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AERIALS

By Puinie R. Couvrsey, B.5., A M.LE.E.

Vou VIIL No. 12.
INDOOR
N these days of sensitive multivalve

amplifiers the” employment ol aerials so
reduced in size as to be capable of use in an
ordinary room has now become a perfectly
practical pmpmum Even when a good
crystal receiver is employed it is pﬂﬁlhlf to
-get signals from high-power stations over
not inconsiderable distances, using such in-
significant aerials as bedsteads, or a bucket
on a table, as was pointed out some time ago
by Mr. Campbell Swinton, and by Dr. J. A.
Fleming and others.® With a valve receiver,
however. many other possibilities are open to
consideration. Of these, by far the best
known are the various patterns of frame or
loop aerials, The factors gm'ernmg the
design of frame aerials for reception purposes
has rﬂ:emljr been discussed in this magazine,t
and from the curves there given it becomes a
comparatively simple matter to work out an
arrangement that will give good results for
any given set of conditions.

However, as regards the circuit with which
the frame is used, more choice is open, and the
exact circuit employed is almost immaterial,
The experimenter may find a useful field for
investigation in comparing the relative
advantages of the various possibilities. It the
desizn chart above referred to is employed to
obtain the best arrangement of loop, it will
generally be found puﬁalhle to tune up the

*Hea .E-'!-#Fnclu-n.ﬂ pp. 480, ﬁlﬂ 1025 u.nd 1065
(1913},

t Wireless Warld, 8, pp. 152-155, and pp. 184.188
(1920),

aerial to the optimum wavelength for which
it is designed with a variable condenser not
exceeding (-001 mfd. in caq:m:itjr. In general
it is preferable to effect the tening as far as
g.mhlr. with condensers only, rather than to
add in series with the frame an external loading
inductance coil. In other words the in-
ductance of the circuit should all be in the
loop itself, and not be spread over other coils.
For the simplest of all detecting circuits the
terminals of the tuning condenser may
be connected to grid and filament respectively
of a valve detector, a grid condenser and leak
being interposed in the usual manner. Zuch
an arrangement, however, does not permit ot
the reception of continuous wave signals unless
a separate heterodvne is provided in order
to furnish the oscillations of slizhtly different
frequency. which can form beats with the
signal currents  Alternatively, however,
some reaction may be arranged between the
anode and grid circuits of the receiving valve
so that it can set up its own local—or autodyne
—oscillations to produce the desired beats.
One of the most usually employed ways in
which reaction may be obtained is by inseriing

a small coupling coil in the anode circuit of
the valve, and coupling this with the trame
aerial itsell. This scheme was incorporat.d
in the portable receiver described by Mr
R. C. Clinker before the Wireless Society

-of London,t while, more recently, Admiral

sir  Henry has dealt with the

Jackson

3 Wirrleas World, 7, pp. 712-721, March, 1920,
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same subiect from a slightly different
standpoint.®

In any regenerative arrangement it is
essential that a condenser be shunted across
' the telephones connected in the plate circuit
of the valve, as otherwise their large in-
ductance would effectively prevent the pro-
duction of high frequency oscillations. Tt is
often advantageous, also. to shunt this con-
denser across the H.T. battery as well,

Regenerative action, and the production ot
local high frequcnc}r oscillations by its means,
may be obtained in any one of a number of
ways. but space will not permit of a detailed
consideration of them all A very simple
arrangement, hu'.m:'.rl:r., and one that at the
same time mvn]ves a minimum ufadjusrm ent,
is de Forast's © Ultraudion ™ cirzuir, shﬂwn

in Fig. 1. In this case the reaction coupling

:"'?T

G =

HH|

is provided by means of the condenser C,
which really forms part ol both the grid and
the plate circuits, as may be seen tv a careful
inspection of the diagram  The frame aerial
A is tuned by the variable condenser C,
(of say, 0-001 mifd. capacity maximum) to
the wavelength o be received, while C,
represents the usual grid ::undcnser—say of
the order ot 0-0004 mid. The resistance
R must be very high—in fact, with some grid
condensers, if their insulation is not perfect,
it may be dlspmsed with Ennreljr The best
value for R is most convenienti y found in
practice by drawing a line with a soft graphite
pencil between two terminals mounted on a
piece of fibre or similar insulating material,
and connected respectively to the grid and
filament of thE valve, and then thlcl.:nlng up

’ H’tr:h.lr Worid, 8, pp. 324-328, July 24th, 1920,
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the line until the best signals are obtained.
The condenser C; should be variable as in-
dicated, and may conveniently be of about the
same size as C,. A very similar circuir,
possessing almost the same properties, was
described on page 530 of this magazine
(Wireless World, 7, p. 530, December, 1919,

It should not be forgotten that a frame
aerial may also be used for transmission pur-
poses, and for short distance work and for
experimental purposes it presents some
advantages over the ordinary elevated aerial
on account of its directive properties and
consequent less liability to cause interference.
The design data referred to above may also
be used to give a gcnern.'[ outline of the best
size to be employed in' this case to suit any
given set of condition, as’ to wavelen
and other factors. When using an aerial of
this type for sending great care must be
taken to choose a position for it where there
will not be too much induction on to near-by
metal work, wires, paspipes, etc, or the
radiation which at the best is not very strong
will be very considerably reduced.

A diminutive form of an ordinary type of
aerial may also be used entirely indoors.
In the early days of the coherer and similar
receivers, such * model V' aerials, as we may
term them, were often used for demonstration
purposes, and at the present time with valve
recei'uers not inconsiderable signalling ranges

may be obtained by their use A typical
form of one of thﬁE early model aenals is
indicated in Fig. 2, which illustrates a small
demonstration set made up for use with a
simple spark transmitter and a coherer receiver.
In this case the aerial system consists of two
squares ol wire netting, the one placed on the
ground serving as the counterpoise capacity,
while the one raised up on the support serves
as the antenna.  For the purposes of ordinary
receiving from commercial wireless stations
it will be more satisfactory to replacethe lower
counterpoise by a direct earth connection
made to a water main or other convenient

t-A simple grid leak waa described on pages
285 286 of the July 10th, 1820, issuc ot the Wircless
World,
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INDOOR AERIALS,

point—although some signals may be received
without such an earth connection.

Besides an aerial of the type illustrated in
Fig. 2, the model may, if desired, be made to
resemble any of the ordinary well-known
forms of outdoor aerials customarily employed
in ordinary wireless signalling on a com-
mercial scale. A very convenicnt form may be
made up on either the inverted L (or [~ shape)
or the T shape by stretching out a few lengths
of horizontal wire across a room, or along a
passage, and connecting them to the receiving
instruments, an ordinary earth connection
being employed for the other terminal as usaal.

As a word of warning in connection with
the use of such indoor aerials, the location for
them should be carefully chosen if good results
are to be obtained. For instance, one would
not expect to get the most satisfactory resules
it the aerial is set up in a room immediatel
beneath a metal roof, or if it is closely adjacent
to gas or water pipes, or to electric light wires.
Similar remarks apply to the use of loop aerials
tor directional reception, as no reliable
results are possible if the frame is too closely
surrounded by metal work.

As regards connecting up such-a small
aerial, although it is undoubtedly best to tune
up the aerial circuit of a receiver solely by
means of loading inductances, yet n the case
of these very small aerials such a method is
hardly practicable, and as a rule it is most satis-
factory to arrange a variable condenser in
shunt to the loading inductance. Theaerialand
earth connections are joined across the loading
inductance in the usual manner, and they are,
theretore, in parallel with the variable con-
denser, as indicated in Fig. 3. The condenser

Fig. 3.

C, should, however, be small, and the in-
ductance be given as large a value as practicable
having regard to the wavelength to be received.
In Fig. 3 an ordinary form of magnetic
reaction coupling is shown, but this may be
replaced as desired by any other arrangement,
giving the desired degree of reaction
or by the connection shown in Fig. 1, the
points marked X and Y corresponding in the
two diagrams.  In this latter case the reaction
coil Ly should be omitted.
(Te be comtinued.)
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Personalities 1in the Wireless World

RNST FREDRIK WERNER ALEXANDERSON was born at Upsala, Sweden,
on January 28th, 1878. Educated at the High School and University of Lund,
Sweden, and at the Royal Institute of Technology, Stockholm, he completed a post-
gmduate course at Berlin and entered the service of the C. and (). Electric Company
in 1901. A year later he joined the General Electric Company, and still maintains
his connection with that firm as consulting engineer. At the present time Mr.
Alexanderson holds the very responsible position of Chief Engineer to the great
Radio Corporation of America.

The subject of our biography, although one of the younger school of prominent workers
in the field of radiotelegraphy, has already made outstanding contributions to the science of
wireless engineering, and has ensured his place in the history and literature of that science.  This
is no mean achievement, considering the vast number of talented and energetic men, drawn
from all nations, who are devoting their time to the perfecting of our present means of aetheric
communication and to research in those branches of high-frequency work which have been
opened up by past discoveries.

Mr. Alexanderson is, of course, best known to our readers as the inventor of what is
generally called the Alexanderson High Frequency Alternator. The spark discharge method
of generating oscillations for wireless telegraphy, although of proved value, and although it is
still greatly in vogue, has certain disadvantages attaching to it which are not shared by the
generators of undamped oscillations. The use of continuous waves, 'EEPEEIEH? for long dlsunce
work, and, necessarily, for wireless telephony, is rapidly increasing, and engineers are therefore
concerned with an efficient means of generating them. The Poulsen arc, the Marconi
*“ Timed Spark *' system, the Goldschmidt machine and the thermionic valve generator are all
useful solutions of the problem, especlally the latter, which is so widely used for the purpose of
wireless telephony, but each has its own pam::ular virtues and, maybe, its own little dis-
advantages. The Alexanderson alternator is of especial value fnr the purpose of high-power,
high-speed, long-distance radio-telegraphy. Mr. E. ]. Nally, the President of the Radio
Corporation, says,* This machine is the concréte expression of an ideal which electrical engineers
have held for many years, for it represents a perfected generator of high frequency oscillations
constructed along the lines of the ordinary power house dynamo. "The problems solved by
Mr. Alexanderson were thought insurmocntible.”

In a future issue we shall describe the Alexanderson machine in detail. Sufhice it for the
moment to say that a 200 k.w. type was installed at the New Brunswick station, and proved so

efhcient in its perfnrma.m:e that more than one wlrelﬁs expert has travelled fmm Eumpe l:n the
“tates in order to witness it.

It is not, perhaps, so generally known that Mr. Alexanderson originated the use of iron in
the manufacture of high frequency circuits, and that he is the inventor of the * barrage '
receiver, and a special form of antenna which consists of a normal long horizontal aerial to which
are added a series of tuned downleads which act as separate antennz fed in parallel from the
horizontal conductors. It is claimed that this methed greatly reduces the ground resistance of
the whole aerial system.

Mr. Alexanderson is the holder of a number of patents, is a member of the American Institute
of Electrical Engineers and a Fellow of the Institute of Radio Engineers, of which he is also
the Vice-President for the current year.
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THE

TELEPHONY ON
“VICTORIAN”

DELEGATES TO THE IMPERIAL PRESS CONFERENCE MAKE AN UNIQUE VOYAGE.

N order to attend the Imperial Press
Conference at Ortawa, on August Hth,
the United Kingdom delegares sailed trom
England on July '?'l}rh by the s.s. Pretersin,
for Sydney, Nova Scotia.

The purpose of the Conference was to dis-
cuss the re-organisation of the Empire’s press
services and the establishment of a better
means of allocating the world’s news.

One of the chief subjects on the agenda of
the Conference was that of the fuller utilisation
of wireless telegraphy and tciephun].r With
this in view and as a practical demonstration
of what wircless 15 able to do, Marcon's
Wireless T'elezraph Company, Ltd., specially
fitted the C.P.OS. Ficterran with a 3 kw.
wireless telephony apparatus in addition to her
usial wireless telegraph installation,

The world's communications undouhtedly
centre about wireless telegraphy and telephony.
not only for the allocation of news but lor
commerce  and :*'Id-l:-lr}r Alreadv do we

read of wireless gear being :::epteﬂ as a part
ol the equipment of fnresr.r}r rtments,
for it has justified its use in maintining com-
munication during forest fires when other
communicationshave failed,and the time is not
far distant when 1t will make known its urlity
in other spheres. The recent demonstration
by which the wonderful voice of Dame Melba
was heard in almost every European country
is also indicative of its possibilities. A lecture
or a political h delivered in any town
in this country could be heard and copied at
every newspaper office in Turope; trans-
mission of news would exceed its present rate.
and the press become the * living moment ™
in print. Wireless is paramount in im-
portance. and the sooner tall recopnition is
given to its vast possibilities the sooner may we
attain throughout the world that which the
Fictzrean has alreadv achieved in individual
attempt

Purposing to demonstrate to the delepates
on board the possibilities of wireless telegraphy
and telephony, the ss. Frdorian not only
entertained her passengers throughout the
voyage with concerts trom the shore, but also
permitted them speech with friends thl:"l-’ had
left behind and those they were soon to see,

With a view to meeting the special require-
ments of a Press delepation i1t was essential
that they should be kept in touch with martters
ashore. Therefore an ocean newspaper bear-
inz the name ot The North Atlanti: Times
was published on bhoard twice a day, re.
morning and evening, giving news of current
events and also a summary of the day’s
editorials. Material with which to produce
such a paper was pathered from three Horsea
programmes, the usual Poldhu programme and
a special Poldhu message rtransmitted ar
4 a.m.

A further consideration of the delegates’
requirements and possible wishes was shown
by the fact that, so long as the range per-
mitted. Poldhu conducted converation with
the Fictorian, being tor the purpose fitted with
a wireless tclcphuny apparatus rated at 6 kow.

The Marconi Station at Chelmstord, in
addition to a morning press programme. also
conducted a special akeeriwoon programm: ot
both music and press.

In order that the news reccived should
not entirely originate from English sources
or from stations on English soil, and in order
to maintain similar communication on the
Canadian side of the Atlantic, a temporary
wireless telephony station. of the same rating
as Poldhu, was erected at Sigml Hill,
Newloundland, This station—sitvated on an
island where, 2() years betore, Senatore Marconi
received his first signals in his endeavour to
bridge the Atlintic—was engaged in trans-
mitting to the Fictorian at yre-arranged
intervals 3 and on July 25th ar 11 am,
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over a distance ol 630 miles, in the presence
of the Prime Minister of Newfoundland,
conversation was conducted between Lord
Burnham (President of the Empire Press
Union) on the Fiztzrian and Mr. Squires,
the Prime Minister, at Signal Hill Among
those present at the shore station was Sir
Patrick McGrath (senior delegate to the
Conterence), who also held conversation
with Loth Sir Roderick Jones (Managing
Director of Reuter's), and Col. Parkinson
of the Ottawa “fournal ; the latter gentleman
crossed the Atlantic to Liverpool, as delegate
from the Canadian Press, to welcome the
delegates to Canada. Col. Parkinson also
dictated a long message to Sir Patrick for
the press of Canada.

Conversation being temporarily exhausted
and all business transacted between the vessel
and the shore, a gramophone selection of
* Beautiful Ohio"™ was played akoard the

The Music Room of the Victorian Ready for a@ Wireless Concert.

Fictaraan and was heard at Signal Hill with a
clarity which was admired by all.

Further assistance to the publication of
The Narth Athantic Times was afforded by the
station at WNewcastle, Nova Scotia, which
transmitted news of Canadian and general
interest. Messrs. Reuters, Ltd, also co-
operated in compiling three special messages
for transmission wiz the Clifden-Giace Bay
Service.

During the voyage conversation was ex-
rhanged between Lord Burnham on the
Fictorian and Capt. Sir Bertram Hayes of
the R.MLS. Ofympie, over a distance of 570
miles. Gramophone selections were also
given from the Ficteriin with marked success.

Lord Burnham wished the Ofympe: and her
crew every success, and received the following
reply from her commander—

* Your message received by us with
much pleasure and great distinctness.

415
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SBEFTEMBER 4, 1910

Please accept best wishes of the Ofympic,
known throughout Canada as the O/ld
Relrable, for the success of the visit of
the British Press delegates to the
Imperial Press Conference at Ottawa,
and the hope that their deliberations will
have a soothing effect on the peace of
the world."”

For the entertainment of other vessels at
sea, the Fictersan gave concerts by wireles
telephony each evening, the Gramophone
Company having lent for the occasion a
very fine instrument and specially selected
records.

Giood speech was received on the Frctsrian
from Chelmsford, up to a distance of 1,200
miles. From the time the vessel left England
passengers had the good luck to listen to music
so distinct that they could easily have danced
to it.  Although the vessel was disrant 300

THE WIRELESS WORLD

miles (land), plus 1,550 miles (sea), the
Chelmsford concerts were continued and were
so much appreciated that Chelmsford was
repeatedly asked for emcore.

As can easily be imagined, the delegates
were greatly impressed by the success ot the
experiments. T here are still too many people
who regard wireless telephony as being a
wonderful invention still in its experimental
stages, and it is to be hoped that this latest
demonstration on the Fictsrran, which
establishes a record entirely new in that she
15 the first vessel of the world's Mercantile
Marine to carry out such an extensive and
successful programme, will at last bring home
to the general public that wireless 1s no longer
a laboratory * wonder,” but is an established
means of communication in everyday use.
Every effort was made throughout the voyage
to show that wireless is well-nigh as essential

Fiew of the Wireleas Cabin on the Vietorian.
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WIRELESS TELEPHONY

to the newspaper world as the petrol engine
is to aviation.

On July 27th the Fictorian reached Sydney,
N.5,, and there disembarked her passenpgers
after atfording them a voyage such as has
never been known before. The date of the
opening of the Conference was August Hth,
and one of the hrst subjects to receive dis-
cussion was that of wireless communication,

Amongst the delegates representing the
United Kingdom the following are a few ;
trom their names and the influence they
bring to bear in the newspaper world our
readers will be able to realise the serious
attitude with which the Empire Press Union
is treating the subject of wireless and its
advantages as applied to the press. [ord
Burnham is both President of the Empire
Press Union and Chairman of the delegzation ;
Mr. Robert Donald, Chairman of the Uniion ;
Lord Apsley, the Mornmg Post;  Miss
M. F. Billington, the Society ot Women
Journalists ; Sir Robert Bruce, LL.D., the
Glaszow Herald 3 Sir Emsley CaTT, the
Netes of the I-F.rr."ﬂ' Sir Howard d' Egville,
the Empire Parliamentary Association ; Sir
Roderick Jones, Reuter’'s; Mr. Percival
Marshall, the British Association of Trade and
Technical Journals ; Sir Frank Spender,
the Westminster Gazette; Sir Campbell
Stuart, the Time;, the Daily Mail, the Evenng
News and Weebly Desvatch; Mr. H. E.
“T'urner, Secretary of the Empire Press Union.

Marconi's Wireless Telegraph Company,
Ltd., was represented on board by Mr. A. R,
Burrows, who was in charge of the demonstra-
tion throughout the voyage. Mr. Burrows
was also responsible for the editions of The
Nerth Atluntic Time:.

One of the illustrations we give shows the
music room of the Fictarian fitted up ready tor
the * Wireless ” concerts.  T'he other portrays
a part of the wireless apparatus on board, in-
cluding the wireless telephony set.

In conclusion we would point out to our

ON THE <“VICTORIAN"

readers that the undoubted success of these
demonstrations goes to show that no longer
can wireless telegraphy be regarded as the
dernter cri in the matter of communication
at sea In every way as efficient, wireless
telephony has enabled conversation to be
conducted over distances far greater than those
covered by wireless telegraphy when the
latter was as old as the art of wireless telephony
is at present : moreover, those distances are
of an order which qualify wireless telephony
tor immediate adoption in commerce venerally.
Judzing from results, there is now no technical
reason why every ship should not carry a
wireless telephone in addition to her usual
wireless equipment One great advantage
ot the telephnnc 1s that it is a time-saver where
discussion is needed ; the rapid exchange of
questinns and answers necessitated by a business
consultation can, obviously, be handled much
more satisfactorily by an efficient telephanic
system than by telegraph

Though the larger liners are all equipped
with a doctor and staff, a large percentage of
the Mercantile Marine, the food-carrving
“ tramps,” are rarely so luxurious. Relative
to the number of souls on board, the accidents
and sickness occurring on these small vessels
are equal to those on board the liners, and yet
the captain's scanty knowledze of medicine
is all that can minister to his crew. Cases
have been known—and, indeed, are not rare—
in which medical advice trom another vessel
would have saved the life of many an ailing
scaman. Wireless telegraphy has ‘often done
useful work in these cases, but as 15 itllustrated
in business each day, never can the telegraph
prove equal to the telephone where conversu-
tion is imperative to immediate action. A
ship -ﬁ:qmppcd,_ with wireless telephony and
carrving no doctor could, should occasion
demand it, establish talﬂpimmc communication
with anather ship similariy fitted and carrying
a doctor, thereby receiving medical advice
without delay.
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NOTES AND NEWS

Radio Research Board.—The Department of
Beientifie wand Industrnial Ressarch hes now
eatablished four sub committess to assist the Radio
Hessarch Board in the investigation of problems
in connection with the work of the Board. The
constitution of the Bub-Committess 18 a3 under :—

Bub. Emmnuu A c-n the Pmp-nlinn of Wireless
Waven) : er, 8e.D. (Chairman);
Prof. E, H Bu.ﬂun.. DEE F.R.8.; Major J. R.
Erskine Murray. D.Be. : P'mE. H. M. MacDonald,
F.R.8. : and Pral. J. W. Nicholson, D.Be., F.R.5.

Sub.Committes B (on Atmospherics): Colonel
H G. Lyona, D.Be., F.RA. (Chairman); Mr. A: A,
IJuII Bwinton. F.R.B.: Prof. 8. Cha

af,
F.R. Major H. P. T. Lefroy, D.5.0., M.C., R.E. ;
Mr. Q. L Taylor, F.R.8. ; Mr. R. A. Watson-Watt ;
Mr. C.T. R. Wilaon, F.R.8,

Sub-Commities O (on Directional Wirelesa) :
Mr. F. E. Bmith, O.B.E.,, F.R.8. ([Chairman);
Mr. M. P. Hinton: Capt. C. T. Hughea, M.C,,
R.E.; and Capt. J. Robinson, M.B.E,, R.A.F.

Sub.Commiitee D, [on Thermionie Valves): Prof,
O+ W. Richardson, D.Br., F.R.B. (Chairman); Mr,
E. V. .?.}lplbtﬁn M.A., B.Se, ; Capt. B. Brvdon, R.E. ;

; Lﬂmuthm.ﬂi F rof. C, L. Fortescue,
0.B.E ; Mr. B, Hodgaon, Hﬂr Prof. F. Horton,
DLBe. Hnjur A. G, Lee, M.C., R.E. : Mr. H. Morria
Airey, C.B.E.,, M.Be.; Mr. R. L. Bruth Roas ;
and Prof. R. Whiddington, ID.8e.

Additional Statlons tranamitting weather re-

may be added to the list given in the Wirelras
World of July 10th, 1920, as follows :—Bomerset
Island, Bermudas, BZR, 0015 and 1215, wavelength,
1,600 metres. Barrington Paasage, Canada, VAL,
0130 and 1330, wavelength 1,800 metres. St.
John's, Newfoundland, BZM, 0100 and 1300,
wavelength 1,800 metres. Christiania, Jamaica,
BZQ, 0100 and 1300, wavelength 1,200 metres,
the times being G.M.T. throughout.

Einstein’™s Theory of Relativity.—Messrs,
Methuen have recently published a translation by
Robert W. Lawson of Einstein'®s book on
Relativity. In thia book, which is written for
the average reader, Prof. Einstein explains hia
famous thmy which has so excited the scientific
world, It in intandmmmﬂly for those readers
who, though interes in the trend of moderm
theory, area not conversant with the mathematical
analysis used in theoretical physics. The author’s
aim has been to give an exact insight into the
claarest and simplest form.

Canadian D.F. Stations.—On and after August
Ist, 1920, the Canadian Radiotal Direction
Finding Stationa at Chebucto, N.5. ; Bo, N.5. ;

and Cape Raco, Newloundland, use the wave.
length of BOD metres exclusively for transmission
and reception. All use of the wavelength of 600
metres by Canadian Direction Finding Stations ia
discontinued as from August 1st, 1920,

2 QR—Amateurs will perhaps be interested in
& record which has just been made by amateur
station 2 QR (K rt, H.J-_I. a photograph of
which a in the July 10th issue of the Wircless
World. PE:. station has just been adviced by letter
that Station 8 JM, located at Ashland, Ohio, a
distance of from B0 to 625 milea by air line Irnm

. with the Leucome

Keyport. has reported the rec
m};{Ems signals of both voice and music.

moat remarkable cjl:v&rl about this trans-
mission is that it ia being done with a radio-phone
using rectifiod current from 110 volt 80 o supply,
and that the radiation is approximately seven or
eight tenths of an ampere.

Chelmsford Telephony Tests.—On July 30th,
when the Marconi Station at Chelmsford, working on
& wavelength of 3,500 metres was in communication
with ihe BScandinavian countries, the London

denta of the Nationaltidende (Copenhagen ),
Morgenbladet (Christiania ), Aftonbladel (Stockholm ),
and the Morgenposd (Gothenberg), transmitted
news measages to thoas journals, and afterwards
Mr. Lauratz Melchior, “IB calebrated Danish opers
tenor, gave & number of selections, including the
anthems of Denmark, Norway, 8weden, and (reat
Britain. By arrangement with the wvarious tele-
phonic departments, the telephone exchanges of
the big Scandinavian towns were connected up
with the wireless stations. The teat was fairly
sucessaful, but was interfered with by atmospheric
disturbances, Several wireloas telephony messapes,
inrluding one from Queen Alexandra. and one from
Sonatore Marconi, were also transmitted [rom
Chelmsiord.,

North Borneo Wireless Statlon.— At the half-
vearly meeting of the British North Boroeo
(Chartered) Co., held in London recently, it waa
maid that the wireless system was working moat
efficientlv.  Uninterrupted communication was
maintained throughout the year 1819, except for a
day-and-a-half, when the Sandakan station was
closed. The inauguration of & wireless service
betwesn Jossslton and Sarewak had been followed
by the sstablishment of a regular wireleas serviee
between North Borneo and the Philippine Islanda.

Telephonic Photography.—Mr, ward Balin,
& French scientist, has recently invented a system
of telephonic ﬂnm;mph}u and the Government
has taken up matter as & result of experiments
conducted, when Mr. Belin telephoned a reprodoc.
tion of & document, from La ison, near Pars,
to Lyons. Tho Minister of Posta and Telegraphs
has ordered two of this inventor's instruments for
further trial, The instrument iz understood to
consiet of a luminous circular plate, against which
the photo is I]:m}ﬂctad sotting up vibrations of
Various wWave An  advantage of the
apparatus is its prmt.inlhill't}r. As the machine
weigha only about a atone it can be attached to
any telaphona.

Meteorological Office of North London.—The
sunshine records of the Royal Botaniral Society,
Begent's Park, are in future to be acrepted as the
official recorde of the Meteorological O ﬁBE'l:Ei MNarth
London., Hitherto the fipures given have come
from the British Rainfall Office, Camden Square,
but the exposure thers has not heen satisfactory,
owing to the enclored nature of the site

A Leucoscope In Pyromefry.—The Bureau
of Btandards has recently boen making experiment,
, mn inAtrument deviesd many

ago by Helmholtz for light and colour analysis,
and finds that this instrument, originally used in

ion of strong
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the study of wvision, has useful application in
pyrometry. New lawa have beon discoversd
relating to the reading of the instrument to tempoer-
ture and spectral energy distribution in & light
soorce or furnace, The results of this investigation
have been given to tha Optical SBociety of America
for publication in its journal.

International Meteorological Conference.—
A report of the International Meteorological
Conference which met in Paris last October, at the
invitation of the French Government, has just
been published. In view of the far-reaching changes
that have recently taken place in the scops and
methods of meteorological work, due especially to
the new requirements of commercial seronautics,
this meeting was timely, and most of the national
wenather services of the world were represented by
delegates. The general Powers were not invited
to participate, and the U.8.A., which the
most imposing meteorological bureau 1n the world,
waa not represented, owing to Congreas failing to
makea the modest appropriation recommended by
the President to provide for the expenses of two
delegates.

Much important work was accomplished by the

A view of the Marconi Wireleas Telephone Station at Chelmaford.

Conference, looking to s material enlargement in
tha scope of weather reports andtheir dissemination,
especially by wirelesa telegraphy for the benefit
of asronautica.

Secret Wireless at Malta.—A wireless tele-
graph outfit has been discoversd by fishermen at
Melleha Bay, anchored in 20 fathoms of water,
with the masts and working below the surface
to a depth of 8 fathoms. The apparatus, which is
gaid to be complete in every detail and of German

manufacture, was removed by the Dockyard
Authorities for examination,
P.M.G. Certificate.—H.M. Stationery Office has

issued an official pamphlet (ref. (37)-10,820 Wt.
2,138, 451/582) on the impending changes in the
seope and method of conducting examinations for
the P.M.G. Certificate in Wirelesa Telegraphy.

Wirelessly-steered Ship.—Some time ago the
United States Naval Authorities announced that
the old battleship Jowa was to be fitted with
appacstus to permmit of her being steered by wireloss
telegraphy. It is now announced that when hor
boilers have been completed for oil fuel she will be
used as a target by the Atlantic Fleet, and will be
controlled by wireless,
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LINKING THE, £ WIRELESS
TELEPHONE TO THE LAND LINE
TELEPHONE SERVICE

NE ot the promises that wireless
experts have made to the public
is that before long it should be
possible for any lucky person
who may have a telephone to

speak by wireless telephony to a ship or an
aeroplane whilst sitting in his office or home,
and that without any additional apparatus or

effort on his part.
T'he circuits now to be described, and which

are due to Marconi's Wireless Telegraph Co.,
Ltd., have been designed to enable com-
munication by wireless telephone to be
extended to the land telephone network where,
‘under the control of the station operator,
telephonic speech can be maintained hetween
any standard telephone instrument and a
wireless telephone installation.

In designing the circuits the prinripic
adhered to throughout is that the operator’s
primary duty is to listen for signals from
wireless telephone installations, and he is
therefore never disconnected from the wireless
apparatus, even though he may be talking
on the exchange lines.

It is not possible with a station ot this
type to employ duplex wireless telephony ar
present. Therefore it is necessary for the
operator to change over (i.e., to move a two-
way switch) from transmit to receive. It has
been arranged for the operator always to
listen into a conversation and do the necessary
switching over when rejuired.

The telephone signalling system employed
is such as to allow of this apparatus to be
connected to any type of Standird Pest
Office Eachange System, be it a central battery,
magneto ringing or automatic,

The principles on which the circuit has
bewi i:-uilt are as follows Normally, the
operator has his microphone and  head-
receivers connected through the telephone
switching key contacts to the wireless tele-

phone transmitter and the receiving set
respectively By the operation ot the 'h;mgu-
over or send-receive switch he can energise
his wireless transmitter when he wishes to
send a message, or, on switching to receive,
can cause his transmitter to become in-
uperative and his receiver sensitive. By a
selective key he can also send, instead of
wireless telephony. Morse bl'!‘nal'i by pure
CONtINUOUS WAYES or Intfrrupred continuous
Waves,

Under these conditions, r.e., with the line
switching key on the W /T, side, the exchange
line is connected through a 2 mid. condenser
to a standard bell circuit, so that the station
may be called by the exchange. 1f the circuit
is connected to a magneto calling exchange,
a magneto will be included in circuit for
calling purposes.

On the reception of an exchange call the
operator will move the key over to * line "
side, which will short-circuit the bell, con-
denser and generator, and connect up through
a repeater his microphone and 'I::lepl'l-nn-.'s
on to the exchange line, thereby operating
the supervisory signal on a C.B. exchange
and enabling him to converse wnth the
exchange,

Should the exchanze line desire to be
connected through to the wireless station
to speak to a distant wireless station, the
operator moves the kev into the central
position, when the exchange will be con-
nected either to the wireless receiver or trans-
mitter through the operator’s change-over
switch. The operator will listen in and
control the strength of speech according to the
sensitiveness of the receiving apparatus and
the range over which the speech is being
tranimir:e:d. He will change from ** trans-
mit ™ ta ** receive " as direcred, and aenerally,
from a combined wireless and telephonic
point of view, supervise the conversation,
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The operator 15 further provided with

line holding key for lines connected to C.B.
exchanzes,

This will enable him to hold a line while
he returns his key to the W/T. position far
the purpose of calling up a distant station with
Tt will be

which communication 15 desired,

CircuiT DETanLs,

Figures 1 and 2 show a theoretical circuit
arrangement and a wiring diazram respectively,
The circuits are controlled by a number of
standard “ Kellogg " kevs mounted to form
a complete unit, controlling telephone switch-

seen that with this method ot switching and
by making use of the wireless microphone
and relephone for the dual purpose of wireless
and exchange line working, no time is lost,
as would be the case if a separate standard
telephone instrument were installed at the
wireless station,

ing, send-receive switching, lnterrunttd con-
tinuous waves (tonic tratn'!} CONLINUOUS Waves,
and telephony  transmission and  motor
generator reimote control.

Referrring to Fig |, the telephone circuirs
are shown in thick lines. For the sake of
simplicity the various kev contacts have heen
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dissociated. Five keys in all are employed
(wed: Figure 2), viz. :—

No. 1.—The Change-over Key (made
up of two separate keys linked
torether) ;

No. 2 —The Motor-starter Key ;

No. 3—The Transmission Key, for
switching over to either Toniz
Train CW or Telephony ;

No. 4—The Line-hoiding Key ;

No. 5 —The Line-swiiching Key

In order to indicate clearly the function of
the various contacts shown in the circuit,
switches are numbered as above, individual
roups of springs of the same key being
helled 1a, 1B, lc, etc, while the swiwh
positions are numbered 1, 2 and 2,

CONDITION 1.

Orerator CoNnicTED To WIRELESS SET.
Line SwrrcHine Key v Posimion
No. 1.

(a) Transmission.

Hitherto low voltage microphones have

L.

"ground cable.

THE WIRELESS WORLD

been used in connection with wireless tele-
phony systems. New conditions have arisen,
however, in which the microphone is dis-
sociated from the wircless transmitting set,
being connected thereto by a length of under-
In order to reduce resistance
losses in the cable o a minimum the local
battery system has been abandoned in favour
of a 22-volt central battery arrangement.

(8) The Wireless Tranimatter.

An additional speech-magnifying valve has
been added to the standard wireless telephone
transmitter. This is specially to cater for
weak transmission from exchange lines

Referring to Figure 1, it will be seen that
current 15 fed from an earthed 22-volt
battery wia key contacts Ic and 5p in parallel
to one side of a solid-back microphone. These
two contacts are employed for cutting off
the current from the microphone when not
actually in use, re., when the operator is
]|su:nmg for WIl'E'lll'H signals  "The lc con-
tact 1s on the chang:—nvcr key, and the 5p
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contact is on the line-switch key, to connect
up the microphone (with the change-over
key still in * receive " position), when the
operator is talking to exchange lines. It is
evident that the combination of these two
contacts acts as a guard circuit, making it

impossible for the operator to connect the
buzmr. used for wireless signalling, to the
exchange line.

Key No. 3 is used for the purpose of chang-
ing the type of wireless transmission from
telephony to either pure continuous waves
or tonic train. In pesition | the 22-volt
battery through key contact Ic is connected
to the microphone, positions 2 and 3 rontrol-
ling C.W. and Tonic Train transmission.

The circuit is extended through the micro-
phone on to the moving springs 54 of the line
switching key. In pmltmn | of this switch
{th: WI.I'T position}, it will be seen that this
microphone is extended through a length of
cable to the 60 ohms primary of a trans-
former, by which speech is impressed on the
grid of the control u.l'.re of the wireless trans-
mitter.

In position 2 of thls swm:h the microphone
15 disconnected, and in position 3 (the line
side) the mli:rnphonﬂ 5 extended to the ex-
change line apparatus to be described later.
(¢) Rrrel.".-rim.

The operator’s 120 ohms telephones are
permanently connected to the 60 ohms
secondary of the transformer in circuit with
the wireless receiving set. One side of the
telephones 15 earthed and the other side is
extended through change-over switch con-
tacts la to the line switching key contacts
3¢, which are held open in position 1. 'When
the operator is connected to W /T, therefore,
his telephones are not shunted by any part
of the line circuit,

(d) Line Circuat.

The exchange line is completed through
a 60 ohms cuﬁ of a repeater, a 500 ohms
generator, 1,000 ohms bell, and 2 mfd.
condenser, all in series. The generator is
of the type ntted with a cut-out which short-
circuits its armature when at rest, and short-
circuits the bell when the handle is rotated.

The 2 mfd. condenser is inserted for C.B.
working, and is arranged to be short—circuited
by the contacts of a line-holding key da.

A tapping is taken between the terminals
of the repeater and the generator, which is
connected to springs 58 which are arranged
in position | to short-circuit the repeater coil,
that is, when the operator is connected to
W/T. An incoming ring will operate the
bell, while the operator can call the exchange
E:thcr,ln the case of a C.B. exchange, by moy-
ing the line 5w:t-:hmg ke].r to line side, or in
the case of magneto ringing systems by turning
the magneto .

CONDITION 2,

OreraTor ConnecTER TO LINE.  SwiTcH-
ing Ky No. 5 1v Positton No, 3.

All communication between operators and
exchange line is done with the change-over
switch on receive side, Contacts 1a and Ic
will therefore be in position No. 1 1 Contacts
5a, 8 and c will be in position No. 3.

The microphone circuit will be completed
from battery wia contact 5o (1c will be open),
microphone 34, position 3, 60 ohms winding
of repeater to earth,

Thus on speaking into the microphone
the operator will now transmit speech along
exchange lines.

T'he exchange lines circuit will he com-
pleted wa contacts 58 which will, in position 3,
short-circuit condenser, bell and generator,
and will complete the circuit of the middle
winding (60 ohms) of the repeating coil and
s0 back ro line.

Speech trom the exchange lines will be
induced into the third 60 ohms winding of
the repeater, which circuit will be completed
as follows :—Earth G0 ohms winding, 5c
contact, 1 4 contact,operator’s telephones, earth.

The operator’'s telephones will still be
connected to the wireless receiving apparatus,
so that an urgent message can be picked up
at any time and given preference over other
calls. Should jamming or irrelevant signals
cause annoyance when the operator is ralking
to the exchange, this can be eliminated by
detuning or dimming the receiving valves,
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CONDITION 3.

ExcHANGE THROUGH To WIRELESs. Line
Switchine Key 18 Posirion No. 2

It will be seen at once that the operator's
microphone circuit is disconnected by contact
54, and therefore although he can listen in,
he cannot interrupt or break into the con-
versation. Speech transmitted from the

distant wireless station is picked up on the
wireless receiving set, and is adjusted for
correct intensity by the operator, and a shunt
circuit is completed across the operator's

THE WIRELESS WORLD

therefore hear both sides of the conversations,
although there is no parallel circuit across his
telephones when transmission is taking place.

TEeLePHORE T RrRAnsMiIssSiON CIrRCUITS.

It will be observed that the transmission
circuits are as efficient as can readily be
obtained. The triple winding repeater in-
sulates the exchange line from direct connec-
tion with any of the wireless apparatus.

When the exchange line is through to
wireless on transmit side, the secondary of

telephones as follows :—Earth, telephones,
contacts |a, 5e, 60 ohms winding of repeater
and back to earth. Received speech is
therefore induced into the line winding of the
transformer to line wia contact 58. On
hearing the termination of a sentence of
received speech, the operator will change
over, moving contact la from position | to
position 2.

Incoming speech from the exchange line
will be conveyed, via contact 5e, windings of
repeater, contacts 5¢ and la through cable
to 60 ohms primary of transformer to W/T
‘I'ransmitter control valve, back through the
return circuit of the cable pair to earth.

Speech from the exchange will therefore
be radiated, the wireless receiver picking up
the radiated speech. The operator will

the repeater is connected direct to the wireless
transmitter, and when on reception is con-
nected directly across the operator's head

telephones.
AprparaTus EmMPLOYED.

dtandard types of telephone apparatus
are employed throughout, except in the case
of the operator’s head telephones, which are
of the special Brown diaphragm type (not
the reed type).

Each telephone has a resistance of 60 ohms,
the two being connected in series. The
transformer to which they are connected is of
high impedance, having a resistance of 60
ohms and is specially designed for use with
valve receivers.
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Transmission Key Circurrs.

Referring to the connection of key No. 3
(the transmission key) it will be seen that the
positive side of the 22-volt battery is fed via
contact spring lc to the moving springs in
parallel of No. 3.

In position 1 the 22-volt battery is there-
fore connected to the microphone as previously
described.  In position 2 the moving spring
comes into contact with an inner spring which
connects up a circuit to a contact of the
manipulating key and wa its pivot and the
underground cable to the 250 ohms winding
of the key relay, situated on the transmission
panel. On the operator mmring the trans-
mission key into the central position the key
relay will at once be actuated providing that
the scnd -receive switch is in the send position
when contact 1c will be closed. The opera-
tion of the key relay will cause the pgrid
circuit of the transmitting valve to be broken
and also the primary of the high-tension
transformer. No power will therefore be
radiated. On the operator pressing his key,
the circuit of the key relay will be broken.
The armature of the ke]..' rcIa}-' will fall back,
thereby closing its circuits and energising th-:
transmitter : that is to say, continuous wave
transmission will take place. On moving
key No. 3 into the third position the second
moving spring of the key will complete a
circuit from the 22-volt battery wic a specially-
wound high note buzzer, spring 3a of key
No. 5 in position No. |, the underground
cable, and through the 60 ohms winding of
the control valve transformer and back
through the cable pair to earth. The circuits
set up in position No. 2 of the key relay are
still retained for position No. 3, therefore, on
the operator pressing his i:f:_-,r, mrerruptni
continuous waves will be radiated.

Eeray Cowtror Crrcourrs.

Contact 1» of the send-receive key places
the positive pole of the 22-volt battery on to
either leg of a pair of wires extending through
the underground cable to the change-over

relay on the transmission panel. This relay
is a specially constructed piece of electrical
mechanism, which is actuated by an impulse
of current only. On changing over from
transmit to receive, or wice verta, the current
is fed from the 22-volt battery wia key
contact 1B in position | or 2, as the case may
be, underground cable, through a contact on
the relay and e one coil of its differential
winding to earth. The mechanism of the
relay is so adjusted that at the end of its
travel it breaks the contact through which
the current is fed, through the one differential
winding and connects up the contact of the
other coil, so that on moving the switch
again into the other position the field of the
re i;is reversed and the armature moves back

the opposite direction : at the end of this
movement it again breaks its own circuits,
and so on. ‘This principle is employed for
actuating the change over, or send-receive
relay, as shown h}r springs |¢ and their
associated connections. The same system
15 used to operate a motor starter relay, as
shown by springs 24 in Pﬂi-ll'lﬂﬂh 1 and 2 and
their associated connections.

Tue Revays.

Three electro-magnetic relays of special
design are provided, their function being to
enable the operator in a distant control station
to start up at will the high-tension motor
generator set preparatory to actuallv trans-
mitting a message, and, secondly, to #nrrgt-::
the wireless transmitting f.‘lrtult& when his
switch is thrown over to * transmit,” and,
thirdly, to make inoperative the eransmitter
when switching over to “receive™ ; and,
fourthly, for the purpose of sending out Morse
signals,

These relays are interesting, inasmuch as
they waork by |mpul'w only, and du not
rely for their action upon the continuous
action “of a steady current. This means
that the magnitude of the currents used
momentarily can be made much larger than
if they had to be continuously maintained, and
so the relays are more certain in action.
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North Middlesex Wireless Club.
{ A ffiliated with the Wirelese Society of London.)
A well attended mesting of the above Club waa
held on Wedneaday evening last, the 11th inat.,
at 8.30 o'clock, at Shaftesbury Hall, Bowea Park
Btation. Great intercet was shewn by some new
members in the Club’s apparatus : during the even-
ing & wireless message of congratulation waa sent
to the Club from & local station, which afforded the
members the opportunity of * listening in *' to some
really good mignals. Application was made for
membership '::r saveral pressnt during the evening.
Full particalars of the Club can be obtained from
the Hon. SBecretary, Mr. E. M. Savage, ** Nithedale,”
Everaley Park Rond, Winchmore Hill, N.21.

Bri Radio EH‘IEI‘.}H

{ A filicted with the Wireless Society of London,)
The senior ssction of this Club is now baing formed
and all who may be interested are invited to com-
municate with the Hon. Becretary. This Club is
desirous of securing the support of a large number of
new members to enable SE; t membera to
out certain plans, on. Becratary, Mr.
D. F. Underwood, 68, Southdown Avenue, Brighton.

Liverpool Wireless Assoclation.
{ A Jilialed with the Wireleas Sociely of London.)

A meeting of tha above Amsociation was held at
50, Whitec I, on Wednesday, August 1lth,
Mr. N. D. B. Hyde in the chair. Mr. C. Wortley,

of Egremont, has taken over the duties of Treasurer,
Mr. B. Lowery deliversd his second lecture on
* Flementary Wireleas for Beginners” Tt waa
announced that s licence had been obtained for &
portable receiving outfit; wvarious piecea of
apparatusa were on view, including two portable
receiving sets. The present is & very rtune
time for beginners to join the Association, and
;P]:Iirﬁt-imu should be addressed to Mr. 8. Frith,

on, Becretary, §, Cambridge Road, Crosby, who
will also be pleassd to interview enquirers by
appointment.

Radie Soclety of South Alrica.

The Bociety will consst of full members, as=ociate
membars, and hon members. Candidates for
full membership must have attained the age of 21
yoars, and must have been engaged in research or
sxpernmental work in redio science for st least two
years, and must also satisly the Provincial Com-
mittes of the Bociaty that they posseas the necessary
qualifications or training. idates who do not
fulfil the foregoing conditions are eligible for
amsociale membership,

The Bociety will be managed by Provincial
Committesa at Johannesb Town, and
Durban, having juriﬂtﬁctiuuu:i‘ndm control
over all members in their tive areas. A

resident and vice.premdent will be elected by each

vincial Committes, Ths Provincial Committess
will have the power to appoint aub-committees for
the mansgement of club rooms, the issus of
certificates to members applying for licences, the
eatablishment of librariea, and the purchase of
instruments, All matters of policy will ba dealt
with on the wvote of the Provincial Committess,
sach committes to exercise one vote.

The subseription will be £1 ls. per anoum,
excepting in the case of any elected bona-jide
student or apprentice whosa subscription be
10w, 8d. per annum as long as he remaina in that
category. The entrance fes will be [0s. 8d.. buk
foundation membera will not have to pay this fos,
To bacome a foundation member it is necessary
to bo presont at tha first meeting held at any
cenitre and to signify at the meeting the intemtion
of becoming a member of the Bociety.

The Radio Bociety of Bouth Africa deserves every
support and encouragement ﬂmﬂih!n. The Post-
master-Genoral has sigmifisd his approval of the
formation of this body, and all that is now necessary
is for every amateur in the Union to roll up and make
this body as influential and useful as the other radio
societies all over the world. Those interested
communicata with Mr. Q. L. R. Lows, 57, Kitchenar
Avenue, Bezoidenhout Valley, Johannesburg.

Rugby and District Wireless Club.

A woll attended meeting was held in Rugby on
Wedneaday evening, August 1lth, to consider
the deairability of forming & Wirelaaa Club.

Tha acting Hon. (Mr. A. T. Cave)
stated that he had received s number of replies
to hia leitera inviting gentlemen to join, and it
was unanimously resclved to form a Bociety to be
called ** The Rugby and District Wireless Club."

It was decided to ask several local gentlemen to
support the movement by becoming Vies-Preaidenta.
Mr. A. T. Cave waa appointed Hon. Secretary and
Treasurer.

An executive committee of mx gentlomen was
alected to propars a programme for the winter
sopsion. The meeting was ultimately adjourned

until A& t 256th. Inte members kindl
write to Mr. Arthur T. Cave, 3, Charlotte Street.
Rugby.

Stockport Wireless Soclety.

A mooting of this Bociety was held in the ne
elub room at 8t. Thomas" Schools, on August Gth,
but owing to a great number of members being on
holidays it waa of an informal nature; the
0 unity such absence of members afforded was
taken by the Chairman, Mr. Woeodhall, to exhibit
his bla valve set, and after constructional
details being discussed, the aerial was connected
and moat splendid results obtained. held, Mr

Au A —A inl meating was .
w@tﬁ being in lIgffl:l'l.ﬂ.ir. l'rﬁa addressed the
members before opening the meeting by saking
thom to join him in welcoming the secretary’s
return to take up his official duties, and loud
applause was given. Mr. Faure thanked all members
for their hearty appreciation of his return, ex-

ing his delight at the progrees made by the
ioty since its formation. The mﬂﬂm‘ﬁac?:mad.
and items on the paper were discussod, ollow-

ing reaolutions being passad —

. (1) Mr. Hallaworth's rssignation as treasurer
sccepted, and Mr. Faure appointed secretary
and treasurer.

{2) That two guineas be sent to the Wireless
Bociety of London for affiliation and a secretary
elocted to represent as the member and
delegate for Stockport Wireleas Society.
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The Becretary gave an interesting lecture on
C.W. Reception. A number of members brought
home-made spparatus for exhibition, and keen
interest was shewn in Mr. Woodhall's three-valve
amplifier, from which good results were obtained
on out-door and frame asrials.

Intending members are invited to apply to the
Hon. Beeretary and Treasurer, Mr. Z. A. Foure,
3, Banks Lane, Btockport, or to attend at the St
Thomas' Bchools, Marriott Street, Stockport,
any Friday evening at 7.45 p.m.

The Wireless Club of
Rotherwood & District.

A meseting was held at
“ Eurcka Lodge,” Rothar-
wood, on l4th August,
for the purpose of forming
a Wirelesa Club for
Rotherwood and disteict.
It was docided to adopt
the title of * The Wireless
Club of Rotherwood and
District.” The following
officers were  elected :
Fresident, Mr. J. Knowles
Hasaall ; Hon. Secretary
and Treasurer, Mr. J. F.
Troevor.

The President reported
that he would be pleased
to place a room of his
house, ** Eurela Lodge,'
Rotherwood, at the dis-
posal of the Club, and to
grant to the Club the use
of his aerial.

It was decided that
application be made for
affiliation with the Wire-
leas Bociety of London.

It was resolved that
membership of the Club
should be open to all resi-
dents in Rotherwood and
district who had attained
the age of 18 years.

The annual subscription was fixed at 108, 6d.,
payable in advance, the entrance fee to be ls.

It waa resolved that meetings should be held
monthly as from May to Beptember, and fort-
nightly from October to April.

It is hoped to provide an interesting syllabus
of lectures, demonstrations and discussions during
the winter seasion,

The Hon. Sec and Treasurer, Mr, J, F.
Trevor, 20, Bouth Street, Ashby.de-la-Zouch, will
be pleased to receive the names of intending
members, and supply any further information.

Amateur Clubs.—It may interest our readers
to know that there are in the United Kingdom
forty-one Clubs, formed for the purpose of studying
and practising Wireless Telegraphy and Telephony.
Of these Clubs, twenty are affiliated with the
Wireless Socisty of Lon As far as we are able
to gather from our records, the total number of
Amateur Club members in the United Kingdom is

Mr. A. Cooper with his ' ' :
onit X" valos, dowyredot

approximately, 1,500; but since the honorary
seeretaries of many Clubs have not apprised us of
further membership, our figures must necessarily
be short of the actual total,

We take this opportunity of pointing out that a
number of Clubs have become lax in the matter of
sending in reports of their mestings, and, in so
doing, are helping to defeat the amateur cause.
There are, as shown above, fortv-one Clubs for
whom we could publish reports each month, vet
a8 enthusiastic as the members of those Clubs
profess to be, never have
we been called upon to
publish s number of
reports 80 high as forty-
o,

The publicity of thess
eolumns i open to  all
Clubs, formed and form-
ing, and, speaking from the
book of experience, no-
thing suceesds without
publicity ; no Club can
grow  without support.
Lot each Club send in its
report 3 let  each - Club
makes known ifts move-
ments to other Clubs ; let
all Clubs make their
existence known, and so
midvanes  the amateur
cause, There are still
wanted to form Wireless
Clubs at Bournemouth,
Bpalding, Doncaster,
Exeter, CGrimsby,
Aberdeen and  Glasgow,
Those interested should
communicate with Mr,
T. H. Dyke, Hill Garage,
Bournemouth ; Mr, W, G.
A. Daniels, Pinchbeck
Road, G.N.R. Crossing,
apalding; Mr. A, H.

asley, Glenholme,
Ravensworth Road, Don-
caster ; Mr. H. E. Aleock,
1, Prospect Villas, Heavitree, Exeter; Mr. C.
Hewine, 42, 8. Augustine Avenue, Grimshy ;
Mr. W. W. Inder, Crown Mansions, 41, Union
Street, Aberdeen: Mr. W. Mitchell, 237, North
Street, Charing Cross, Glasgow,

A very neat sel.

| NOTE.

| Will Club members kindly note that at

present we cannot make exceptions to our

rule and reply to guestions by post, even |

if the gueries are accompanied by a stamped
envelope and an appeal for urgency.

[ “* There are others." [
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HOW

A HIGH-TENSION

TO MAKE

BATTERY

By F. Ricuarpson (Studen: LE.E.)

ITH the adventof the ther-

mionic valves one of the
disadvantages with respect
to amateurs is the need of
a high tension supply. The
great majority of wireless amateurs are un-
fortunately not in of a lighting
supply and therefore are forced to resort to
other means of obtaining the necessary
r. :
There are, of course, many ways in which
one can obtain voltages, say up to 100 volts,
but almost all of these are out of the amateur's
reach. Accumulators are too nsive and
bulky, even if it is fairly convenient for the
amateur to charge them. Primary batteries
are quite efficient, bu he majority are also
'I:lulk and, fur hermore, often run down as
qull:El'_lf without use as when in use.
Bearing this important fact in mind there

428

are many who may perhaps w:lcome the
description of a high voltage battery which
besides being capable of giving a constant
current of about twenty times the amount
needed, will last two or three years without
any attention, and is very compact and easily
htted up

In Fig. 1 (G) is a glass test tube 4" x }°
di:meter ; these can be obtained very cheaply
from a wholesale chemist in large quantities,
(A) is a carbon rod (also cheap) such as is
used in street lamps, etc., cut in lengths each
41" (diameter about §°). (Z) is a length of
Aat zinc §" wide by about }" thick, and 4"
long. There is no reason why the length
should not be made from n-rduury Leclanche
No. 2 circular zincs cut in halves.

A 3" piece of 16 5.W.G. bare r wire
is soldered to the tops of the zincs and the
joints then enamelled or treated with shellac.
To make the connections on the carbon rod
a mould is made by boring a }* digmeter hole
}" deep in teak or other hard wood, and
melting plumber’s metal into the same. The
rod is dipped into the molten metal which
is then allowed to set. See (L) in Fig 1.
The 3" copper wire is then soldered on the
top of the lead cap.

The next thing is to fit the cell up. To
do this fill the test tube with fine sand to about
}" from the top, first placing in it the zinc,
which should rest on the bottom of the tube,
and also placing the carbon opposite but keep-
ing it about }* clear from the bottom and as
far as possible from the zinc: then pour
melted pitch or marine glue round the carbon
and zinc and allow it toset. Fig. 1 (E). A
small piece of glass tube about }* internal
diameter Fig. 1 ('T') should be inserted with
the pitch, or else two holes should be made
on opposite sides with a French nail of about
the same diameter (}"). These holes are
to allow for the removal of the fine sand, and
for filling in the electrolyte.



HOW TO MAKE A HIGH-TENSION BATTERY

FIRST LAYER OF WAX 7
Fig. 2.

The sand is then emptied out, and the cells
are mounted in a cigar box filled with paraffin
wax, and fixed by first covering the bottom
of the box with wax, and then s@anding the
cells upright in two rows of five each, and
filling the box slowly with parafin wax

A DUTCH

which must not be too hot When mounted
and set, the cells are filled by means of a fine-
mouthed funnel placed in the small tube or
holes, with a weak solution of sal ammoniac
and water to within }" of the top of cell,
and the cells joined up in series by twisting
the wires as in Fig. 2* In order to assist
the zincs to be well amalgamated a small drop
of mercury may be dropped in the cell,

Ten cells in each box will give twelve
volts, and as many valves need only from
twenty to thirty volts, two or three boxes or
twenty to thirty cells will be ample for all
needs with such valves. I have used 200 of
these cells giving 240 volts and wking 250
milliamps for hours at a stretch, the e.m.f.
keeping constant. Fig. 2 represents a com-
plete battery.

*Quickly -made soldered joints would be better—Ed.

AMATEUR

PORTABLE STATION

5 our readers may know, there is a
very active and enthusiastic body
of amateur wireless workers in
Holland, as there should be, of
course, in the country which is

the fatherland of that prominent radio
engineer, Dr. | de Groot, who is well-known
for his work in connection with the problems
of the transmission of electromagnetic waves
round the earth, and of the elimination of
** atmospherics,”’

Now the members of the * Nederlandsch
Vereeniging voor Radiotelegraphie,” who
live at Noordwijk, near Leyden, have there
formed a local wireless club, the * Noord-
wijksche Radio Club.” With the object ot
introducing this club to British amateurs, the
President has been good enough to send us
some interesting details concerning it, to-
gether with a description of the apparatus it
possesses. He adds that when the kan on

amateur transmission in this country 1s lifted
the members of his club will be only too
pleased to communicate by wireless with
any Fnglish brother-amateurs. As it looks
as if the ban is not likely to be lifred to such
an extent, we suggest that communication

The sel arranged for long distance rece plion.
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should be established by post; indeed, we
believe that this has already been done in a
number of cases.

The club has five well-equipped receiving
stations composed of home-made apparatus,

The set adapled for “walking” receplion,

including multi-stage H.F. and L.F.
amplifiers, a } K.W. transmitter with a
synchronous rotary gap, having a daylight
range of about 100 miles. Frame and
ground aerials are used in addition to the more
usual types, and the club has succeeded in
intercepting signals from the Dutch station

THE WIRELESS WORLD

at Bandoeng in the Dutch Fast Indies, a very
good pcrfnrmnn::e

Afrer experimenting with many different
receivers the members have constructed a
single-valve tuner for universal radio work.
Designed originally for 400 o 2,000 metres,
this set gives gmﬂ)'rl:-sulrs on both frame and
grnu:nd a.erialﬂ.. and has been adapted for

* walking ™ reception, as the accompanying
illustration shows, and used in this manner
has produced good signals over a range of
200 miles,

Fig. 1

Figure 1 shows the connections. V is a
variometer, which is also used as a reaction
coil. €, is a variable condenser of (-0003
to 0-001 mfds. (max.); C, is a fixed grid
condenser of 0-0005 mfds. S is a single
layer coil of about 240 turns with eight
tappings. The inner coil of V has 40 turns
and the outer coil has 40.

The frame aerial used with this set is 80
centimetres square, and is wound with 12
turns spaced § inch apart. This arrange-
ment gives good results on 600 metres

photograph or diagram.

TO WIRELESS CLUB

Has your club ever done any * stunts ™ like that described in this article.
a * Held day "' lately which gave striking results ?
If your club ia " alive,” let our readers know it. Publicity pays.

SECRETARIES.

Have you had
If 8o, why not send us a description,
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

In desi gmng tuning coils, either for primary
or secondary circuits, one can determine the

INDUCTANCE COILS.

HE following information will
be useful to those who are just
making a start in the practice of
radio reception and who wish to

make up their own apparatus.

TABLE 1.

-

amount of inductance to give a certain wave-
length, and it is then necessary to know what
winding will give that value of inductance.

With pnmar].r or aerial circuits the
capacity of the aerial cannot

“ effective "

easily be determined, but it has been found in
practice that the -:H':ttiw: capacity of a

Inductance of a solenoid wound 20 turns per cm.
Diameters of solenoid 1n cms.

Inductances in microhenries,

Length e

TS,

0on =1 e L BT

23

66
118
174
232
202
351
413
474

537 |

666

786

911
1037
1162
1287
1414
1536
1666
1792
1920
2044

32
93
169
252
340

523
617
711
807
997
1193
1390
1583
1779
1975
2170
2370
25635
2761
2958
3155

41
122
224
338
460
587
TI 7

935
1120
1395
1673
1951
2231
2512
2794
3005
3357
3642
3922
4207
4490

155
283
432
590
T61
| 932
|I 1109
1201
1472
1842

2593
2072
3352
3734
4115

4883
3264
5652
6040

50 |

2216 |

4502 |

Diameter of solenoid.

185

346

531

719

945
1165
1390
1624
1858
2345
2810
3300
3800
4290
4820
5290
5790
6290
6790
7290
7800

70 .

218

389 |
636
881
1201 |
1415

1695
1980

2275 |

2870
3475
4090

4711

5330
5960
6590
7380
7840
B480

9110 |

9519

10.

80
253
480
745

1040
1350
1680
2016
2360
2720
3440
4185
4940
5700
6460
7230
8000
8780
9680
10330
11100
11930

12,

324
623
974
1370
1790
2240
2710
3200
3680
4700
5740
6800
T880
8970
10060
11160

13390
14500
15620
16730

12270 |

14.

399 |

784 |
1221
1725
2270
2850
3454
4080
4725
6074
7450
8880
10310
11780
13250
14730

16230
17730 |

16. 18

= | e
478 559
932 -+ 1095
1480 1745
2095 , 2482
2795 | 3300
3490 4180
4250 . 5110
5025 | 6050
5857 7050
7546 | 9130
9310 | 11290
11140 | 13600
12980 | 15850
14860 | 18190
16750 | 20560
18670 22940
20610 25370
22550 | 27810

19230 | 24500 | 3(]'250
20750 | 26460 K 32730
22260 | 28650 1 35200
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standard Post Office lation aerial is
approximately 0-00025 tw 00003 mfd,
and sufficiently accurate results will be ob-
tained if this value be assumed.

For secondary circuits the maximum
capacity of the secondary condenser is known,
and this value may be used for calculation.

The value of inductance required to tune
to a given wavelength may be obtained from
the formula—

. A
A=1,885+ LG or L=|,E-E5=L

wherein

THE WIRELESS WORLD

L=inductance in mhys. and

C =capacity in mfds.
For calculating the inductance of a solenoid
there are several formulze available, but the
best and easiest is the one given by Dr.
Nagaoka. He gives the formula—

L= d*n®l K cms.
wherein
d =diameter of the coil in cms
/=length yn  CMS.
n=number of turns per cm., and
K==a constant depending upon
ratio &/

the

TABLE 2

CoRRECTION FOR INSULATION.

Values of A depending upon ratio diameter of wire bare to diameter covered 4

D
|
d | : d d
| A 5 A 5 A
| |
$. ‘ +0-5568 0-4 —0-3594 06 | +0046
0-95 +0-5055 0-35 —0-4928 0-55 —0-04]
09 | +04515 0-3 —0-6471 0-25 —0-8204
0-85 10-3943 | 0-75 40-2691 ‘ 0-2 —1-0526
08 | +0-3337 0-7 4+0-2001 | 015 —1-3404
05 | —0-1363 065 |  +0-1261 | 01 —1-7457
045 | —0-2416 = _ ._ _
I . '
Values of B depending upon total number of turns T.
T B T B T B
| +0 15 +0-2857 80 10-3257
2 4101137 20 +0-2974 100 +0-3280
3 +0-1663 30 +0-3083 200 1 0-3328
4 £0-1973 40 +0-3148 | 300 +0-3343
6 10-2329 50 +0-3186 400 4+0-3351
8 +0-2532 60 1+0-3216 1000 4+0-3365
10 10-2664 — _ — —

432



CONSTRUCTION OF AMATEUR WIRELESS APPARATUS

The inductance wvalues are given in
centimetres and should be divided by 1,000
to give microhenries. Tables have been
compiled giving the values of X for all values

a:f;fbetw:m 001 and 10. The most

useful sections of these wbles have been
published in text-books (see * Calculation
and Measurement of Inductance and
Capacity,” by W. H. Notrage).

For the assistance of amateurs in the
calculation of inductance the following tables
have been prepared, using the above formula,

Table 1 gives the inductance of various
lengths of winding on formers 4 to 18 cms.
diameter and wound 20 turns per centimetre
of length

For windings other than 20 turns per cm.
calculate as for a 20 turn per cm. winding and

X
Soro— X be-

ing the actual number of turns per cm. of
the winding For example, a coill wound
10 turns per cm multiply by 0-25, and if
25 turns per cm. multiply by 1-56

If a coil is outside the dimension limits
take the value for a coil half the diameter
and half the length and multiply the result
by 22=8, or take one-third of the dimensions
and muleiply by 3*=27.

The inductances given by the above
formula are what are known as current
sheet values, i.e., they are only correct for
a coil wound with-a Hat strip, the turns of
which touch without making electrical con-
tact. the insulation being assumed infinitely
thin.

For a coil wound with round wire a cor-
rection is necessary for accurate results.
Where the insulation is thin compared with
the conductor and the coil has a large number
of turns the correction is small, but for other
cases it may be appreciable.

To make this correction subtract from the
result 2= o n /(A + B), wherein &, n and /
have the same meaning as in the above formula
and A and B are constants ; A4 depending
upon the ratio of the diameter of the wire

multiply the result by the factor

bare to the diameter covered, and B depending
upon the total number of turns. Complete
tables giving values of 4 and B have been
given in the Bulletin of the Bureau of
Standards, U.5.A., by Messrs. Rosa and
Grover. Some values are given in Table 2.

Table 3 gives the ratio ‘ ; diameter bare to

diameter covered for various gauges of
wire.

Table 4 gives the number of turns per
cm. for wires of different diameter.

TABLE 3.
htiug—&iammr bare to diameter covered.
| Single Double
SW.G..  Silk Silk D.C.C.
Gauge. = d d d
b | D | D
20 | 0947 | 0905 | 0-78]
22 0-94 | 0911 | 0-737
24 0934 | 0-879 | 0-687
26 0-915 0-855 0-643
28 0-899 0-83 0-597
30 0-888 0-804 0-553
32 0-88 0-81 0-545
34 0-86 0-783 0-535
36 0-838 | 0773 0-487
TABLE 4.
Turns per cm. —covered wire.
|
| single Dauble
SW.G. Silk. oilk. D.C.C.
20 10-4 9.9 8:6
22 13-2 12-8 10-7
24 16-7 157 12-3
26 20 . 18-7 14-1
28 239 - 221 15-9
30 28-2 25-5 17-6
32 32 206 | 199
34 36-8 336 @ 229
36 43-3 40 . 252
.=
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BOOK REVIEWS

THE HOW AND WHY OF RADIO
APPARATUS. By H. W. Secor.

New York : The Experimenter Publishing
Co., Inc., lst Edition, pp. 160, 159

[ustrations.

HE author of this book has

endeavoured to describe in as

simple a manner as possible the

functions and wuses of various

wireless apparatus from which
the average radio student can derive the
most practical and theoretical value. It is
pointed out that though many students are
able to connect up apparatus capable of
reception, there are a few only who are
able to pive sufficient explanation of the
principles upon which such instruments are
made to work. On the other hand, with these
principles once understoad, there is nothing to
prevent the ambitious and intelligent student
from either designing or constructing his own
apparatus in a manner capable of giving
good results,

. The opening chapter of the book deals with
the induction coil, showing its construction
in diagram ; the description is simple,
succinct, and written in an interesting style.
The student is led from the induction coil to
transformers, condensers, spark-gaps, detectors,
and so on through the complete list of apparatus
most commonly used in radio work

Chapter X, devoted exclusively to amplifica-
tion, deals w:t]‘l the subject trom the * Multi-
Audi-Phone " to the presentday valve.
The chapter should be of unusual interest to
students in that the development of wireless,
present and future, would seem to centreabout
the vacuum tube as applied to both trans-
mission and reception, therefore too complete
an understanding of the subject is neither
possible, nor compatible with ambition,
Realising the rapid strides made by wireless
telegraphy and telephony in recent years, it
is understood that no longer can we afford
to ignore the mathematics involved ; there-
fore, to aid in the mastering of this e morr of
amateurs, the author has, in the three last

chapters of his work, endeavoured to acquaint
the amateur with the calculation and measure-
ment of inductance. The formulz involved
are both simple and easy to follow, so much
so that no student need fear for his compre-
hension of the subject.

WIRELESS TELEGRAPHY
TELEPHONY.
By Avrrep P. Morcaw,

New York: The Norman W. Henley
Publishing Company, 2 West 45th
Street, New York City. Pp. 154,
illus. 156. Third edition.

‘T'he author of this book has endeavoured
to place upon the market a comprehensive
explanation, in simple language, of the theory
and practice of Wireless Telegraphy and
Telephony.

The opening chapters of the book introduce
the principles of wireless transmission, what
is meant by aether,and how it serves as a
medium of communication,

Chaprer V1. gives an interesting description
of the uses to which wireless is applicd, in
peace and war, on land and sea, and in the
air. This chapter also points out how several
enterprising newspapers recognising the value
of wireless telegraphy in collecting and dis-
tributing news, have installed outfits for the
assistance of their reporting bureaux. The
little book is full of illustrations; making its
reading doubly interesting. Full-page photo-
graphs of commercial and amateur wireless
stations give the reader new ideas, new con-
ceptions of the general outlay in the designing
of wireless installations.  Photographs of
motor-car, airship, pack and field sets;together
with full descriptions and methods adopted,
may be studied with marked benefit to one’s
knowledge of wireless and general education.

One of the many favourable points in this
book is the absence of any complicated
engineering or constructional details other
than those necessary to elucidate the text, and
even those existing may be easily followed by
the average reader, even without a knowledge
of wireles:.

AND
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QUESTIONS AND ANSWERS

NOTE.—This seclion of the mapazine ia placed of the disposal of all readers who wish (o receive advice and
informalion on mallers rﬂaiaiﬂg fo both the technical and non-lechnical sides of wireless work. Readers

should comply with the

ing rules,—({1) Queshions should

be numbered and wrillen on one side of the

paper ondy, and should not exceed four in number. (2) Quertes should be clear and concise. (3) Before sending

in their

questions readers are advised to search recent numbers to see whether the some gueries have nol been

dealt with before.  (4) The Editor cannot undertake to reply to queries by post. (5) AHqum muat

be accompanied by the full name and address of the sender, which i for reference, not for uerics
. the correapondent, or, if so desired, under a * nom de plume,"

wnll be anmvered under the snificls and foun

oGO

{6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the varlous filrms employing operators.

M.H. (Newcastle—-on-Tyne) asks (1) If the
erystal and wvalve sed described i the Apml 17th
ssue would work with a frame aerial. (2) If a copper
galena rombinalion would give good results with this
ach,  (3) About whal range in miles would ¥ have.
(4) Where ke can ged No. 50 wire, and the price.

(1) This set ia not sensitive enough for good
reaults with a frame aerial.

(2) Yea, any crystal combination could be used.

{3) This depends on aerial used, power of sending
station, skill of user, local conditions and many other
uncertain factors, and we therefore can give no
Answer.

(4) Consult advertisers in this magazine.

AW (Nuneaton) sends a sample of carborundum,
and asks if it iz of suilahle natures for use as a erystal
dete ebar,

The erystalline structure and general character
of sample sent do not point to its being suitable for
a detector. We have tried it in a receiver and
obtained unsatisiactory resulta.

AJ. 8, (Morthampton).—(1) Poldhu now sends
at 1 am., 8.30 am., 8.20 p.m. (2) No, there is no
direct connection between the rcoupling of the
transmitter and rensiver, resulta are
always obtained with coupling as weak as is con-
matant with fairly loud signels. The eoffect you
mention, aa far a& it has any real existence, in
probably derived from thia point. (3) BYC most
probably. 1920 Year Book of Wireless Telegraphy
and Telephony.

T.T. (Rochdale) refers o article page 08, issue
of May lat, and asks how i iz possible to wind
3,320 turns with § b of wire, when there are only
233 yardy to a pound,

If you will read the article again you will
soe that it 18 only suggested that you should use
320 turns in all

Article states that sesction 3 should contein
215 turps, not as you appear to have taken it
. 3,215 tums, which figure a wvery little experiance
would fix as quite absurd for the purpose. You
will Eﬂt 370 turns with § 1b. as suggestod.

5.E.P. (Enfield) says that he has pancake coila
capable of tuning bo 33,000 ms,, and a valve board,
He aska for a diagram of a receiver capable of receivinlg
C.W., apark, or phone fo 20,000 ms. or more.

You are ambitions in your range. Il you
get above 15,000 mas., which is unlikely, yvou will
not find much C.W. ,spark, or phone to listen to.
However, you will find a diagram on page 675,
February imue. A H.T. battery should be intro-
duced if your valve needs it. From your description
and dimensions of your pancalkes, we are fairly
sure that they are not true minele layer pancekes

st all, but short multilayer coila; if this is so
they will be quite uselesa for the purposs. We do
not think you could tune to 33,000 ma. with trua
pancakes 4 in dinmeter with a 2 hole in the middle,

J.E.H. (London), referring to Fig. 2 of the
Proceedings of the Wireleas Sociely of London,
published in the * Wireleas World,"” May 20th,
asks (1) What are the working values of Ba, By,
C, Ll, L2  (2) Are C, L1, and L2 vanable
(3) What class of valve can be used. 4.2, N, Q,
V4, R, K (Mullard or audion). (4) Will a P.O.
polarised relay wound with 20,000 furns 445,
enamelled approrimate resistance 1,600 be suitable,

(1) A very wide range of values may be used,
but these will be found satisfactory :—

Ba = 60 volta; Bg = 8volta; C = 00005 mfd;
Ll - 85 mhys; L2 = 500 mhyn,

Additional condensers, say of capacities of
0-001 mfd. could be placed across Ts and the winding
of the P.00. Relay.

{2) All fixed,

(3) An R “itv?l m&ﬁlﬁ for most plurpmmund

(4) An A or ost (ffice polarised relay wo
with 44 8.W.G. 18 suitable.

E.H. (London).—(1) Commercial soa-going
operators must hold the P.M.G.'s certificate ;
R.AF. training would prove most valuable in

uring the commercial qualification. (2) It
in impossible to say. (3) The Marconi's Co. age
limit is 25,

A H.R. (W. Ayton).—For information concern-
ing FL and POZ weather reporta, please see |
B47 and BG63 of the 1020 l'wl:rﬂmk of Wireless
Telegra and Telephony. To answer your
quut.ia:hymurn fully in these columns would be
too big & demand upon our space.

A de D. ( Flouppe).—Thanks for post card.
The information ia much appreciated.

THYRZA (Worcester Park).—Subject to the
licences of the station this may be done. In any
casa permission must be obtained from the P.M.G.

J.B.B. (Purley).—Owing to the large number
of technical questions with which we have to deal
We Are SOrTY We Ccannot the time to look up
call letters for you., Most of the information you
require in this respect is to be found in the Year
Book of Wireleas Telegraphy and Telephony or
in the Berne Liat,

AH.O. (Warrington) asks (1) Where he could
ohtain working drawings for a wireless telephony
receiver station for distances up to 800 miles. (2)
Would the use of aluminium terminals be any serious
disadvaniage if wsed throughout ithe construction of
the sel,
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{IIWamgutmh:.n-nfnuwmh.ng' drawi
Any receiving set constructed as described in
Wireleas World would probably enable &
talephonse station to be received within the i

range. No special arran ta are required for
telephony reception. (2) We see no objection
excopt difficulty of working the material

5.B. (Belvedere) asks whether the same resulis
would be obigined (o) by wmng o conlinuously
W ATI and a seriea condenser mads up
n progreamioe stzps and (b) uring o condinuously
graduated e-nndn-zr nmll[ mﬁy&-TﬁF tapped off in
F:l'ﬂwﬂﬂﬁ? e,

B8

D.H.B. (Ipswich) asks what s the wa
reached by a coil comprizing 250 turns of No. 23
8.W.G. on a former 3} diameler.

We cannot say without-lkmowing the cirenit to
which the coil is connected. If it is used as A.T.I.
with standard P.M.G. serial.. the wavelength will
be about 1,400 ma.

J.D. (New Cross) gives parficulars of a receiring
set which ke wishes to modify in accordance with the
descriplion of a sef given in theissus of September, 1918,
page 354, Fig. 3, and asks (1) W his original
inductance (305 furns, 22 BW.G. on 7 former)
can be wsed ar aerial induciance. (2) Whelher
Nos, 22, 24, or 30 B.W.G. are suilable #izes of wire
Jor coupling eoil and jipger secondary. (3) What
would be suitalle diameters of formera and gouge, No.
of turns of wire, for coupling cotl and Tigger secondary
fo give o range of wavelengths of 800 o 3,600 ma,
with eristing double alide industance. (4), What
number of plates would lLe required for secondaory
tuning condenser of 0-0003 mfd. capacily if made
3 x 3" with glasy dielectric 1/32° thick.

(1) Yea. (2) Primary No. 24 B.W.G., secondary
No. 30; (3) Primary former 5} diameter, length
of winding 5" : secon former 4" dimmetar,
length of winding 74”. (4) One pair of plates
will give you approximately tho correct capacity.
It is advisable, however, to employ a variable
condonser for tuning the secondary cireuit, the
secondary inductance bei kept constant, other-
wise tappings of & slider on the secondary induct-
ance will be reguired.

W.5. (Levenshulme) asks |:I} If a tunming
inductance 33 = 11" wound with 800 fi. (720
furna) apprommale, of No. 2 B.W.G. enamelled wire
with ten coarse and len fine loppings i2 suilable
Jor a single circuit crystal receiver. (2) Whai
advaniages, if any, are to be derived from a fuwo.
circuid erysiol recefver os apainsl a single circuil
receiver, with an serial within the P.M.O. limifs.
(1) What ia a suilable capacily for a blocking
rondenser for use in conjunction wnth A.T.1. in (1)
and 2,000 ohm "phones. (1) Whal are suilable di.
mensions for a felephone tranaformer.

(1) Quite suitable. (2) A two-oircuit receiver
ia more efficiont in every way. It allows greater
control of soupling, more selective tuning and yreater
power of cutting out X's. (3) Try about 0-D01
mfds. The exact value will %m:l on telephones.
i4) Sea March, 1919, issne of Wereless World.

P.P. (Bootham) asks (1) If a telephone receiver
of 3,000 ohms will be efficient when wused with a
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telephone transformer as described in the ** Wireloss
World." (2) I! the above iransformer will nol do,
what ars the dimensions of one that will, {S}I_f
G telaphonie trandformer & the only cheap safely
devica againat when working with valves.
(4) I it would be possible to wse 3,000 ohm telephones
and no tedephons transformer in the " Crysfal Re-
ceiver and Falve Amplifier ™ as desoribed in the
Aprid 17Tth sarue,

(1) and (2) No telephone transformer would be
efficient with high resirtance tel e
without trangformer. (3) Put telophones on sarth
midea of high-temmon battery. (4) Put ull;pbman
in place of telephone transformer and shift H.T.
battery to plate side of tuned cirouit. The set
will probably not be quite so efficient when arranged
in this way.

MICROHENRY (Barnet) asks, referring lo the
article in May 29th number on FL weather reports
(1} Fn the 0945 weather report programme. do they
transmié BBE and then the reading, say [7)6 3/10.
Similarly with the other lefters. If mol, how.
{2) How do they differentiale between MM and mm,
and how do send 3. (3) For position of
Hea  View wireless stafion. (4) Whether Malin
Head is on Cwlver CHT, near Sandown,

(1) and (2) The lotters referred to are not actually
sent, For inatance, instead of BEBE (which ia
the model group for barometric pressure) three
figurea are subatituted : these being the actual

ressure in mmas. and tenths of & mm. As the
Erut fgure ia alwave 7 it is omitted, and a pressure
of, say, 766.3 mms would be sent as 5063, This
would be followed by two figures piving the direction
of wind according to scale shown in article, (3)
B2 22° N, 7° 197 25" W, (4) No. Malin Head is
on the N. coast of Treland.

F.E.B. (Blackburn) describies a receiring sl
and osks for eriticiem. HMe stales that hia aerial
ta suspended 4 feed above chimney slacks, and de-
acribes a type of l':;i:hr rondenser jur‘:eﬁu; ﬂfﬂ'ﬂ'

urposes, He fu r poses Lo make a ltelephone
.!Fru.mfarmr in imrdunﬂ.ﬂmth the descrplion in the
March vssue. and asks (1) What would be the remia-
tances of cosls wound with 26 and 42 B.W.G. wire
inatead of 30 and 44 8 W.G,, and if i ﬂ'?'lfm‘l' zim ply
on the resistance of the wire itself. (2) If there ia
st flicient wire on a ' spark induction coil to be able
to conver? id into a telephone tranaformer. (3) What
ia the resislance of an old style Bell type receiver, and
would this be suitable with a telephone transformer.
{4) If there ia any means of testing his apparaius
before the aerial and telephones are fired,

Your apparatus is all right except that the aerial
is not suspended high enough above the chimney
stacks, Further, the tubular condenser is mnot
sujtable for merial tuning purposes ; jta capacity
is probably considerably t-uE low. W:th regard to
vour further questions. (1) The resistances would
rome out at 2,000 and 10 ohms approximately.
The action of the transformer i mainly on
the ratio of the number of turns in the primary amd
secondary circuita : this would be guite upset by
the alteration in the sizes of wire. (2) The ratio
of tarns and the resistance of the low resistance
winding are quite unsuitable for & telophone
transformer. E‘!]n The resistance varies consider.
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over wide limits. The receiver could be used
s suitably wound transformer. (4) You could
toat your & us with & galvenometer,

w-!ule- {Bﬂﬂ]l} ﬂ-'h {]} Fﬂf‘ Fﬂ:ﬁ"fﬂiﬂf‘ ﬂ"r
lmlﬂdrmﬂumuqﬂmump!ﬂ of resistance wrire,
{2) What i» mize of sample of copper
wire enclosed and whether it s nuilable for secondary

ot

of looss coupler, the primary being wound with
No. 28 BWQ. (3) What is the value in microfarads
of the followning mnimurl—[u] Foreign e air-

wvane condenser, 22 moving plates, 23 fired, colsbrated
n degrees 0°—180". and marked T00 o 2,300 cm.
(%) Tubwlar condenser 4f" long with inner brass
3" diameter surrounded by thin sheel ebonile
dielectric, slated to be aboul 1 em. thick, and having
otder brass tube filling closely over eboniie sheath,

(1) A, 47 BWQ, 180 ohma per yard ; B, 36 8W(G,
30 ohma per yard. (2) Your sample did not come
to hand. . The information you give is insufficient
in any case to enable us to answer the second part
of your question. m (o) We cannot judge I‘F.m
the dimensions you give as the distance between the
plates ia not apeci The marked capacity is

bably correct, 8 x 10* cms. being equivalent to

rmucrofarad. (b) The thickness of the ebonite
sheath (1 em.) is clearly wrong. I the correct
value is | mm., the maximum capacity ia about
000034 mids.

5.K. (Normanton ) aske (1) What 12 the capacity
of a mngle wire geriad of 14 BWG copper unre,
BS fi. horizondal portion, 10 fi. down lead, height
24 fr. (2) If it is advantageous to use telephones of
4,000 ohms or more with a ringle valve sef, or what is
the bet value.  (3) IV the aet described in June 2004
sarus for H.E.J.8. (Eallng) could be given enough
inductanse wilh the abope aerial to tune to 15,000 ms._,
or what would be the longesi warelength for foir
efficiency. (4) Im the abore, whal ahould be the
copacdy of the billi condenser, and whal e a billi
condenser

(1) 0-00018 mfds. (2) 4,000 ohm telephones
will give quite gn-ud resulta. The best result would
be” obtained by using telephones of 8,000 chms
resistance or by employing low resistance tele-

honee in econjunction with a telephone trana.
ormer. (3) 'Wln do not advise you to attempt to
tune to more than about B,500 me. with this set.
Thisx would mequire an inductance of 10,000
microhenriea in the aserial circuit. (4) 0-0003
mfd. The term " Bili Coodenser " (hilli= halli-
farad) is usually applied to a small tubular condenser
used for fine tuning purposes.

w.l. {Eﬂ!ﬁrﬂ. Bay) {I}d-ucrlﬁe.r a

* loud speaking ™ l!-rielp:lj;m::urlnai having a mugﬁ:: :,{
180 ohme, and arks whether i would give satinfociory
restulis with e lelephone transformer described on
the iarue of last March. (2) States that with o rincite.
bornite crysial and 4,000 ohm lelephones he can only
hear Poldhu, Cleethorpes, Eiffel Tower and Naowen
(Tome sigmals), apart from G000 melre slations, and
osks if he should be ie receive any other siations
Betwesn 2,800 and 3,500 ms. [3) Ghioes diagram of
eirewit for eriticiem (Fig. 1), in which three variable
condensers are of 0-00038 cu and the lele phones
a*f 4,000 ohmas resistance ocking condenser.

hmufﬂmndnryuﬂﬂndhhfmud bt

i har 15 tappings brought oul to studs. Particulars
of serial are also given.

(1) Probably no advantage would be obtained
by using the loud speaking tele exoapt with
strong signals. (2) This is probably all nght es
thare are not & great number of stations, other than
those mentioned, which work on these wave-

EEF 4

- Fig. 1,
lengtha. (3) Your circuit is all rght excapt that
the condanser C is undesirable and probably weakena
signala considerably.

C.H. (Royton) sends skeiches of a 3-valve receiver
and asks (1) For dimensions for AT.I. and locse

coupler. (2) What wavelength range will be, and
if circuil 18 of type. (3) If tranaformera are
suitably designed. (4) If circust could be improved.

{1} u.nl:l (2) Sizes for A.T.I. and coupler will. of
course, depend on wavelength required. If
fix the maximurn wavelength required you can then
fix sizes of coils to suit, from constructional articles
or recent replios in these columns. Circuit is of
quite a good type. (3] The intorvalve transformers
are of too low & resistance. They should be wound
to about 4,000 and 10,000 ohms with No. 44 or
similar wire. The telephone transformer is O.K.
(4) You might add a reactance coil in the plate
eircuit for C.W, tion.

F.5. (Swinton) wishes lo conasirugt a lalephone
tranaformer and asks various guestions regarding il

See jamue of March. 1920. For the bost resulta
with your telephone we would advise 4 oz, of No. 34
in place of 6 oz. of No. 30

PHONE IMP (Zurich) asks (1) If reception with
valpea will snterfere with ng telephone
service.  (2) If interference will be muud by using
o public telephone line ar an aerial (F. Dwuwur
tn hie " Elements de T.B.F.,” p. 569, stabing the
condrary). (3) How we rwﬂt the aslatement
that in frame aerial reception the gear should be as
high above the earth as with the essendial of a
shori earih lead. [4) For sugoestions for improve-
mend of a skelched aeral system .

(1} Not with & ressonably well et
{2} We ahould imagine there would be ronsiderable
interference with an ordinary circuit. There may,
however, be soma special method n{vpmmt.ing it
known to the writer quoted. (3) We do not see
the neceasity [or any reconciliation, seeing that no
earth lead is used for frame aerial reception.
However remarks quoted should only be taken to
mean that the gear should be in position to have
little capacity 1o sarth. (41 Aerial syntem is
not good, but it is difficu’t 10 advise without know-

437



SEFTEMBER 4, 1910

ing what is within your scope. At any rate, avoid
having instrumentas at the highest point of the aerial
aystem. if at all ible. Also raiss mast end.

G.D.W. (Harlesden) sends a very rough aketch
of @ frame aerial circus! with defecting valve and
Jvalpe LLF. amplifier. Sef will not work and ke
asks for advice.

Sketeh ia by no means elear @ in fact it is daubtful
whether lrame aerial cireuit s closed or not. This
circuit should be closed, and the grid and filament
of detector wvalve should be across the tuning
condenser. You do not state type of detector valve,
but it probably nesds more than [2 volts on the
plate. We do not know constroction of L.F.
amplifier in usa. We tako it thero is & coil across
the input terminals and that they do not go straight
ta the first valve * Thia ir probably the case, but
il not you ahould couple up to the amplifier through
a stap up transforner. A grid potentiometer in
the detector walve would Iws nn improvement.

F.M. (Walton-on-Tyne) asks if he will get good
results from n sef consisting of an inductively cou pled
tuner, choking coud, with 2 slides, erystal delecior,
2,00 ohm telephones and normal aerial,

We do not know exactly how you proposs (o use
both the loose coupler and two slide inductance.
The gear could certainly be made to work satia-
factonly if sntably coupled up, but it would have
helped us considerably in advising yvou if you had
sent a disgram of pro connactions and dimen-
wions of coils.  With little information you give
we ghould sugpest using the 2.dlide coil as an A EI.‘

R.F.P. (Godalming) asks (1) If he in right in
e dewlating the inductance of (o) a loading coil aa
3,800 mhye., where number of furne  per cwi
(enamelled) to 13 ; length of coil in cma, i 222
and diameler of coill in ema. s 11°], (b)) A jigger
Prisary na 'i,IIiﬂiD mhys., where number of lurms
per cm. is 13 ; length of coil in cms. is 10°B; and
diameter qfwﬂ in cma, 14 133, (2) (o) Assuming
the formula A = 1,885 VL', what is the effect of
mipibching ouf endirely the variable condenser in an
dertal circuit since this should give; from the formula,
an enormoualy large value for A. (b} If the formula

should be writlen A = ] 885 ’\/f_: twhen the variable

condenser s shunted ocross the jigger primary.
If av, surely the value of A is absurdly large with a
cordenser of small capacity. (c)} If the notural
wavelenglh of an aerial be faken as 45 times ils
length in metres, will the loaded aerial haece a wave.
fength of approvimately this figure plus the wove-
length of coil and condenaser, (3) What 1= the
approrimate wavelength of 100 fi. horizental aerial
with loading coil and jigger primary os above, and
with condenser of capacily 0-0035 mifd. [mar.)
shunied aeross the Jigger primary i4) With emila
and condenser above, fo what ertent s il possible
to increase the wavelength (in order to receive CW.)
by increasing length of aerial to an indefinile extent
or by hawving heo wires 0 parallel.

(1) Yoes, within fairly close limits. (2] (a)
Formula ia only true for simple closed circuit
containing localised inductance and capacity. and
toes not apply to an asral cireuit,  In any case the
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effect of switching out the variable condenser should

apparently reduce the value of A, as given by the
formula, to zero, and not make it large. (&) This
formula is incorrect. [c) No. There is no simple
formula of this deseription. (3) Probably about
2,000 ma. (4) Only practicable way of increasing
A is by increasing coils or capacity. Doubling
wire or increasing length has little effect.

RADIO (Rushden) nsks for the tnductawces
af the following rofls— (1) 11§ = 8"  wound No,
22 wire.  (2) M 2 4 wound Noo 22 owire, [(3)
I = 6" wound No. 30 wdre,  (4) D7 x4}
wotid Moo 22 eeire. () 187 <27 wound Neoo 22
wire, (6) He also asks  for watural wavelength
af an aerial of given  dimensions,

(1) 11,500 mhys,  (2) 4.500 mhya. (3] 45006
mhys. (4] 4,300 mhye, (3} 1,200 mbys  (H)
About 85 ma.

AMBITIOUS (Wellington College) suye that
he cannol find in any book o swdable circwil for
sgwrrk cieed OV rrnrlrjlr'uu fmm FJ00 ra S0 HHY fna.

e naks for a suitable design, with detmils of all
induciances.

You are indesd ambitious.  The design of u gowd
set of such abnormal range is a lengthy and not
easy matfer, and ia guite out of the scope of this
soction.  There is no special type of circuit which
shwould bo employed, as any reasonably good ore
would do, In any case you cannot expect to get
really uselul results over such an extreme ran
wit's & amall aerial. We think your ambition wo
be better employed in masten the methods of
designing and caleulating dimenmons for & receiver
of ordinary range, rather than in building & freak
receiver which would be of very little use when
made.

WIRELESS J.P.M. (Havre) encloses o deaign
af a type of electrolytic rectifying ralve for charging
acrumulators with A.C., consisling essentiolly of
tien plates, cluminivm and lead, immersed in a
wolutron of polaasivm  or magresium  phosphate,
the artion af which i to inderrupt the flow of current
Jrowm the aluminium  plate fo the Tead fe hut fo
allawe the passage of current in the opposile direciion .
The effert ia obtotned owing to the formation of a
Sfilm of alwming an the aluminium plate when fhe
latter ix positive, this filin being reduced in the suc.
ceeding halfl eyele, owoing lo the rvoluivon of kydrogen.
He asks if thie manner of charging 1o feamble withoui
dameeg: bo the accurmidators, and wisher to know if
e can el ki of o betfer calve which can be made
by an amealewur.

We do not think that lht" met hod described would
damage your accumulators provided the inatructions
regarding the manuwfaciure of the valve were
carefully carried out. The only possibility of
damage would be throngh the of & large
reverse current during the hall eyele, when the
aluninium plate ia positive During this half-
evele the voltage across the valve is that of the
hattery on charge. plos that of the altemator:
this should b taken into aceount when charging
up n large battery. Umdoubtedly this danger
would be lessened hy a method of double rectifica-
tion, employving both half cyeles of the alternating
current ;¢ thin method would have the additional
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advantage, as inted out in your description,
of making the charging process more regular. We
know of no other rectifier of this nature which could
eazily ba made amailpirs.

CIRCUIT ¢ ry) aslka (1) If, to save

erpense, the fuming induclance, o8 described in the
" Wireless Wnrl:l " December, 1818, could be wound
_with No. 26 enamelled copper wire instead of No. 28
D.W.R. wire, and if il would work aswil. (2) If
circuil [ Fig. 2.) i good.

Fig. 2.

{1} Enamelled wire could be used if carefully
wound. The results should be nearly as good if
the insulation is not damaged in winding. (2)
Your circuit would be all Aght with a double slide
coil and & amaller variable condenser, say ORDSG
mnfid.

C.A.J. (Bury 5t. Edmunds) wishes fo inatal
a_wireless telephony receiving scl and asks for par.
ticulars as to cost of inatruments and where fo oblain
themn®; also, what combination will give fuir resulls
Jor a emall outlay.

Your guestions are so very general that it is
difficult to advise you. We recommend an examina-
tion of lista of various advertisers in the Wireless
World, the choice of a set being largely dependent
upon the length of your purse. In your case
we recommend buying a complete set rather than
soparate parts. nte interesting results can ba
obtained with & crystal only ; betier can be got
with n valve, and the best of all are obtained with
some combination of several wvalves. A fairly
efficient cryatal set could be made for about £1, and
& mingle valve set for mabout £3, including valve,
The cost of mast gear is not included in either

Consult recent issuea of Wireless World for many
suitable circuits.

F.LK. (Greenwich) sends description of com-
ponents of receiving sef and a skelch of proposed
connections, e asks (1) What will be range of
wavelengths, and (2) What will be grealest disfance
of rece plion.

{1) Cireuit shown will be quite useless.
any di of &8 ¢ circuit for pro
nections for telephones and detector. T
are of rather inconvenient resistancs (1,000 ohma)
—too high for use with transformer and too low
for use without. Loose coupler ahould
preferably be wound with coarser wire than No. 30.
Range when correctly eoupled up will ba up to
about 2500 ma. (2) Bee reply to W.H. :B-ulmnl

K.E.H. (Walthamstow ) asks for windi
o loose coupler for 300—800 ma., the fo nﬁm{r,
Primary, B" < 8" and secondary H"H&“ : the aerial
being somewhal shorfer than the P.MLG. h'.mﬂ.

Formera sug are somewhat large for thia
range. Y ou uld get rather more than this b
winding primary with No. 20 and secondary wilﬁ
Mo, 22, Wound thus, the coupler should be very
efficient. Winding with somewhat finer wire will
give you & larger wavelength range with practically
a8 good unmrﬁe

X-BAY (Blrmingham ) asks (1) Ersoctly whai
i the Timit regquired for a P.MG, Neense as he wishes
o experiment in prineiples, resonance, ete.  (2) If
he woudd obtain o sinwseidal current by alfaching a
wlip ring to one point i the winding of a DG, molor
runming off o b o the other end being earthed,
and what world be the efficiency of the arrangement.
(3) With reference to a spark coil rated at §°° spark,
but ondy giving abowt 4 sapark on aboul 8 polfs,
13 amps, what currcnt wowld  be required
Sudl spark ¥ It is slaled that in connecting the erira
ea pacily acroas the break, the spark falls off rapidly.
{4} For dimensons of a Tesla col o be run off the
coil o (3),

(1} There is no question of limit. To poasess
or uae wireless apparatua you must have an official
permmit. (2] This is not easy to do. If done, the
cuarrent will s altermating, but almoat certainly
mot sinusoidal—the wave form will probably be
very poor. The efficiency will be very low, output
in watts probably leas than 25 per cent. of input.
(3) You give too little information. The extra
capacity, of course, reduces spark ; rzaamhl}r %r
have some already; in which case apa ill
than rated wvalue. The insulation may also be
faulty. (4) Outside our range, but see recent reply
ré Teala coila.

R.G.A. (Ashington) encloses akeich of receiving
wct and oske (1) For criticiam of the =et. (2) If
pbentiometer would be of wee g filamend  poleniio-
meter. (3) With a suitable loading coil, would the
ael bake FL awd PG

(1) O.K. (2} No, resistance would be too high.
Your filament remistance should only be about
2--3 ohms, while potentiometer should have
resistanes of about 200 ohms, {3} Range would be
nuite as high as you wish, but, as you suggest, you
may find an additional loading col useful.

Consult
O -

case. Prices of sets of either type, if hased " EoNSTANT READER (Kingston) has a aef
complete, will, of course, he considerably higher, which gete X's but no signels.  He asks for advice,
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and sends diagrams of 4 circwits iried,  He says thal
all the apparatus has beent feated and ia guite O K.

Your trouble ix rather mmysterious, for we can
find no fault with any of your circuita, except that in
the valve circuita the tuned circuit condenser is
too small (0000013 mfds.), You do not give
dimensions of coils; we presume these are fairly
normal. We suspected your aerial, as rubber
insulated wire ia liable to hreak under the insulation
and yet appear sound: but use of aluminium
acrial negatives this,  Are your telephones perfeet]y
satisfactory ¥ We can only suggest carefully
examining all connections, and putting down a
new and larger earth syvstem,

W.H. (Bolton) sends a sbeich of o varionieler
{ Fig. 3), which ke proposca fo use for aerial tuning,
and anke (1) If it will be suitable, (2) How far
cerfain gear will receive messages, (1) What  #ize
wire (o wae on the pariometer.

A

&
$

Fig. 8.

(1} Varnometer shown has two layers of 12 turns
on each eoil. It is always undesirable to wind more
than one layer on a receiving coil. Variomeier
shown should be quite useful for fine tuning, but
will not contain anything like enough wire to tune
soerinl to average commercial wavelengths, It
should be used in series with a single layer coil
of many turms tapped at, say, every 30 turns,
{2) It is never possible to say what distance ANy
sot will receive as this depends on many factors
which cannot ba dicted. Spt suggeated should
give useful reaults if properly connecied up. Hange
will depend largely on skill in construetion and use.
{3} Useabout No. 22 or 24 wire, and put as much as
you can get on single layers,

R.G.H.C. (Portsmouth) quotes a [formula
attrilie ted o Austin— —d '
My ap

L=42175 40

and asks why it is that no allowance ix made for
the effect of directional aerials, which, he atates,
miieal Aaie weany Hmes fhe radiafing  pouer i0 one
direction thaw in arother.  He  wuggesis  ihat the
formula wonld only be o ppdicable (o aivale wire vertical
aeriels

The expression was obtained empivically  for
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wmbrella aerials, and, of course, spplics only to this
type. No attempt was made at the time to derive
an expreasion for directive aerials. The directive
effect for any aerial, of ordinary and not direction
finding type, is never “ many times " the ratio of
maximum strength to minimum, and is seldom as
much as 3.

SPARKS (R.N.V.R.) suggestz rthe following
dimenaiona for a loose coupler bo tune a P.M.G. aerial
to B0 me, 0 Primary, 4" x<3}" wound wth
No. 22, Secondary, 43" = 3" wound with Ne. 30.
He asls if thiz wall be satisfactory.

Coupler sugpested s much too amall for this range.
Following dimensions would be more suitable :
Primary, 12" = 7" wound with No. 32, Secondary,
107 = 5" wound with No. 32,

5.J.D. (Seacombe) asks (1) Are there any
booka publiched on the subject of wireless control of
a model, such a8 o boal that could be made fo stari,
atop or turn round while in the middle of a lake.
{2) Who are the publishers, (3) Are omoteurs
allowsd lo use a wireless receiving el with or withowul
n licence, and [4) If a [feenee tx esvenfial, where
car same be oblained.

{1} " Radio-dynamics,” by B. F. Moeissner.
i{2) Crosby, Lockwood & Bon, 7, Stationers’ Hall
Court, F.C.4. (1) and (4) No: application for a
licence should be made to the Secretary, G.T.0O..
Lossdon.

NOTE.

Below we 1t another di relating to
the article * Wireleas Gadgets and Fancies ' which
appeared in our issuo of A Tth. The suthor
informa us that the whito central portion of the
gtud iz of bone, the stud being metallic. The

shaded portion beneath the bone is metallic, and is
soldered to the spring. The lead-in is taken to the
right-hand end of the inductance. .

) _ L
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SHARE MARKET REPORT.

Since our last smsue busineas has continued to e
very quiet in the Share Market.

Prices as wo go to preas {August 26th):—

Marconi Ordinary - - 24
i Preforence - - - 2§}
Inter. Maring - 134

" Canaddian 1006
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RADIO EXPERIMENTERS and ENGINEERS

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

—BECAUSE FEvervdav contalns fully illusirated detailed information
on building such apparatus as Radio Frequency Amplifiers, Heterodyne
Wavemelers, Vacuum Tube Transmitters, &c., all of which are frst
built and tested in Evervday's own 1. ahumtﬂf}'

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

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

IN OTHER WORDS, |F_YOU WANT TO KNOW WHAT
RADIO WORK 15 BEIN& DONE IN AMERICA, SUBSCRIBE TO

EVERYDAY ENGINEERING MAGAZINE
2, West 45th Street, New York City, U.S.A.
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ENTLEMEN (1525} IN INLAND, CABLE & WIRELESS TELEGRAPHY.
EEE.EMIH Euﬂnmt?npﬂrgu an soon s gealified; the demasd for Skilled In all Services being greater
than the supply. Spseisl Short Course suitable for men wishing to obtsls Goverament wod snter the sarvics of
ihe Marsoni Go. At ssversl recent Gorernment B xama. all camdidates abtained Lt Class Government Cortificate. No Branshes
or Postal Toitlon. Fess moderste, Hecogmbed by the War Offica. Admiralry. Wireless Talegruph and Cable Companies.

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

By Puiuir R. Coursey, B.5Sc, AM.LE.E.
(Continued from-page 411.)

FoORTNIGHTLY

T 15 not E'SSEI.'Iti:-lJ to employ reaction with rtuning condenser in the grid circuit. With

such receivers, but it forms a convenient

means of increasing the sensitiveness of the

apparatus without having recourse to a

multi-valve amplifier, The reaction need
not necessarily be increased up to the point
where oscillations commence, as the signals—
both spark and C.W.—may be augmented with
any degree of reaction, although, of course,
C.W. signals (except in the case of telephone
or buzzer modulated transmission) cannot be
detected unless a separate heterodyne is used,
or the actual receiving valve is oscillating.

In connection with these indoor aernals
of reduced size, attention may be called to the
paper read by Mr. G. G. Blake at the last
meeting of the Wireless Society of London,®
in which for aerial a single wire a few feet
in length only was used. This and the earth
connection were joined up across the receiver
terminals in the manner described above, and
similar to that shown in Fig. 3, page 411,
Sept. 4th issue.

Incidentally, it may be remarked that those
experimenters fortunate enough to possess a
complete heterodyne wavemeter unit may
cmpin}r it very E‘ﬂSIl}I' as a receiver in con-
nection with :xp:rlmfnts such as have been
described above, since the arrangement shown
in Fig. 3 constitutes little more than a simple
form of rate heterodyne unit with the
aerial and earth connections joined across the

* Wireless Warld, 8, pp. 318-324, July 241h, 1920,

some forms of h:*l::rﬂd}fnc unit, as made up
in practice, provision is made for | joining the
telephones into the grid circuit of the valve
instead of in the plate circuit. Although

ing some advantages from the point
of view of the heterodyne itself, the arrange-
ment may with advantage be mudlﬁﬂd when
required for the above mode of use, so that the
telephones are joined in the plate circuit in
the usual manner of detecting valves, or
coupled theretoe by means of a telephone
transformer, if preferred.

With regard to the use of short lengths of
wire indoors to form receiving aerials, it may
be pointed out that it is not essential that the
wire used should be one specially reserved for
use as the aerial. As a martter of fact, it 1s
quite possible to so employ almost any wire
that may be found about the house, generally
without in any way interfering with its normal
functioning. As examples, lengths of bell
wire forming part of the ordinary electric
bell circuirs, may very easily be used, as may
also tclr:phﬂm: circuits, and even the electric
light wires, if proper precautions are raken.
In general, when using for the aerial wires
that may also be employed for other purposes,
it is advisable to insert in circuit with the wire
joining on to the receiving apparatus a small
condenser, of, say, about 0-001 mfd. capacity
or more. When this is done, the earth con-
nection, which is normally joined to the other
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terminal of the receiver will not interfere
with the circuit wires. This point 1s of
ial importance if the electric light wires
of the house be employed, as the large majority
of the public lighting supply systems have an
earth connection at some point of the system,
and great care must then be taken that no
earth connection is made at any other point
or the circuit fuses will most likely be blown.
The condenser used must be one that will
safely withstand the voltage of the supply
circuit, and greater safety is secured if a lamp
is joined in series between the receiving
apparatus and the line wires. When these
precautions are taken, the connection may be
made to the wires at any convenient lamp-
holder, taking care, of course, that only one
wire is employed so that the supply circuit is
not short circuited. Less risk is attached to
the use of a telephone circuit for the aerial,
but the condenser should in any case be in-
cluded, so as to avoid disturbing the signalling
arrangements at the telephone exchange.
Wires that are encased in earthed conduit or
sheathing would not be suitable for these
purposes. _
Another piece of apparatus that may readily
be made to serve as an indoor aerial 1s a long
helix of wire, such as was described as suitable
for exhibiting the phenomena of stationary
electric waves on wires.® Ong of the carliest
applications of a long helix for the exhibition
m" such stationary waves was made by G. Seibt
in 1892, subsequently to which they have
been employed by many workers, notably by
Prof. J. A. Fleming, who, also in 1904,
described many useful modifications of thc
original Seibt apparatus.t When such a
helix is oscillating at its fundamental wave-
length, the nature of the waves established
along it resembles closely the conditions
existing in an ordinary elevated aerial, except
merely as regards size, and therefore it seems
natural to suppose that such a coil could be
made to serve as an aerial for reception pur-
poscs.  As far as the writer is aware, however,
no mention has been made of the use of such a

* Wircleas World, 8, pp. 217-219, June 26th, 1920,
t Philowophical Maogazine, B, p. 417 (1904).
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helix of manageable size as a receiving aerial
until the publication of the results of some
recent tests by General G. O. Squier. In the
simplest of all arrangements one end of the
helix may be connected to one terminal of
the receiver, the other terminal of which is
earthed, as in Fig. 3, and the tuning effected
by means of the wvariable condenser C,.
The helix is then used merely as a conductor
having a capacity to ground by reason of which
the signals can be picked up. If provision
15 made for tﬂpplﬂg a connection on to various
points along the helix, it is possible to dispense
with C,, and to tune up the complete aerial
an‘ult comprising the helix and the coil

L, (Fig. 3), by varying the number of turns
in the helix, in a similar manner to tuning up
an ordinary receiving circuit.

Another way in which the helix can be
used is to suspend it horizontally a few feet
above the receiving apparatus, and to connect
its two ends to a tuning condenser to the
terminals of which the receiving valve is
connected, as indicated in Fig. 4 In this

Y

Fig. 4.
diagram, H represents the long helix, and
C, the variable tuning condenser. The
points X, Y, in this diagram correspond with
the points marked X, Y, in Fig. 1, and the
apparatus shown to the right of those points
in that figure may be joined up to these same
points in Fig. 4. When used in this way,
the helix may be looked upon as forming a
single turn receiving loop, but at the same time
It possesses a very much greater inductance
than an ordinary single turn loop of the same
size would have. Such an arrangement is
therefore very suited to the reception of long
wavelengths, as the tuning condenser can be

KIVERCIT OC KALEHIC A
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kept down to a reasonable size, whereas with
an ordinary single turn loop a very large
condenser would be required, and the reception
would consequently be very inefficient. It
is not meant to imply by these remarks that
such an arrangement is more efficient than a
well  designed multi-turn  loop  aerial
would be if it were properly designed for the
wavelength to be received, but the method
forms an unusual application of an aerial
with a concentrated inductance, or rather
with an augmented inductance, as compared
with the corresponding single turn loop of the
same size. It should also be noted that the
turns of the helix themselves can form a not
insignificant loop aerial, and it is probable that
in the case of the arrangement described above,
this action forms part of the mechanism by
means of which the signals are received.

This brings us to a consideration of the
arrangements particularly described by General
Squier, in which, apparently, the turns of the
helix form a multi-turn loop for picking-up
purposes.  However, be this as it may, the
helix he employed (or resonance coil, as he
terms it) was connected to earth at one end,
and connected to the grid of the receiving
vacuum tube at the other, after the manner
shown in Fig. 5. In this dia s H re-
presents the long helix, which was connected
to earth at the left-hand end as shown. A
moveable contact S, or rather a sliding band
of metal which provided a capacity connection
to the helix at various points along its length,
was connected to the grid of the first valve V,
of a multi-stage amplifier, a resonance circuit
L C being joined across the grid, and filament

Fig. 5.

terminals of the valve in the manner indicated,
When in use, the helix itself was tuned up to
the wavelength to be received by moving the

AERIALS.

sliding band 5 along its length until the
appropriate point was found, and the circuit
L C was also tuned up to the same wavelength,
when it was found that signals could be heard
from distant radio stations, and, what is more,
that the helix possessed the properties of
directional reception.  These directional
properties were found to indicate the true
direction of the incoming waves, and, there-
fore, to be unlike those of the ordinary loop
aerial, which gives only the line of the
transmission which is being received, and not
the actual direction.

- As regards the mechanism of this indication

of the absolute direction, it would seem likely
that the helix in this case is operating both as
a loop aerial and also as an ordinary elevated
aerial, having capacity to earth. If this
should be the case the truedirection would be
indicated for the same reason that the loop
arrangement described on page 350 of the
August Tth issue of the Wireless World
indicated the true directions. In any case,
however, such an arrangement forms an
interesting piece of apparatus for experimental
work, and as such is worthy of attention,

While on the subject of reccptlnn with small
aerials, it may be worth mentioning that it
will often be found that the coils of the
receiving apparatus itselfare capable of picking
up quite an appreciable amount of energy
from a distant station. This effect is par-
ticularly noticeable when using multi-valve
amplifiers with considerable magnification, and
is also a point to be borne in mind when
experimenting with small aerials, as the energy
picked up in this way by the coils of the
receiver may often mask any special effects
that may be looked for.

Finally, for receiving purposes, given a
sufficiently sensitive apparatus with a valve
amplifier, almost any conducting object that
possesses capacity to earth may be used to
pick up radio messages at least from the higher
powered radio stations, and many interesting
tests may be carried out by the enthusiastic
experimenter using various common objects
to be found about the house.
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A SINGLE VALVE TRANSOCEAN
WIRELESS SET

E have received from a
reader particulars of a re-
ceiving set designed by him-
self, which is the result of an

attempt to get the best
possible  results  from  enme
valve, using an aerial of the dimensions

allowed by the P.M.G. Believing that many
of our readers must have been striving after
the same desirable end we have much pleasure
in  publishing the following account of
the set.

It will be seen from the illustration that
the apparatus consists of a single valve and also
a crystal detector built in a special manner,
so as to be absolutely protected from dust or
moisture.

Of course, for C.W. receprion the valve
is used alone ; but for spark reception the
current is first rectified by the crystal and then
amplified by the valve = The crystal affords

a convenient stand-by for taking time signals,
etc., or for use when possible battery failure
has rendered the valve side inoperative. A
tumbler switch 1s provided, and this controls
high and low tension circuits ; thus, when 1t
15 desired to commence reception, one switch
1s merely thrown over.

The designer of this apparatus states his
conviction that the best way of uck]mg the
problem of all-round reception 15 to read
direct by either valve or crystal wherever
possible ; if amplification is desired, this can
be effected by a separate amplifier which will
either amplifif the C.W. or crystal signals at
will.

The apparatus shown in the illustration is
of an ideal form for use betore an amplifier,
should amplification be really necessary,
and the amateur is strongly recommended to
work along these lines,

T'he tuner is of special design which renders

The sl com lr-'\f- fe eree plf fur { .ol aee wrmeidod oF,
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A SINGLE VALVE TRANSOCEAN WIRELESS SET

the use of a variable condenser unnecessary.
The coils are of the honeycomb type, cast in
wax ; eight of these cover all wavelengths
from 200 to 25,000 metres on a standard
100 feet aerial.  Tuning is effected in
the following manner :—The largest coil
of a selection of three 15 used for reactance,
the next coil in size is spaced at the
correct distance from this to give maximum
reaction effect, whilst the smallest one is
then moved backwards and forwards to obtain
correct tuning,

On the extreme right of the coil stand is
shown a coil of the smallest size, as used for
receiving 600 metre waves.on a ship’s aerial
approximately 200 feet in length.

It will be gathered from the foregoing that
this type of tuner has the following advantages
over old stvle transformers. There are no
stops, dead ends or sliding contacts ; tuning
is therefore free from the mechanical noises
msepam'hle from old type coil apparatus.
These noises are positively injurious to the
head if the coils are used before amplifiers
of high power.

The new type of coils are wound cross-
wise from side to side as the coil is revolved,
thus ensuring that the distributed capacity
is kept as low as possible,

Another feature about these coils 15 that,
especially when oscillating, they are par-
ticularly free from static noises ; for instance,
whilst using them it has been pnss:hle to con-
tinue reception from Annapolis after Nauen
has asked that station to cease sending on
account of static,

The coils are provided with silk wrappings
of different colours so as to be immediately
distinguishable by the eye ; incidentally, the
silk  wrappings obviate mechanical noises
when a shight movement is necessary for tuning
purposes.

Low resistance telephones and a telephone
transformer are used. The crystal detector

is of zincite, bornite, or zinc and tellurium,
and are mounted up inside a rubber tube for
the purpose of keeping them absolutely free
from dust or moisture.

At the nght hand side of the illustration 15
shown the high tension battery with a four-
stop tapping down from a maximum of 75
voltsyso that the illustration shows everything
required for reception excepting a four-volt
accumulator.

The apparatus has proved itself to be highly
efficient over all wavelengths used, from
600 metres to that employed by the new
Lafayette station, whose wavelength must be
in the neighbourhood of 18,000 metres.

One paru-:ular set has been in constant
use for receiving signals from the high wave-
length  American stations; it has always
afforded clear reception of Annapolis time
signals at 6 p.m. British summer time, and
this station and at least two other American
stations can be read without amplifiers,
provided it is dark in America. The
aerial from which this partcular apparatus
works is 160 feet long, single wire.

When using a single wire aerial 100 feet
long, there is no difficulty whatever in obtain-
ing readable signals from America, under
favourable conditions, but the aerial must be
directional.

As to the actual performance of this set
when used in conjunction with aerials con-
forming to Post Office regulations, suffice
it to say that it will give signals from stations
as distant as Annapolis (U.5.A.), Moscow
and Malta. Considering the simplicity of the
whole outfit and the fact that only one
valve is needed, " daylight signals from
America " is a noteworthy achievement, In
a “rough and ready " test, for which was used
an aerial consisting of a few yards of wire,
mostly in wooden casing, and all inside a
house, this set gave excellent signals in
London from Horsea and Eiffel Tower.

445

LUMIVERSITY OF MICHIGAN



NOTES AND NEWS

Wireless in the Fishing Industry.—A number
of North Sea trawlers, together with many steam
drifters have been fitted with wireless tolegraphy.
Although their transmitting radius is small, the
receiving capabilities are of the average, The
purpose of the installations is said to be receiving,
and most of the messages handled by them are in
relation to the state of the fish market. When the
market is glutted and the price of fish is low, they
are instructed to stay out and continue their
fishing for another day or two. BSimilarly, when
conditions force dealers to sell fish as manure, the
fishing hauls can be diverted to other parts more
fortunately situated.

5.5, ""Vaterland's "" Wireless Apparatus.—
On this ship, recently recommissioned, thern are
three complete wireless transmitters, one of which is
worked in connection with a high frequency
generator, this being the first instance of the use of
guch a generator on board ship., For transmitting
on waves of GO0 to |80 metres, and for use with
the high frequency generator, an aerial, 190 metres
long, 15 earmed.  For shorter wavelengths and for
omergeney transmitting two other aenals are pro.
videdd, each consisting of a single wire spread be.
tween the funnels, ¥

Secret Wireless in Ireland.— Recently a
complote  wireless  installation was found in a
house at Drumsna, co. Leitrim: the police
attach much importance to the capture of the
installation,

World's Largest Wireless Statlon.— It would
secm that there 18 a keen competition at present
between various nations as to which of them shall
have the most powerful wireless telegraph station.
A claim was made by the United States some time
back, but was outclassed by France asserting that
her pew station at Bordeaux would be the biggest.
Now it is announced that the Radio Bureau of the
Swedish Telegra De ment 18 planning  the
erection of a o mrI;]‘:-lL station to deal with
traffic with the United States, The propoeed staticn
will be able to maintain constant communicaiion
both night and day, with North America, and
will have such a great range that during favourahle
ntmospheric w:mS:ilimm it will be able to embrace
practically the entire globe. The Ridskag has
already appropriated two million kroner for the
purpose,

New Petrol Motor for Wireless., — Messrs. C. P.
Harrison, Ltd., of Birmingham, will shortly put on
the market o new 2-hp. two-stroke petrol engine
suitable for wircless telegraphy and telephone
work.

A Luxurious Bathchalr.— Vigitors to Ashury
I'ark. N.I., U.S.A, are being entertained with o
somewhat unigue innovation introduced by Mr.
W. H. Warren in the form of a bathchair fitted to
receive wireless telephony signals as the passenger
s wheeled along the boardwalk, Varovs demon-
aAtrations, conversations and muosce may be enjoved
by interested pedestrinns, and so compact is the

The Masts (475 feet high) and Aerial at the Marconi Works, Chelmisford, which are used for the
Wircleas Tele phony Demonstralions,
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NOTES AND NEWS

apparatus said to be that three persons can sit
cupr]:ml‘nruhiy in the char,

Lizard Wireless D.F. Station.—This station
ceased to be in operation from midnight (G.M.T.),
August 23nd/23rd, and will not function wuntil
further notice. The position of this station ia
Latitude 40° 50 07" N., Longitude 5° 12° 18" W,

Private Wireless in Australia.—The Council
of the Wirelesas Tnstitute of Auvstralia (New South
Walea Division) haa drawn up a acheme under
whirh it is proposed that membersshall operate
privately-owned experimental wireless stationa.
Commenting on the echeme, the Secretary, Mr.
Malcolm Perry, writea: ™ As distinet Ifrom the
commercial and military uses ot wircleas, the
oconstruction and oparation of experimental wireless
apparatus is & class of study and pastime w hich
attracts a very Iarge number of people of both
sexca and of all typea, In Australia to-lay there
are between 100D and 2000 wirsless experinenters,
and it is anticipated that the numhber will grow
very rapirly. t is a well-proven fart that the
private exporimenter has made valusble contribu-
tions to the advancement of thia art, while his
petvices in the war were invaluable becanss the
ranks of experimenters provided a large number
of men who could be yuickiv brought up to the
atage of experts for naval and military purposes.
There has been s tendeney in this country to
legizlate agamnst the private experimenter, but that
has keen kappily overrome, and regulations wers
recently pasesed throngh the Federal House which
provide for licensing privateiy-owned experimental
stationk, Tho sarre official ideas which created a
tendeney for probibitive legislation, are of course
atill in existence, and likely to be used in restricting
the libertirs of the experimenter.”

Alr Minlstry Weather HReports.— As from
September Ist the synoptic reports issued from the
Air Ministry and Aberdeon, will be as follows :—
Air Miniatry (GFA), wavelength 1,400 metres C.W,,
at 0315, 0845, 2015;: Aberdeen (BYD), wave-
length 3,300 metres, at 0230, 0830, 1430, 10830 ;
tha Llimes boing Greonwich Mean Time,

Wireless Telephony Developments. — OUn
Augurt 18th Meaars. Instone & Co. successfully
setnbliched communiration with their asroplans,
City of London, during ita flight to Parna, b
means of rombining the ordinary telephone witi:
wirelesa telephony instruments.

After the machine had left the Croydon aero-
drome for P'aria it waa found to be urgent to convey
RO ial instructions to the pilot, on business
connected with coal supply st Marseilles. Mr,
Instone telephoned to the Air Ministry secking
their aid, and waa able through them to connect
his ardinary telephone with their wireless telephony
installation at rdon. By the rombined tele.
phones  communication was established with
ity of London, Mr. Instone then gave the instruc-
tiona he was anxious to cormmunicate, and as an
additional test of the eapabhilitiea of the telephone
under thesa special conditions, the pilot of the
machine read a ge from a newspaper which
Mr. Instone was able to follow. At one point
eommunication was interrupted by the telephone

axrhange, being restored again in the ordinary
way, alter conversation with the operator.

Wires and Wireless.— A working agreement
has been enterad into between the American
Telephone and Telegraph Company and the G.E.C,,
whereby both obtain the mutual use of all patont
and scientific secrets, At present tho G.E.C, is
amociated with the Radio Corporation, Mr. Thayer,
President of the G.E.C., says, with reference to the
new agresment, ** The world-wide wireless system of
the Radio ration and the universal service of
the Bell systern are thus brought into & harmonious
relation that will facilitate the use by the public of
the present wirelesa telegraph facilities of the Radio
Corporation, and aa the art advances, will enable
the American Telephone and Telegraph Company to
extend its telephone service to ships at sea and to
foreign rountries.”” The armangement also makes it
possible, according to Mr. Thayer, for seversl
conversations to take place simultaneously.

Costa Rica and Wireleas Telegruphy.— The
flaceta C ficial (San Joad), of June 10th, published
the following decree :—** The Executive Power ia
authorired to employ the sum of 250,000 colons
from the Public Treasury in the purchase and instal-
lation of a wireless telegraphic or telephonic station
of sufficient power to obtain direct or indirect
communication with the places in the world where
wireless telegraphic and telephonie, cablegraphic or
teloyraphic puh?l'n offices have boen opened.’

Amplification of French Wireless,—The re-
organisation of the French systems of poats,
tele and telagraphs, and the amplification of
the wireless network, were the subjects recontly
of & speech by M. Deschamps, Under-Secretary of
the Department concerned with thess services
Existing stations, raid M. Dmhninjn. already had
receiverd or forwarded 4,500 radiotelegrars in
January, 4,800 in February, and 5,730 in March,
The long distance network organisation was under
weigh. While awaiting the establishment of a atation
Ep&ﬂiﬂlg deaigned to exchange radiograms with the
great Euro stations, the administration pur-
posed  utilising the Tour d'Eiffel station, and
perhaps that of Doua, near Lyons, and, if agreenble
to the Ministry of Marine, the station of Hasse
Lande, at Saint Philibert de Grand Lien. There
waa already a servies of several hours’ duration
daily with Hungary, and another was about to bo
opened with Belgrade, Negotiations had been
begun with the American Radio Corporation with
A& wiew to satting up connection  between
Tuckerton and the Doua station, The last-
named would only be used for Franco-American
traffic until the completion of the Croix d'Hins
station, near Bordeaux. Lastly, the adminis.
tration, in agreement with the Ministry of the
Coloniea, had framed a ramme for a network
of wvery rful stations directly linking the
French capital with all ita overaea colonios. The
econstrietion of the colonial network would take
some time, but meanwhile A temporary aystem was
under coneideration for the uss of the Presa, and
private telegrams by means of fairly ‘fuwrﬂul
atation= linked up to the Doua atation and that of
Croix d'Hins, whirh will shortly be working. This
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programme, M. Deachampa sayve, when completed,
will render France indepandent of the English
svetermn. —The Eleeirical Review.
Observations on Radio Tranamission Pheno-
.mena.—The Buareau of Standarda has secured the
co-operation of the A.R.R.L. in a collection of data
for & study of the nature and causcs of the fading
of wireleas signals. It has been ohserved by radic
amateurs generally that the strength of signals
received from a given transmitting station varies
rapidly during very short intervals of time, this
variation probably depending upon the weather
and various meteorological conditions. In order to
secure simultaneous observation of signals, arrange-
ments have been made for a number of well-squipped
amateur wireless stations, including six tranamitting
atations and about forty receiving stations, to begin
a series of toats. Forms have been provided by the
Bureau of Standards, on which the operatora will
record the strength of the =ignals which they
receive, weather conditions, nce of straye or
atmospherie disturbances, and the general character
of wireless transmission at the time of each obser-
vation. It is hoped that from this programme of
careful observations, some wvaluable conclusions
arding wireleas transmission will be arrived at,
r. les and Mr. Jordan.—With reference
to our digest of the paper of these gentlemen. on
e 460 of this issue, the following letter is of
intersyt - —
To the Editor of the ** Electrician.”
8ir,—In your issue of the 13th inst., Dr.
Feocles and Mr., Jordan describe a method of
amplifying electrical low.frequenoy wariations
by the wee of a subasidiary high.frequency
oscillation. As we have recently been carrying
out some experiments of a different character,
which also emphasise the utility of this method,
it is perhaps worth while to communicate one
of our preliminary reaults. A self-excited triode
high-frequency generator can be used a8 & very
afficient low.frequency amplifier, the low-fre.
quency voltage ification factor under such
conditions being guite different from the natural
factor of the tube. Thus it has been possible
to produce a voltage amplification of 40 with
& tube posssssing a natural factor of 10. The
cireuita we used are different from those
describesd by the above-mentioned authors.
but have one principle in common —the use of
a subsidiary high-lrequency oscillation.

We are, ote.
E. V. APPLETON,
Cavendish Laboratory, MARY TAYLOR.
Cambridee, -
Awgrst 20,

Hourly Weather Reports.—The Air Ministry,
in an Official Notice to Airmen, details innovations
recently introduced in the dissemination of meteora-
logical forecasta by wireleas teleyraphy for the use
of aircraft. Reports are issued from the Crovdon
strodrome on 800 metrea C.W. each day. including
Sundays. at hourly intervals between 7.30 a.m.
G.M.T. and 4.35 p.m.. the data in each ronaisting
of obeervations made 35 minutes previously at the
following places : —Felixatowe, Croydon, Biggin Hill,
Lympna, ~hy Head, Botley Hiil, {(North Devon).

THE WIRELESS WORLD

In addition to the uwusl information, the messages
include the direction and speed of low eloud, the
character of the sea-swell, and the visibility towards
the sea ms distinguished from that over the land,
the latter feature being observed at various points
along the Channel comst. Reports of a similar
character are also imsued on the same wavelangth
from Le Bourget seven times daily, obssrvations
transmitted in thia case being delivered from St.
g.:fiﬂwrt, Ahbeville, Maubeuge, Havre, and Le

urget.

The Bris®h Association.— The only paper
delivered upon the subject of Wireless Talngrdq;}l;_}'
this year was given by Prof. G. W. 0. Howe, "
subjecta chosen were the efficiency of serials and
the power required for long-distance transmission.-
It was pointed out that the great discrepancies in
the calculated valuea of the roquired for

~distance transmission indicated the necessity
for further research, mentioning that, as far as
present knowledge went, the power required to
transmit rmeska a distance 10,000 km. might
be gither 10 k. w. or 20,000 k.w., or anything between
these two limits.

Another Shanghal Statlon.— According to the
Times, a powerful wireless station, which will be
available for commercial and official llrmt. in
to be established at Shanghai. Al vt are
two stations of medium power and one of high
power at this Far Eastern city,

New Wireleass Service.—The Naval Communi-
calion Service began on August 1Tth, when com-
mercial. private and press messages were accepted
for transmission to re by wireless. Messages
will also be accepted for Belgium, the Netherlands,
Italy, Bwitzerland, Luxemlmrg, Czecho-Slovakia,
and Jugo-Blavia, ria Lyons.

Wireless Telephony at Sea.— Lord Liverpool,
the retinng Governor-General of New Zealand, who
arrived at Southampton on August 21st in the
White Star liner fornie had an interesting experience
off the South of Ireland. He was awakened from
sleep and told that Lord Jellicoe, the new Governor-
CGeneral, wished to speak to him. Lord Jellicoe was
then someé milea away, on the outward-bound
Corinthir. By means of wireless telephony, however.
conversation and good wishes were exchanged.

Commercial Wireless in France.— In order to
improve the Lyons silk market a request has been
made to the postal authorities for permission to use
the wireless station near the city for the transmission
of daily market rates to and from the Far East.
It is found that a delay of ten to twelve da
necessitated in the case of mossages by cable,
sericusly hampers business, The wireleas station
is alread uaefhya Joapanese business agency, and
by the American Press.— The-Times.

Private Wireless Installations.—Messra, R. G.
Dalgleish, coal exporters and shipowners, New-
castle.on-Tvne, have been refused permission to
install & private wireless set for communication
with their ships. Tt i= said by the Post Office that
an adeguate syetem of roast stations ia in existence,
and the station at Cullercoats serves vor all shipping
on the Tyne, Private stations, the Poat Office say,
woitld entail heavy loss to the State, and would cause

hoth confusion and ‘nterference,
-
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WIRELESS TELEGRAPHS ON SHIPS
NEW BOARD OF TRADE RULES*

THE MERCHANT SHIPPING (WIRELESS TELEGRAPHY) RULES, 1920,
DATED JULY 10wn, 1920, MADE BY THE BOARD OF TRADE UNDER
THE MERCHANT SHIPPING (WIRELESS TELEGRAPHY) ACT, 1919%

Interpretation.
1.—In these Rules—
The expression * coasting trade ™ means trade exclusively carried on between ports
in the British Islands.
The number of hours occupied in a voyage from port to port means the normal
number of hours occupied in a voyage between one port of call and the next.

-

Classification of Ships.

2.—For the purposes of these Rules ships shall be classified as follows :—
Class I. Ships carrying 200 persons or more which are not engaged in the coasting
trade,
Class 1. Ships not engaged in the coasting trade carrying 50 but less than 200
persons and ships engaged in the coasting trade carrying 50 persons or more.
Class I11. Ships carrying less than 50 persons,
In reckoning the number of persons carried by a ship there shall be included the normal crew
of the ship and the maximum number of passengers permitted to be carried by the passenger
certificate of the ship.

Nature of Installution.

3.—The installation shall comply with the requirements of the International Radio-
telegraph Convention, 1912, as modified by any other international agreement (and in particular
the International Convention of Safety of Life at Sea, 1914), or of any international agreement
by which the said Convention of 1912 may be superseded.

4.—The installation shall be of the spark or interrupted continuous wave type.

5.—(1) The installation shall include a normal installation and an emergency installation,
except that where the normal installation complies with the requirements of this rule as to
emergency installations as well as those as to normal installations a normal installation alone
shall suffice.

(2) A normal installation must be capable of transmitting clearly perceptible signals from
sl:lip to ship over a range of at least 100 nautical miles by day under normal conditions and
CirCumstances,

(3) An emergency installation must include an independent source of energy capable of
being put into operation rapidly and of working for at least six continuous hours with a minimum
range from ship to ship of 80 nautical miles for ships of Class 1., and 50 nautical miles for ships
of Classes II. and I11., and such independent source of energy must be capable of being worked
for at least six continuous hours im:[ependently from the source of propelling power for the
ship, the steam supply system and the main electricity supply system. -

(4) For the purposes of this rule an installation shall be deemed to comply with the above
requirements as to range if it is able to maintain communication on a 600 metre wave ata mnge

o Statutory Rulm and l:lfrlr-n; Mo, 976 of 1920, t 0 and 10 Geo. &, e ﬂ‘i
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of one and a half times the number of nautical miles hereinbefore rmpe&:tivel}r prescribed over sea
by day with a Post Office Smndard Station when employing a receiver without amplification
devices.

6.—There shall be provided between the bridge and the wireless telegraph room means of
communication by voice pipe, telephone or other means and an operator or watcher when on
duty shall not leave the wireless telegraph room to deliver messages or to call his relief

Ships not Fitted with Jﬁprw.rd’ Autematic Apparatus.,

7.—If not fitted with an approved automatic apparatus for re-glst:rmg the signal of distress—
(i) A ship of Class I. shall carry certificated operators in accordance with the fulluwmg
table, and while at sea a certificated operator shall be always on watch :—

Nature of Foyage. Number and Grade of Operators,

(@) Voyage exceeding 48 hours from port Three operators, of whom one shall hold
to port a First Grade Certificate, and not more
than one a Third Grade Certificate.

(k) Voyage exceeding 8 hours but not Two operators of whom one shall hold a

exceeding 48 hours from port to port. + First or a Second Grade Certificate.
(¢) Voyage not exceeding 8 hours from One operator who shall held a First or a
port to port. Second Grade certificate.

vii) A ship of Class I1. shall carry certificated operators and certificated watchers in
accordance with the following table, and while at sea a certificated operator shall
always be on watch at the times specified in the Schedule to these Rules, and either
a certificated operator or a certificated watcher shall always be on watch at other
times.

Nature of Foyage. Number and Grade of Operators and
' W atchers.

(a) Voyage exceeding 48 hours from port One operator who shall hold a First or a

to port. Second Grade certificate, and two watchers.
(&) Voyage exceeding 8 hours but not One operator who shall hold a First or a
exceeding 48 hours from port to port. a Second Grade certificate, and one watcher.
(¢) Voyage not exceeding 8 hours from One operator who shall hold a First
port to port. or a Second Grade certificate,

(1) A ship of Class III shall carry one operator who shall hold a First or a Second
Grade certificate, and while at sea the operator shall always be on watch at the
times specified in the Schedule to these Rules

Ships Futted with Approved Automatic Apparatus.

8.—In the event of an automatic apparatus for registering the signal of distress being
approved by the Board of T'rade and the Postmaster-General a ship of Class [11. shall be fitted
with such apparatus unless the duration of the voyage on which it is employed does not exceed
eight hours from port to port, but in such a case the operator shall be on wat::h during the whole
time of the voyage. é
450 :
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9.—If fitted with automatic apparatus for registering the signal of distress approved as

aforesaid :(—

(1)

A ship of Class L. shall carry certificated operators in accordance with the following

~ table and while at sea a certificated operator shall always be on watch during

the times specified in the Schedule to these Rules, and a wartch shall be maintained
at all other times either by a certificated operator, or by a watcher, or by means
of the approved automatic apparatus

Nature of Foyage. Number and Grade of Operators.

(a) Voyage exceeding 48 hours from port ‘T'wo operators, one of whom shall hold a

to port.

First Grade certificate,

(k) Voyage not exceeding 48 hours from One operator who shall hold a First or a

port to port.

(i)

(iii)

Second Grade certificate,

A ship of Class I1. shall carry one operator who shall hold a First or a Second
Grade certificate, and while at sea the operator shall be on watch during the times
speciﬁed in the Schedule to these Rules, and a watch shall be maintained ar all
other times either by an operator, or by a watcher, or l.'rj.r means of the approved
automatic apparatus,

A ship of Class 111. shall carry one operator who shall hold a First or a Second
Grade certificate, and while at sea the operator shall be on watch during the times
specified in the Schedule to these Rules, and a watch shall be maintained at all
other times either by an operator, or by a wartcher, or by means of the approved
automatic apparatus,

Provided that if a ship of Class [II. is fitted with an automatic apparatus for registering
the signal of distress and with an automatic apparatus for registering the ship’s own distinguishing
signal, both of which have been approved by the Board of Trade and the Postmaster-General,
the operator shall not, while the ship is more than 150 nautical miles from any coast station,
be required to be on watch at the times specified in the Schedule to these Rules.

Qualifications of Operators,

10.—{1) Operators shall be graded into three grades in accordance with Rules to be made
by the Postmaster-General with the concurrence of the Board of Trade and watchers shall be
certificated by the Postmaster-General,

(2) Until graded in accordance with such Rules as aforesaid :—

(1)

(i1)

(iii)

An operator who holds the Postmaster-General’'s First Class Ceruficate of
Proficiency and who has had three years' experience as an operator may be
employed as if he held a First Grade certificate, but if an operator holding a First
Grade certificate is available an operator holding a First Class certificate shall not
be so employed on a ship of Class I. which is required by these Rules to carry three
operators,

An operator who holds the Postmaster-General's First or Second Class certihcate
of Proficiency and who has had one vear's experience as an operator may be em-
ployed as if he held a Second Grade certificate,

An operator who holds the Postmaster-General’s First or Second Class certihcate

of Proficiency and who has had less than one year’s experience as an operator may
be employed as if he held a Third Grade certificate.
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11.—The Postmaster-General may accept certificates granted to operators by the
Government of any part of His Majesty’s Dominions or of a foreign country in pursuance of
the regulations annexed to any International Radiotelegraph Convention for the time being in

sepTEMBER 18, 1920

force.

12.—These Rules shall come into operation on the Ist day of September, 1920,

Schedule,

Times oF Warcn ror Suips rREQuIRED To Carry Onxe or Two OprErATORS.

Times of Wateh

Timea of Wateh

* for Onea rator, | ior Two Operators
Zones. Western Limit. Eastern Limit. ; ﬂrﬂnﬂ;::h Creenwich
Mean Time. Mean Time,

A, |

Esstern Atlantie, | Meridian of | Merdian of 30° E. to | from B h. to 10 h. | from 0 h. to & h.
Meditorranean, 30 W., Coast the South of the 12h. ,, 14 h. | 6 h. ,, 14 h.
North Sea, of Greenland. Const of Africa. | 14 h. ,, 18 h. | Iédh. .. 18h
Baltic, Western Enstern  limit  of 20 h. ,, 22 h. 20 h. .. 22 h.
Arctic Sea. Mediterranean,

Black Sea, and of

the Baltic, 30° E. to

the North of Coast |

of Norway. A

5. |

Indianm Ocean, | Eastern Limit of | Meridian of 80° E... | from Oh.to 2h. from O h. to 2 h.
Eastarn Arctic Zone A, 12h. ,, 14 h. 4h. ,, 10 h.
Sea. : 16 h. ,, 18 h. 12h. ,, 14 h.

| 20 h. ,, 22 h. ! 18 h. ,, 18 h.
| 20 h. ,, 34 h.

C. . !

China Sea, Weat- | Eastern Limit of | Meridian of 160° E. | from Oh.to 2h.  from Oh. to 8h.
ern Pacifiec | Zone B, 4h, 8h Bh. ,. 10 h
Oecean. 12h. ,, l4h | 12h, ,, 14 h.

20h. ,, 22h. | 18 h. ,, 22 h.

I,

Central Pacific | Eastern Limit of | Merndian of 140° W, | from O h.to 2h. from Oh.to 2h.
Oicean. Lone C, 4h. ., 8h ! 4h.,, 6h.

Sh. ,, 10h Bh. , 10k
20h. .. 22 h 12h. ,, 18 h.
20h, ,. 24 h.

E.

Eastern Pacific | Faatern Limit of | Meridian of 70° W, | from Oh.to 2h. from Oh.to 2h
Ocean. Zone D, Zouth of the Coast d4h.,, 6h 4h.,, Bh.

of America, West 16 h. ,, 18 h 6h, ,, 14 h.
Coast of America. 2h ., 22h 18h. ,. 22 h.

F. | H

Wastern Atlantic | Meridian of | Meridian of 30° W., | from O h.to 2h. | from Oh. ta 2 h.
Ocean and Gulf T0* W. South of Coast of Greenland, 12h. ,, 14 h. 4 h. ,, 10h.
of Moxico. the Coast of ifh, .. 18 h 12 h. .. 18 h.

America, [East [ 20h, .. 22 h 20 h. .. 22 h.
i Const o f [ :
America, 5
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TIMES OF WATCH FOR SHIPS REQUIRED TO CARRY ONE OR
' TWO OPERATORS
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THE PM.G. EXAMINATION

Addendum to Appendix V.

of the Postmaster-General's

Handbook

After the 1st January, 1821, candidates for the
Poatmaster-General's certificate will be required
to satiafy the examiners in & written examination
in addition to the practical sxamination outlined
in paragraph 2, Appendix V. There will ba two
'Fﬂ'gﬂhl: of two hours each,

scope of the examination ia entirely ele-
mentary. The lollowing syllabus ia given in detail
for the purposs of indicating to teachers the limita
to which their courses nead extend. The knowled
of mathematics required will not exceed simple
arithmetic and algebra up to simple equationa.

ELECTRICITY AND MAGNETISM.

Magnetism.—Poles of magnets. Force betwesn

les. Magnetic moment. agnetic field of force.
Ell)rang'th of magnetic field. Materials for magnets.
Permeability. Residusl magnetism. Methods of
magnatisation. Elementary notions of terrestrial
magnebism,

Feneral Elecirical Phenomena.—Elementary no-
tions of molecules, atomsa, fons and electronas,
Flementary explanation of charge, current, re-
sistance, potential and potential difference. Attrac-
tion and repulsion of charged bodiea. Spark and
brush discharges.

Condensers.— Elementary theory. Seat of charge.
Capacity. Formula for caleulation of capacity of

arallel plate condonsers. Matenial for condensors.
fect on I:I;?M‘llt}f of charge of dielectric in &
condensar. nita of capacity. Limit of charge.
Energy stored. Methods of joining up, and simple
caleulations of joint capacities.

Atmospheric Electricity.—Elementary theory of
thunderstorma, Lightning conductars.

Electric Currents.— Elamentary idea of production
of eurrents by chemical action in primary cells.
Pogitive and negative poles. Elementary notions
of polarisation and local action. with methods of

revention in ‘“Daniell "™ and " Leclanché ™ colls,

‘oltage and internal resistance of colls. TUnitz of
current, voltaze, resistance.

Diry Cells, - - General construction and uses.

Serontory Cells,—General principles of construe-
tion and sction, Care of cells. Capacity of cells.
Methods and rates of charging. Indicationa of
correet connections for charging. Testing polarity
of eharging mains. Maximum and minimum limita
of voltage and specific gravity. Use of hydrometer,
(iamsing. Causes of buckling and sulphating of
plates, Testing condition of cells. Protective
devices,

Resiptance, —Conductors and insulators, Hesists
ance of a body depends on material, cross section,
length, and temperature,

Ohm's Law.—Statement and simple caleulations,
Joining up resistances in parallel and series,
Calculations of eurrenta in simple branched con.
ductors, Joining up cella in parallel and series.

Dirert Currents.—Elementary magnetic, heating

and chemical eflects. Distribution of magnetic
field round a wire conveying & current.

Eleciro-Magnets,—General elementary principles.
Solencids. Ampere turns., Elementary notions
of & magnetic eircnit.

Electromagnetic  Induction.—Effect of relative
motion petween conductors and magnetic felds.
Eddy currenta. Elementary notions of self induction
and mutual induction, nit of inductance.

Alternating Currents.— General elementary prinei-
plea. Frequency. Elementary ideas of effect of
capacity and inductance in producing phase
alterationa. :

Voltmetera and Ammeters.— Elementary principles
of conatruction. Moving eoil and hot wire in-
atruments. Use of. Methods of joining in &
circuit.

Power.—Definition.
voltmeter and ammeter,
power factor.

Transformers,—Elomentary principles of con-
struction and sction.

Imduction Coil.—Elemontary principles of con-
struction and action,

TECHNICAL WIRELESS TELEGRAPHY.

Ether Waves.—Elementary notiona on  the
transference of energy by ether waves, continuous
and discontinuous tci‘lmnpad and undamped ).

Ihhamos.—Elementary theory of the procesa
of obtaining D.C. from a dynamo.

Motors.—Elementary principlea of construction
and sction. Action of field regulators and starters.
Care,

Motor Alternalors.— Elementary principles of
conatroction and action.

Rotary Converters.—Elementary principles of
conatruction. Slip ringsa. Brushea. Bpeed and
Frequency. D.C. and A.C. voltagea. Frotection
devices (guard lamp, fusea, switches, ete. ).

Charging Cirewil.— Funetions of apparatus uaually
included and method of connections. Keye,
manipulative and magnetic. Measuring instru-
ments. Pilot lamps. Fuses. lron core induet-
ances, Choking coils,

Transformers.— Use of, in wireless installations,
Ratio of transformation. Multiple windinge of
coils, and methods of joining up. Testing of coils
for faults,

Rewonance in Charging Circuit.—Natural fre.
guency of & cirenit.  Elementary notions of
resonance. LUse of iron-core indoctance and feld
regulator ih obtaining resonance. Effect of re-
sonance on power.  ITnidieations of lack of resonance,
Probahle re-sdjustments required to  maintain
resonance on change of caparity, ete., in secondary
eireuit,

Oacillatory Currerte.—Method of production by
apark discharge. Formule for frequency and wave-
length. Elementary idea of damping. Desirability

Unita. Measurement by
Elementary notions of
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of keeping resistance low., Elementary idess of
high f[requency resistance., Method of changing
wavelength.

Closed Daei Circuil.—Funations of apparatus
usually employed, Methods of joining up.

Main Condenser.—Principles of construction for
wireleas inatallations. Energy and gquantity of
electricity stored. Risk of damage. Protective
apa.rk gapa. Msathods of testing.

rgers.—Fixed and rotary (synchronous
and asynchronous ). Quenched k. Adjustments.
Elementary theory. Advantages and disadvantages
of the vanous types,
. Spark Freguency.—Definition. Advantages of
high spark f[requency. Methods and effects of
viarying apark frequoncy,

Oscillation Tranaformers.—Funections and adjust-

menta. Resonance between oscillatory eircuits,
Principle of tuning cireuits. ]
Coupling.—Percentage of coupling. Inductive

and direat. Methods and effects of variation,
Radiating Cireuil.—Eisential difference betwsen

n n and closed oecillatory ecircuits, Functions
appara.tua ususally amrluym:l and methods of

-n.-l:mnacl::.un oacillation transformer
(jigger). Amnl tuning inductance. Arran nts
for changing from * send *' to * receive.” Use of

short-wave condenser.
matar,

Aerial. —General types. Elomentary notions of
properties of different types, Inductance and capa-
city of serials. Function of the " earth.”" Necessity
for I:lh.igh insulation of asrial. Type of insulators
used,

* Plain- Aerial." —Principle of transmission by
plain aerial. Advantages and disadvantages.

Tuning lamp. Aeral am-

ITnduction Col.—Use of induction coil in wireless
eircuits,

Rece plion,—General prinei of reception.

Tuning Heceived |gnnia|.ﬂ—m of tuning
eircuita usually employed and met 8 of connection.
Functions of serial tuning condensers and in-
ductances. Em:&lgng. Frotective devices.

Telephones.—FElementary theory of telephone
receivers. (eneral construction. High and low
regietance telaphones, Telephone transformers.

Magnetic Detector.—General principles.  Con-
struction and method of joining in circuit. Ad-
justmenta,

Crysial Detectors.—Propertiea of. Elementary
notions of characteristic curvea. Materials for
detectors, Potentiometers. Principles of balanced
eryatals,

Thermionic Falves,—Elementary theory of action
of two and three slectrode valves,

Reeeplion of Condinuous Wares,—General princi-
ple of heterodyne reception using three electrode
valves. HlmEIn circuita of detectors and amplifiers.

Buzzers.—General principles of construction and
use of testing buzzers. Tuned buzzers.

Tﬂimg ..-l-pparutw —Use of ﬁ:nﬁmtem {da-
tectors) in testing for faults. ting with cells
and telephone receivers.

C.W. and I.C.W. Tronsmission.—Advantages
of continuous wave transmission.

Goneration of H.F. oscillations by means of
three electrode valves, Bimple geneérating circuits.
Methods of ebtaining H.T. voltage for the anode
circnit.  Principles of interropted conlinuous wave
tranamiasion.

iagrams, —Bimple akeleton diagrama of circuits
will ba required.

A WIRELESS CLUB FIELD DAY

The Wireless and Experimental Association of Peckham at Work

ARLIER in the year one of our

members, who was probably provoked

into 2 fit of optimism by a fleeting

glimpse of sun,* suggested that we

should arrange a ficld day. We

heartily, and sent in an application for

official permission. After some delay the

magical document arrived, and, having

obtained the consent of the Camberwell

Borough Council, we proceeded to One

Tree Hill, Honor (ak, the scene of our
activities.

We took with us two power buzzers

*A luminous, heat-giving body said to exist 03
million miles from the earth,

and some amplifiers, with two B-volt
accumulators and high tension batteries.
One transmitting station and three receiving
stations were set up as follows. At the ends
nf a base line fﬂrt}' feet long, two gal-.ramscﬁ
iron earth-pins were pushed into the stiff
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clay and connected with the er buzzer
(see Fig.) by lengths of 3/22 copper wire,
The receiving stations consisted merely of
similar pins stuck in the ground and mnnected
to the headgear telephones,

¢ ammeter on the buzzer showed
0-5 ampere when working with 12 volts,
so that we were well within the 10 watts
allowed by our permit. A small motor-
cycle spark coil with 4 volts on the primary
and the secondary connected direct to the
sending circuit did not give such good
results,

As soon as the receiving stations announced
the receipt of healthy signals our Secretary
began to transmit at about ten words a minute,
and did not desist until he had ploughed
through a column of the Eveming News.
So little did we desire the embarrassing juvenile

THE WIRELESS WORLD

audience that usually springs up like magic
in the vicinity of a “ show,” that we hid as
much as possible in the folds of the ground,
so successfully, in fact, that a newspaper
reporter who was hunting for us failed to
find us,

To wireless club enthusiasts who desire to
improve their Morse reading amidst open air
surroundings all the participators in our
test recommend the same arrangement, as
hcmg easy to carry out, and involving no

* jamming.”

The writer has succeeded in signalling
over a surprising distance with a small buzzer
and a pocket lamp battery, so our readers
need not despair if a power buzzer is un-
obtainable,

[I¥e shall be pleased to recerve other accounts
of similar outings.—ED.]

STORM WARNINGS BY WIRELESS

SYSTEM of wireless telegraphy

storm signals for the coasts of

France has been established by

the French Government. The

system embraces transmission by

the Eiffel Tower and by the stations here

given, when the weather forecast shows the

wind to exceed 50 feet per second (force 7

on Beaufort’s scale). The French coast

has been divided into four areas, viz. :—

“ Manche " (English Channel), “Bretagne "

(entrance to English Channel, south coast of

Brittany and northern part of the Bay of

Biscay), * Océan™ (from the Loire to the

Spanish frontier, including the central and

southern parts of the Bay of Elsl:a}-';l,

* Mediterranean ™ {French coast in the
Mediterranean).

The signals are sent en clawr, giving the

name of the area threatened and the probable

direction from which the wind may be ex-
pected, Eiffel Tower (FL) transmits ar

0945, 1600 and 2330 G.M.T. on 2,500
metres wavelength, immediately after the
daily weather bulletin, and again at 1100 on
3,200 metres, after the press message which
follows the 1045 time signal.

Cherbourg (FUC), Brest (FUE), Lorient
(FUN), Rochefort (FUR), Toulon (FUT),
and Ajaccio (FUI), also transmit warnings,
as soon as they are received by land line, or
from FL, on a 600 metres wave. These
latter stations first send out the International
safety signal TTT. This is followed a
minute later by the storm signal, which is

ted three times at intervals of ten minutes.

FUC, FUE, FUN, FUR transmit signals
concerning * Manche,” ** Bretagne™ and
* Océan,” FUT and FUI concerning the
* Mediterrancan "’ area. When the trans-
mitting time does not coincide with the
watch keeping hours of ships carrying one
operator the message is repeated at the com-
mencement of the succeeding warch.

* Admirmlty Notice to Mariners, No. 1238 of 1920,
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"WIRELESS CLUB REPORTS

The Wireless Society of London.

The Wireless Society of London commence their
new session with a lecture on 30th Beptember,
at & pm., in the Lecture Hall of the Institu-
tion of Civil Engineers, Great CGeorge Street,
Weatminater.

The lscturer is to be Mr. Maurice Child, one of
the Committes of this Society, and he will give his

experiences in the construction and working

of a H.F., amplifier. Since the last session closed

large numbers of applications for membership have

been received, and these will be balloted for at the
ember mesting.

t is gratilying to note that many more provincial

ieties have made application for affiliation, and
it is hopad that those Clubs that are not yet
affiliated will come into line at an early date.
Particulars of the Society, application forms for
membership, ete.,, may be obtained from the
Hon. Secretary, Mr. Lealie McMichael, M.L.R.E.,
32, Quex Road, West Hampstead, N.W.6,

Wireless and Experimental Association.

(A ffilsated with the Wirelear Society of London:)

At & meeting on August 25th, a 15.minutes’
buzzer ice and keying instruetion were
followed by our genial General Manager,
Mr. C. Sanders, producing from under his hat a
miniature receiving set. %’IE outside dimengions of
the box were "2 inches by 2} inches by 3} inchea,
and with it he had received signala up to 1,400
metres. [t comprised a tuned primary and secon-
dary, with variable condenser and crystal detector,
and displayed the marvellous ingenuity and
boundléss patience necessary to make this bijou
set,

Our Chairman, Mr. A. W. Knight. then describe:l
with examples, a new telephone set he is construct .
ing. Mr. Kloots, with the aid of the gas and water
mains, then told us what Eilvese, (Hanover), wan
maving, and tuned in Horera with remarkable
atrength.—Hon. Secretary
House, 18, Melford Road, E Lulwich,

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

It will be of intereat to embryo experta to know
that the lines on which the Soriety works appeals
to them rather than to the more advanced studenta.
No knowledge of wireless is required to qualify for
membership, but the :Fpl':l:'a.nl muat :llmw cone.
clusively t*ha intends to take the matter up
seriously with a view to aasisting in every possible
winy the aims of the Society. Eapecially are thosa
in the slectrical profession reyuested to take an
intereat in this science, as there are many eleetrical
subjecta closely allied with wireless telegraphy and
telephony.

A apecial Advisory Committes deals with Corres.
ponding or Associate members and those residing
in the Mancheater district who become full mem-
bers and are entitled fo use the various apparatus
which ia installed at headguarters, One member,
who had endeavoured in vain to obtain messages

r, Mre. (2. Button, Melford

on & complete receiving set for three months prior
to mmlling as a member, was requested to bring
hia set with him the following evening, and within
half-an-hour the owner had the pleasure of receiving
his first on a emall frame aerial wsed for
teating. Since that time he has had no difficulty
in receiving all the European routine stations, So
much for the amatear.

As regards the more advenced students, they
will find that many a pleasant hour can be passed at
the Clubrooms, the winter P me being
exceptionally attractive in the way of lectures,
demonstrations, conducted parties to various works,
stations, efe,

The Hon. Secretary will be pleasad to supply all
particulars and answer any guestions which corres-

dents consider n regarding member-
ahip, —Address : Hon. Secretary, Mr. Y. W, P.
Evans, 7, Clitheroe Road, Longright, Manchester.

North Middlesex Wireless Club.

{ Affiliated with the Wireless Society of London.)

The Club continues to hold ite meetings fort-
nightly, and although during the holiday season
the attendance has fallen off, it is anticipated that
by the middle of September the meetings will show
A& greater increase in the number of members than
ever, By that date the lecture evenings will have
been resumed, and members will be getting busy
with their experiments, At the meeting beld on
August 25th it was hoped to be able to receive
ROINE ﬂﬁecia'l signals, but unfortunately it was
found that an accident had happened to the Club'a
aerial, and although thia was temporarily fixed up,
the results were disappointing. Full iculars
of the Club may be obtained from the Hon. Secre-
tary, E. H. gﬂl" . Nithedale, Eversley Park
Road, Winchmore Hill, N.21.

The Bristol and District Wireless
Association.

(A filiated with the Wireless Xociety of London,)

Meetings of this Association were resumed on
Friday, September 10th, at 11, Leigh Road,
liflon.

Will candidates for membership pleass notify the
Sccretary of the Association at the above addreas
as soon A3 possible.

There are large numbers of amateurs in Bristol
and district who appear to be unaware of the
existence of the Association. If they read the
Wirelras World, and see this report, it is hoped
that they will Le enlightened — Alan W. Faweott,
Haon., Secretnry.

" Liverpool Wireless Assoclation.
{ A filicted with the Wireless Society of London.)

The above Association held a practical demon-
stration in Wireless Telegraphy (Reception only)
at  Calderstone Park, Liverpool, on  Saturdsy,
August Zlat, which was well attended by members
and friends., Experiments were carfisd out on
both valve and crystal reception. A simple one-
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wire aerial waa formed by attachments to trees,
a pond near by assisting in obtaining an earth.
Very satisflactory signala were obtained. The
weather, however, was somewhat cold and windy.
and not ideal for sitting out.

An excellent tea was afterwards partaken of at
the caféd situated in the unds, end this was
followed by & wvery g muszical mmo
rendered by the avertrea Mala Vaoice Choir.
Altogether & most enjoyable time was spent. and
it is hopead this will the forerunoer of many
other such outings.

Applications for membership should be addressed
to BE’ 8. Frith, Hon. SBecretary, 8, Cambridge Road,
Croaby

Burton-on-Trent Wireless Club.,
(A ffiliated with the Wireless Society of London. )

During the summer months & correspondence
section, has been formed. A series of papers on
" How to Make a Wirelesa Receiving Bet ™' have
been prepared by a Sub.Committee of members,
and will be forwarded to thoss corresponding
members requiring information. The Sub.Com-
mittoe also advieea membera on other gueations
relating to experiments in wireleas.

Several membera of the Club have been busy
erecting apparatus during the summer. It is
hoped to recommence winter ations in a fow
wonk's time. The present niur:E::nhip of the Club
is fifty.

Porsona wishing to bescome co ding mem-
bera (annual subscription, 58.) should communicate
with the Hon. Secretary, Mr. R. Rose, 214, Belve-
ders Road, Burton-on-Trent,

Leicestershire Radio Soclety.
(A filicted with the Wireleas Society of London.)
A meeting of this Society was held on August
27th, Mr. 'C'.ET. Atkinson, Vice.Chairman, presiding.

During the firat part of the evening the members

of the Boristy present divided up into small com-
panies for the purposs of Morse practice. Duri
the business proceadings the newly-appoin
Secrotary reported that in future the hamrqu.n.rtem
of the Bocioty would be at the YVaughan Working
Men's Colloge, Great Central Btmat.ug}!r H. Id
then gave a demonstration on * Honeycomb ™
eoila, and after pointing out the advantages of
" Homeveomb ™ over other tuning coils, and of the
ayatem of capacity tuning, made possible by a
proper use of game, Mr. Dyson wound a coil before
the members. The process proved so oasy that
reveral members ghowed their gr of the subject
by taking turns at winding the coil. A methed of
winding- honeycomb coils on a lathe waa describod
and also &8 method of winding duo-lateral coil. The
demonstration waa greatly appreciated hy the
members, and in well.chosen words the Chairman
suitably thanked the speaker.

The Society ia hoping to extend ita activitiea
during the coming winter sesaion, and those resident
in the County of Loicestershire who are intereated
in the study of wirelesa will be welcomed by the
Boriety. The Becretary, Mr. W. E. Dent, * Claro-
mont,” 45, Baden Road, Leicester, will be glad to
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give information to all who may be interested with
& view to membership.

Stockport Wireless Soclety.

The weekly mebting of the above Society waa
held on Friday last. August 20th. The Chairman,
Mr. H. C. Woodhall, ided over & good attend-
ance, and at the conclution of business discussion
the Secretary gave an interesting lecture on In-
duetion Coils and Transformers. The lecture was
made particularly lucid by meana of blackboard
illustrations and sketchea, a wvery interesting
discussion taking place at ita conclusion. Major
Swart thon gave an interesting discourse on present
day detectors. The locture was ably miven and
illustrated by the exhibition of s portable valve
set in which every member was keonly interested.

On August 27th, at the Rechabites’ Hall, some
gixty membera, fdends and visitors, assembled at
8 dance and wireless demonstration, arranged by
the Society.

At 8 p.m. the demonstration took . and
proved of great intersat to all present. Becre-
tary, addressing the assembly, dealt briefly with
the wonderful developments in wireleas telegraphy
and telephony,. and stated that members wsﬂm&d
the opportunity of giving #0 many laymen a prac-
tical demonstration of tga poesibilitiea of wireleas,
Calling attention to the six.valve set (installed by
Measrs, Faure, Bwart, Woodhall and Emeraon), he
announced that a transmission by telephony over
a distance of ten miles had been arranged by two
members. A few minutea before 8 p.m. the pre-
liminary whiatle was duly picked up, and with the
introductory ** Hello ! gtu:kpurl Wireless * the
operators  read enatches of news, which
were also heard by a number of wvisitors in the
multi-headgear. Following this the Becretary took
down BYEB Press. During the relreshment interval
the Chairman, Mr. H. C. Woodhall, read the news
as taken down by our 30-word man, Mr, I, A
Faure, The remainder of the programme ensoed,
and we feel aure that both sections of the enter-
tainment were well snjoved.

The Secretary would ba glad if amateurs who
heard the above-mentioned telephony transmission
;.lt. 8 p.m. on August 27th would communicate with

im.

Will all membera kindly note that the Winter
Bession commenced at the Foresters® Hall, Church-
gate, Stockport, on September drd. All interested
in wireless work and desirous of joining the above
Bociety should communicate with the Hon. Secre-
tary and Treasurer, Mr. Z. A. Faurs, 3, Bank’s Lane,

Stockport.

Bradford Wireless Soclety.

A meeting of this Socioty was held on August 12th
in the Club room at 5, Bandall Strest, but on
account of the holidaye fow members were preasnt.
It ia ho to arrange & programme of lectures and
papers for mestings throughout the winter session,
and all members who are able to assist in this
matter will oblige by ecommunicating with the
Secretary. Parmita have been obtained for the
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erection of an installation at the Club room, and
also for a portable set ; the latter not to be moved
outside a radiua of twenty miles. The membership
book shows a total of 38 members and the Hon,
Becretary, Mr. J. Bever, 85, Emm Lane, Bradford,
would be glad to supply all information to whom-
sosver this report may have excited interest.

Co-operation wanted at Portsmouth.—With
a view to forming an amateur wireless club at
Portamouth, Mr. E. Martin, Jnr., of 200, Lake Road,
Portamouth, is secking the assistance and co-
operation of other amateurs in the distnet. Mr.
Martin ia not only willing to offer his services, but
is also prepared to furnish 8 sum of £2,2&, in starting
a ratisfactory Club amonget those wireless enthusi-
asts of Portsmouth, noms de plume of some of
whom have appearsd from time to time in our
Questions and Answers columns,

Enfield Amateurs.—A reader of thia magazine,

AMATEUR RECEIVERS

& reasident of - Enfeld, has communicated to us
a desire to form & Wireleas Club at Enfield or in ita
neighbourhood. Observing no less than three
amateur serials, all within proximity to his
own, he is of f.ha ppinion that thers 18 much which
could be disrussed between their owners with pood
advantage to all. Interested readers will pleass
communicate with Mr. Geo. E. Barsham, 43,
Landsesr Road, Bush Hill Park. Enfield, N.

Amateur Call-signs.—A number of enguiries
have reached us concerning the identity of cortain
wireless stations, the call-signs of which are un-
known to us, For the purpose of answering these
enquiries whers ible, and ss a guide to other
amateurs, will the roaders of this paragraph who
are in possession of transmitting licences kindly
forvward their call-signe to us for our information
anld the benefit of the " Questions and Answers ™
colimmn,

TRANSATLANTIC TESTS FOR AMATEUR
RECEIVERS.

HE. steady monotony of receiv-
ing routine stations and signals
which have no bearing on the
amateur advancement as a
whole, is to be pleasantly sub-
stituted by work similar to the early experi-
ments of bridging the Atlantic in the "90's.

A number of American amateurs who have
stations of various types along the Atlantic
Coast are anxious to co-operate with British
operators of receiving sets in this country,
to establish a long distance amateur record.

Those American operators who have
established communication over distances in
excess of one thousand miles with a transformer
input of 1 k.w. or less, wonld now like to
make transatlantic tests with the assistance
of one or more English experimental stations
equipped with very sensitive receiving
apparatus.

The champions of spark transmitters
believe that they can cover the distance with
1 k.w. sets, while those who have vacuum tube
transmitters are equally sure that it can be
done as soon as cool weather, with the reduc-
tion of static, sets in. Amateurs in this
country who are willing to make the attempt
are requested to communicate with Mr.

M. B. Sleeper, Radio Editor, Everyday
Engimmeermg Magazine, 2 West 4ﬂth Street,
New York City, through whom arrange-
ments will be made with those experimenters
who wish to attempt the transmission.

T'hat the project is not impractical is shown
by the degree of efficiency attained by the
English developments in high ampli fication
and the success of the American experimenters
with their transmitting equipment. "The
accomplishment of this feat, with an input not
exceeding | k.w., will create tremendous
interest in amateur activities. It will bring
about an increased murtual interest between
the radio men of the two countries, and will
be an achievement for the experimenters
comparable to the first commercial trans-
atlantic communication,

We would point out to the amateur the
immense interest such tests as these are able
to afford, and hope in all sincerity that no
stone will be left unturned to bring the
experiment to a successful issue. At the
conclusion of these transocean tests we will
be pleased to receive photographs of the first
successful apparatus, together with its descrip-
tion, for publication in the Hireless World.
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NOTE MAGNIFICATION WITH A
H.F. AMPLIFIER

N a recent article in the Electrician, by

Dr. W, H. Eccles and Mr. F. W, Jordan,

the authors discuss the possibility of

unilsmg an amplifier designed for opera-

tion at high or radio frequencies for the
purpose of amplifying low frequency currents.
In the case of a receiver picking up either
ordinary continuous wave signals or radio-
telephone signals, it is well-known that such
received oscillations can be accurately
amplified by means of ordinary radio frequency
amplifiers, that is to say by amplifiers in which
the coupling coils or condensers are designed
to be suitable for operation at high frequencies.
The reason for this is to be found in the fact
that the modulation of the steady continuous
waves is equivalent to a change of their
frequency. If we represent the frequency of
the wave oscillations by N and assume for
the moment that the modulation current
impressed upon them in the manner of a
radiotelephone transmitter consists not of
ordinary speech currents of irregular wave-
form and frequency, but of a pure sine wave
alternating current of frequency m, then the
resultant frequency of the transmitted oscilla-
tions will vary between N-im and N—n.
Since, however, n is usually small compared
with N, the resultant change in frequency
of the oscillations is on the whole quite
small, and hence an amplifier designed for
the frequ-:ﬂc}r N will usually be casily able
to amplify satisfactorily, currents of frequency
N +-n or of frequency N—n,

“This in brief is the principle of the arrange-
ment suggested by Dr. Eccles, as he proposes
that the low frequency currents to be amplified
should be combined -with high frequency
oscillations and thus be able to be amplified
by a radio frequency amplifier. One of the
arrangements described in the article is
illustrated in Fig. 1. The low frequency
currents for amplification are applied to the
apparatus through the coupling transformer
T,y connected in the anode circuit of the

valve V. This valve is armnga:l to set up
steady undam oscillations in the circuit
LC by the action of the retroactive coupling
M. The low frequency currents impressed
in the anode circuit through T cause the
amplitude of these high frequency oscillations
to vary in accordance with the wave shape of

oA,

CAg

Fig. 1.

the low frequency current, and thus the high
frequency output from the terminals A, and
A, likewise varies. These terminals may be
cunnecl:ed to the input of an ordinary radio
frequency amplifier, and the whole current
amplified. The output from the amplifier
may then be rectified, by which process the
high frequency component is removed, leaving
only the amplified low frequency current. It
is stated that either speech or very low
frequency currents may be amplified in this
way without the least distortion,

Many arrangements of this apparatus,
other than the one sketched in the figure, are
possible, but the principle of their operation
is the same in each case, so that turther
description is unnecessary. As a matter of
fact practically any of the well-known methods
of radiotelephone modulation could be applied
to this arrangement with good results,
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BEGINNERS

WIRELESS TELEGRAPHY CALCULATIONS

I. CONDENSERS.

HE capacity of a condenser can
be defined as the quantity of
electricity required to raise its
potential by one wvolt  This
can be expressed in symbols by

where C is the capacity in farads, O is

the qu:mt:t].r of current in coulombs, and ¥ the
potential in volts. The formula for calculat-
ing the capacity of any condenser can be
derived from the definition as follows :—
Take the case of a pair of parallel plates
separated by a small layer of air (Fig 1)

c=2

Fig. 1.

If a voltage # is applied to one of the plates,
electric lines of force will extend across the
whole space between the plates. These
lines of force (or electric field) will d

for their intensity on the applied voltage and
the distance between the plates. The field

therefore is equal to ti where ¢ is the thickness

of the dielectric between the plates

It is necessary here to introduce another
definition which occurs in electrostatics,
namely that of surface density. The surface
density of an electric charge on a plate is
the amount of electrification per unit of area
at any point on the surface. To explain
further :—If we charge any metal plate by
some means, such as an influence machine,
the charge will spread uniformly over the
whole surface ; that is, no part will be more
strongly electrified than another. The in-
tensity of this charge can be expressed as the

amount of electrification per unit of area.
Thus, of two plates one having ten units of
electrification per square centimetre, and the
other twenty, we should say the latter was
charged twice as strongly as the first,

In the case of the plates under considera-
tion, if one is charged with a certain potential,
the electric field between them will clearly
depend on the strength of the charge.

Calling the surface density p, the strength of
electric field is equal to 4= p at any point
on the plate.

Equating this to the previous expression
for the electric field, we have :—

dmp= 4 or p= ¥
t 4wt
To find the whole charge on the plates we

have to multiply this expression by the area
V4

4t
If ¥ is one volt, this expression will give
the capacity of the condenser, with an air
dielectric. Thus :—
C':Tf— absolute units.

i

A ; the charge, therefore, is

For other materials we must multiply this
expression by the figure for the specifc
inductive capacity of the material,

The S.I.C. of a dielectric, it will be re-
membered, is the ratio of the capacity of a
condenser with an air dielectric to thar of a
condenser with a dielectric of that particular
material.

Also, if we wish to express the capacity
in microfarads, the expression must be divided
by 9 105

In 1ts final form, therefore, the formula
for the capacity of a condenser is—

C (mfds)= X4

4wt 9 x 103
of the plates in square centimetres, ¢, the thick-
ness of dielectric in l:tmlmetres, am.‘l £ the
specific inductive capacity,

As an example, let us take the following :—
Find the capacity of two plates each measuring

where A 1s the area
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THE

10 ems. x 20 cms., and separated by a layer
of air 1 mm. thick.
The total area of the plates is 2 x 10 x 20

sq. cms. & in this case is unity. We have,
therefore—
g AL
T 4w 001 x 9x 108
= o, = 0:00035 mfds.

wx9x 102
In the case of a condenser having many
pairs of plates we must only consider the
number of dielectrics between the outside
plates, It will be scen that the number

r”::[::]_

Fig. 2.

—
=

(b

of plates in the condenser is one more
than the number of thicknesses of dielectric.
If we take n to represent the whole number of
plates in any condenser, to find the capacity
we must multiply the expression above by
n—1).

: As Ja further example let us calculate the
size of condenser required for a capacity of
0-001 mfds. If, instead of air, we use some
dielectric such as ebonite, or, better still,
mica, the size of the condenser will be con-
siderably reduced. The S.I1.C. of mica is
approximately 8, and a convenient thickness
of sheet will be 0-25 mm. We have, there-

fore :—

 AxBx(n—1)
S 4w x0-025 x 9 x 10%
ur;fx[ﬂ_”=4’7":ﬂ‘n2_5x9:u: 108 % 0-001

8
=441 approximately.

I If we make n=11,(w—1) is 10, and A is
therefore 44-1 sq. ems. The area of each
plate will be 22:05 sg. cms. A suitable
dimension would be 55 cms. X 4 cms.

The condenser required, therefore, will
consist of eleven sheets of tin foil or other

WIRELESS WORLD

metal, 5-5 cms. x 4 cms., separated by mica
sheet of (-25 mm, thickness.

Where condensers of large capacity are
required it is sometimes convenient to calculate
dimensions for several small condensers,
and then connect them so that the whole
arrangement will have the required capacity.
Condensers may be connected either in series,
in parallel or in a combination of both series
and parallel (Fig. 2 a, b and c respectively).
In the case of condensers connected in
parallel, it is easily seen that this cor-
responds in effect to one large condenser,
since the whole of the plates on each
side are connected to a common terminal.
The total capacity of any number of con-
densers in parallel is, therefore, the sum of the
individual capacities. When the condensers
are connected in series, however, the result
15 not so easily seen,

Suppose two condensers connected in series
had a certain voltage applied to them. The
same quantity of electricity will low through
each, and therefore the voltage across. each
condenser will be in proportion to its capaciry.

We have ﬂ=—g where C is the totl
capacity of the condensers, and F is the
voltage applied across them,

For each individual condenser

¢ g
Ci=% and Cy=
s T

Where C, and C, are the separate capacities,
and F, and V) the respective voltages across
them.

ﬁlﬂl’.‘hl F] - F:.:F
i FYaMFD

HI—!HI_—i
e D)

HH= o

()

Yz MFD

Fig. 3.
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Combining these expressions, we obtain—

v+ rﬁé?l + E
e (-E-[-I_i‘t)
or F—g(ﬂ_il+_|72}
But E:%

Therefore lﬂ.: (;- - l)

That is, the effective capacity of two con-
densers in series is equal to the reciprocal of the
sum of the reciprocals of the capacity of each.

Let us apply this result to find the capacity
of two condensers (1) in parallel, (2} in series.
If each condenser has a capacity of 0-001
mfd., the capacity of the two in parallel is
2x0:001 or 0-002 microfarads. If they

are connected in series—

' _r_];'= (E{lmi +:}-{:m ) =u-u2r:h'.'

‘-]-gi’ | 0-0005 mfd

Sla=

B}' havmg a number of condensers of the

same capacity, it is possible to connect them
to obtain a wide range of values.

The followinyg table shows how five con-

densers of | mfd each can be connected for

‘any value of capacity from % to 5 mfds.

Arrangement Tm.al .

) | capacity. |
| 5 in series - - - - 4 mid.
3 in series - - - - | 4 mfd
2 in series - - - - |} mid.
4 series ; | parallel®* - - | 1} mfd.
2 series ; 3 parallel* - - | 3} mfd.

3 in EETIES, in parallel with 2 in

series® = - - - | § mfd.
3 parallel - - - - | 3 mhd
4 parallel - - - - | 4 mid.

5 parallel - - - -1 5 mAd. ‘

I
*Se0 Fig. 3 a, b and o

The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

INDUCTANCE COILS (Part II.)

HE tables and particulars of

windings given in the last

1ssue were for the calculation

of the inductance of single

layer solenoids. This type of

winding is suitable where space is not of much

account, but where it is necessary to build up

inductances in as small a space as possible,
other methods of winding are adopted.

There are several types of winding in

practice, single layer, basket winding, honey-

comb winding, machine winding, layer wind-

ing and pile winding. In a recent article
on the C.W. oscillator, we dealt with basket
and honeycomb winding, and we will now
describe the advantages and disadvantages
of layer and pile winding.

Luyer Windings.
This type is shown in Fig. 1. The wire
is wound backwards and forwards like a
reel of cotton, until the required number of
turns to give the required inductance is
reached. As far as the inductance value is
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concerned this is quite in order, but the
Hlf-ﬁplﬂltj" of the coil will be very high.
This fact will be readilv understood by con-
sidering the potential difference between the
ends of each layer at the point marked P in

Fig. 1.

Fig. I. Toovercome this dificulty a method
of layer winding called pile winding is used.
Pile Windings.
Figs. 2 and 3 illustrate this method quite
clearly. Betore winding, it is necessary to

l:lEt-ETInII'tE the number of turns of plle neces-
sary to give the rtqu:rl:d inductance.

To calculate the inductance, proceed to

calculate as for a single layer solenoid, wound
with wire of the gauge it is proposed to use,
and multiply the values so found by the square
of the number of piles it is proposed to use,
re, for a two-pile winding muluply by

22=4, or for three-pile multply by 3*—9

THE WIRELESS WORLD

and so on. This method of calculating will
be found approximately correct.

Having determined from the calculations
the gauge of wire and the number of piles to
be used, the winding may be proceeded with as
follows. Assume that we wish to use a four-
pile winding. Commence by winding four
turns of wire and then take the wire back from
the fourth turn on to the top of the first and
second turns, and then wind three turns, which
will lie between first and second, second and
third, and third and fourth turns ; this brings
us up to a total of 7 turns. The eighth
turn must now be taken over, to lie between
turns five and six, winding two turns which
will bring us up to the ninth turn, completing
the last layer with the tenth turn, which will
lie between turns eight and nine. The

'winding has now the cross sectional form of a

pyramid.

Fig. 1.

Now, to continue, the eleventh turn must
lie on the former against turn number four,
turn number twelve on eleven, thirteen on
twelve, fourteen on thirteen, and fifteen on
the former again, and so on in this manner
until the required number of turns are reached.
Fig. 2 shows clearly how the former is wound
and if the wire is wound on to the former
tightly, and the turns wound closely, no

. difficulty will be found in constructing a coil

of this type.
A two-pile winding is very easily made ;
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first wind two turns, wind the third turn
back on to the top of turns one and t wind
the fourth turn by the side of turn two, and
proceed in exactly the same manner as in the
four-pile example.

The self-capacity of a pile wound coil is
small, due to the fact that there is no great
potential difference between any of the turns,
An example illustrative of this point, and which
arose in practice, may be of interest to
the reader. A former was wound with 180
turns of No. 22 DW.S. in three layers,
61, 60 and 59 turns per layer. Its apparent
mdur:tan-:e was 14,600 microhenries, and its
natural  wav t]l:ng't]'l 4,660 metres. The
former was used as a wavemeter inductance,
and with a variable condenser, gave a maximum
wavelength of 21,000 metres, while with
the condenser at minimum the wavelength
was 7,800 metres. This was not considered
sa.tlbf.:lcmrv, the minimum wavelength being
too high. The self-capacity of the coil was
measured and found to be 00011 micro-
farad ; this proved that the inductance
measured (14,600 mhys.) was not correct.

This result also showed why the minimum

wavelength was so high ; the capacity of
the coil was higher than the minimum
capacity of the condenser,

The coil was rewound using a three-pile
winding having 168 turns of No. 22 D.W.S.
The apparent inductance was found tn be
10,800 mhys., and the self-capacity 0-00004
mfd. Its natural wavelength was 1,110
metres. The wavelength range using the
same variable condenser at minimum and
maximum, was 6,000 to 20,000 metres.

“The coil was now considered satisfactory.

T'he differences in the minimum wavelengths
of each coil was due to the self-capacity of the
coils only,

I do not propose to discuss machine winding
because the reader is not likely to require this
type of coil. The coils are wound on a
machine which feeds the wire on to the former
by a l'mvcllmg arm. The wire, by means of
this arm, is wound on to the former in a wave
form, and by mechanical means is built up
similar to pile winding, the result being that
the coil has a low self-capacity. These
machines are only set up where several coils
of the same type are required

BOOK REVIEWS

A THOUSAND AND ONE
FORMULAS.

By 5. GErnspack.

New York : The Experimenter Publishing
Company, Inc.  Pp. 160.

UR readers will forgiveus,wehope,
ifto describe this book we drap
in once more the ape-old joke
about the curate’s egp, and say
that the volume under review is
* good—in parts.”” We have here a hotch-
potch—we say hotch-potch instead of por
psurri because our American friends strongly
prefer the good old Anglo-Saxon—a hotch-
potch of recipes for making most things from
cement to soap. IF this book sells the

American housewife will be robbed of her
bottles, tins, corks, string, sealing-wax and
every scrap of metal which she has stored up
in the garret; she will be stupn:htd (and
cither bleached or dyed) with a variety of
fumes and startled by explosions. Her
furniture will be plued and shellaced and
staincd—and improved in numerous other
Wi ys.

Many of the *“ tips " described seem to be
very useful, though here and there we detect
some which are fine in theory, and according
to the illustrations, but which we are afraid
are likely to be feeble in practice. However,
there is a fascinating variety of subjects dealt
with, and we are certainly going to try our
hand at some of them; any genuine
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“ tinkerer """ 1s bound to love this book., Yer
we are sorry to see many childish and useless
parlour-tricks sandwiched in amongst really
ingenious contrivances and methods ; for
instance, the surreptitious treatment of a
friend’s cigarette papers with pu:aﬁium nitrate
1s a poor game for a youthful scientist, and
the manufacture of coloured liquids, imitation
volcanoes, and home-made fireworks, are
matters more suitable for a boy’s book of
games. Knowing what we do of Mr
(Gernsback™s work we feel sure that for a
later edition he will eradicate these wasteful
and useless tricks and fll their places with
i IIEIEHS."

We should like to know why in the body
of the book we find atrocities like * oxid,”
“tartrat,” “sulfar™ and ** nitrat," whereas
in the a dix this truncated spelling is
superseded by the older and original method.
We are conservative over here—everybody
tells us so—so that is why we bar “ sulfat™
and mourn over ** ooad.”

E. B.

PRACTICAL AMATEUR
WIRELESS STATIONS.

Compiled by ]. Aworew Wurre, Editor
of The Wireles: Age, New York :
The Wireless Press Inc., pp. 136, fully
illustrated.  5s. net.

This little book is intended to serve as a
guide to those amateurs in wircless, who are
desirous of erecting their own stations. It
does not present itself as being a textbook of
wireless communication " in the academic
sense,” but proclaims its use in the fact that
its pages record the experiences of practical
workers in the amateur and experimental
worlds,

The book opens with two chapters devoted
to the learning of the Morse Code, and for
those amateur clubs holding buzzer classes
these chapters contain much that might prove
of use to them. The general lay-out of the

* Americaine : ** Bug.™

THE WIRELESS WORLD

buszer class-room at the Marconi Institute,
New York, is also given, with photographs.
Chapter IV deals with the wiring of an
amateur station, and how care should be
taken not to endanger the residence by fire.
Systems of wlrmg to house mains, together
with gauges of wire, are given to aid those
amateurs fortunate enough to possess trans-
mitting licences. Only too often does the
experimentalist neglect this subject of wiring,
though at the same time it will be recognised
that the power allowed in this country does
not rate as high as that permitted to our
American cousins.

'The book of experience is, undoubtedly,
the book from which we may all reap the most
benefit, and Chapters VI and VII give from
experiences the best methods of erecting an
efficient spark station, and the best aerial
to adopt,

Chapter X describes apparatus which any
amateur can make, embracing such parts as
cat-whisker detectors, rheostats, and quick
break switches. To the experimenter with
an aptitude for making apparatus, these
chapters, though short, should prove of marked
interest.

WIRELESS TELEGRAPHY.

By W. H. Marcuawt. (Second Edlition.)
London : Sir Isaac Pitman & Sons, Ltd,
pp. 302, 201 illustrations, 7s. 6d. net.

Intended to serve as a handbook for the use
of operators and students, this book is such that
it will effectively aid those aspirants to the
P.M.G.'s certificate.

The various systems of wireless telegraphy
most commonly in use are dealt with in a
clear and interesting manner ; the apparatus
described, though correct in detail, and still
in use, is not sufficiently advanced to benefit
the modern day student. The underlying
principles of wireless telegraphy are ever the
same, but in these present years when the valve
is rapidly supplanting the magnetic detector
and crystal receiver, the student is likely to
require a more advanced text-book.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine i¢ placed al the disposal of all readera who wish to receive advice and
snformabion on mallers perlaining o bolh the technical and non lechnical sides of wireless work, Readers
ahould comply with the following rulea.— (1) Questions should be numbered and writlen on one aide of the
paper only. and should not exceed four in number. (2) Queriea should be clear and concize. (3) Before sending

in their

questions readers are adrised to search recent numbers to see whether the some queries have not been
dealt with before. (4) The Editor cannot undertake to reply to queries by post.
be accompanied by the full name and addresas of the sender, which is for reference, not for pubhmnm
will be anmpered under the initials and town of the correspo

(6) Readers desirous of knowing the conditions of urﬂca. etc.,

(6) Al queries must
Pueries

" nom de plume,”

ndenl, or, if so desired. under a
for wireless operators will

save time by writing direct to the various firms employing nperntnn.

V.E.5. [Alexandria) asks (1) If V24 valves are
miore senilive than Q's, as he hase a 3 Q) valve com-
mercial receiver which gives hillle belfer resulis than
a Type 31. (2} If any secondhand Muliiple
Tunera are procurable, and if #o, ai whai price. (3)
For an opinion of a set sketched ( Fig. 1).

(1) No. The set deseribed must be eithor very
poordy designed or thers must be pome fault in its

UL

-

Fig. 1.
connections. Resulta should be very much better

than with a crystal. (2) Enquire of the makers.
{3) Bet ia of guite good type but the position of the
potentiometer across the grid condenser of the first
valve ia an error of a very glaring nature, For
successaful working you will require a leak resistance
of 3—5 megohma acrosa the grid and filament of
sach walve.

C.F.H. (Enfleld) asks (1) Why inductances for
erysial receiving sels are always wound on cardboard
Jormers a0 that they are in single layers, whereas
Jor valve sels the inductance consists of a coil of wire
wound in a bundle. (2) Which of two circuils,
of which he encloses diagrams, we should advise,
(3) What would be the reguired amount of No. 27
wire required for the AT.1. and the reaction coil to
tune from 600 me. up o 18,000 ma.

{1} Crystal receiver inductances are wound in
gsingle layers (not necessarily or even often on
cardboard formers) to keep down losses from self-
capacity. The coils of walve receivers, as distinct
from low-frequency amplifiers or aperiodic high-
frequency amplifiors in which bobbins may be used,
are  always wound in mEngle layers. Broadly
speaking, & single layver coil is used when a strong

to a particular wavelength ia reguoired ;
it no other advantages, (2) Neo. 2. (3) The
former for the AT.I. would have to be at least
18" in diameter and 30" long. You will require
about 2 milea of the wire, or about 10-12 lba,

F.B.W, (West Ealing).—(l) If BER s ex-
proessed in millimetres and tenths the initial figure
T in omitted. If it is expresssd in millibars and
tentha the initial ® or 10 ia omitted. This informa-
tion 8 given in the Year-Book for 1820, and
whether BEE ia given in millimetres or millibars
should be clear to you from actual observations of
the signala. (2) We have no information concerning
ZMN and ZMJ. They are probably experimental
wireless telephony stations.

F.B.Soc.E. (Congleton).—(1) No. (2) Nine
months to a ysar, according to individual capa-
bility. (3) " Physically fit "' means in this instance
physically fit to perform the duties required. The
question is actually settled by medical examina-
tion.

F.P. (Southport) asks (1) if a 110 walt AC.
supply can be used for the filament of a receiving
valve, with a suitable seriea resigtance. (2) If
different plate volls would be required, (3} Whai
showld be the reaistonce of LR, lelephones for the
tele phone transformer described in the March tamie,
(4) How much resislance wire 8 needed for the
potentiometer described n the May 1566 dssue.
(&) If three Leclanche cells would be sufficient for
a eryaal.

(L) No, there would be too much induciion in
the telephones Ses reply to G.P.K. (Leeds)
recently. (2) If this could be done there would
be no necessity to alter the plate volts if the series
resistance wers put in in & suitable place, (3} Any
value not very different from that of the LR,
gicde of the transformer will do.  (4) About } oz,
(3) Yes

R.L.W. (Nottingham) asls (1) If in the present
atate of wireleas tele phony it is possible fo reprodure
in an ordinary room, = with no adulteration of sound
whatsoerer,'” pvocal or insirumenfal musc. (2) If
such an experiment has been made, and of 0 with
whal measure of success.

Abaolute freedom from adulteration of tone is a
state of perfection which is hardly likely to be
attained as long as we have to make use of such
imperfect instroments as the gramophone and
telephone diaphragms, which are our present means
of reproducing sound. Up to the limils imposed
by our reproducers the quality of the resulta
dependa almost solely on the trouble and axjaenﬂe
that the experimenter is prepared to undergo.
Many experiments on these lines are continually
being made, and roughly speaking the results in
the beat of them are a vood deal hetter than those
ohtained with the gramophone record of similar
musie,
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PILOT (Streatham) sende a diogram of a
combined crystol and valve cirowil. and aske (1) For
orificiam.  (2) a loading .cosd T x 247, with
14 turns per will be switable, (3) If the induci-
ance of the loose coupler ia toe high—Primary
1,600 mhys., Secondary 2.000 mhys. (4) Where
he can get a diagram of o Mark IV 3 valve L.F.
am plifier.

(1) Bet is all right for crystal worki but we
do not like t.hl;.h valve l:rl&ngmmt.
You would get better regulta by applying the
socondary circuit to the grid and filament of the
valve in the usual manner ; or if you put it in the
plate circuit as you show, put a orystal and tele-
phones across it, using the valve Tfor amplification,
and the crystal i'nr detection. (2) Yea. (3)
Primary should be all t, secondary could with
advantage have & deal more Iinductance.
(4) We are afraid we cannot say. You might try
recent Signal Service manuals.

Thanks for your appreciative remarks about the
Wireleas W As to publishing weekly, we must
give the f-nrmlghl.ljl' & longer trial Gret.

H.P. (Stoke Newlington) asks for instruclions
Jor making an inductance to tune to 3,000 ms. for
erysial receplion, the coil to fit in a box 5 x 47 = 447,
and having tappings brought through the lid.

You do not say what sort of circuit you
to use, or what of the circuit the coil is to be
wsed for, If it is for the closed circuit inductance,
wind it with No, 30 in & single layer on a eylindrical
former 4§ x 34"". This will not ba suitable for
an A.T.I., which you would have to wind with
more, and therefore thinner wire. The result
would not be satisfactory, and you should use o
larger box, and more and thicker wire.

W.H.D. (Elvet Moor) asks (1) how the H.F.
resistance of an earth can be measured. (2) If there
i# any poind in inawlating an earth lead. (3) If
the disposition of earth plales with fo the aerial
ﬂﬂﬂll the strength of signale. (4) If No. 4 BW.G.
tron wire would make an efficient sarth lead ; he
wuﬁutubuynwndﬁmqu&umrslunﬁmuk
undergroynd connections,

(1) There are several poassible methods, none
of them wery easy or coovendent to work. One
of the handiest depends on the fact that with a
muitable tranemitter the current in the aseral
varies inversely as the total resistance in the aerial
eireuit, provided that everything olse is kopt
exact]ly constant. Tf then the serial is excited by
the transmitter and the current measured : and
& known resistance added to the aerial and the
current again measured, we can derive an agquation
which will give us the total resistance in the aerial
cireuit, 1f we subtract from this total resistance,
the chmic reasistance of the asral, and alss its
computed radiation resistance, the ua.nnt left is
the sarth resistance uwired, (2} ittle, if
any. (3) Thia is too big a subject t.u t.r!n.t hero,
For small earth eystems the manner of disposition
in mot wvery i t, provided the
apread out aa far as ible from each other.
(4) Iron iz not good for this purpose, owing to
ita large H.F. resistance, etc. If you use it you
should uee as many wires in parallel as powssible.

plates are
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SPARKO (Whitley Bay) asks (1) For dimensons
Jor loose coupler and A.T.1. to receive from 300 to
14,500 me., with 70" aerigl and a crystal. (2) Is
capacity of 0-00045 mids, switoble for wee with a
erystal. (3) How a variable condenser can be eanly
made, (4) I distilled woter can be used or a di-
eleciric. (6) If a tikker can be used for fele phonic
recepiion. (6) Whai wavelengths and Himes MUTT
and MFT use, anﬂ' the times and warelengtha of
FL presa on C.W

{1) You will not get any useful results over such
8 range with crystal reception. Bee recent replies
to ll:mlar quaries, {2} Yesd. (3) Consult page
539, in December isaue, for a sim type. (4)
Distilled water is guite uselesa, it has much too
high a sonductivi u:f+ What ia the matter with oil 1
(6) No, a erystal gives quite good results for
telophony, as explained several times recently.
(8) Carmnarvon ; (W to 0100, OO presa:; 0230,
R.ALF. weather report; 0070, U.8.N. traffic to
Constantinople and Venice ; 1420, weather report ;
1630 to 2000, CQ presa; 2000 to 2030, U.B.N.
traffic na at 0070; 2030 to 2100, CQ presa; all
other times, commercial traffic to EAA and 1D0.
Wavelength, 14,000 metres, C.W. These pro-
grammes are liable to slteration. Clifden ; con-
tinuous commercial service to Glace Bay (GH).
Bpark, musical note; wavelength, 5,800 metres
Eiffel Tower (FL) sends preas on spark from 1500
to 1530 on 2,600 metres, and on C.W. at 0800,
1300 and 18620 (G.M.T). Four questions, please.

L.S. (Wolverton) sends the following list of
his apparatus :—loose coupler, 4,000 ms. rvariable
condenger, capacilty nol staled, 4,000 ohma tele-
phones, erysial detector, polentiomeier, and ballery.
He asks (1) If with standard twin L aeral he ahould
receine FL, other continenial slafions, ond also
thifden. (2) If he needs any other instruments.
(3) If a T aerial would do as well,

(1) With suitable connections you should cer-
tainly t FL and other continental statjons
Clifden is more doubtful depending chicfly whether
your loose coupler, which you deacribe as ** 4,000
ma.,'" is generously designed or not. (2} An aerial

. tuning condenser, while not essential, would facili-

tate accurate tuning. (3) No, for small aerials
the T type is not so good as the L.

G.H.P. (Kristlania) asks {1} Why his spark
coil will not spark on A.C. with shorfed hammer
break (Y hammer break shorlened). (2) If an
electrodytic freak con be weed dn serics with a spark
roid on 220 volts A.C. withow! a series resislance.
(%) Whether L.R. or H.R. telephones should be uaed
with galena. (4) What is the inductance of the A.T.1.
in the erystal receiver deseribed in the April 17th
tarue, and how many ltappings it hos,

(1) Prohably the dimensions of the windings
and core are guite uneuitable for the voltags and
frequency have used.- (2) The usual forms
ArS NS for mo high a wvoltage, even with a
series resistance. You should ul-a]: down with &
transformer to about 60-80 volte. The ordinary
electrolytic break is used on D.C. There does not
Bp » however, any roason why certain t
should not be adapted for A.C. work., (3) Fairly
high resistance. (4) Former 7 diameter by 8%
long, wound with No. 24 ; about 5 tappings.
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G.T., Junlor (Dover) sends a sketeh (Fig. 2a)

of a proposed receiver for criticism,
Fig. 2b shows a more sfficient way of connecting

up. The circuit is of & common elementary type,

(@)

- w
(b)
Fig. 2.

and, connected as we suggest, should give as good
results 8s can be obtained in any other way with
as little apparatus.

E.H.D. (Kennington ) asks (1) If tellurium gives
better rexulis than silicon, (2) s a polenliometer
necessary with fellurium. (3) Should tellurium be
mounded as silicon, i.e., with steel wire confoct,
(4) If emall pancake coils could be weed for a loose
couplar for a crystal receiper.

{1) Thers is little difference, the resulta depending
largely on the quality of the sample. (2) Potentio-
mater not essential, but improves resulte. (3) Yea,
or it can be asad in conjunction with aluminiom,
or with silicon. (4) Yes.

SPARKS (Sheffield) asks (1) For eriticiem of
a J-valve amphifier. (2) I's the presence of the
H.F. bye- poss condenser A (value 0-001 mfd ) across
the primary of the first indervalve transformer detri-
mendal lo the operalion of the whols circull ar o
L.F. amplifier. (3) When used as a HF amplifier
the pr B of the input transformer @ slill con.
nected to aerial ferminal. s this detrimental.
(4) The intervalve transformers are wound for
high voliage valves and ke wishes fo use low voliage
valves. s much difference lo be expected in the
resulis.

(1) O.K., but disconnect telephone transiormer
when n.!n:n; H.R. telephones only. (2) No. (3)
Not serious. Would be better to arrange a blank
stud in tuning switch, in order that this coil might
be cut out -i.ltaget}m-. (4) No. Same coils will
do for either.

G.8. (Blrmingham) slales be ia inleresfed in

* horizontal s pan 235 fi., and down lead 70 fi.

electricity from a medical poind of view, and aske
1) If it would be possible to give o patieni shocks
wnreless, say up to a distance of 160 to 200 miles.
(2) For the nams of any firm manufacturing wireless
ap paraius,
{1) With present resources, gquite impracticable.
(2) Bea advertisaments in the Wireless World.
C.U.L. (Brighton) asks (1) Will telephones of
2,800 ohms do for wireless fele (2) Can
wireless lelephony signals or 2 heard by

erystal detector.

(1) Fairly well ; rather too low for use without

& transformer and too high for use with it. You
uhm:l-:l got best resulta the former method.
[2]- Tﬂh can ba heard with a crystal receiver.

t lmow what you mean by a wireleas
t.uhphun;rngn.ﬂl.

L.E.G. (Stafford) encloses a diagram of a circuil
Jor wireless reception in which no particulars as o
dimensions, ele., are given, arcept that he thinks of
using a pair 000 r:rh:lru telephones. He asks—
fllﬂﬂuhgi’hwrklmxufd}ynrlﬁnuuh
alter the gawge of wire in the resisiance pﬂl.lnrmﬂm
the high tenson, or would we other
CONREAIORE. {E} Jahhﬂulﬁaamdmf-emqf
would it be advisable to fix a lightning condnuetor aa
well,

(1) Your set is theoretically correct. We can
suggest no alterations of detail if you give no
pu.rtl.{"ula.ru {2} No; earth the asrial when not in

f..':.!., {Liverpool) asks (1) For the dimensions
of a variable condenser of 00006 mfd. capacity,
and particklars  regaurding  consiruclion.  (2) For
a formula for finding dimensions for capacitics of
rariable condensera,

{1} Construct a condenser as dmrtl:raﬂ in the
muauiDaremher. 1919, p. 530, o gauu E_Inlu
in one set and 7 plates in the ot (2)
condenser with equal parallel plates the capacity
is approximately given B; the formula—

C= ot
where ¢ is capacity of condenser ;
kis dielectne constant of material between
tea [mir=1%L
n iz total number of plates minus 1 ;
a i3 area of overlap of plates ;
d is distance botween plates ;
for a tubular condenser consisting of two cylinders,
approximate formula 18—

L
log, ™
T
Where ry is radius of outer ;
7y ia radius of mner ;
I iz length of overlapping part of cylindera,

W.J.T. (Lu Jaska (1) What e the e it
warelength for efficient receplion ona ahip's T aerial ;
(2) For
approrimate capacities and inductance Jor a type
of girrnil shown, j::rr the limil of umlcnﬂi giten
in answeer fo previows queation (3) fs 1t possible
b el the 205,000 mefre slalions,

-E__
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(1) It ia always difficult to give limita of this
sorf. However, with an aerial of this size, and a
suitable sst, you might get almost any stalion at
present working., (2) Cireuwit shown is8 of wvery
unusual type ; &0 much so that we cannot follow
its method of operation, and can therefore not
supply much information. Set may be all right,
hut we are rather doubtful if some of the arrange-
ments to which it can be switched will be of any
use, For maximum of 10,000 ms. A.T.l., should
be about 75,000 mhys. Other honeycomb coil
about F0, 000 mh}rﬂ. {3} Are there any 25,000 ma.
- Atationa yet working ¥ We know of none, hut if
thara are, you rrught got them, though recerver would

E big coils and would not be very efficient
m.run with your asrial.

A.L.B. (Manchester) sends skeich of a receiver,
with some information as o dimensions of parfs.
He asks (1) If circuid will recesve apark and O W.
(2} If a tele phone transformer would improve resulls,
(3) What range and warvelengths he may hope to
cel, (4} If a 17 trembler coil with contacts, elc.,
remored, could be weed for a lele phone tranaformer,

(1) Spark only, receiver being of crystal type.

wire would be better for tha A T.IL., say
22 or 24. Your condenser in aerial circuit is un.
necessary, and condenser in secondary circuit
much too emall in capacity. ‘Thickneas of dielectric
should be akout 1/10D0", not }", otherwise circuit
O.K. (2) Yea, if designed to suit your 750 ohm
telephones, i.r., with larger pnmary than the usual
type for 100 ohm telephones. (3) We cannot
ray, particularly as you do not give diameters
of any of vour rullu {#) No. resistan.e of L.E.
winding would ba uite unruitakle,

F.J.R. (Midl-utlliim} sends descriplion of some
upmmlm Jor a receiver, and asks (1) Whether a
coupler rwﬂ l” 1'5" of No. 30, secondary

P17 » 44" o, give him conlinental
.tn:l'mm 121 iy I'I.Etﬂ urna.f 25 long with 20° lead
in, height 30° wndl do. (3) Morimum wavelength
of #set. (4) Capaciy of air condenser, B [ired,
R movcable plotes, radius 24", 8" Lelween plates.

{1} Yes. Primary wire would be better if of
heavier gaoge—say 24, but this would reduce
maximum wavelength. (2) Make it full permiasible
length if at all possible : you could then use, say,
No. 20 for coupler primary, getting better reaults.
(1) About 4,000 ms. (4} About 0-00028 mids.
N.B.—No, 20 COpper wire ia of no use for a poten-
tiometer. Usze No. 38 Eureka.

5.0.5. (Muneaton).—(1) Yes Befer to the
advertising pages of the Wireleas World, (2) One
valve, or two at the most, for daylight working.
(3} If you can afford the sum you mention, we
should strongly adviees vou to hu:.r & complete
set; although il you prefer to construct the
apparatus yoursell we shall be glad to give you a
circuit diagram. You could probably make & set
yourself for half the sum mentioned, and such
apparatus would fulfil all the requirementa refarred
to in your letter and would do & very great deal
more besides.

J.W.B. (Garston).—(1) Read R. D. Bangay's
E'l'.umenhry{ rinci Wireless Telegra o
{Part 1} and follow the Constructional Articles an
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Pages for Beginners in the Wirelesas World as [rom
the isaue of April 3rd lest. (2) The Liverpool
Wireless Association, Hon. Becretary, 8. Frith,

8, Cambridge Road, Croaby, Live
C.E.D. (pear Gﬂm-h:.r] —MJ U.5.8, Fre.
derick. NOT: U.5.4. Pusbury. EE-EL this is an

unknown amateir station. The Dutch station you
have heard talking to PCH is probably .
the atation st the Hague.

G.E.B. (Enfleld).—The resulta ou have
obtained on your set would be & great improved
if you gave rurthur attention to the wiring. w do
not t.'m:nk it in anything to be nl' to have &

badly wired set. Without any partic u?:cnﬂ
ve it. GJJ: sa

you could tly impro

08T ; Ostend. KOND ; a8 Indiana Bridge. FFB ;
Bouwlogne. DSX (we cannot trace this); YDR;
g8 Ponbhwen. PEC; s Noordam. KELK ; a.a.

West Eleajon.

E.5.R.B. (Shoeburynesa) proposes lo make a
receiver of the self. hﬂtfﬂdynt"?pﬂﬂdmﬂhﬂ in
the iasue of February, 1920, a vea dimensons of
fwo condensers he wishes to em in it. He asks
(1) What are the capaciies of the condensers. (2)
For a dmgru-m showing suitable powilions o=
densers in a circud of the type specified and for
dimensmions of pancake coils (o8 in arbicle in Larue
cg 12th Junme, 1920), o give range of 6,000 ma.

} What modification should he make for receplion
qfapﬂrl.' mignals, (4) If ke can wse a dymamo
giving B volls, 3 fo 4 amps, o lighi valve, insicad of
GoCUm

(1y 0- 0004 mids. and 0-00016 mids. respectively.
{2) Bee Fig. 3. Neither ol your condensera are
guitable for aerial tuning purposes. You could

:

Fig. 3.

employ them in parallel in the oscillatory circuit A,
and a coil of 6 extermal diameter wound wath
386 D.W.B. wire would enable yvou to tune to 6,000
ma. The reactance coil C miEht be made with
32 D.W.B. wire and wound to 3" external diameter.
Condenser D should be of about 0-01 mfd. capacity.
Coil B should not be wound in pancake form, but
on & cylindrical former with coamer wire, Sea
article in December issue for & suitable aerial
circuit on crystal set  (3) Weaken coupli -
tween A and C until circuit just ceases (o OBCi .
{4) No: noises of dynamo would probably drown
signals,

5.5. HALO (Beckton) osks (1) If there is any
demand for a lrue dlra:l reading inatrument, iR
making wse of a = Search Coil * to give the bearing
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of any stalion from a ship—e.g., 8" on Porl or
E.Inrbﬂrrd .Eml:lf{ * Dead m* * Dead Astern,”
elc. {2) If such an instrumend o already protected
or marketed. (3) If the beat method of recephion
for C.W. is finally accepled for fubure use.

(1) Thers would appear to be a field for sach
an initrument-—always provided that the elimina-
tion of the fairly harmless search coil was not
achieved by the introduction of any considerable
complications in the gear. A search coil method is
cheap, handy, and givea little trouble. An
alternative device to be suecesaful would have to
at least equal it on all these heads. (2) We do not
think so. (3) The heterodyne method ia now
firmly established, and will probably remain the
standard method until some new aystem, nntu'alz
different from anything at t in use, and wit
still more advantagea, is developed. We cannot,
of course, say when or even if ever this will be done.

W.A.5. (Kilburn) describes certain ap
which he has constructed for wireless telephony
purposes and asks (1) How to connect up the insiru-
ments, (2) If he needs a transformer fo work
with tele phones of 800 ohms, and for details if neces.
sary. (3) What power ballery is neccssary for his
ael,  (4) What will be the marimum wavelength
with hig tuning induclance and aerial.

_H

Fig. 4

(1) Bee Fig. 4. (2) Yea. See March, 1820, issue,
but wind low resistance coil with 5 ox. of No. 34,
instead of 6 ox. of No. 30. (3) 4-volt dry cells of

uite amall sige. (4) Perhapa nearly 1,000 ma,
or more useful results increase size of coil con-
siderably, say to 107 x 6",

BILLY (Morecambe) asks for simple lesls
of a crysial detecior and also for the method of mounting
copper pyries.

There are only two methods of testing—one is
to put in receiver, excite the latter by means of a
buzzer and test for results in the telephonea. . The
other is to take the charactematic curve, This
requires instrumenta not likely to be posseased by
an average amatewr. You will find the method
and o discussion of the results in most theoretical
text booka, per pyrites is best used with a
crystal of zincite. Iron pyritee is used with a
metal point, e.g., gold; it is therefore probahle
that copper pyrites will work in this way, too.

R.W. (Malden) sends akeich poded receiver
with some dimensions. He mﬂml design is
correct,.  (2) Range of wavelengths to which o will
tune, (3) For a design for telephone transformer,
suttable for 100 ohm telephones. (4) What kind of
wire [o wae, af cheap as possibl¥,

(1) Designn will not be of much uwse, You have
shown tel transformer between the tuned
cireuit and detector, which is guite wrong. Consult
any crystal receiver diagram. (2) We cannot say.
You do not give thickness of dielectric of your
condensers, and we therefore cannot determine
their capacities. (3) See 899, March issue,
(4) Use about No. 14 or 18 copper, and he careful
to keep it free from kinks,

NOVICE (Birmingham ) wishes fo construct a
receiving station with range from 300 fo 2,000 metres
ond specifics certain sizes of former, elc., which he
triahes to embody in his apporaius. He asks (1)
What gouge wires would be suitable for aerial and
induclances, and whal amound of wire would be
required for the induclances. (2) What 1# the best
cryatal o wse. (3) If a polenfiomefer 18 necessary,
arnd, of &0, what size and length of smre 5 needed.
{4) How should these inatrumenis be connected up
to give besl resulls,

You should consult article in issve December,
1918, for much useful information regarding a
receiving station of this type. (1) Re aerial, see
above article. Your ai alide inductance may
be used for aerial tuning pu and should ba
wound with No. 22 wirs. L.mr tripla alide in-
ductance may be used sa an auto coupler ; if you
use No. 26 wire you will make certain of attaining
the waveolength wyou specify. (2) See article
mentioned above. (3) Etﬂantinmm improves
regulta with most crystals, but not sll. 1f you
uss it wind with No. 38 Eureka wire 20 to 30 yards
should suffice. (4) We appond diagram of a circuit
wo suggest. See Fig. &

Fig. 3.

G.5.H. (Goring-by-5Sea) gices o diagraom of
hig crystal recetving cirewid and osks how o 42 thal
he gets signals, bul wealer, when 18 da disconnecled
from earth.

Your apparatus probably has a capacity to earth
which would be sufficient to account for what you

describe.
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H.W. (Liverpool) asks (1) For a diagram of a
2.valve sel, using certain instruments. (2) If he
mmﬁmi.ﬂﬂ}]mﬂu&.nuﬂﬁhwﬂm

inglon, (3) If &t is necemsary lo wee grid
leak and condenser with valvea He also stales
(4) That he can hear Seaforth, 12 miles away by
ondy uning a piece of silicon and No. 24 wire, cal-
whisker, 2,000 ohm telephones (double), and P.M.G.
aersal, and that when he connecls inductance, signals
are weaker. [Hagraoms of the two circuils are given.

(1) Bee Fig. 6. You will require a reactance
coil to make the first valve oecillate in order to

3 &
~i
i

Illﬂi*”:]

Fig. 6.

receive CW, Bee article in issue of February, 1920,
Your transformer may not be svitable for inter-
valve purposes. The high resistance coil should be
connected to the grid and filament of the second
valve. You will probably get ahocka off your
talephones, but you cannot avoid this unlesa you
use two high tension batterien. (2) You might,
on 8 well-made set, in perfect adjustment. (3)
No: in the set illustrated above no grid condenser
is employed. (4) You should connect your erystal
across the whole of the inductance as shown in
various recent replies, and your telephones should
bt in sories with the crystal. Only tfm nearneas of
Beaforth permits you to hear anything at all.

L.B. (Balham), asks (1) If a 25 ft. earth lead
would be loo long, and, if 8o, how ¢ he pvercoms
thia difficulty as his indended cabin is at the top of
the house., (2) If a third wire in his serial (lwin
wire 40 ft long unth spreaders 4° 687 long) would
give better results.  (3) In a simple crysial receiving
circuil which would give beal resulis, low resmstance
telephones with a telephone transformer or high

You should consult article in issue of December,
1918, for much useful information. (1) A 25
earth lead ia on the long side.” 'We know of no means
for decreasing the distance betwesn your cabin and
sarth, except putting the former in & different place.
If you have a water pipe at the top of the house you
might try making connection to it. (2) No.
(3) See numerous recent replies,

AMPLIFIER (Halifax) encloses skeiches of a
receiving circuil, ome being an amended version of
the other, and asks (1} If 1t is possible, by inserting
srira condensers, or by any other meana, fo gel down
wo OO0 metres. (2) With reference to a skeich of

THE WIRELESS WORLD

single valve amplifier, what proportions should the
winding of the two fronaformers, primary and
secondary, be, using No. 44 wire. He proposes lo
wind an iron wire core of about §*° diometer. (3) If
the firsi h'unﬂormﬂaddhumpdﬂuﬂnrump
up. (4) If he insertsa another valve in the amplifier
what will be the proportions and approrimate
windings of the transformers.

Your amended aketch is still wrong as it shows
two condensers, one of which is permanently shorted,
and the other ia out of eircuit with the awiteh in one
position. (1) The obvipus method is to cut out
pome inductance, (2) For intervalve transformers
windi should be 4,000 and 12,000 chma. For
information re telephone transformers consult
March issue. (3) Step u i filament-grid
resistance is greater than ment-plate resistance
at the working point. (4) Bame as first.

Nota Bene.---Owing to the increasing activity in
the world of amateur wirelesa workers, the number
of queries received for these columna has trebled
during the past few months, and we have accord-
ingly increased the pages devoted to them from two
to six. In spite of this, howaver, we are full
compelled to hold over & number of rep -Hllti:
time wo go to L

Now, we welcome this steady influx of Queries,
because it is the beat proof we could have that we
are being of direct assistance to our readers.
Nevertheless, in respect of many instances, we are
not altogether sure that we are helping them in
the best way, because whilst we give t a“hlt™
over & atils, we ought, perhaps, to encourage them
inatead to help th Vs,

Take, for example, the calculation of Inductance.

neceasary formule can be found in dorensa of
books ;: they involve sim mathematics only :
they have been printed in the Wireless World scores
of timea, and wet almost every brings us
requeata to work out the Inductance values of
simple solenpids.

Similar remarks apply to the calculation of
capacity, wavelangth, or windings, the connections
of simple receiving circuits, the use and construction
of telephone tranalormers and the design of asrials.

We shall continue to reply to these guestions,
because our business ig to impart knowledge.
No-one need heasitate to bring his difficulties to
our notice. Yet we take thia opportunity to throw
out the hint that if querista would loo lhmuﬂh
recent issusa before writing to ua, they would in
all pmhﬂhilit;..' find the required information
already in print, and would thus save room in
our pages for repliea to their co workers on subjecta
of more general interest,

ST L P Y

~ SHARE MARKET REPORT.
Since we last went to press business has con-
tinuad stagnant in the Shars Market,
Prices to-day (September 8th) :—
Marconi Ordinary - - . 2}
v  Preference - . . 2§
»  Inter. Marine -1
= Canadian - -
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