in the process of formation to e on the work
of the Wireless Bection of the Natural History
Soeiety, in view of the impetus given to the study
of the subject during the last few months.

The School has had a receiving station for wall
over two years, and on its recent excursion to Edge
Hill, the Wirelesa Section took a small two-valve
portable set, which is shown in the accompanying

hotographs.

Portable Set used by Warwick School Society. The
aerial is seen attached to the totwer in rear.
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The set was erected and signals were being er-

oaived within ten minutes of arrival. Eiffal Tower
hle&hat'llr and music were heard distinetly,
1 B, and, of course, GKU, GBL and many

other stations came in well, and this despite the
fact that the aerial was only about two feet six
inches high at the lower (lead-in) end, while the
earth was a nine-inch iron rod. Moreover, the set

was placed by the highroad, which did not make it
any easwer to hear spesch.

Warwick School Sociely's Poriable Set in wse.

The set taken was a two-valve resistance-capacity
amplifier, using * Burndept " coils and Mullard

“Ora " valves, and was placed in an old Mark 1
aircraft tuner case. It was put together quite
hurriedly in the school.

The situation of the set on Hill was ve
interesting, as it overlooked the famous battlefie
while the upper end of the aerial was attached to
the well-known Edge Hill Tower.

The Durham City and District Wireless Club.

Hon. Becretary, Mr. Geo. Barnard, 3, Bowerby
Btreet, Sacriston, Durham. :

The first meeting of the above took place on
Tuesday, July 11th. The attendance exceeded all
expectations, as alzo the enthusiasm diaplayed. In
the absence of Mr. Morsen, Mr. SBargent very ably
carried out the duties of Chairman.

Before proceeding to business, Mr. Barnard gave
a few explanatory remarks, and also outlined the
ohjects of & wireless club. A very interesting dis-
cussion then took place, which ended in the Club
being formed, the name being aa above

It was decided to hold meetings every fourteen
days, on the Fridays. at 7 p.m. A committee was
then elected, consisting of the Rev. Perkins, of
Bhadforth, Mr. Brown, of Sherburmn Hill, Mr.
Nurthen, of Durham, Mr. Clark, of Chester-le-Street,
Mr. Sargent, of Durham, Mr. Kelly {Hon. Treasurer ),
of Durham, and Mr. ;. Barnard (Hon. Secretary),
of Sacriston. 1t was decided to let the Presidency,
Vice-Presidency, also Chadman, stand over for
i few weeks.

The next meeting took place on  Friday,
July 21st, at 7 p.m., in the hall of The Rose and
Crown Hotel, when the Rules and Regulations
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were rehd, after which a lecture was given hy Mr.
Geo. Barnard, on " The Electro-Magnetic T
and its Application to Wireless."

The Secretary wishes to thank the many brother
socretacion who have so kindly sent letters of advice,
thereby greatly helping to set the new elub upon
a sound foundation. He will also ba very pleased
to hear from anyons interested in radic who is
desirous of joining the Club ; better still, to attend
poersonally the next meating.

Barnsley Amateur Wireless Assoclation.

Hon. Becretary, Mr. G. W. Wiggleaworth, 13,
King Edward Gardens.

A pgeneral meeting of the Barmnsley Amateur
Wireless Association was held on Tuesday, July
11th, in the Guild Room of the Co.operative
Education Department, Market Streat.

The question of permanent headquarters wes
freely discussed and tions from the members
present were considered, with the reault that the
Association is very hopeful that at & very early
date some of the proposals brought forward will
materialise and that the work of the Association
will commence in earnest,

The annual subsacriptions were fixed aa follows :—
Adult members, 108, ; age 18 to 21, 7s. 6d. ; junior
membera, 58,

The existing Committes waa re-slacted en bloe,
viz. :—Mr. G. W. Wigglesworth (SBecretary);
Mr. J. A. T. Carr (Treasurer); and Mesars. C,
Pickering, Crossley and Harding : with the following
additions :—Mesars. Smith, Hattersley, Rosevears,
Lewis and Rhodes, whllst Mr. C. I!mknnng wWas
subsequently elected as Chairman.

The question of President, Vice-Presidenta, ete.,
was then discussed, and finally left in the hands of
the Committes.

In coneclusion, & vote of thanks waa passed to the
local Co-operative Education Department for the
loan of the room for this mmtmn. and also to the
Chairman of the evening's p ings.

The mesting waa then declared closed and new
membera were enrolled.

There wers upwards of 40 members and pro-
spective members present, and judging by the
liveliness of the procesdings and the interest dis-
played, the future succesa of the Association is
andired

Intend ng members are requested to communicats
with the Secretary.

Walthamatow Amateur Radio Soclety.

Hon. Secretary, Mr. R. Cook, 48, Ulverstone
Road, E.17.

At the meeting of the above Bociety, held at its
Headquarters, Y.M.C.A., Church Hill, Waltham-
stow, E.17, on qunmdny. July 12th, a wvery
mhruhn,g and enjoyable evening was spent. After
the usual informal discussion between members,
busineas of the Club was commenced : minutea of
the last mooting were read and approved. Three
new members were admitted to the Club, bringing
the total up to 45 members.

Mr. Butler gave an interesting lecture (for the
benefit of the more elementary members of the
club), on how to make a crystal set, and demon-
lt!‘ﬂtﬂd on the blackbosrd how to construct and
wire same.

The SBecretary invites any gentlemen interested
in radio telephony to join the Society, which will
give them most valuable help.
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A public demonstration was announced at the
above address on Tuesdny, July 25th, st 7.30 pm.

All applications for membership and terma of
subscription, together with the objecta of the
Association, will be immediately replied to by the
Secretary.

Gravesend Wireless Soclety.

Communications for this BSociety should be
addressed to the Hon. Becretary, pro tem., Mr. W.
C. Birchall, Kirbydene, 20, Pier Road, Roahervills,
Gravesond, and not to the Globe Hotel, as hitharta,

Midland W. Herts. Wireless Club.

Hon. Becretary, pro tem., Mr. J. R. Francis,
Ivy Cottage, Redbourn, Herta.

Correspondence from all willing to assist in the
holding of meetings in St. Albans,

Hemel Hempsted and Berkhamsted, in con-
nection with this new Club will be welcomed by
the Secretary.
Hyde Amateur Radio Society.
HE:nmtar].r, Mr. A. Btainthorps, 5, Cheapside,
vde.

T]m Society now boasts of about a dozen members.

was held on Wednesday, July 6th, at the
Fluwerj mkl Hotel, and a discussion was held
on the design of the furthmmmg two-valve set,
many good suggestions being given.

A series of lectures are to be delivered shortly.

Clapham Wirelesa Club for Boys.

An endeavour is being made to form a wireless
club for boya in the Clapham and Stockwall dis-
tricta. Mr. E. J. Valencia, 34, Stockwell Road,
8.W.8, is willing to receive the names and addresses
of those interested.

The ' Radio Rendezvous."’
Secretary, Mr. W. F. Fuller, Club address.
Amateurs in the districts of East Ham, Manor

Park, Wanstead, Ilford, Forest Gate and Barking,
are cordi invited to join the above club. The
club roomas, 709, The Broadway, Manor Park, E. 12,
are open until 10 m daily, sxcept Sunday.
Sutton and irelesa Society.
Hon. Becretary, Hr E. A. Pywell, *
Loffﬂ " Rosebery Road, Cheam, SBurrey.
though this is a comparatively new society,
it is doing remarkably well and has almady twenty
members. There must be many other wireless
experimenters in the district, however, who wre
still working on their own, and it is hﬁpﬂd that thqr
will now come along and join forces in thia
In this way will contributea to ita SuCCess &8
well as got the advantage of sach other's

Full particulars and application form {or member-

ship may be obtained from the Hon. Secretary.

Bridlington and District Wireleks Soclety.

A wirelesa society for Bridlington and district is

formed. The undermentioned gentlemen
wnu d like to get in touch with those in and about
Bridlington whn are intersated.

It is requested that communication be made
with any of the gentlemen whose addresses are
given below as soon as possible, who will gladly
receive suggestions so that a society may be
formed with little delay and of the most beoefit.

Mr. . Tholander, “ Cliffcote,” B8South Chff,
Bridlington ; Mr. Norman E. Haigh, 24, Bt. John's
Avenus, Bridlington ; Mr. M. Horspool, ' Dariey,™
Marton Road, Bridlington.
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NOTE.— Tbumrmafﬂumngumu
and information on mallers wng fo both

inﬂdmmpiymﬂlhfdlmwfuh ;= 1) Each question should be numbered and wrilien on a separale
and addressed ** Questions and Answers," Edior, The Wireless WneruiRndm

on one nde of the

Revverr, 12/13, Hmnm-ﬂ'm London, W.C.2. Queries should ba clear and concise.
rmdgr:mndmadmmmhrmmammmmmsmmmmbﬁmm
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thair
with before.

to be found in the adveriisement columne of the tssus currend at the time of forwarding the quesiiona.

name and address of the querist, which is for reference and not for publication, to appear at

or sheels, and unless typewrilien, this should be in block capilals.

and foun of the correspondent, or, if 80 demred, under a "' nom de plume.”
apparaius desoribed in these answers are covered by patents, readers are advised,

befors making wuse of them, mmmmmmth1Wmm.

through the post 18 required every guestion send in musi be accompans

(T) Four questions i2 the maximum which may be send in of

proporfion of the circusls and

ls., or 3a. 8d. for o marimum of four questiona.
ong hime.

‘““A.B.C."" (Leicester) asks (1) Whether the
malking up for he oun wee of varicus apparafus
fo circutis which condain patended fealures renders
him liahle to action for infringing the palents.
(2) If he will be allowed to sell similar sets to friends.

You may make up sets for your own experi-
mental use without rendering yourself liable,
but you must not make up sets for any commercial
or similar use, and by the sale of such sets, both
ﬁ;lud the purchaser would immediately become

a.

“R.ALG. (8.W.1) gives details of coils and
windings and oska (1) The wavelength range.
(2) Winding data for a frame aerial to" fit the hd
of a Mark [Il tuner case. (3) Delails of a five-
valpe circuil with switching arrongements for two,
three, four and five valves,

(1) You apparently wish to use a frame aerial
set. If so, coils may be used to load up the frame,
a8 many as required at any time being connected
in series with it. The arrangement would not
be very efficient, and we do not recommend using
theae coils at all. (2) Wind about 120 turns
of No. 28 in a single layer on a former of the
required size with tappings at 3, 6, 15, 30 and
#) tarna. (3) See Fig. 3, page 31, April lst issue.
The range would be about B,000 metres, with a
-2 mfds. condenser.

“ G.R.G." (Marlborough) wishes to construct
¢ Johnason & Rahbek loud speaker, and asks various
juestiors aboul same.

(1) Diatortion would be introdueed in this
urangement from the telephone diaphragm
mployed. (2) Yes, but this arrangement might
w found less sensitive. (3) The windings would
lepend on the input winding of the amplifier.
i L.R., make the primary 4 ozs. of No. 32; if
1.R., 2 oza. of No. 44. For the secondary use
I to 6 oza. of No. 44,

‘““E.D.'" (Birmingham) asks (1) What s
he lomgest distance telephomy can be heard with
wad lelephones, and the lo distance with
Irown's loud speaker. (2) Deiails for making o
el. (3) If the seven-valve set in *° Amateur Valve
tations,”” page 14 ia suitable for long and short
iastanice telephony. (4) Would Brown's type A4
ead telephones, wound with 4,000 chms, be best,
nd the loud speaker wound for the same.

{1} Tt depends entirely on the power of the

aé the disposal of all readers who wish to receswe advice
technical and non-technical sides of wireless work. Readers

sheet
(2) Before sending in

(4) The

of every shoss
mmum#mm
(6) Im view of the foct that o lorge

6) Where a reply
biupuhinrderffnlﬂimn:umnf

trangmitter and the sensitivity of the receiving
sot. Under favourable conditions telephony is
possible across the Atlantic. (2) It is impossible
to answer this without a more definite statement
of requirements. Many good circuits have been
given in these columns, almost any of which
would serve your purpose, but we should recom-
mend studying a textbook on the subject before
starting to make & eet. (3) The set referred to
i ct{'“ju unsuitable for your use or construction,

moreover it has no tuning circuits. It is
purely a commercial amplifier. A three-valve
sst would be quite sufficient for your purpose.
(4) 4,000 ochm telephones O.K. The loud speaker
can have any standard high resistance telephones.

“P.R.T."" (Southport).—(l) and (3) The
circuit is incorrect ; see Fig. 1, page 303, June 3rd
issue, and many other recent diagrama for the
correct arrangement of the valves. (2) About
0-0)2 mids. for short waves. (4) Not sesential,
but convenient if a large range of wnval.mgthl
is to be covered.

“*J.E.W." (Berkhamsted).—The information
you give is rather aketchy, and there is nothing
to indicate why the circuit will not work. The
diagram submitted is correct. We cannot give
the wavelength range as you do not say the size
of your inductance former. The capacity of the
variable condensar ia approximately 0-0003 mida.

' W.C.A."Y (Plymouth) asks (1) Why a
mingle valve sel gives no results. (2) Whether an
tndoor aerial of wires 17 fi. long under the roof would
be satisfactory. (3) If an cutdoor aerial 36 fi.
long and 20 fi. high, somewhat screened, would be
better than the aerial above.

(1) We cannot say without more information.
Your eircuit may be wrongly connected, or have
some accidental disconnection, or the valve may be
defeative, or see below. (2) The serial is very poor
and unlikely to give much except on & three or
four-valve set. (3) Considerably better, but better
still would be required for really good resulta.

““NUMBERS "' (Paddington) asks for winding
data for .rumng' coils for warious wave ranges with
aerials ranging from 90 to 110 fe.

It is impossible to predict sufficiently accurately
to dl.lt.LumJlBh between such aerials, as the gauge
of wire, height above und, ete., would affect
resulta considerably. The ﬂg'l.m given must be



. 870

tlkmampm:uuman]y. Reaction coil should
Eﬂfemh be small enough to slide inside A.T.I.
v, A.T.I. 2" diameter ; reaction coil, 1} ; wire

being No. EB

AT.L R

lﬂﬁ 25 40
400 50 50
440 56 50
1,000 180 100
1,050 200 100

“C.B." (Cardiff) sends diagram of set and
asks for a variation adding further valves. (2) If
his preseni connections would be suitable for 2 MT
and PCGG.

.
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" J.G.G."" (Holland Park) asks if if is possible
to obtain results on a single valve sef with a fwin asrial
I!ﬂ long on maasts raised ai 6 fi. above a flat meial

Lmllp“vu-ypnm-mh:
unlmﬂwhughtufthnmuuumﬂund. I

the t is increased to say 156 or 20 fi., results
should quite satisfactory.

“A.LD." (Horsforth) asks for informalion
urith wﬂmﬂ{ﬁrnﬂ. [2::! For dﬂ{u_fwatw,

(1) Quite sat , except that for short
waves A T.C. should be in series with A.T.IL., also
that the set would give serious re-radiation. C.1,
C.2 and C.4 may be 00005 mid; C.3 may be

'I T

I o
-l

_.__|

l—lltl'l—’u“»“at’\“.’h

L

Pig. 1.

(1) See diagram Fig. 1. (2) The set is O.K.
for the purpose, except that the reaction ecoil
ahould be in series with tha anode resistance and
not in uhunt across it.

“.LLJ. (Huddersfield) asks (1) Which of
the ngr nmh Iumtynnmb, slab or solenoid,
e of reception. (2) [hmen-
nm_fﬂrﬂﬂllﬂlnqﬁﬂ 0-001 mfd. condensers,
using 0-0]1 ebomide.

(1) We have frequently pointed out that this is
largely & matter of wavelength. Cylindrical coils
are best, but become ml;:mtumhln on long waves
owing to the mze involved. Therefore, at such

the more portable but less efficient honey-
comb and slab coils are used. Of these, honeycomb
coila are considerably better than slab. (2) For
=M}l mifd. seven foils with an overlap for each of
3 ema. ; for 0-001 mfd., 19 foils with an overlap
of 10 sq. ems.

“FW.P." (Tooting).— (1) The arrangement
12 quite good, but we should expect it to tune
to higher values of wavelengths than vou suggest.
{2) Wa prefer the use of C.1 and C.2 to that of C.3
and C.4, but even with these condensers it will
he necessary to uss interchangeable or tapped
transformers to cover the whole range. (3)
Ihameter, say 13", length up to 47, windings
varying from about 30 turns each up to about
i0 turns each. Make the final adjustment ex.
perimentally,

0-001 mid. Grid condenser 0-002 mfd., and leak
2 megohme. (2) Coils used might be as given to
" J.D."" (Cambridge) above.

“* J.L.C."" (Finchley) submifs an arrangemen
for supplying H.T. for a valve from house mawns
and asks (1) If satisfactory. (2) If it is detrimental
to an aerial to have o fired to a free with overhang-
ing branches. (3) If he will be infringing a patent
by using home-made apparatus which is patenied by
a commercial firm,

1) This ds on the wvol ur valves
m{l stand. dﬁ Arrangement tFIII"E:I.I"II F;mu them

rl-ctmlll full voltage of mains and will be correct
|i' they mﬁ stand it. Otherwise, a number of lamps
should be used in series a8 a potentiometer, and
the valve tapped across the desired number o
get the mght voltage. (2) This will lead to some
inefficiency. (3) See reply to ** A.B.C."" (Leices-
ter) in this issue.

"*PETE ' (Earl's Court) asks how fo make
a 00015 mfd. variable condenser as described i»
the issue of August 21st, 1920, which is now oul of
prind. (2) What resistance fele are requared
Jor the single valve set described in the wamie of thﬂwi
Geh, 1921.

(1) The condenser had 30 fixed and 29 moving
platea, diameter of moving plates being' 2-5/167,
gauge of plates No. 20; spacing washers 2 mms
thick. (2) Anything over 2,00 cohma.

UNIVERSITY OF CALIFORNIA
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Cambridge) asks (1) For a loose
with

Fig. 2.

(1) Primary, 6" x 4" of No. 22, with a alider
scondary 6" x 3 of No. 268, tapped at 1", 2"
ad 37, (2) Bee diagram Fig. 2. (3) No. (4)
About 100 milea for good results.

“"W.H.M." (Kingston) asks (1) If a larger
aerial makes recepiion stronger, or if it merely governs
P F;.‘i .-'lrhjarn{wh-mﬁwmm

cerfain requiremends. (3 snerease hir
aerial will need the m#nduditm:.' nl?nﬂf inﬂrﬂﬂr{ﬂlu
o bring the wavelength back to normal value.

{1} Generally givea increassd strength of signals.

*!J See Fig. 2, Eié:!'?ﬂ, May 27th imsue, and many
t we should eaution you that
construction of such a set is ax.
t without previous experience with
sampler types, as there are numerous pitfalls
which can only be found out experience. (3)
The increase of your aerial not very greatly
affect your wavelength except at minimum
values. The wavelength can be reduced again by
the addition of a series A.T.C. if necessary.

" MINOR "' (Dartford) asks for information
m the construckion of a resistance capacity L.F.

e

t should be exactly similar to
the H.F. amplifier of this type, except that the
mtarvalve capacity used may be about 0-0056 mid.,
nnd the leak lesa than , say 200,000 chma.

'TREBLE "' (Littleborough) asks (1) Whether
#upnu-ﬂ.rhlarm'?ﬂﬂm on a sef arranged
for 1,500 ma. and over. (2) If the earth wire may
he comnected to walter-pipes going all through the
(3) If various wires in his neighbourhood
are likely lo give Mm induction troubles. (4) If
a frome aerial would give him any beifer resulls.

{1} Nos without various alterations to the set.
12} No, provided that the pipes run fairly near
ta the recsiver. (3) The only wirea likely to
nterfers seriously are the tram wires, but thess are

lhu satisfac
tremely diffic
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ve you & good deal of trouble. (4) This
mghtho%tuuut out some of the trouble from
the tram wirea.
“D.B.'"" (Ferryhill) asks (1) 'ﬁ".luhr certain
ruiiable for use

of thess instruments are
merely for use with the Brown telephone relay,
with windings quits unsuitable for your purposs.
(2) Four. (3) 7,000 ma. max. (4) Probably not
seriousaly, although it is impossible to say for certain
without test.

“"R.B.'"" (Oldham) asks (1) Whether a single
valve circudl would give good results on broadeasting al
ten miles with a loud speaker. (2) For a good book
on valve theory. (3) Windings for an A.T.I. and
reaction coil for 3,000 me. (4) Why telephony is
recetvahble on a

(1) No, at least one of nota ification
would be required for results. (2) Bangay's
good book at &

* Oecillation Valve " is q‘mt-a a
reasonable figure. BSecott-Taggart's hml: on \rl.lm

s also a work on a larger scale. (3)
, 28" of No. 22; T w &
of No. E«E. {4) Because thn sudio fmqunnc}'

variations of the carrier C.W. have similar effects
on the detector and the telephones as the audio

frequancy sparks of a apark set.
" 8.W." (Portamouth) acsks how o add an

amplifying panel fo has present mingls valee panel.
Bea diagram Fig. 3.

. ]

Shy -

Fig. 3.

o '* {Folkestone) asks (1) For wiring
Jor a variomeler to tune a eircust from 400 io 1,500 ma.
(2) For a reaction coul to sud a circusd up to 16,000 ma.,
and fo use with a certain frame.

(1) The prediction of a variometer to fulfil this
requiremant would be very difficult, and the in-
strument would be very inefficient at the shorter
wavelengths. It would be much better to use a
solenoid eoil with taps, and a spherical at one end
to provide tuning betwean the taps. Coil might be
B x 4" of No. 22, with a 3" spherical at ome end.
(2) Try 078" x1}", wound with No. 28, with
tappings at 6, 12, 24 and 30 turna.
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“A.E.R." (W.l.) asks for diagram of a sz
valve receiving set embodying five H.F. valves and
one rectifier and making use of magnehic reaction.

For circuit see Fig. 4. It is essential that the
tranaformers should be of precisely the same value
as in & multi-valve H.F. amplifier. Should one or
two transformers have slightly different values they
will filter out wavelengths on which the others are
designed to give amphfication. With an amplifier
of this sort you are advised to adopt a construction
for the transformers that will permit of them all
being precisely the same. We would recommend
you to wind the transformers on & 1" ebonite rod,
making grima.ry and secondary each of a single
layer and insulated from one another by a single
wrapping of empire cloth. Make both windings in
the same direction and the finishing ends will go to
grids and plates. The rectifying valve should be
upe:i.ull;r selected to give good rectification, such
na L] q,. LI 1] q:..” or L] R"EL'I-I

W/

=

THE WIRELESS WORLD AND RADIO REVIEW

JuLy 29, 1922

““C.H.H."" (Sheffield) asks (1) Whether a
certain three-valve sel can be used with o frame o
receive 2 MT and other similar stations. (2) For
the capacily of certain condensers. (3) What type
of valve to use. (4) If the aerial and the set should
be in the same room.

(1) Poasible, if not too badly screened. (2)
Variable, 0:0005 mifds. ; fixed, 0-0002 mids.
(3) Anﬂ hard valve on the market. (4) Yes

e b EE VALVYE ™ Eﬂtﬂlﬂ!} asks (1)
For a three-valve circuil to i certain requiremenis.
(2) If H.F. is the best way to add a third valee. (3)
Why long wave stalions have gone weak on his sef
although i still gives short wave stations all nght
(4) Why the posilive plales of his accumulslor
have fallen to pieces.

(1) Ben di for **J.D.*" (Cambridge).
using an L.F. transformer in place of the second
H.F. transformer shown. (2) Yes. (3) Impossible
to say without some knowledge of the type of

T

=~
Fig. 4.

“*H.L.F."" (Kensington).—(1) Primary, 8" x 8" circuit you are using; but it may be due to s

of No. 22 ; secondary, 8" x 4" of No. 26. (2) B8ee bad connection or a short-circuited turn in some

Fig. 4, page 372, June 17th ssue. The grid con. .part of your cirouit which is not in use on the shorter

denser may be 0-002 mids., and the grid leak
2 megohma. (3) Yes.

“J.W.B." (Birmingham).—{1) These coils
will tune to about 2,600 ms. on an average P.M.G.
aserial. We cannot state the minimum value
at all accurately, but it will probably be less than
300 ms. (2) Yes. (3) For PCGG resistance
coupling, but for broadcasting transformer coupling
will be ter. (4) Connect the reaction coil in the
anode of the detecting valve. Use the condenser
in series with the asrial tuning inductance.

“R.G." (Newport, Mon.).—(1) This is
probably due to considerable capacity in these
coilsa, (2) This might easily be the case if coils
A and B were fairly tightly coupled. A similar
offect might be noticed if your aerial eireuit were
not tuning properly. This 18 not an unusual
ireak effect obtained with an untuned aerial,

{#) Do not use a microphone ; use direct connection
from the set.

wi . (4) This 18 & common result of care
less treatment, too rapid charge or discharge, or
wrong density of acid.

**N.5."" (Manchester) asks where to obiows
drawings of the seven-valve amplifier shoun on
page 14 of ** The Construction of Amatewur Voim
Stations.”

This amplifier is the design of a commercial com-
pu.tl;ﬁ, who have naturally not authorised uhe
publication of their drawings, although diagrams
of the instrument have appeared in various
a8 for instance in Fleming's book of valves. The
instrument is a commercial amplifier designed for
n-ﬁ:uinl purposes, and is useless as & receiver withow
the addition of suitable tuning circuita

‘“*W.G."" (Hastings).—(1) Circuit shown =

quite correct. Wavelength maximum pesbably
about 3,500. (2) SBee Fig. 5, page 124. (3) The

telephonee may be used without (4!
Cireuit should be efficient at all w-vm

UNIVERSITY OF CALIFORNIA
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“"CH.8."" (Wolverbampton) asks (1) If o is
probable that the wse of reaction will not be allowed
in the case of broadcast receiving apporatus.  (2) If
there i a circuwil which pives the advaontages of reaction
withow! the risk of reradiation. (3) For ecircusdt
diggram of a hwo-valve broadcast receiver. (4) For
the errors o be 1 oul in cerfain . :
ke has made from dota with regard lo induciance
and wo

{1)mnd (2) Wﬂ cannot say, but we should imagine
that no stepa would be l.linn to pruhlblt- the use
of smuch an excellent p riy a8 reaction in receivi
circuita, though every effort should be made to
prevent the use of ecircuits in which the reaction
coil is cuuphd back directly to serial inductance.
Reradiation s reduced by adopting intervalve
H.F. coupling and the reaction between
gnd and plate circuits of the second valve. See

cirenit Fig. 5. (3) See circunit Fig. 3, page 436,
=4
_5
-——i|
v
Fig. 5.

or Fig. 5, page 437, July lst issue, omitting reaction
roil in each case. (4) Without going deeply into
vour figures we would point out that any caleula-
tions of this nature are perfectly useless with
to the determination of the wvaluea of loading
inductances for use in amateur circuits. For
instance, without calibrated apparatus it isa not
eagy to determine the capacity or inductance of
an aerial, but 8 comparatively simple to conduct
a few u:lpﬂrim&nh to find the amount of wire
necessary to load to a given wavelength.

“* 8.J.NMN."" (Tottenham) asks (1) For crificiam

of an enclosed (2) Moxzvmum wavelength
of the st (3) ymum  capacsiies of varsable
cond ensers.

{1}y The circuit shown ia O.K. but the coil
marked reactance is only a closed circuit inductance
and not a reaction coil. A reaction coil might be
added in the plate circuit of the valve, coupling
with the above coil, which should, morecver, be
wound with about No, 28 or 30. The values will
them be O.K. (2) Approximately 3,500 metrea.
(3) 0-0005 mids.

** SPARKS "' (Morecambe) asks (1) If a
“ircusd enclosed i correct and suilable for Lelsphony.
(2) If the earth lead to o water-pipe 10 fi. away s

(3) For a diagrom for addwng another valve
o his sd.
(1) O.K., except that for short waves the A.T.C.
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ahould be in seriea with the A.T.I. (2) O.K.
{3) See Fig. l‘lpuﬁ 119, issue for April 22nd.

" UNCLE '" {Bournemouth) asks (1)
For a diagram of a two-valve transmilter for C.W
and telephony. (2) Data for wiring transmiller.
{3) If more valves can be added withow! dismantling
sel. (4) Valuer of condensers nnd resistances.

(1) See diagram [F‘F (2) It depends
largely on the serial. n.h-nut. 40 turns on a
former 3" diameter for i.'-hﬂ A.T.I., and B0 turns
on B ﬂi” diameter former for the metiun. (3) Not
usefully, except in parallel with the oacillati
\’ﬂh"ﬁ.yli} Eg id condenser 0001 mfda, ::,ﬁ
250,000 chms. Feed condenser try 0-0006 mfd.

“N.8."" (Pendleton) asks (1) Why irana-
mstiing stations give call mgnals in Morse and nof
apeech. (2) For an opinion on B.T.H. poriable
set, (3) How to adjust his mm-miu set.

{l] Telephonic stations @;ﬁ give calls in
Enet Telegraphic stationa in Morse, as
t are generally incapable of speech. Some
t-ulugﬂ.phm stations experimenting in telephony call
in Morse as this is their normal method of com-
munication. (2) This set is quite O.K. for getting
various high power stations and ships under

‘favourable conditions, but is not mtﬂndﬂd for

short-wave telephony on which the range is poar,
unless specially wound for the purposs. (2) Impos-
sible to say without knowing the type of set to

be empl
. BE INNER " (Leyton) u-l'h (1} If an
end  portable  sed,

amaleur can conslrucd an e
(2) Where he can obiain delasls of conatruciion of
wwhich isrue can Ae detailed

same. (3) In
instructions of a three-valve sel.  (4) Would this
sef be e nt on a aerial.

(1) Yes, but we should not advise a beginner
to wurlt on & set of this type. (2) We do not know
of any suitable detailed instructions. (3) and (4)
A sutable set for this purpose s deseribed in
numbera 16 to 21, Vol. VIII, which can be obtained
from the publishers.

“TJW." (Much Wenlock) asks (1) The
simplest way to add a valve to a certain crysial »el.
{EiWhllekphnnyhamHimrtfnmlww

(3) Why he gets nothing with his crystal
et he gets clicks when joining up the tels-
phnﬂ, [I}ffnhmwmuIMym

be established near.

(1) The only easy way would be the addition of
A note ,,nu:nFlgﬂpng&33ﬁ but a new
set on the lines of Fig. 5, page 124, would give
much better resulta. (2) Yuu should get stations
a8 in guestion 4, with the altered set. There is
probably very little to be got at present. (3) The
sot and serial are of somewhat poor gquality.
You are not likely to get strong signals on a crystal
in your district. (4) Birmingham and Manchester
will be the nearest stations, neither of which you
are likely to get very strongly on a crystal set.

‘" READER "' (Norwich) asks (1) What is
the maximum distance which hiz set would

recetve  felegraphy. (2) How much wire would
wind a certain former full of No. 26. (3) Would
hiz circuid be satisfoctory wsing the inductance

aketched. (4) Whai wavelength could he reach
with a cerfain sel which he describes.

{1) You should get FL, Nauen, and a few similar
high power Continental lt-lt-l.-una (2) 700ft., say
1 1ba. (3) O.K. (4} 4,500 metres.
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** DEAF "' (Wolverhampton) asks (1) If there
i any likelihood of the Posi O refuring to allow
amaleurs (0 use volve sete, (2) Will 2 be possible
ko receive broadecasting succemsfully on a crystal
ael and to wse g loud speaker ai abowl 30 miles distant.
(3) The best #ef which does nof require a
battery. (4) Con crystals be purchased which

(1) No, although seta le of reradiation
may be forbidden. (2) 30 milea can be done under
favourable conditions on a crystal set, but it will
not operate a loud speaker, which would neceasitate
the use of a two or three stage L.F. amplifier.
(3) Zincite-copper pyrites is very good, but, like
all other sensitive combinations, does require some
adjustment. (4) Carborundum seldom needs ad-
justment, except a slight variation of potentiometar
setting from time to time.

“PARALLELEPIPED "' (Bournemouth) asks
(1) Cowuld ke receive ai Bowrnemouth FL time sgnals
and weather forecast with an aerial frame 4 square
and crystal detector. (2) How many turne of wire
in the gerial would give the beat resulis with 2,600 meire
waves. (3) Would tram wires B0D' distant couse
trouble, (4) What <2 the carborundum detector
described on page 368 which requires no adjustable

eniiomneler.

(1) No. (2) About 20. (3) Not unless you
are uring several stages of amplification. (4) The
crystal used is of normal type. The absence of
need for a potentiometer ia due to the special
circuit employed, of which we are not at present at
liberty to give further iculars,

" 8.,0.8."" (Oundle).— (1) Impossible to By
on the little information you give. Either there 1a
something seriously wrong with the connections or
the coils are of unsuitable dimensions. (2) Yes,
if condenmer is used acroas the telephones, but the
sot will give serious reradiation trouhls.

“G.E.B."" (Manchester).—(1) This could be
done but w not be efficient. (2) Wind
40 turns on a frame 3’ in diameter, tapping at B,
10 and 20. (3) Connect a condenser acroas
this frame and a condenser across the filament
and grid of the valve. (4) About 45 plates would
be required.

““J.H.B."" (Muswell HIll) asks for criticism of
o el

The eircuit s fairly good, but a condenser is
required across the telephones, also the use of
coupled circuits would minimise reradiation ;
and we do not advise gas-pipe earths.

“"M.C.N."" (Yarnton) wisher to make up re-
ceiving sel fo the di given on page 388, June 1 Teh
warue, and asks (1) Whether certain makes of inder.
valve transformers would be suitable. (2) Whether
any alleration 18 necessary. (3) The rematance
ratios of the tronsformers marked 1/1 and 10f1.
(4) Where ke can oblain suitable variable condenaser.

(1) We should prefer you to nse tranaformers
of the typo marked ** B."” Tt is easential that these
inter-valve transformers be wound in such a wa
that their values can be relied upon to be identical.
Should one transflormer operate on & slight]
different band of wawelengths to the others, it
will filter out signals which the remainder of the
tranaformers would efficiently amplify. (2) Ne
alterations are necessary excepting that a much
smaller aecrial tuning condenser will be required,
s you only intend to tune up to about 3,000 metres,
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(3) 9,000 to 1,700 chme and not 1/1 as shown
11,000 to 120 ohms for low resistance telephons
recaivers. (4) Use an aerial tuning condenser
with air dielectric and & maximuam of 0-0015 mid.

“W.E.C."" (Putney) asks (1) If circuir diagrom
Fig. 33 on 340, June 1084 verue o0 suilohl
for use with * Ogah ' slab coils and five snferpalee
H.F. tranaformers for ranges of 300 fo 5,000 meire,

2} Or alternatively, for a three-valve diagram em-
ying one H.F., one reclifier and L.F. magnifier.

{1} Yes, thesa coils and transformers may be
ussd as components for building up the arcut
for wavelengths beyond 1,500 metres. You may
find it easior to adopt resistance capacity valve
coupling as shown in Fig. 2, page 284, June Ind
ingue. (2) For suitable circuit ses Fig. 1, page 58,
or Fig. 1, 37, in April Bth issue,

CRWET (Highbury) wishes fo know how
he can wuse o Marconi crystal receiver sel, Type 18,
sn conjunchion with a three.valve amplifier ond
loud speaker,

You would be well advised to dismantle the
erystal receiver and re.wire the components,

ing use of the potentiomoter for controlling
the grid of the first valve., The aerial circuit
may stand aa it is for tuning, and the closed circwt,
together with its * Billi "' condenssr may be ar-
ranged to give reaction effecta. Buitable cirewt
to use a8 a guide in effecting these ch will be
found on 304, June 3rd imsus. You do not
deacribe tmhm-ﬂlw amplifier, but if it is of
the low frequency type you may fit the reaction
eoil in the plate cirewit of the first valve, brdgng
the primary of the first transformer with a condenser
002 mid.

“JAR." (Walsall) wishes fo install a receseer
suilable for reception of broadeosted telephony, ond
asks (1) For circuid diagram aond dimcmumons of
coils, condensers, eic. (2) For details of high-
tension transformer, if 4 €2 needed for use with hir
receiving sef.

(1) It is regretted that we cannot give you
sufficiently complete details to be of help to you
in setting up your receiving station. We wookd
saggest that you read carefully the articles that
we ars publishing in alternate issuss under the
heading of " Experimental Station Design,” tbe
first of which appearsd on May 27th last. The
first instalment relates to the construction of
aorials, and su uent ones deal with the desgn
of apparatus, and a8 you intend to construct
your own outfit, it is probable that these articles
will reach an advanced stage, giving you all the infor-
mation required before you have had time to com-
plete your outfit. (Z) A high-tension transformer
is not i for use in receiving apparstus,
and no doubt you mean an inter-valve transformer,
a description of which will shortly he given in Lbe
articles referred to.

14 J,G.C."" (Ealing) refers to the orticle om o
" American Shori Wave Receiver," in the June In
ssrue, and asbs the meaning of "' Regenerative.”

The word "' Regenerative "' has usually the same
meaning as reaction, and in the tuner referred to
both grid and plate eircuita are tiimd by means
of wariometers, these adjustmenta facibtatog
the setting up of oscillations. The coupling
back of the plata cireuit to the grid cireuit is effected
by the relative dispositions of the various cub
shown from Fig. 2, on page 283.
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"H.R.W." (Mildenhall) gives a cross sectiomul
drowing of a former for consiructing inderenlve
tranaformers, the diameter of which i 1", and vaka
Jor wandings lo cover wavelengths on 3H) fa 3,000
melres. s

For 300 to 500 use 450 turns for prunary and the
same number for the secondery ; for 500 ta 1,000
use 1,200 turna for each, and for LIHH) to 3,0HH),
200 turns. We recommend you not to make
use of tappings, but to make separate translormers.
As you propose to use & variable condenser with the
transformer it ia better to put the two windings
on separately with insulation between. Put the
windings on in opposite directions, taking the
flu:l.hmg and of the primary to plate and the

%-u-:hd and secondary to grid, the secondary
winding being wound on over the primary.

“HEAD WEIR "' (Morth Devon) submits a
arcud af a five-valee amplifter  whieh  males
we of break-jacka for rarying the nwumber of valres
and eircud, and asbs (1) For diagram showing
the erternal connections and (2) For the number and
dimensions of plates for the construction of the
mariows condensers shown.

(1} The aerial inductance 8 connected in
wriea or parallel with aerial funing condenser
arcording to whether reception on short or long
wavelength s required. The grid of the firs
valve and the common L.T. minus are connected
wross the ends of the aerial inductance. The
reaction eoil which s eoupled to the aerial indoe.
tanre, is plugged into the jack, which s connected
i seriea with the plate cireuit of the third valve,
(2) The grid condenser should consist of three plates,
heing wound one in one direction, and two in the
ather, separated from oach other by mica (127 in
thicknesss, and having an overlap of 177 by 37
The condenser whirh shunts the proimary of the
first low frequency inter-valve transfornmer, shouhl
ron=ist of 15 plates, being T moone direcetion and
i in the other, and howving an overlap of 177 Ly 37
Condensers are not  required  across the seeond
and final L. F. transformers.  The condenser wluch
hridgea the high-tension battery mayv have a value
between 0-05 and 025 mfds., and can ba made of
tin foil with wax paper separation, and might
roughly conaist of 20 plates with an overlap of
LI

“*F.H. " (Long Eaton) iz rconstructing the
American tuner described on poages 281 fo 2R,
June 3rd tosue and asks (1) The capacity of the grid
rondenser. (2) What wavelength 416 turns  of
No. 22 wire on a round former B} in diameter would

give. (3) Whether the sel is suitable for the rece plion
of C.W. (4) Whether any additional apparafus =
required.

i1) A maximum velue of 0-0005 mfd. (2} This
depends upon the dimensions of your serial. but
with double cotton-covered wire the maximuam
wavalength would be about 3,800 metres on a two-
wire aerial of the dimensiona specified by the [ M.(5.
1) Yes, but a little coupling betweon the grid and
jlate inductances i8 assumed owing to the manner
in which they are arranged in the set. (4] No other
upparatus i required to complete the single-valve
freceiver, and it can be thoroughly recommended
for use exactly as shown in the diagram without
the addition of other variable condonsers.
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““M.A."" {Nottingham) aska for windings aof
H.F. aperwodie fransformers, using *' Eureba ™ wire,
and sudable for wavclengihs Sedween 3000 o 110K
melres,

Windd with No. 47 58,0, Eurcka " wire ona 177
ehonite rod former, using G4 turns for primary,
and 600 for secondary, separated from. each other
hy a single layer of empire cloth, and both wound
in the same direction. The leads which terminate
at one end of the former are taken to grid and plate.
JM) to LMY metres is rather & hrn.n.:? hand for one
tranaformer to operate on, and you will get better
resulta if you provide a tapping at 200 turns on
each winding for use on wavelengths of leas than
4} matres,

YE.H.NM.'"" (Colchesater) sends apecimens of
parinkle condenser plates and asba (1) The number
required o build up condensers of 0-0003, 0-0005 and
(M6 mfds. capacity. (2) If he will be infringing
patenta by consiructing and offering for aale, single,
two-slide, and loose coupled tuning coila,

(1) You do not say the spacing vou propose tno
adopt hetween the plates, but if you make it one-
vighth of an inch bhetween consecutive fixed or
sonsecutive moveable ones, you will require 7 fixed
and 6 moveable for 0-0003 mfds., that is, 13 plates:
21 for O-0MHYS mfds., and 61 for 0-0015 mfde. (2) We
regret Lhat we cannot constitute ourselves as advisers
nn questions relating to the use of patents.

"“A.C.D."" (Leeds) posseases fuming coul el
loase eoupler, and asks for o three.valve eirewir
making vwse of this, and giving particelors of the
mther companents required fo huild wp o threeralve
e,

If you have fair experience in the manipulation
of wireless apparatus you might adopt  eireuit
funing Fig, 1, July 1=t ssae. Thes circwnt s des.
eribed  more fully on page 37, April Sth issoe,
whers the values of the various condensers are
shown, If vou are a beginner we would advise
you to follow the articles which are appearing
fortnightly in this journal on Experimental Station
Design. You will easily be able to embody vour
tuner in the making of the sets de<seribesd,

“*H.B."" (Birmingham) states that he io roni-
structing an aerial wning -inductonce R long by
67 in dicmeter, and proposes winding ith No, 24
Aot and usks for the positions for pping
aff o give wweelengths 250, 5000 sieppang up by
ranges of approsonately VI metres oo the lower
vialwes carel SUHY wiefres in the higher ones.

It is impossible to say to what wavelength your
inductance will tune as the range entirely depends
upon the capueity and inductance of the serial to
which it 1 connected.  Using a parallel condenser
of maximum capacity -15, vour inductance
will probably tune to & maximum wavelength of
15000 metres on A two-wire nerial of the maximum
dimensions specified by the MG I connected
tn & single-wire actal the eoil will probably only
tune to 25K metres. We regret we cannot give
tappings for the wavelengths yvou ssk, but woukl
recommend you not to bother about parcticulor
wavelengths, but to tap off at increasing mtervals
along the coil, bearing in mind that the wavelengths
are proportional to the square of inductanee, which
1 approximataly  direetly  proportional to e
mumbor of turns.
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“P.Y." (Manchester) refers fo a diagram of
the Marconi seven-valve H.F. amplifier and asks
(1) How to couple 1t fo a funer, making wuse of nfer-
changeable coils. (2) Nizes of former, and wire for
winding H.F. transformers suttable for reception of
telephony. (3) The values of the condensers that
bridge the primary and secondary windings of the
transformers and (4) The method for connecting

jomeler [o the rectifier valve,

{1} Connect the asrial tuning inductance across
the grid and potentiometer terminals of the first
valve ; ie., the two terminals shown on the extreme
right. Reaction may be arranged in a variety of
ways, but as the amplifier is only operative on a
narrow band of wav&lgngtha. perhaps the beat wa
i# to wind an inductance that can be coupled wit
the aerial coil, and connecting it to the terminals
“O" and " F," leaving terminal * F " connected
across to the next terminal on the right. Alter-
natively a small coil may be wound, say of 20 tums
of No. 34 B.8.C. wire on a 1" former, and connected
in seriea with the werial inductance. This coil
should be placed near the end of the third or fourth
intervalve transformer. (2) The winding of the
transformer is very important, and must be very
carafully carried out. One faulty tranaformer will
filtar out wavelengths on which the others operate
heat. For wavelengths of 250-420 metrea, wind the
tranaformers with 280 turne of No. 38 5.C.C. on a
1" ebonite rod. Primaries and secondariea should
have exactly the same number of turns, and be
soparated from one another by a single layer of
empire cloth. The two windings should be in the
same direction, and the leads which come from one
end of the tranaformer are taken to grid and plate,
{3) The six condensers bridging the transformer
windings should be of the order of 0-(MMG mifd.
The condenser bridging the L.F. transformer to
have a ra ity of 0N} mifd., that across the
potentiometer 0-MK)3, and the one from the tele-
phone transformer secondary to the L.T. minus,
about 005 mfd. (4) Separate grid control for
the rectifier valve can be arranged by connecting
potentiometer acrosa the L.T. battery, and taking
the lead that would normally go to " G, after,
il necessary, passing through the reaction coil to
the sliding compact. '

*T.H." {Hmhnry} asks whether we would
recommend the wuse of circust Fig, 6 in *'{l'annlrucﬁauﬂu;}{
Amateur Valve Stations,” for use with a frame aerial.

This circuit cannot be recommended with a amall
indoor frame merial. The circuit is not provided
with reaction, & property which s practically
sasential for frame aerial reception. You do not
say the maximum dimensions of the frame, but we
would recommend you to adopt four fest to six feet
at the minimum, and use a circwit built up on the
lines of Fig. 7 in the book to which you refer.

V.G (Luton) has a Mark T1T crystal receiver,
2.0HM) ohm I'ah;;h‘lmu receivers, and an aerial 25 fi.
high by T8 fi. long, and wishes to Enow if the outfif
ia suttable for reception ot Luton of telephony from
Marcont House and Writtle.

You should be able to get the telephony from
Marconi House, though perhaps with difficulty.
It is doubtiul if the telephony transmission from
Writtle can be received on a crvetal =t at this
distance. When a system of broadeasting on higher
power than is useml at present o= established vour
set should prove guite usetul.
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YCW.G."" (Hull) draws our atleniion lo the
diagrama given in connecfion with the arficle on
single valee long range receiver which nppeared in
Volurne B, and points owd a discrepancy in the
practical wiring diogram and the cireuil diagram,
(2) If a diagram he submits iz the correct way for
rearranging the reaction coil.

{1} You should wire exactly as in Fig. |, on page
781. The conatruction in this set necessitates fair
akill in pile winding, which il not carefully executad
will nullify any merita there may be in the ial
design of the receiver. You would be well advised
to follow the details given under the heading of
Experimental Station Design, particularly that
n ring in July Bth and subseguent s,
(2) The diagram you give for tapping out the reaction
eoil is quite correct and you should take care that
the single layer winding for short wave, which s
on the outside, continues in the same direction as
the pils winding. The spindle connection is taken
from the finishing end of the cuter single layer. the
short wave tap is taken from the connection between
the outer layer and the pile winding, and the long
wave tap from the beginning end of the pile winding.

"*L.F.5."" (Edgbaston) asubmils a circud
comprising H. F, oonplifier, detcetor, and note magni-
fier, and asks (1) For criticiam. (2] For the com-
pletion of o slbeleton threc-valve dhagram,

(1) The condenser marked *' A" has a capacity
of 0-(M1 across the primary of the H.F. transformer,
and, we presume, is variable. You should en-
deavour to operate thia transformer without
a varishle condensor, and if that does not gve
good results, the maximum eapacity condenser
that may bhe used efficiently 13 (-IMHH mifd. The
retnsinder of your circuit is quite correct and should
give good results. [t is advisahle in auch a circut
to use special valves designed to function efficiently
in the various ecircuits in which they are con-
nected. The H.F. and note magnifier valves
should be of the “ R " type. The detector _valve
should have good rectifying properties, such as
“R4B " or " QX." As you use a potentiometer
to econtrol the grid potential of the rectifier. a
soft valve, or one having a steep curve, would
give good results. {2) We have scrutinised your
diagram, and it is guite correct.

SHARE MARKET REPORT
Prices as we go to press on July 17th, are :—

Marconi Ordinary 2 .. £2 3 6

i Preference .. = 2 1 O

- Inter. Marine.. .« 1 7 6

. Canadian . - 1nn o
Radio Corporation of America :—

Ordinary va = .. 1 1 &

Prefereance .. - ' e 4 0O

The Report of the Ihrectors of the Mareon
International Marine Communication Company.
Ltd., amnd Statement of Accounts for the Year
onded A=t Decomber, 1021, was presented to the
ahareholiers on Tuesday, July 2oth, 1922,

The Dlirectors recomnended  the pavment o
i final dividenid at the rate of 5 percent., wheh,
together with the interim dividlemd deelared at the
bsgripmning oof Dhesemndeer Inst, pmonnds to 10 puor eenl.
for the year,
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