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SPARK GAPS

By Puiuier R. Coumsey, B.5c., AMLLEE

N the previous article it was indicated

that the character of the discharge and

the form of the oscillatory current were

influenced to some extent by the con-

struction given to the spark gap across
which the discharge was made to take place.
This feature may now be examined in
somewhat greater detail.

The simplest of all spark gaps is that
formed of two metal spheres or balls mounted
on insulating supports a short distance from
one another, and preferably provided with
means for readilv adjusting the length of
the gap between them. When a series of spark
discharges is passed across such a pgap, the
metal of the electrodes becomes heated and
their surface badly pitted and worn. This
damaging of the surface of the electrodes
alters the effective length of the gap when
that is short, while the uneven nature of the
surface destroys the regularity of the discharge.
Such a p will not therefore function
steadily for long periods unless the power of
the discharge is very small so that the spark
balls do not get appreciably heated,

The heating of the clectrode surface
implies that some of the metal of those
surfaces becomes evaporated, and is carried
into the discharge in the form of conducting
vapour. When this is the case an arc discharge
can traverse the pap while at the same time
some of its power of setting up oscillations is
lost. This condition, therefore, should be
avoided. The reason for the reduction of the
osCillations 15 not hard o find. We have

seen in the previous article that, with a pure
spark discharge the current across the gap
is carried mostly by electrons, but also to
some extent by lons of the gas between the
electrodes (the production of the latter being
brought about by electronic bombardment of
the gas molecules). The electrons in particular
being of very small mass are easily able to
follow the Auctuations of potential of the
electrodes, and cannot in fact leave the
surface of the metal (when it is cold) until
the electric stress reaches the breakdown
value. This means that after the cessation
of one spark the pap resistance rapidly rises
again, so that the condenser is enabled to he
charged up to its full voltage before the next
spark passes.

When, however, the material of the
electrodes becomes heated the electrodes are
enabled to emit electrons at lower voltages,
the higher the temperature the lower being
the voltage at which electrons can leave the
metal (at a bright red heat a potential of only
a few volts is sufficient to draw a considerable
electron current from most metals, as, for
example, in the case of the flament of the
Fleming valve). In addition to this
effect, it is evident that when the metal
is strongly treated, as at the sparking point,
some metallic vapour will be evaporated
which, by remaining in the gap, will maintain
the mnductlng state for a longer period than
would otherwise be the case. As a matter of
fact experiments have shown that the time
of de-ionisation of a spark gap is dependent
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for this reason upon the material of the
electrodes. For example, the de-ionisation
time for zinc electrodes in air is about 0-001
sec.®, and hence it will not be practically
possible to pass discharges across these gaps at
less intervals than the time required for the
de-ionisation and the return to the non-
conducting state.

Fig. 1.

Evidently, then, if we forcibly blow away
this cloud of ions and metallic vapour from
the gap for example, by means of
an air blast between the electrodes—we can
reduce the de-ionisation time and increase the
stability of the discharge and the regular
operation of the gap. The air blast will
evidently also be of assistance in the same
direction by providing a more rapid cooling
of the electrodes and preventing them from
becoming overheated. Even so, however,
it will not be possible to obtain a very rapid
sparking rate should such be desired, as the
de-lonisation time cannot be very much reduced
by this means.

It has been found by experiment, however,
that if the speed of the air blast through the
gap is made very high—as may be done by
Im:rus.mg the pressure of the air applied to
the jet—a quite pronounced change takes
place in the character of the discharge. No
longer does each spark consist of a train of
perhaps ten or a dozen or more oscillations,
but it comprises but one or two. The spark
und:r these conditions 15 said to e

“ quenched.” In the extreme case the train
of oscillations may be reduced until but one
semi-alternation is left, when the discharge
is really no longer oscillatory, and we have

 Physikalische Zeitschrift, 12, p. 652 (1911).
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tht" conditions Eﬂl’!‘ﬁpﬂl‘lﬂing to those of an

* aperiodic discharge.” Such a unidirectional
or aperiodic discharge possesses the valuable
property of impulsing a secondary circuir,
which may be coupled to the oscillation cir-
cuit connected to the spark gap, or in other
words it can give such a secondary circuit
an electrical blow or shock, which serves to

Shaw's Quenched Spark Gap with Air Blast.

set the secondary oscillating with its own
natural frequency. In consequence, this
phenomenon is usually termed * impulse excita-
tion ™" or ** shock excitation ™ of the secondary
circuit.

Many types of quenched spark gap have
been developed with the idea of obtaining the
most perfect quenching of the discharge, and
consequent good impulsing of the secon-
dary circuit—which, in practical working, is
usually the aerial circuit, so that the free
oscillations set up therein may radiate their
energy as useful electromagnetic waves. One
of the most important conditions to be
satisfied is evidently that of cooling the
electrodes cﬂicnemly To this end they may
be ‘water-cooled, as in the case of the Lepel
and simalar qutnched spark gaps. The gap
length must evidently be very short, or the
cooling of the electrodes will not be effective
in quenching out the discharge by preventing
the maintenance of the ionised state in the
gas in the gap space.

The quenching properties of short spark
gaps were first discovered by Max Wien, and
are the basic properties underlying all the
various forms.®

Perhapa‘ the best known form is the Tele-

* S fur r:r.ﬂmp]l* M. Wien, Pﬁyﬂiﬂmﬁ: e itachryft,
Top- 871 (1807 nlso 8, p. 51 (1008).
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funken tvpe of quenched spark gap, one
example of which is illustrated in Fig. 2.
The electrodes of these gaps are customarily
of silver-plated copper, while the flanges serve

Fig. 2. A form of Telefunken Quenched Spark
fder pa,

for cooling purposes. To hinder the evapora-
tion of the metal of the electrodes they may
with advantage be made of a metal with a high
melting-point, such for example as Tungsten,
and when using electrodes of this material it
15 possible to operate the gap in open air and
still retain its quenching properties, This
feature renders such a pap very suitable for
small or portable sets of low power. The gap
electrodes should preferably be in the form of
small fat discs of the metal, mounted with
their adjacent faces parallel and a fraction of
a millimetre apart.

The use of a gas other than air between the
spark gap electrodes is frequently an advantage
in securing efficient quenching action. Hydro-
gen or hydrocarbon gases or vapours are
good. In the Lepel gap mentioned above a
slight hydrocarbon atmosphere is obtained by
the gradual decomposition of the paper
separator ring between the plates by the heat
of the sparks. These gases have also been
applied to other gaps with gnnd resules, but
a consideration of the properties of such gaps,
particularly with regard to the generation of
C.W,, must be left to a later article.

A ?E!"',I' important class of spark gap which
must, however, be mentioned here, is that of
the various kinds of rotary spark gaps, in

which there is some relative motion between

SPARK GAPS

the electrodes of the gap. [In its simplest
essentials the type of gap comprises some
form of disc, either made entirely of insulating
materials or insulated from the driving shaft
upon which it is mounted, and provided with
a number of metallic projections from irs
surface, which serve for the sparking elec-
trodes. ‘The whole disc 15 mounted so that
these projections pass near to fixed electrodes,
so that the spark discharges can pass from the
fixed to the moving electrodes.

The great features of these gaps are the
excellent cooling obtained by the air blast set
up by the disc’s rotation, and the fact that each
successive spark takes place to a fresh electrode
surface. The electrical conditions of the
spark gap, therefore, remain very constant, as
all ionised pases are blown away, while in
addition the spark frequency may be given
that of a good musical note—a feature of
considerable utility in practical working. A
typical form is illustrated in Fig. 3, but there
are many other possible varieties.

One form of Hnrrn_u Spark Gap as used by
Marconi's W. T. Co.

Fig. 3.

Such special forms as the smooth disc
spark gap, for example, must be left for
subsequent treatment, together with the
quenching action of the rotary gaps at long
wavelengths, and their application to con-
tinuous wave working,
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Personalities in the Wireless World

A Y HE subject of our photograph, Mr. Ernest Thomas Fisk, M.I.Radio E.,
was born at Sunbury-on-Thames on August 8th, 1886. On completion
of his education at Primary and High Schools he devoted himself to
the study of Physics, Mathematics and Commercial Subjects. In 1905
Mr. Fisk, attracted by wireless telegraphy, joined the English Marconi
Eumpmly for the purpose of familiartsing himself with wireless engineer-

ing and operating, su'tﬁequend}r bemg Engaged in the engineering branch
of the American Marconi Company in the erection of stations on ship and shore. In

1909 he undertook a special mission to the Arctic Icefields, and demonstrated there

the Tpossibilities of wireless communication with the Newfoundland Sealing Fleet.

Returning to New York, and later to England, he was then engaged in the latter

countrv at Marconi Headquarters.

In 1910 he visited rhe Antipodes in the R.M.S. Otrante, and demonstrated the
use of the Marconi apparatus for the Orient Mail Line of steamers. During this
visit he also rendered technical service to the Marconi Company's Agent in Australia.

In the year 1911 he again visited Australia, establishing branches for the Marconi
Company in both Australia and New Zealand, where he conducted highly technical
patent actions. In 1913 he accepted the position of General Manager, with a seat on the Board
of Directors, of the Amalgamated Wireless (Australasia), Limited, this being formed
for the purchase and operation of Marconi patents in Australia and New Zealand,
He established the manufacture of wireless telegraph apparatus in Australia, training
both the executive and technical personnel.

In 1916 he re-visited England, where he devoted some considerable period to the
investigation of the latest developments in wireless telegraphy and its war-time uses.
Shortly after his return to Australia he accepted the position of Managing Director
of the Amalgamated Wireless (Australasia), Led.

While in England he undertook to test the possibility of direct wireless communi-
cation between England and Australia. In 1916 he commenced his experiments in
Sydney, and early in 1918 he succeeded in receiving the first direct wireless messages
from this country to Australia. The Marconi Trans-Atlantic Station in Wales was
the transmitting station and reception was conducted at an experimental station at
Wahroonga, - Sydney, with apparatus designed and constructed by Mr. Fisk and his
assistants. The first public demonstration of wireless telephony was given by the subject of
our biography before the Royal Society of New South Wales.

He renrganlsed manufacturing wﬂrlc., manufactured and supplied from Sydney all wireless
tl:|=g,mph equipment for British ships built in Hl:mg Kong, Japan and other neighbouring
countries ; he also supplied all the wireless requirements of Australasian Mercantile Marine
during the war. Mr. Fisk now controlsa large staff engaged in the erection of wireless stations,
in addition to being Managing Director of the Australectric Company,an important electrical
engineering and manufacturing concern. He is the founder and initiator of Sea, Land and
Aliry the first journal in the Southern Hemisphere to deal with aviation and wireless. This
journal is now the official organ of the Australian Aero Club (affiliated with the Roval Aero
Club of Great Brimin) and is also the official journal of the Wireless Institute of Australia
and New Zealand. He also established the Australian branch of the Wireless Press.

Mr. Fisk is a member of the Institute of Radio Engineers, a Member of the Electrical

Association of Australia and President of the Wireless Institute of Australia (New South
Wales Section).
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STRAYS AND

THEIR ORIGIN

By Cawntas

T has long been known that a wireless
receiving station responds not only to
artificially pm&ucﬂ:l electric Waves, but
also to cermin naturally occurring electro-
magnetic stimuli. The intensity of these
natural waves is sometimes so large as to
affect the receiver more powerfully than do
the message-bearing waves. Thus, from the
operator's point of view, these natural dis-
turbances, called variously strays, or atmos-
pherics, are particularly undesirable, though to
the experimenter with non-utiliarian aims
they present a fascinating field of study.
In the ordinary method of receiving signals
each natural ell:ctrﬂ-magnetlc impulse or
stray makes itself evident asa click or sudden
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Fig. 1{a).

noise in the telephone receiver. A wireless
man, pondering on this subject for the first
time, would naturally conclude that each
atmospheric click is the result of a single
spark discharge in some natural oscillatory
circuit, the receiver reproducing the resulting
damped train in the same way as each train
in an ordinary artificially produced spark
signal is reproduced. Such a cenclusion is
now generally accepted, the actual spark train
being supposed to originate from a lightning
flash which may occur many thousands of
miles from the actual receiver.

Until quite recently our knowledge of the
magnitude and electrical sign of lightning

flashes was of the scantiest. However, Mr.
C. T. R. Wilson, of Cambridge, has recently
completed some researches on this subject,
which bear directly on the question of natural
electro-magnetic disturbances. Mr. Wilson
has shown that before an ordinary lightning
Aash passes between a cloud and earth, the
electrical system is quite comparable to that
of a simple Hertzian oscillator, (See THE
Wireress Worep, May Ist, 1920, pp.
73-75.)

A charge of electricity + Q situated in
the atmosphere may be regarded as having
an electrical image of charge — Q in the
conducting earth. (Fig. la.)

When the electric intensity between the

HEAT IiAN
GSCILL ATOR

S e

Fig. 1{b).

charges + Q and — Q is sufficient to break
down the insulation of the air between them
a spark and the electric field is suddenly
destro The analogy between this dis-
charge and that of a Hertzian oscillator
charged to a sufficiently high potential to
spark between the knobs KK is at once
evident. (See Fig. 14.)

The calculation of the wavelength of the
radiation emitted by a system, such as that
of Fig. 1 (a), or 1 {.’:}, is a very Eﬂ-mpllcatcd
and difficult matter. However, approximate
values are available for the case of two

spheres possessing equal and opposite charges
and joined by a fine wire. In such a case it
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STRAYS AND THEIR ORIGIN

has been shown that the possible fundamental
wavelength is equal to twice the original
distance between the electric charges. Thus,
as C. T. R. Wilson has shown that the
value of / (see Fig. 1 (a)) for lightning Rashes
15 of the order of 15,000 metres one might
assume that the wavelength of the radiation
from such a disturbance is of the order of
30,000 metres.

Supperting such a figure is the fact that
the signal intensity of a stray is usually
greater for a long wave receiver than for one
tuned to shorter wavelengths. But the fact
that the tuning is so very * broad " indicares
that the impulses cannot be regarded as
consisting of a single frequency.

Now, the greater the damping of a train
of waves affecting an aerial, the greater is
the range of receiver frequenciﬂ for which a
marked nse is obtained. Thus we are
led to conclude that the electro-magnetic
train emanating from a lightning stroke is
very strongly damped, and there is reason to
believe that in most cases the disturbance is
aperiodic.  Such a disturbance, of course,
would produce a train of oscillations in an
antenna by a process of shock excitation, the
actual oscillation in the receiving aerial
being that natural to the aerial circuit itself,

T'wenty years ago it was not possible to
say whether the discharges producing an
effect in a given station originated within a
hundred or within a thousand miles. In the
year 1911 Eccles and Airey published the
results of their experiments on the identifica-
tion of isolated strays simultaneously at
Newcastle and London. As T0 per cent. of
the strays received at one station could be
identified with those received at the other,

the intensity being practically the same, it
can be concluded that, so far as English
stations are concerned, the origin of the
disturbance is thousands of miles away.

The number of strays heard at a given
station varies considerably during the day,
there being a well-marked diurnal variation.
Thus at night-time the strays are more

uent than during the day, and there are
distinct lulls just after sunset and just before
sunrise.  Professor Eccles has shown that
these variations can be interpreted in terms of
the diurnal variation of the ionization in the
upper and middle la of the atmosphere.
But a deal of work on this subject
requires to be done. For example, answers
are required to the following questions :
Is it ible to decide for any particular
stray whether it is the result of a damped
oscillation or a mere aperiodic surge of
electricity 7 Can some apparatus for auto-
matic registering of stray intensity be devised ¢
Why do the bulk of strays originate from a
source practically due south, as is shown by
careful experimentswith directional apparatus?

There are many problems for the experi-
mental and theoretical physicists, but to test
any theories evolved, a large mass of records
of stray reception wuu'Ed be required. These
records, if collated with the records of the
atmospheric condition prevailing near the
receiving station, would be especially valuable.
And here the wireless amateur will find plenty
of scope for his enthusiasm and activity.

The members of the numerous wireless
clubs could take up such a question as this,
feeling that they were taking part in a most
important piece of research, and thus helping
to extend the confines of human knowledge.

QUESTIONS

u“-ﬂ-m'i.di.b]}" htld OYEr fmﬂ'l cCVery i!f.'i.'l.lE.

increasing its utility.

AND ANSWERS

Owive to the popularity of the columns under this heading, a number of answers are
Our readers may rest JE&I.III:d. however, that every
cffort 1s being made to give early publication to replies.
columns in recent issucs before submitting their questions, we are sure many of their difficulties
wonld be resolved at once, and we should be helped to bring the section up-to-date, thus

If readers would only search our
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NOTES AND NEWS

Australian Amateurs.—The Federal Govern-
ment of Avstralia has decided to modily to some
extent the restriction placed on the use of wireleas
talegraphy during the war. Licenses will be issued
for a period of one year and then be renewed ;
applicanta must prove themselvea to be natural
born British subjecta resident in Australia and
must also ve their competence to conduoct
experimeonts in & scientific manner. We understand
that thess licensos will cover both tion and
tranarnisgion, for it is stated that the conses must
undertake not to usa hia installation when it is
apparent that naval or military signalling ia pro.
vending,

Wireles: and the Church.—With the bride at
the church and the bridegroom in & man-o'-war
about 1,000 milea away, the marringe of Misa
Mabel Fhert of Detroit, to Mr. J, B. Wakeman,
was conducted by wireless at the First Presbytenian
Chureh, Detroit. The ship’s chaplain aboard the
man-o -war read the ntual as received by the
ship’s wireleas installation, while Misa Ebert and
her frionds were ascembled at the chorch, The
Rev. C. F. Moir telephomed the bride's answers
to a telegraph offire, to be transmitted to the
s -'re;: Lakes naval training station and from thence
to passed on by wireleas to the bridegroom's
vossol, the ULB.8. E!Erminglm

FL Meteorological Bulletin.—We are informed
by & reader in ium that some slight altaration
i madse in FL's § p.m. weather re mm that
information regarding Station No. 20 is sometimes
transmitted in place of reports regarding Station
No. 12, Qur reader elicits the information that
Station No. 20 is Cape Sicié, near Toulon,

PCGG.—We have been notified by the owners
of this station, so well-known to amateurs, that the
following programme will be adhored to during the
summer months :— Tranamissions will take place
each Thursday on a wavelength of 1,000 metros
botwoen 6.40 p.m. and 0.40 p.m. G.M.T.

A amall band, comprising piano, violin, and cella,
will take the place of the usual gramophone records,
and amateurs are requested to * listen in ' and to
write to Messra. Nederlandsche Radio Tnstitute,
Roukstraat, 83— 10, Den Haag, apprising them of
their succoss, FEndeavours to anewer all letters
%{ wirelaga telephony will thonm bhe made each

ureday at 8 p.m. G.M.T.

King Alfonso and Wireless Telephony.—Hia
Majosty the King of Spain paid & visit to Marconi
House on July 17th and heard thers a demon-
gtration of Wireleas Telephony.

Yoral and instrumental selections were trana-
mitted from Chelmaford, being recoived on & frame
aerial and a Marconi Type 55a receiver. Success
attonded the demonstration throughout, and Hins
Majoaty cxpressad his great pleasure and apprecia.
Lion.

Alrcraft Wireless Section.— With reference to
an article appearing under this heading, in our
imaue of December, 1819, deseribing the transmitter
known officially ‘in the Admiral'y and Royal Air
Force as ** 548, we are adviesd that this transmaitter

comprised the asuto-transformer armangement of
Fiv. B of Patent Wo. 13755 of 1913; the patent of
Mr. Wm. Hamilton Wilson, M.LEE.

Wireleas Telephony and the Japanese Mavy.
~—The Japanessa Navy will no longer depend u
wireloas telegraphy for its communication in t
the perfection of wirelesa telephony has caused the
Miniatry of tha Navy to rﬂﬂﬁﬂ this latter system
before all others. Already wireleaa telaphony
been installed on vessels of & wunit of the First
Squndron and the remainder of the flsot is to be
similarly installed,

The Viug Aerlal System.—According to the
Vaderland a new aystem of wireleas aeriala has been
experimented with at Scheveningen, which is the
invention of M. Viug, a N andoer, The
aorial is moade up of wires loosely buried in the
ground and is said to be highly sensitive. Com-
parison has been made between thia systern and
the large antenna at Scheveningan, by which it was
proved that signala were louder on being received
through ordinary aerials, but that atmospherical
intarference was much greater than when using
the Viog aysterm.

MNew Wireleas Station for Ecuador.—A
wircloas station has been erscted at Quito by the
Socidtd Francaise Radio Electrigue for the Govern-
mant of Ecuador. Similar stations are also being
erected at Guavagual and FEsmeraldsa These
stations are of 10 kw.

French Wirelesa Telegraph and Telephone
Statlons.—A wireleas station has been opened at
Maubsuge and affords s special secvice on & wave
length of 1,200 metres, Tt will later be incorporated
in the Paris.London avatem with 1,400 matrea
wavalength. The call sign of Maubeuge is AV,

As from May 25th the syuall-warnings previously
sent on 1,850 metre wavelengthe are now trans-

mitted on 1,40 metre wavelengths, The stations
issuing the warnings are Lebou {EM), Strass.
burg (C3), Bourgea (YE), Amiens (YH), Tours

(YG), Toulouss {(YF)

Institute of Electrical Engineers.—The Annual
Conversazione of this Institute waa held laat month,
demonstrations of wireleas telegraphy and telephony
bwing given before a large andience. Acocordine
to & contemporary, one i8 led to bolieve that in
spite of the fact that each demonstration waa pre.-
ceded by & short explanation it was ohvious that
B E'E“ only realised what was going on about them.

Institute of Clvll Englneers.—Thia Tostitute
held its Annual Conversazions at Great George
Streat during last month, when, in addition to a
musical programme, demonstrations of the Marconi
calling-up devire wers alro piven.

Stormn  Forecasts at Electrical Power
Statlons —We learn from our conlemporary
La Nature that the large generating stations are
adopting & method of storm warning by meana of
npparatus similar to that vesed in Wireleas Tele.
graphy.

At this rod of the year when the average
demand for light is amall, & sudden increass requiring
the rapid bringing into operation of extra boilers,
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NOTES AND NEWS

subjects such stations to sudden jerke which can
only be warded off by the use of accumulstors
rendy to take the extra load.

In full understanding of the advantage the
stOrm  WRImIings give, the New York
- Edison Company endeavoured in the past to
organise & meteorological service in unetion
with the Meteorological Office of each town ; the
results obtained therefrom though not successful
in themselves—in that no distinetion waa recorded
between storms threatening the Company’s station
and those beyond its area—were mainly responsible
for the present storm detector which has been
wiving excellent resulta for several years. The
iyuhamnuwm use is based upon a detector of the
coherer t in circuit with an almtnc bell, and
#0 ITAn that the hammer of the bell, in addition
to serving its usual purpose, also serves as a
“ tapper " for the cohorer. By this means, at the
approach of any- electrical perturbation such as
storms, the bell is made to ring at intervala of &

Sergeand Hrh'r.ubin,
Army, who has become a crack radio operator afier leas than a year's training.

t¢ 15 minutes, the storm then being anything
petwean 100 to 150 kilometires away, or from 2 to
7 hours from the station.

On the storm approaching nearer, the bell is
made to sound every minute or half minute until,
half an hour before the storm actually reaches the
town, the bell is worked continuously. By this
time the necessary Fru-ttl.utinnltGmaut. the additional
load of H:ll'l lighting have been taken, thus elimi-
nating the ibility of overioading the station
with the den demand put u it

Wireless Ti]n:rtphy in Finland. —A
of Wireloas Tolegraphy for Press messages
1o be established Kﬂﬂ'ﬂﬂ. 'Hulﬂug‘l'nr l.nv.'l Gupun

Though the Nanish arrangements are now
com the Finnish Military Authoritiesa have
not yet given their consent to the use of the Finnish
Wireless Stations

MNational Physical Laboratory.—The Annual

of this institution for the year 1919 has
just been published. Making one of the most
interesting reports of the vear, it contains inter alia

Lt Philippine Field

details of facts relative to methods of modern
warfare. The gives much that will intereat
tha wirelesa st t with rogard to wvalves, and
givea notification of the publication of valuable
information on the subject. There is also in the
amrbn.mmtmtarutmg account of the methods
for the trapping of submarines in nots:
in addition to diagrams, prints from cinematograph
films are given to illustrate their use,
OXE Press.—We are informed by a Danish
reader that the wirelesa station at Lyngby (near
nhagen) transmits press to CQ at 11 a.m.
M.T. on a wavelongth of 4,100 metres W, and
Meteorological rta at 7.50 am, 1560 pm,
and .50 pm. G.M.T. on 5,000 metrea C.'W.
Botween the hours of 8 &.m. and 1 p.m., and 9 p.m.
and 1 am. G.M.T., this station works with Stone-
haven on 3,400 metres.

Mr.Alan A.Campbell.Swinton has been elected
Chairman of the Council of the Royal Bociety of
Arts, for the ensuing year.

Signal Battalion, [United Stales Fhoto Fhotogress

The Im 1 Press Conference.— Delegates
from tha Empire Presa Union to the Imperial
Fresa Conference, to be held at Ottawn, sailed for
Halifux, N.8., on July 20th, aboard the C.P.(00.5.
Fictorian. An extensive and important programme
of wireless telephone demonstrations covering the
whole age has been arranged by Marconi's
Wireloas 'i'ruln-gruph ':..-EI'DFI.I:I.}", Ltd., which, up to
the time of writing, is being carried out 3Mull
The Victorian is equipped with & 3 KW, mrﬂlm
telephone transmitter, and similar installations
rated at & K.W. have been set up at Foldhu,
Cornwall, and SBignal Hill, Newfoundland. In
mddition fo receiving & number of news messages
from Chelmsford, Poldhu, Horsea and Newcastle,
N.8., and the publication on board each day of a
?Bﬂiﬁl newspaper (The North Atlantic Times), the

weiorian will give wirelssa telephone concerta to
other ships. In a later issue, when it will be possible
to review the whole of the Viclorian's wireless work,
we shall give our readers fuller details and some

photographs.
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ABSOLUTE DIRECTION FINDING
WITH A LOOP AERIAL

HE use of a simple frame aerial

as a direction finder suffers from

the disadvantage, as is well known,

that it does not give the absolute

direction of the transmitting sta-
tion but merely indicates the plane in which
it lies so that there are 'wo alternative
directions possible. If it s known in a
general way on which side of the receiving
station the transmitter is situated this
ambiguity does not introduce any trouble
in determining the direction of the station,
but if the whereabours of the transmitter is
quite unknown such indefiniteness, by
which two possible and opposite directions
are indicated, may sometimes lead to
difficulties.

A simple arrangement to overcome such
hindrances has recen'd}r been patented by
F. A. Kolster.,* It consists of an ordinary
frame aerial in the centre of which is mounted
a sheet of wire gauze. This gauze B should
be connected to the centre turn of the frame
aerial winding A, Fig. 1. The condenser C

Frg., 1.

. Bntml'l Palant. I333l3

serves to tune the frame aerial to the incoming
signals in the ordinary manner, and when the
switch S, Is in its upper contacts the receiving
valve V is joined directly across the tuning
condenser C as when the frame aerial is used
for nrdln:.r_f reception. When the switch
S, is open it can be so used. When the
switch 5, is placed on one of its contacts the
coil L is joined between the frame aerial and
the gauze as a whole and the earth E, so that
the capacity of the wires of the frame and
of the metal gauze acts as an ordinary elevated
aerial which may be tuned to the frequency
of the incoming signals by means of the
coil L. When switch S, i1s placed on the
lower contcts the receiving valve V is joined
directly across this coil L. and the arrange-
ment may then be used as a simple ** stand-by™
receiver for picking up signals quickly from
all directions. - By combining the two effects,
that is to say, by leaving S; on the upper
contacts and placing 5§, on either right or left
hand stud, the result is to obtain an aerial
system which receives best from one direction
only, and therefore when the switches are in
this position the absolute direction of anv
given transmitting station may HE]'}-‘ be
determined. The direction of maximum
signal strength may be reversed by putting
5, on the other stud. Once the absolute
direction of the station has been determined
approximately in this manner the switch §;
may be opened, and the direction determined
more accurately uslng the frame aerial only
and working in its minimum position, as is
customarily done in D.F. reception. When
the valve V, shown in the figure, is used as a
simple detecting valve, the telephones (not
shuwn} shuuld, of course, be joined in the
plate circuit in the usual manner, and either
a grid condenser and leak may be inserted in
the filament circuit or the valve may be
adjusted to work on the lower bend of its
characteristic by suitable adjustment of the
filament current and plate circuit voltages,
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ABSOLUTE DIRECTION FINDING WITH A LLOOP AERIAL

AY

E=

Fig. 2.

Alternativelyan amplifier maLbe joined across
the resistance shown in the plate circuit of V.

A small aerial consisting of a few parallel
wires stretched horizontally a few inches
above the upper side of the loop may evidently
be used to replace the gauze in the above
arrangement.

In the * Radio compass™ as used by the
U.5. Navy another method of combining an
ordinary elevated aerial with a frame aerial
receiver is employed. This also enables the
absolute direction of a transmitting station to
be determined, The arrangement is indicated
in Fig. 2, in which A represents an ordinary
elevated aetial, which for convenience should
be rather small, so that the signal strength
given by it is of the same order of magnitude
as that heard on the frame, and A, is a frame
aerial consisting of a few turns of wire wound
round a square frame. This frame aerial
is joined into the secondary circuit of an
ordinary inductively coupled receiver con-
nected to the usual aerial A,V represents
any usual form of valve or other detector.
The inductance coil Ly should be made of
equal value to that of the frame A, so that
when the switch & is placed on either contact

that is to say, with either the coil Ly or the
frame aerial Ay in circuit, the tuning of the
receiving circuit Ly C; remains unchanged.
If the inductance L, is made variable this
condition can very quickly be found by
experiment,

To use the apparatus, signals are first
picked up on the elevated aerial A with the
frame aerial cut out of circuit by the
switch 5, and the secondary circuit L, C;
of the receiving tuner, carefully tuned up to
the signals. The frame A, may then be
inserted into the circuit by the switch § and
the absolute direction determined approxi-
mately, as given by the position of the frame
for loudest signals. In order to determine
this direction more accurately the ordinary
aerial A should then be cut out of the circuit
and the directional line of the incﬂmfng waves
determined exactly, usmg the sharper minimum
positions of the receiving loop.

With any of the above’ arrangements the
absolute direction of the incoming waves may
be determined without sacri hf.‘lng the m‘.:Curm.y'
of the loop aerial D.F. receiver used in the
position of minimum signals as in the ordinary
method of such reception.—P.R.C.
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HIGH VOLTAGE SUPPLY
FOR VALVES

15 license arrived and his aerial

and circuits set up to his satis-

faction, the chief fly in the

ointment of the amateur wire

less man—and the profes-
sional, too, very often—is that necessary but
expensive high tension battery. Besides being
expensive, not only on account of the pre-
liminary outlay but because it requires to be
renewed at astoundingly frequent intervals, it
is often the cause of more trouble than one
would imagine—at least, until one has had
considerable experience. Being one of the
most fruitful causes of the absence or weakness
of signals, and human nature being what it is,
the H.'T. battery is generally the last resort
of the “ fault " seeker—until he has learned
how wickedly a battery of dry cells can
behave. No better dictum could be offered
to the amateur wireless worker than : * When
in doubt suspect your H.T. battery, after
making sure that your filament voltage is not
falling.”

The chief sources of high voltage at the
disposal of the experimenter are the public
mains, accumulators and dry cell batteries. A
number of other sources have been either
suggested or tried, for instance, thermopiles,
small motor generators and so forth, but
experience of these has not led to their
general adoption.

As regards the use of the lighting mains,
the method is quite practicable, though there
is the primary drawback that, I suppose, not
one in a hundred amateurs has the blessing
of * juice " in his house in this year of 1920 ;
if he has, it is often A.C., and needs rectify-
ing ; the secondary disadvantage is that
somewhat elaborate ** smoothing out " means
may have to be employed in order to deal
with the ripples in the supply.

As the use of the mains has been dealt
with so thoroughly in the Wireress WorLn,
Vol. 7, Nos. 81, 82 and 83, we will not
consider it here; yet in this connection
would draw the attention of readers to the

useful potentiometer described in the Paper
read by Mr. G. G. Blake, A.M.LE.E.,
before the Wireless Society of London,
published in our issue of July 24th, page 319.

I come next to the question of accumu-
lators, and I may say at once that I do not
recommend them for the pu of valve
H.T. supply. To obrain only 30 vols
one needs at least 15 cells ; T leave the reader
to compute roughly the preliminary outlav
which this would entail. Then there is the
constant charging which is required—an
unmitigated nuisance, if the user is unable to
do it at home. Modern valves do not take a
large amount of current, but when onc has
to convey a bank of accumulators to a garage
for charging, and take them home again,
remaining meantime without any H.T
whatever, the disadvantages of storage bat-
teries loom large.

Small accumulators require very skilful
handling if they are to have long life (1 would
sooner keep fifty large ones in order than two
small ones), and when left to the tender
mercies of the gentleman in the cycle shop,
with his asthmatic gas engine and five-shilling
voltmeter, are not likely to provea profitatle
investment,

Wet barteries would be, 1 imagine, either
a nuisance or a great expense, and subject
to polarisation troubles, evaporation, * creep-
ing " and other common complaints of the
species. True, I have never tried them ;
I should not think of doing so if I could get
dry cells. Several readers have sent me
descriptions of cheap H.'T. batteries, which
will be published as soon as space can be
found, when | hope the methods will be
tried out by those interested.

My own experience leads me to recommend
dry cells, good ones of large capacity. During
the war, whilst keeping half-a-dozen circuirs
going, | had, perforce, to give this question
of H.'T. much attention. For a long tme
we used bateeries composed of 4 v. " flash
lamp ™ batteries, but although these went well
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for a time, they seemed to deteriorate quickly,
and, which is worse, one bad cell appeared to
infect its sound neighbours. Anyhow, some-
body was always EI.L‘]-}" with voltmeter and
soldering iron, and a lot of time was used up
over seven or eight 200 v. banks of these
batteries.

At last I obtained a sufficient quantity of
large batteries, cylindrical in shape and
about 8 x 3. These were composed of two
cells, placed one on top of the other, and the
combination gave a good 3 volts. These
[ connected low resistance leads (copper
strip is good for this purpose), soldering all
joints instead of using the screw terminals
supplied.  They were insulated from the
tablé by stout brown paper impregnated with
paraffin wax, and from each other by an
air space. Over the whole battery was

fastened waxed paper. These batteries
occupied three or four times the wsual
space allotted to the H.T. wunit, and

were, no doubt, expensive ; but they lasted
out a year of work, being wused con-
tinuously day and night, and gave no trouble
whatever.

It is a good plan to have a 50-volt lamp
with suitably long leads, and to ** flash ™ this
occasionally across some 17 or 18 of the
individual units. Should the * flash ™ be at
any time not up to standard brilliancy,

further investigation can be carried out with
a voltmeter. [f, however, a good type of
battery is installed, your H.T. troubles
should be at an end until the whole battery
has run down.

For a battery of 40) volts, 14 or 15 of these
units should be installed, and will prove far
less expensive in the long run than the
cheaper but less stable * flash lamp ™ batteries.

The following hints, drawn from ex-
periem:e, may be of use. Ifthereisa* frying ™
sound in the telephones, it may be an indica-
tion of deterioration in one of the H.T
cells. Test the battery in demil. Do not
leave a partially bad cell in circuit with good
ones ; it will act like a decayed tooth and
must be extracted. Make sure none of the
units is reversed ; these little accidents swrlf
happen, and one reversed cell can damage a
whole battery.

Always use the minimum voltage required ;
too high a voltage may cause weak signals as
effectually as too little : besides, the practice
is wasteful. The aim of the scientific radio
worker should be readable, not deafening,
signals. The boast, that * Eiffel Tower can
be heard all over the house,” should no longer
be a proud one, for in these days of valve-
receivers—well, as the lamented Sylvanus
Thompson used genially to say, “ What one

fool can do, another can.”—E.B.

THE PROOF OF THE PUDDING

A reader has kindly sent us this photograph
of his set, which he esigned according to the
instructions given in our issue of April 17th.
He finds that it works well up to his expecta-
tions, and he has been very successful in
receiving wireless telephone messages and
music. We shall always be pleased to receive
similar reports from those of our readers who
are following in practice our Constructional
Articles,
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WIRELESS CLUB REPORTS

Wireless and Experimental Assoclation.
{ A fliated with the Wireless Sociely of London,,
At the meeting of the Wireless and Experimental
Amsociation at 1A, Peckham Road, on July 14th,
the members agnin expressed their appreciation
of the Chelmsford wirelesa con~ert of the previous
avening, remarking on the fidelity of the tone of
the oboa, but ressrving their opinion as to the suit.
ability df the * Lost Chord " as an unaccompanied
#solo for that instrument. The
that he had hy request arranged an interview for
the next evening with an anonymous tleman
who waa collecting evidence for his M.P. on
the subject of the incidence of the
strictions and arming him for dealing with the
Wirelesa Bill when it appears before the House,
The Sacretary was confirmed in affording all possible
ssgistance and the membars present made manby
helpful suggestions. Mr. Voigt then road a paper
dealing with losses in inductances and other com-
- ponent parts of wireleaa t. Healsoshowed and
deascribad an i ious littls switch fon conneati
head gear tela in series or .  He ha
found carborundum gave 3,000 to B0 ohma,
snd French galena %000 to 15000, Mr. Kloots,
senior, promisad & lantarn lecture on valves for
July 7%th, The Editor of the Wrireleas Woeld
waa thanked for his timnly advics of the Chelmsford
concerts. On July 2lst, undar the chairmanship
of Mr. C. Baunders, we spent a quist and instructive
evening. Mr. Voigt, on his last rance befors
returning to his work in France, favoured the

mesting with more details of his French Galena
L sot with & two.valve ifier. If all he
told us waa true, the house will be conmderably

ulater when all his wirsleas a tusis packed u
End put away. Beveral mmmhmmunhd theil.:-
experiences of the exchange of speech botween
Chelmsford, the Fictorian and Poldhu. Croydon,
our noar neighbour is also very voluble, we almost
said garrulous, but not nearly a0 musical as of yore,
When shall we hear again * O God our help in

t," followed on the next Sunday by the “Bando-
ro "'y

Somebody collecting opinions of amateurs and
others on the incidence of Wireless Control waa
surprised to find that only one person, and he a
manufacturer of wireless apparatus, was in favour
of an absolutely free scther, The otherwise unani-
mous opinion was that comtrol was necessary, but
the present severe reatrictions in the matter of
serials and modifications of receiving circuita might
be considerably lightened. The writer's opinion is
that the authorities moght profitably make more e
of the varous wireloss associations to aweep their
own doorstepa, 8o to speak. They would keep
their own membera in order and report infractions
of the amenities of the sether in the case of others
who did not owe them obedience. Besides, the
added responsibility would have a steadying effect
and econsiderably add to the status of the societiea.
Hon. See,, G. Sutton, Melford House, Melford Road,

East Dulwich.

Glasgow and District Radlo Club.
{ A filiated with the Wireleas Sociely of London.)
The Sacretary of thia Club begs to announce that

new members are now being enrclled. The annual
subscription i8 10e and intending membars should
comrmunicats with the Hon.Becretary and Treasurer.
Mr. R. Carlisle, 40, Walton Street, Bhawlanda,
Gilasgow.

North Middlesex Wireless Club.

{ A fRliated with the Wireless Society of London. )

A meeting of this Club was held at SBhaftesbury
Hall, Bowea Park, on July l4th, the President
being in the Chair. During the summer months
the meetings have been of a more informal nature,
Egll_'.f owing to so many members being away on

iday ; opportunity has been taken of this
to make use of the Club's recsiving set, and on this
occasion the results were w good,

Full particolars of the Club may be obtained
from the Hon. SBecretary, E. M. Bavage, Nithedale,
Eversley Park Road, Winchmore Hill, N.21.

Southport Wireless ental Soclety.
(A filiated with the Wireless Society of London.)
Buzzer practice and renovations have takgn up
most of the time spent in the new Club.-room at
748, Kensington Road, Southport, since our last
At a special meeting held on July 15th the
President that a free installation of
Euh“ﬁe light and also an sarial had been promised.
veral members promissd apparatus as soon as the
P.M.G."s license was ﬂ-hm.nog, The chairman spoke
regarding the unsatisfactory secretarial work, and
it was unanimously agreed to accept the resignation
of the pressnt secretary. Mr. H. SButton was elected
Secretary, and Mr. H. Brown, 71, Norwood Creacent,
Southport, the Treasurer. General discussion took
place, many of the members reporting their success
in eatching the honie communications from
Chelmsaford, Hounslow and Didsbury. Atmos-
pherics have been persistently bad for a month
past.—Hon. S8ecretary, Mr. H. Button, 62, Marshside
Hoad, Southport.

The Wireless Soclety of Hull and District.

At a recent mesting of this Club it was desided
to adopt the ahove title in place of * The Hull
and District Wireleas Bociety.” The following
officers were elected :—President, G. H. Strong,
M.Inat.N.A., ote.; Acting Viee.Preaidents, Hy.
Strong, A.M.Tnat. N A., otc., and C. Dyson ; Hon,
Secretary and Treasurer, H. Nightacales; Com-
mittee Members, Measrs. C. De Fraine, J. Jephcott,
C. Cookson, AM.LME., ete.,, and W. Dowson.
Membership of the Bociety is open to all persons
regident in Hull and District who are intersated
in the advancement of wireless telegraphy and allied
subjects. To be eligible for full membership,
candidates must have attained the age of 18 year.
Persona of not less than 12 years may, however,
join Ba studenta.

The annual subscription has been fixed at 10s.
for members and Ge. for students, payvable in advance
but subscriptions of 2e. 8d. in the case of full
members and ls. 8d. in the caso of students may be

id quarterly in advance. The entrance fee for

th members and students is8 la. Moeotings
will be held monthly as from May to September,
and fortnightly from October to April. It is hoped
to provide an interesting syllabus of lectures,
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WIRELESS CLUB REPORTS

demonstrations and discussions during the winter
sesmions,  The next meeting “will be held on Thurs-
August [2th, at 7.30 p.m. in the Metropole
{Hirlhnmugh Rmm] when a discussion will take
on the subject of * The Crystal Detoctor ; ia
it now obsolete for amateur wireless receiving
stations T "
A mesting of tha Uumrmttu will take place on

the same evening ll 7

Tha ""I:Lghtnnulﬂ, 16, Portobello
Street, Hull, will I:ra plnnuad to receive the names
of intending members, and supply any further

information.

Stockport Wireless Soclety.

A wall-attended meeting was held at the Foreaters'
Hall, on July 2nd, and several interestinz features
BrEe.

Major Bwart's very efficient portable valve set
was exhibited, and constroctional detaila were
discussod. A discussion arising on the subject of
selt-capacity in inductances, « J. Brown, B.8:.,
gave us some very interesting information and
theoriee as to the relative efficiency of tubular,
honeycomb, and layer-wound coila. His ex.
perimenta with the latter tend to show that, wound
scieutifically, they are perfoctly efficient—contrary
to the generally accepted belief.

July 9th.—Work is progressing towarda the
completion of the Bociety's recsiving station. A
resolution was passed that we file an application
for & 10-watt transmitting punmt

veral membera brought ;ipmmum of receiving

apparatus, which were hand d and dmmd
A schedule was pmpnred of the PliPBm
submitted by warious members at nrthcummg
meetings. Tntending membors are invited to apply
to the Hon, Becretary, Mr, Z. E. Faure, 3, Banks
Lane, Stockport, or to attend at the Foresters” Hall,
Churchgate, Stockport, any Friday evening at
7.45.

Walsall Amateur Radlo Club.

The Becretary of this Club begs to draw the atten=
tion of readers to the following :—Meotings are
hald at tha Brotherhood Institute, Church Hill, on
Wednesday evenings at 8 p.m. The subscription
for full members payable in advance is Te. '!I-tr per
annum, or 48. hall year, or 2s. 6d. per quarter.
An entrance fes of 5a. ia charged for full members.
For associate members the subscription is 3a. @d.

annum, or 8. half year, or la. r quaﬂ-&r
with an entrance foe of 25 fid. The Club hopes to

have ita license within a few days, when receiving
apparatus will be emected; Morse and buzzer
instrurnents have already been installed for the
uss of thoss members wishing to become proficient
in reading t-a yv. A wvigit to the Walsall
Electrical Eu tation and sub-stations is to
take place uf.. u.u sarly date. Interested readers
and intending members please communicate with
the Hon. Sac » Mr. E. W. Bridgewater, 48,
Caldmore Road, Walsall.

Amateur Clubs.—It intersbt our readers
to knmow that thers are in the United Ki
forty-one Clubs, formed for the of studying
and practising Wireless Telegraphy and Telephony.
Of thess Cluba, twenty are affiliated with the
Wireless Society of Lo . As far aa we are able
to gather from our records, the total number of
Amateur Club members in the United Kingdom is
spproximately, 1,50 ; but sines the honorary
socretarias of many Clubs have not apprisad us of
further membership, our figurea must neceasarily
be short of the nl:l;u.ul total.

Woe take this opportunity of pointing out that a
number of Clubs have become lax in the matter of
sending in re of their meetings, and, in B0
doing, are helping to defeat the amateur cause.
Thers are, aa shown above, forty-one Clubs for
whom we could publish reports each month, yet,
aa enthusiastic as the members of thoss Cluba
profess to be, never have we besn called upon to
puhluh & number of reporta so high aa forty-one.

ublicity of these columns is opem to all
Cluhu,, od and forming, and, spaaking from the
of experience, nothing succesds w-'ﬂmul
Eﬂblmw' no Club can grow without ﬁ
each Club send in ita report; let each Club
maks known ita movements to other Cluba; lot
all Clubs make their oxistonce known, lr.l-d ALY
advance the amateur cause. There are still wantad
to form Wireless Clubs at Bournemouth, Spalding,
Doncaster, Exetar, Grimsby, Aberdeen, Rugby and
Glaagow. Those interested should communicate
with Mr. T. H. Dyke, Hill Garage, Bournemouth ;
Mr. W. G. A. Daniela, Pinchbeck Road, G.N.R.
Crossing, Spalding ; Mr. A. H. Waasley, Glanholme,
Ravenaworth Road, Doncaster ; Mr. H. E. Alcock,
L. P t Villas, Heavitres, Exoter; Mr. .
Hewins, 42, 8t. Augustine Avenue, Grimsby ;
Mr. W. W. Inder, Crown Mansiona, 41, Union
Sireat, Ahurdmn Mr. A, T. Cave, 3, Charlotie
Street, Rugby: Mr. W. Mitchell, 237, North
Etra-e-t, ﬂ]’mnng ['-‘rm Clasgowr.,

The simplest method of obtaining The Wireless World—place an
order with your newsagent or bookseller.
obtaining The Wireless World will be dealt with by the Circulation
Manager :
Tue WireLess Press, LTp., 12 & 13, Henrietta Street, W.C.2,

All cases of difficulty in
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AIRCRAFT WIRELESS TELEPHONE
APPARATUS

A few remarks on the specialised design of wireless apparatus for use in
Commercial Aircraft.

N considering the design of wireless

apparatus for the aeroplane of to-day,

certain essential features have to be

catered for ; thus, for an aeroplane flying

on an overland and oversea route, both
telephony and telegraphy will be requrrrd,
the former to provide a service for communi-
cation with wireless telephone Aerodrome
Stations, and the latter for calling up ships
in case of distress or forced landing in the
sea.  Again, the modern commercial aero-
plane, although it has developed greatly in
size and passenger carrying capacity, does
not cater for carrying a specialised wireless
operator. As a rule on large aircraft a
pilot and mechanic or navigator are carried,
either of whom may be required to use the
instrument. Pilot’s and mechanic’s cockpits
are not very roomy compartments and
rh-:n:fure it has become standard practice to
employ " remote control,” that is to say the
main portion of the wueless apparatus com-
prising the valves, oscillatory circuits, in-
ductances, condensers, speech control circuits
and receiver amplifiers are fitted in one or
two boxes which can be suspended in any
convenient part of the main fuselage of the
machine ; these circuits being controlled by
a small unit consisting of a send-receive
switch and tuning arrangements which may
be fitted on the dashboard of the machine or
in any other convenient position.

An essential feature to observe is to reduce
the weight and bulk of the apparatus to a
minimum. The biggest item in this respect
ts usually the low tension accumulators
necessary for providing the filament current
for transmitting and receiving. One of the
problems in this connection is that it is ver
desirable from the point of view of reliability
-to employ very robust transmitting valves,
~which means thick flaments necessitating
the employment of big capacity accumulators,

Also, with the development of high
frequency amplification it becomes desirable
and practicable to use anything up to five
receiving valves without complications arising.
One of the best methods of overcoming
this difficulty is as follows.

It is usual to employ a generator driven
by a small propeller or windmill to provide
high tension energy for transmitting. The
usual commercial air-driven generator is pro-
vided with two windings on its armature,
one a high tension winding and the other a
low tension winding. The high tension
winding provides energy for transmitting at
a high voltage, usually in the neighbourhood
of 1,500 volts. The low tension winding
is tmplnvcd for exciting the field circuit of
the generator, and the obvious solution is
to employ the low tension winding for the
purpose of lighting the valve filaments in
addition to exciting the field circuit. In
adopting this principle the dﬁigner 15 faced
with two difficulties. The hrst is to obtain
a constant output at varying air-speeds, and
the second—the most serious one—is to pre-

-vent commutator noises from being induced

into the receiving circuits. Neither of these
difficulties is unsurmountable, however, ard
by a little care in the initial design it is possible
by increasing the weight of the generator by
2 or 3 pounds to eliminate almost entirely
the 20 or 3ﬂ pounds weight of accumulators
which would have to be carried in the ordinary
way. As regards regulation, there are various
methods by means of which this may be
accomplished. A very perfect degree of
regulation can be obtained by employing the
Tirrell system, in which a small relay
is employed, with a vibrating armature
controlled by the strength of the field current,
which cuts in and out a resistance in
series with the held circuit.

- As regards the second difficulty, that of
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commutator noise, this trouble can be greatly
reduced by care in the essential design of the
generator itself. It can be reduced sull
further by k::ping a small battery floating
across the low tension mains.  An additional
precaution should be taken by the careful
screening of the receiver amplifier circuits
and their associated cables and wires. This
systemn has the added advantage for commercial
flying, that the small accumulator always
remains charged, and if theaeroplane lands at
a remote aerodrome where no charging
faciliies exist it will be able to proceed on
its flight with the wireless installation always
in a serviccable condition.

Another advance which will be made in
the future will be the supplying of high tension
energy for reception as well as for trans-
mission, from the air-driven generator, thus
eliminating the dry cell high tension battery ;
thereby sull further reducing weight and
bulk and increasing the all-round reliability
of the apparatus.

One of the problems to be tackled, is due
to the great variation in the size, speed and
other characteristics which exist in  the
various types of aeroplane in use to-day.
Thus the same apparatus fitted to a small
two-seater has to give the same results
regarding range, wavelength and accuracy, as
that fitted in a machine of very much
greater electrical capacity. It s therefore
necessary to provide some means of readily
making a Ane adjustment of the transmitted
wavelength in order to compensate for differ-
ences in the capacity of each different type
of aemplanf This, although only a small
point, is a very important one, in that
ground stations employed to communicate
with aircraft are fAxed-wave stations which
also handle trafhc between one another ;
it is most necessary, therefore, that each aero-
plane should be exactly adjusted to the
wavelength of the ground station.

Another variable feature is that of engine
noise and its effect on speech transmission.
Microphones for use in aeroplanes are of
a heavily damped variety designed so as to
pick up the minimum of extraneous noise

while delivering a particularly clear speech
quality when spoken into fairly loudly. At
the same time a microphone heavily damped
to suit a particularly noisy machine will
cause a certain amount of loss in speech
control because of its relative insensitiveness,
It would not therefore be very efficient to
employ this particular microphone in a ma-
chine which was relatively slow and silent,
and therefore it is probable that the wireless
telephone apparatus of the future will be
provided with adjustably damped microphones
which can be suited to give the maximum
speech control for any particular degree of
engine noise,

The most important point of all, however,
in the consideration of aircraft wireless design
is that of reliability. This is bound up with
two features, the first being mechanical
strength and ability of the various parts and
connections to withstand vibration, and the
second is the stability of the wireless circuits
themﬁe!ves In this connection, it is interest-

to note that from the several alternarive
medml:h of obtaining speech control which are
known at the present time, the choke control
system has been standardised, mainly because
it requires no critical ad_}ustment in its opera-
tion. Then again, in the receiving circuits,
reliability has been increased to a very great
degree by the introduction of high frequency
magnification in conjunction with highly
l:lamped inter-valve transformers. Such a
circuit arrangement is stable to a degree and
by increasing the number of high frequency
magnifications, any degree of sensitiveness can
be obtained. This arrangement compares
very favourably with the older reaction
system, where great amplification was obtained
with a small number of valves, by feeding
back the high frequency oscillations in the
aerial circuit. This latter system, although
simple to design and produce, was unreliable
owing to the critical nature of this reaction
adjustment. It is points such as these that
the aircraft wireless designer has to balance:
up, the net result being a compromise between
the reduction of weight and bulk and rhn:-I
increase of reliability and ease of operation.
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The most important point to watch and
one which is vital to the whole system is that
of speech distortion. Provided care be taken
in the initial design of the microphone and
speech control circuits, there is nothing to
worry about in the transmission from the
aeroplane to the ground. But received
speech to be readily understood in the aero-
‘plane must be very perfect, and great care
must be taken in the design of the receiver
amplifier. From the point of view of reduc-
ing speech distortion to the minimum it is
better practice to use high frequency magnifi-
cations than to use low frequency magnifica-
tions.

‘T'he ease with which speech may be received
under noisy conditions also depends largely
on the design of the head receivers themselves.
Telephones of small diameter and with thin
diaphragms are more likely to distort loud
speech  than those of bigger diameter
and with thicker diaphragms. Also the
_actual shape of the telephones themselves
has an important bearing on the tone of the
received speech.

One of the secondary difficulties which
designers have to face and yet which is one
of the most important points to be cared for,
is the interference heard in the receiving sets,
caused by electrical disturbances from the
ignition system of the aero engines. Thisis
one of the limiting factors which determine the
degree of magnification which can be obtained

THE WIRELESS WORLD

from the receiving apparatus, and as such, it
plays a very important part in the whole
scheme of things. Where a high degree of
magnification is necessary the greatest care
must be taken in the electrical screening of
all parts, not only of the wireless set itself, hur
of the entire ignition system of the engine.
There is probably no more elusive trouble to
eliminate in the whole system than bad
* magneto noise " which is only too readily
obtained in certain types of aircraft.

Another little point in the design of tele-
phone apparatus, small in its way, but yet
interesting in its application, is that of ** side
tone,”" This means the ability of the speaker
to hear his own voice when he is talking,
and has to be provided for in aircraft installa-
tions because the engine noise is so great
that one cannot hear what one is saying.
It has been found that where side tone s
not provided for, this inability to hear what
one Is saying causes the speaker to shour,
and so to spoil the articulation of the trans-
mitted speech. Special circuit arrangements
are therefore always provided by means of
which this can be accomplished.

The foregoing remarks by no means cover
all the ground ; a separate article might be
written on any of the points which have been
enumerated, but perhaps they will serve to
indicate some of the lines which are guiding
the design of modern aircraft wireles
systems,

AMATEUR

Though these pages contain so much of amateur
interest, still more interesting would they be made
by the publication of phﬂtngraphs of stations, club
laboratories, and club groups.

nature are F.Larti-::'u.lla.rl:,r desired.
returned

or prints will be

CLUBMEN /

Illustrations of this
All negatives
after publication.
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PAGES FOR BEGINNERS

Under this  heading we publish coMPLETE ingtructional articles, forming a  series
specially designed and written for beginners in wireless werk.  Hardly any mathematics
will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as will prove attractive te a much wider range of students than that fer which

phir series i pﬁ.marﬁ_jr intended.,

HIGH FREQUENCY ALTERNATORS.

HE high-frequency alternator
as its name implies, 1s a machine
for directly cumrertlng mechani-
cal energy into high frequency
oscillating electrical energy. The
advantage of such a machine is obvious ;
we can supply the transmitting aerial with

Fig.1b.

continuous waves by simply connecting it
to the terminal of the alternator. It is thus
possible to dispense with the spark gap and

condensers of the primary oscillatory circuit,
the only external apparatus needed being a
tapping key for interrupting the trains of waves
transmitted

The difficulties in the design and construc-
tion of these alternators are, however, con-
siderable. The frequency necessary for wire-
less telegraphy is seldom less than 50,000
cycles per second, which places a machine
of commercial value quite out of the question,
This will be more readily understood on
considering the factors upon which the fre-
quency of an alternating current depends.

Take the simplest form of alternating
current generator—a single loop of wire,
rotating between the poles of an electro-
magnet. Fig. 1 (a) If this loop were
rotated with a uniform speed of one revolution
per second, the current induced in the coil
would change its direction once every second.
The side of the coil AB, which s opposite
a south pole at one jnstant, would have a
current induced in it in the directioh shown
by the arrow. On reaching the north pole,
the direction of flow of the current would
be reversed, as shown by the Fig. 1 (4).

Clearly, if we were to increase the rate
at which the coil cut the poles, we should
increase the number of reversals per second,
r.e., the frequency.

The frequency therefore is directly pro-
portional to the speed in revolutions per
second.

Now, if we keep the speed constant, and
increase the number of poles, we shall also
increase the frequency.

If we added another pair of poles to the
original machine, the coil would then pass
two north and south poles per revolution,
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and thus the number of reversals of the current
would be doubled.

" It should be noticed that the frﬂqu-:nc}r
in no way depends on the number of turns

composing the coil, but solely on the speed
at which the coil rotates, and the miml:l-cr nf
poles surrounding it

The expression for the frequency of any
al!ernar_mg current generator can therefore
bl‘: written as follows :—

F= §0x2
where N is the speed in revolutions per
minute (a more usual figure than revs. per
second) and p is the number of poles.
As an examplé let us take the following .—
What is the speed of an alternator having

eight poles and supplying current at 50 cycles
per second {

Substituting in the formula, we get

N 8
50= __
60" 2
or N= ) ::E_I] = T.ﬁﬂ revolutions per minute,

Now let us calculate the speed of an alter-
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nator required to give current at 50,000
cycles

Fixing a fairly lzrge higure for the number
of poles, say 50, we find that the speed would
have to be

Eﬂ,ﬂ{ﬁ.::j:;{ i ﬁﬂ: 120,000 revs. per minute.
This speed is obviously impracticable because

of the enormous centrifugal force exerted on
the metal around the circumference of the
rotating part. Therefore it becomes neces-
sary to still further increase the number of
poles.

A machine having 400 poles and rotating
at 3,000 revolutions per minute would give
a frequency of 10,000 cycles per second,
which is about the limiting size which can
he obtained with ordinary types of alternators.

In order to generate current at higher
frequencies than 10,000 various special forms
of machine have been constructed. In one
type, both ‘the exciting magnets and the
conductors are rotated, in opposite directions.
Thus, if each part was rotating at 3,000
revolutions per minute, the effﬂ:t would be
the same as if the coils were stationary, and
the poles were rotating at 6,000 revolutions.

An entirely different type of machine is
known as the - Inductor ™ alternator. In
the Inductor type, both the field magnets
and the coils are fixed, and the rotating part
consists of a number of steel laminations or
plates, having a great number of teeth cut in
their rim. (Fig. 2.)

As the revolving teeth sweep past the field
magnets and coils, the magnitude of the lines
of force is continually changing. This has
the effect of inducing an alternating current
in the coils, at a frequency depending on the
speed and number of teeth in the revolving
disc.

It can be understood that it is simpler to
construct an high frequency alternator of this
type, since the steel disc carries no wire,
and can be made to carry a great number of
teeth. In an improved type of alternator
constructed by Alexanderson, the disc had
400 teeth and rotated at over 10,000 revolu-
tions per minute. The fréquency of the
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current generated by these machines can be
made as high as 100,000 cycles per second.

In the Goldschmidt type of high frequency
alternator, the frequency is, so to speak,
continually ** stepped up ™ until the required
number of cycles per second is obtained. The
full theory of the Goldschmidt alternator is
beyond the scope of this article, but a brief
sketch of its action can be given,

The field magnets of the machine are
excited from direct current as in the ordinary
type of ‘machine. The romting coils have
therefore an alternating current induced in
them, the frequency of which depends on
the speed and the number of poles. This
alternating current creates an alternating
magnetic field which varies in intensity with
the strength of current producing it. The
result of this varying magnetic field is to induce
in the fixed magnet coils themselves an
alternating current having twice the frequency
of that in the rotating coils.  This alternating

MAGNET COWL

ROTATING COIL

&

\3 B/

Fig, 3.

current in turn induces a second alternating
current in the rotating coils with a trequency
three times that of the original frequency.
There is thus a continual increase of frequency
between the magnet and the rotating coils,
and with a tuned aerial circuit, these high
frequency currents can be radiated. The

BEGINNERS

rotating coils are usually connected to a con-
denser of such a capacity as to be in tune

with the frequency of the original induced
current. A diagram of the Goldschmidt
alternator is given in Fig. 3. A small
choking coil is connected in series with the
field magnets in order to prevent the oscillator
current passing through the battery. r:
should be remembered that with every change
in frequency there is a corresponding loss
of energy in the machine, and thus the per-
centage of radiated energy compared with that
supplied, i1s small.

The waves radiated by the high frequency
alternator are continuous, provided that the
speed is kept constant.  In order to interrupt
the wave trains to form signals of the Morse
code, a tapping key is connected either
directly in the aerial circuit, or in series with
the exciting field magnets. (Fig. 4 )
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CONSTRUCTION of AMATEUR

WIRELESS APPARATUS

How to make a Condenser (Part I.)

HE number of variable capacity

condensers required in modern

receivers adds considerably to

the cost of the amateur's in-

stallation. Therefore a few
hints and figures will be very useful to enable
him to make up fixed and variable condensers
for himself.

In receiver work the capacity of the con-
densers required, is small. For aerial tuning,
with the small aerial the amateur is allowed
to use, the series condenser need not exceed
0-001 mfd. Condensers used in secondary
circuits should have a smaller capacity—
of the order 0-0004 to 0-0006 mfd.—so
that the greatest amount of inductance may
be used for the ** potential operated detectors,”
the crystal and valve. For wavemeters the
capacity may be as large as possible to give
the biggest wavelength change, with a given
inductance, over the range of the condenser,

When constructing variable condensers it
18 important to remember that the minimum
as well as the maximum values of capacity
must be considered. The minimum capacity
should be kept as low as possible. [F
the condenser has a high minimum
capacity the change of wavelength from
minimum to maximum capacity with a
given inductance will be smaller than it
would be with a low minimum capacity
condenser, therefore a greater number of
tappings would be required to cover a given
wavelength range. Moreover the tuning of
the circuit will not be so sharp

It has been found in practice that very
useful condensers may be made by utilising
old glass photographic plates. Calculations
and tests have been made with * quarter
plate ” plates cut in half, and with copper
foil approximately ¢ thick shellaced on
to the surface of the glass.

Mr. Bertram Hoyle gives a formula in
his book® for calculating the capacity of
condensers. [t 1s

Ak

-

E-: — -ﬂ'IFI:L
11-31 108 d

A= total area in sq. cms. of working sides
of plates connected to one terminal.
distance between + and — plates in cms,
Specific Inductive Capacity.

wherein

d=
=

Fig. 1.

For test purposes a condenser was made
up as follows :—Ten quarter plates cut to
size 105 cms. %55 cms. Thicknes of
each plate approximately 1 mm. Strips of
copper foil 6 cms. % 4-5 cms. with a narrow
connecting strip were shellaced one to each
glass plate. When mounted and clamped

uationa in Hadio
eas Preas, Ltd.)

* & Useful Formula and
Telegraphy.” (The Wire
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o ascd

up there were 5 plates to each pole of the
condenser. There were thus 9 working
surfaces on each side of the condenser,

Substituting known values in the above
equation, taking the value of & as 4 and the
distance between 4 and — plates as 0+1 em.,
we have

K— Q:u:ﬁb-:dﬁxd o a70
T3 10Px0-1 — TI3Tx10°P
=0-00074 mfd

The capacity measured was approximately
0-00068 mfd.

When calculating capacities a small allow -
ance must be made for increase of the capacity
due to frmgmg. althnugh this is not so promi-
nent in receiving as in transmitting condensers,
From the feregoing it will be seen how it is
possible to calculate and make fixed condensers
with photographic plates.

It is also possible to make up a sliding
variable condenser with plates and foil, of
which a general idea is given in the Figs. |
and 2. The glass plates should be 10-5 ems.
¥ 55 cms. with the copper foils mounted
centrally on each plate as shown. The foils
should be 4:5 cms. wide and vary from
6 cms. to 5 ems. in length, as shown. The
purpose of the sloping end is to obtain a slope

to minimum capacity. When cutting the
sloping ends on the foils half of them should
be cut sloping down and the other half
sloping up, and when assembling the condenser
the plates should be placed in position with
the foils sloping in alternate directions.
The plates should be mounted in some form
of stand, which, while allowing one set of
plates to be drawn out, keeps the whole con-
denser rigid. A pointer may be fixed on to
the sliding plates, to indicate on a centimetre
scale, fixed to the base of the condenser.
When the two sets of plates are together,
the pointer should point to * 6 " on the scale,
and as the movable plates are drawn out the
pointer should move back along the scale,
and should indicate * (" when the nearest
points of the two sets of plates are about
1 cm. apart.

In Fig. 3 is shown the calibration curve
of a variable condenser made up according

to Figs. 1 and 2

Q00T

8

:
<N

MICRO-FARADS

2 3 a
CENTIMETRES

Fig. 3.
In the next article we shall continue this

subject and deal with a 0-0015 mfd. variable
air condenser.
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WIRELESS TELEGRAPHY IN

SAVAGE

By G.

GENERAL account of the develop-
ment of Italian Somaliland and
of the part wireless telegraphv
has pa:,rt'd therein was given by
me in Vol. I, No. 12, of the

Fireless World.

Since then other stations have been added
to the extensive radiotelegraphic chain that
Italy has spread over the territories of her
Fast African settlements.  Although several
of those stations are now twelve years old,
they still render most important services to
the cause .of civilisation in dark Atrica, and
n;qu:c:l;a!]v in Somaliland where the only
electric system of communication is Marconi
micgmph-.-, which constitutes also the sole
electric link with the Mother country.

Thanks to the Telegrafe Marcons, which
15 now very popular among the interior
tribes, it was possifle to maintain peace, and
devotion to the occuniers, during the dynastic
crisis that overturned Abyssinia and Harrar

AFRICA.

MONTEFINALE

in 1914, with undesirable repercussions in
some of the bordering colonies. It was a
comparatively easy task to control the various
Mussulman tribes peopling Northern and
Southern Somaliland, amongst which the
Turco-German  propaganda  was  very
strenuous.

Owing to the great distance from Iraly
and the necessity of maintaining in full
ethciency the wireless telegraph stations of
Italian Somaliland, a Director of Radio-
telegraphic services has been instituted at
Mogadiscio, the capital city of Benadir. The
task is allotted to the officer superintending .
Ral:lmtclrgraphv and in those equatorial
countries, deprived of all the necessities, 15
indeed a very difficult one for electrical work.
The peculiar meteumlng[::al conditions and
the presence in the atmosphere of moist
sand and salt-dust result in a very rapid
deterioration of metals. Accumulators,
generators and valve receivers have but a

L i
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Landing wireless telegraph machinery af Mogadiscio when the Monsoon Mows i8 nof an easy matler.
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IN' SAVAGE AFRICA

Lugh, on the Giuta river, 8 the mosl northerly wireleas station of Somealiland.

shart life on the Equator and must bé re-
newed with frequency, the apparatus having
to be religiously preserved against all kinds of
damage. The Italian mail steamer which
leaves Genoa every month for the Red Sea
and Indian Ocean harbours as far as Mozam-
bigue and Port Watal, transported the materials
and also the radiotelegraphists appointed to
the Colonial stations.

When the monsoon is not very strong the
voyage is. delightful as™a respite from the
torrid Red Sea zone and espec[ally off Cape
Guardafui where the massive promontory
arises in the shape of a vigilant lion from the
blue waves of the Indian Ocean.

Leaving the low yellow coast of the Mad
Mullah and the territory of late Yusuf Ali,
the strenuous Sultan of (Obbia, one arrives
in sight of the Benadir where the Italian
ncfupﬂtlun is revealed by the Marconi masts.
I he five little towns of Benadir are exceedingly
pl:tun:ﬁquc, with their white Arabic houses
5h1nmg in the sun, and the range of palm
trees give to the sketch all the characteristic
charm of oriental landscape.

Itala, Mogadiscio, Merca, Brava, Giumbo

365

are the poetical names of the five anchnrq__,q-s,
or bender as they are called in native language,
which the Italian Navy occupied about 1900,
after a treaty was signed with Said Bargash
bin Said, Sultan of Zanzibar. ‘The Iralian
flag now flies at the top of the wireless masts
on most important occasions, and natives
travelling in the plains, or trading on the
coast, look at it with that same respect with
which they regard the Marconi re!egraph
or sm as they call it, which latter is believed
to be a devilish invention of Shaitan.
Mogadiscio, like the other bender of the
Somali coast, is a peaceful, sunny  town,
Eraccfully an:[n-rued by cocoanut p.ilms, pos-
sessing  good Eumpean houses and many
Indian and Arabic mosques. These Maho-
metan mosques exist in great number in
Somaliland, the people being one of the most
religious and fanatical of East African tribes,
At Mogadiscio all the wireless caravans were
made¢ and equipped, and from there started
a long line of loaded camels for the far off
stations of the Somalt plains. The journey
through the mysterious jungle is not without
interest and emotions, and offers the utmost
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pleasure for sporting amateurs. Leaving
the downs of the coast, the plain, covered
by forests and plantations extends like
a second ocean to the distant highlands
of Abyssinia and Harrar. At a day’s journey
from the sea the Uebi Scebeli, or Leopard
River, solemnly pursues its tortuous course,
its yellow waters hiding thousands of croco-
diles. The scenery is particularly full of
interest in the vicinity of the nomad villages,
the places where wells are dug being crowded
with hundreds of people and entire flocks
of cattle. The Somali tribes prefer the cool
shade of gigantic baobabs for their meetings,

THE WIRELESS WORLD

in which Bolshevik matters are not yet
discussed, but which are characterised as in
Europe by interminable debates.

Bardera, Lugh, Iscia Baidoa, Bulo Burt,
Oddur, Mahaddei Uen, Gheledi, Balad, etc.,
are the principal markets of the interior and
they each possess a efficient wire-
less telegraph installation. " The shepherds,
travelling across the plains, utilise the radio-
telegraphic masts much as sea navigators do-
lighthouses, and find in those structures,
some of which are of the modern lattice
type, sign posts of the most important centres
of their country.

WIRELESS GADGETS AND FANCIES

By H. E.

F the reader is a very superior person

he may not like this article, which is

addressed to those taking up the home

manufacture of apparatus, and who may

not be acquainted with convenient tools,
sizes and patterns.

For quickly making up and changing
experimental circuits, an excellent scheme

(&)
Fig. L.

is to have an assortment of flexible conductors
at each end of which is soldered a paper
clip [Fig. 1 (@)]. Thar illustrated is Perry’s
“ Double Lever™ clip, and best serves the
purpose as it opens easily and wide enough
to pass over terminals. Such clips can be
obtained coppered at about 2d. each. For
more permanent connections it is better
not to use the flexible strands with loose
ends, but to solder to them a sheet brass tap,

ADSHEAD.

cut as in the hgure. [Fig. 1 (8)].
an easily-made filament resistance is
by soldering across the ends of
small contact studs a piece of fne
resistance wire, S fashion (Fig. 2). Two
or three inches of 38g. Constantin are suffi-
cient, with about }" between each stud,
and though it may get hot, it will not harm.

Cut-out Conmtact Studs. In using a
small portion of a large inductance, trouble
is sometimes experienced from the electrical
effect of the overhanging turns. For those
who like construction work the stud design
illustrated in Fig. 3 is suggested ; the central
portion being of some metallic material. It
will be seen that on whichever stud the rotating
arm rests, the contact is pressed open and the
rest of the inductance cut out.

For temporary purposes adjustable con-
densers can be made from two test tubes
sliding one in the other. On a visit to any
chemical firm it will be noticed that these
tubes vary in the blowing, and pairs can easily
be picked out which will fit together. Cover
each with foil, ftting a foil-covered cork
with a central terminal to make contact
with the inner tube. The outer tube can
have a foil-lined paper tube pressed tightly

Quite
made
S0me

high-
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on the end. For a pair of §* tubes I have
calculated the capacity to be 000003 mfd.
per cm, of overlap.

&,
&

|

Fig. 2.

Milliammeter. Instead of buying a beau-
tiful precision instrument, get a pocket
compass about 1° across, marked in degrees,
andwind a 3" coil of about 40 turns bunched
together, and fix round the needle. Then
borrow a milllammeter from one of the
new rich, and graduate yours by plotting a
curve of deflections on squared paper. The
one I have gives 10°=3m.a; 30°=12ma ;
60°=4?m.a;: T78°=100m.a, and so on.

Potentiometer. 1f making this, make a
good one with stud contacts and known
resistances between the studs. Then it can
b= used as a resistance box in a Wheatstone
bridge circuit with the galvanometer described
above and the resistances of telephones,
voltmeters, etc., can be estimated. Make 1t of
two circles of studs, say of 13 each, with 4 ohms
between each in the first circle and 50 ohms
between those of the second. That will be
648 ohms total. The length of wire to
give these values can be mken from a wire
table and even if not quite accurate the box
will be relatively in proportion, which,
according to Einstein, is the best we can
hope for.

Tikier. For the reception of CW. with-
out 2 valve, a tikker can be made from
a buzzer. Remember that an electro-
magnet has two ends. Take away the yoke
and one magnet coil and fit a Elml{ar contact
breaker on that side. 'Then when the battery
is switched on the contacts will buzz at the
same rate and the new pair can be put in the
telephone circuit. Make the contacts of
silver from a cut-up coin (not British.—FEd.)
and put a condenser across the buzzer contacts
to stop the noise they will set up in the "phones,

Sizes : B.A. Taps and Dies. Don't use
Whitworth threads in your apparatus, but
B.A. A useful size is 4B.A. for terminals
and contact studs. 3B.A.and 5B.A. arealso
good, with the addition of 6B.A. and 8B.A.
for small grub screws, etc. For satisfaction
buy only American-made screwing tackle.
It is advisable to buy a sensitive stand for the
hand drill, as you will then ensure the holes
being drilled and tapped true, and will not
break the drills, The Afodel/ Engineer hand-
book No. 27 gives a complete list of threads
and tapping sizes. Tapping drills for 3, 4,
5, 6, 8, B.A, Nos. 30, 34, 40, 44, 5
respectively, Clearance holes can be
reamered out with a taper broach ; two,
o7 and &4, are useful. Taps and dies;
S.W. Cards make $§" diameter -adjustable.
Thin sheet brass 0-012" ; stouter for contact

\\\\ \I\\\

W\ |I_

Fig, 3.

arms, etc., 016", Flexible conductor, 14/36.
Instead of l:ru_',rlng brass screws by the dur.-:n.,
a good tip is to buy a pound of mixed scrap
screws.  Sort these out into sizes and if you
are fortunate you will have a collection to
last a long time.
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BOOK REVIEWS

QUR ATLANTIC ATTEMPT.
By H. G. Hawker, M.B.E, and K.
Mackenzie Grieve, Lieur.-CommanpDeR
A.F.C, R.N.
London : Methuen & Co., Ltd, pp. 128,
14 illustrations, 6 diagrams (3s. 6d. net).
HIS excellent little book, simply
and interestingly written, not
only fully describes the details
and adventures of the Atlantic
Flight, but also contains much
appertaining to wireless which would interest
our readers. Primarily intended to be a
history of the famous flight, and a record of
its many obstacles, there is also to be found
in its pages reading which merits the attention
of wireless enthusiasts.

In addition to much information concerning
the overcoming of obvious difficulties met
with in the installing of wireless in aircraft,
Chapter IX. deals exclusively with Wireless
Telegraphy, giving many interesting facts
relative to the generation of power by air-
driven machines, This chapter also embraces
an eclementary description of * direction
hnding,” 15 values and its possibilities.
Well written, with full page illustrations, this
book will familiarise its readers with much that
is not ordinarily known, both in aircraft, and
Wireless as applied thereto.

RADIO ENGINEERING

PRINCIPLES.
By Hewxmi Lauver, BS, and Harry L.
Brown, B.E.E.
New York : Mcgraw Hill Book Co., Inc.
London : Hill Publishing Co., Ltd.

Pp. xv.+300. 12 Plates.
net.

‘The different electrical phenomena which
have been observed to take place in matter,
such as the development of electricity by the
friction of one body against another, have
led to the assumption that electricity is
present in material bodies, and may under
certain conditions be clearly hruughl: to
evidence. How these assumptions came about
and what are the theorics based upon them,
are set forth in this book.

Price, 21s.

The three-electrode valve, the device
around which the present and future of
wircless telegraphy would seem to centre, is
fully dealt with, though certain of the obser-
vations given are not entirely accurate.
Chapter VI and irs subsequent chapters
show the important part played by the valve
in fts application to wireless telegraphy, its
uses as detector, amplifier, oscillator, and
modulator being taken up in detail.

In order to give a clearer conception of
what takes place under certain conditions
the authors make frequent use of the electron
theory to describe the development of the
principles involved, thus serving the dual
purpose of familiarising the student with the
electron theory and also the principles of
radio-telegraphy.  The description of any
particular system of apparatus is pur]:ruﬁc]y
avoided with the object of devoting the
entire space of the book solely to the prin-
ciples. The general means of utilising these
principles in practical work is dealt with in
some measure, but it is assumed that the
student with the principles once understood
will be able to apply them to any specific
system of radio apparatus,

Chapter XI is devoted to the underlying
principles of Directional Wireless and Loop
Aerials, both of which are so largely used in

" aircraft work. Numerous diagrams are given

in illustrating the descriptions and methods
adopred.

Chapter XII gives a few of the various
applications of Radio-telegraphy, dealing
chiefly with its application to aeroplanes. The
systems of antennz described, though not
altogether new, are of interest to the student.
The development of wireless in submarine
work, the possibilities and results obtained
with the loop aerial as used in under-water
craft are also touched upon in this chapter.

For the purpose for which the book is
written, the asistance of operators and
students who do not require their technical
knowledge to be so highly developed as
engineers engaged in research, the book
may be commended.
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QUESTIONS AND ANSWERS

NOTE — !".ﬁumﬁmm"m mmm.ﬂmﬂﬁwﬂq{uﬂrmﬂnm wieh o receive advice and

informalion on matiers

the technical and non-technical sides of wireless work., Readers
should comply mthlhsjaﬁpmng rules —(1). Questions showuld be

numbered and wrilten on one side of the

puprunly.undahwﬁmum_fnunnm (2) Quaries should be clear and concise. (3] Before mending
readers are adesed o search recend numbers b0 see whether the same querses have nol been
d-m!':w befare. (4) The Editor cannot undertake to reply to querles by post. (5) -luqumumm

be accom panied by the full

name and addreas of the sender, which ia for reference. not for

Qﬂﬂ*iu-l

will be anmoered under the inidials and lown of the correapondent, or, if #0 devired, under a "mmn'aptm
(6) Readera desirous of knowing the conditions of service, etc., for wireless operators 1llii'i:II
save time by writing direct to the various firms employing operators.

C.G.W. (Balham) asks (1) Jf much error will

arise [rom the aerial
Mdyunm WPT;;F&:E}%
garth. (2) ff&ﬁujﬂﬂmﬂnﬂdmmq}" be

susdable for a receiver with an aeriad alightly smaller
than P.M.0. maximum, tuned circuil capacily being
0-0005 mfds :—
Extra inductance coil, 34 ems. long by 18 ema.
dig., wound No. 24 SWG.
Primary o {Impkr 18 cma. long by 14 cma. dia.,

24 SWaQ.
S&mnduqr of coupler, 18 ems. long by 11-5 ema.

dig., wound No. 28 SWG.
(3) If T/19 sranded wire 8 wused for (he aerial,
showdd diameter be taken as thal of each sirand, or
that of the whole cable. (4) In winding the coils, 1s il
necessary for them all fo be wound in the same sense.
{1) Wa do not know what formula you have

usedl. The following take the effect of the ground

revious resulis,
ius r ems., € In

into sccount. Com with your
Yertical wire, height b ema.,
elsctrostatic unita :—

K
C=0-43h = [log, , (;) —0-105)
Horizontal wire, height A cma., radius r cms.,
C=0-217+log,, {-2;#)
ity in slectrostatic unita per centimetre
]];-:g;ﬂl of wire.

{2) Yea.

(3) The whole cablé.

{4) No.

G.5.H. (Glasgow) asks (1) Why does the rolary
COnDerier & Hp W there 18 a currend lag. (2)
Why do the choke coils choke back the high frequency
tmnturdﬁinﬂowﬂuiwfrmh pass through
them. (3) II i o double humped wave radiated
with bight .ul-u;phﬂg (4) How do the oscillatory eircuil
surges gel lo the guard-lamps.

{1) The variation of speed with power factor of
load depends on reactions inmide the machine by
which the sarmature currents vary the strength of
the magnetic circuit. For a detailed explanation
consult any faifly stivanced book on dynamo
electric machinery.

(2) Because the impedance a coil offera to the
flow of & current through it is directly proportional
to the frequency of the current.

(3) An adequate explanation would take more
space than we can spare. Roughly speaking, whon
two circuita are tightly coupled there is a continual
handing backwards and forwards of energy between
them, and each circuit cacillates at a frequency
which is somewhat different when it is handing
back the epergy from when it is receiving it again.

These two frequencies cause the two humpa of the
tuning curve.

(4} The guard lamps are an additional precaution,
chiefly to protegt the machine from surges directly
induced in it by the disch not from surges
passing back through the nm .

C.G.C.5. (Southsea) asks (1) For a diagram of o

nmphuﬂim-:rr:m.t.mmngh.uh and nol
wstng o pofentiometer. (2) Whether following dimen-
sions world be suilable for a loose coupler :

primary G-in. by 3d-in, wound with No. 32;
secondary -I-m..bya:n. wound with No. 4. (3) .I'j
2,000 ohm "phones would be suitable for receiver in
(1,) withou! a iransformer.

(1} The circuit ashown in Fig. 1 should mest
{Dur requirementa. This eireuit would be improved

grid potentiometer.
Iﬂl---illl—

ol

Fig. 1.

(2) No. 44 is too fine for the secondary. If you
wind this coil with No. 36 and k the remaining
dimensions, as you suggesat, the coupler should be
guite satislactory,

{3) Yea; higher resistance would be preferable,
but 2,000 ohma should give quite good results.

B.S. (Lelcester) aske various questions on the
construchion of a lelephone transformer,

Consult the article on this subject in the March,
1920, igsue. You will find all you require there.
The only difference from the dimensions given is
that your telephones being of 500 ochma resistance,
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the low resistance winding should be about 4 oz, of
No, 38, instead of the 8 oz, of No. 30 epecifiad.

E.R.W.F. (Southport) sends a akeich of a doubls-
nole magnifier, and asks for commenis.

Tha type of magnifier shown is in no way spacially
good, but should give usaful results. Without more
information as to the dimensions of the componenta
r&ul.lmut give much advice as to ita improvement.

Wary H'I:.uthm‘ you are using encugh H.T.
vnlut. t omit to state how much you are using !

E.W.W. (Wimbledon) has telephone wires
running parallel fo b cerval ond aboul 12 feed oway.
Under cerfain condilions he hears apeech by induclion
and asks if this iz wual. He sends o disgram of
FECEiDET mh{?]ljdaﬁwldpcmﬂﬂ?rm
(3) Whai is the difference in sound belween C.W.
ond apark. (4) If he could amplify satiafo-forily

means of valve used as in a diagram senl.

{1} Under the circumstances we think this is
veory natural.

(2) Yea.

(3) C.W. Em a clear musical note, varying in
pitch with the tuning of the receiver.

{4} The circuit shown would not work., Thers

ArG  MARY Euﬂhh forma of circuit. Bee
numbers of this Bzine. past

F.W.R. Ijﬂrnrdnn} sends o skeich of o crysial
act and asks (1) For suitable capacity for luning
condenser, (2) For suilable capacily for blocking
condenser.

(1) 0-0005 mida.

{2) Exactness in this condonser is not important.
Beat value will v with the telephones used.

about 0-001 mf

B.—Judging from queries received many
amateurs appesar to think this blocking condenser
one of the most important itema in the set. As
& matter of fact, while improvementa can be obtained
by its skilful uss, it i8 by no means important ;
and in erystal sets at any rale, it can gunau’ll;.-
be omitted without serious detriment to the
results obtainoed.

J.Mc.L. (Glasgow) asks (1) Re reply to G.II..AH
in May 15th issue if an A.T.C. is necessary, and if
so, how to make one of fired value. (2) Whether
Hg.#tm'ng s likely to burn ouwl an ordinary knife
mvich, (3) For o skelch of an eamly made radial
noilch,

(1) An A.T.C. ia not nacessary, though if variable
is & convenience for tuning. Rather than fit a
fixed capacity we should mecommend you to make
the coil sa shown, but of variable inductance by
means of & alider or lﬂﬂnl:,r-q tappings.

{2) If the switch is kept clean there should be
vory little risk.

(3) It is dificult to do this without & more exact
knowledge of your requirements. You might ume
& block of dry hard wood, with round hesded
brass scrows for the contacts, and a flexible strip
of brass for an arm, fitting the strip with an ebonite
handle for mampul-um Ebonite would be better
than hard wood, but would need more skill in work-
ing.

L.E.B. (Alton) sends a sketch (Fig 2) of a pro-
}mmuuimmwmramnwﬂﬂmm 17, 0{M) s,
{e aska (1) For comments, and (2) For insiruciions
re the inductance B.

. ll:uui

THE WIRELESS WORLD

M (1) The set as shown might very possibly work.
You would probably gﬂt- mm mlﬂpmrwﬂu by
doing away with the grid D lnak.
Thes wvalus given [0-2 mfd.u_l for condenser A I8

n\H\ﬂI{ Oll wro <

Fig. 2.

rn.unl:t hlﬁr than nescessary.

0-002 mfde would
big emough. Any hard valve requirin

o plate voltage you have st }MUTM
will do.

(2) You are very unlikely to make a set which
will work well over such an extreme wwﬂungt.h
If you try it, make the inductance about 1” long by
8" diameter, of No. 32. You will have to fix the
reaction coil by trial, sy 6% 5" of No. 2R to

in with.

D. llesden) asks (1) How to modify the
wirdy [:"r]ﬂq nmu.l::ur set } 1 n Lhe nuhrlrnbui
or 17th A pril and 1ai May fo suil 40 fi. hein inveried

? i fi. from ground, A T.0. former o ba
6" diameter, wound with No. 23. (Z) If the »el
would be suitable for wirelesa telephony. (3) If
an amateur can use a frams aerial,

1) Loose cou can be as in article referred
to. For the A.T.I., with 5" former and No. 23
wire, make length lhnut 15",

(2) Sat lhuu]-r:l receive tel nite well.
For this

{3) You,if Mnbuuu lhn'l.:rl.ulm%-ulll

L.F. (London, N.12) sends dm-ﬂrmn- of @
receiver and aska (1) The reason for on numying
clirk on possing from atud to siud of the luning
inductance (recefper w funed type), and
(2) The reason why set nol oscillale of abore
9,000 ma, or [esa than 1,000 me. He appears o
suspect the tuning induclance mendioned above.

(1) As well as we can judge without more detailed
information the click ia probably due to your break-
ing the oscillating circuit on mowving the switch.
A stoppage of the oacillations will causs & varation
of plate current and a click such as you deseribe.
An obvious remedy is to design a botter inductance
switch. From your dugram we think it is likel
you are using too many positive volts on the grnE
A 16-volt g—nd battery is guils UnDeoSERArY,
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{2) The reason probably lies in the lmauul.bilit_\r
of ‘I.hﬂ reactance coll for such wavelengt and
not in the tuni inductance at all. 'Isnu cannot
expect one size of reaction coil to give oscillations
over an unlimited range of wavelengths. The hest
mize for the reaction coil increases with the wave.
length.

PHOSPHOR (Nottingham) sends (1) sbriches
aof a aerial system for commend, and asks
(2) What size and bind of wire to use.

(1) To begin with, the suggeated scheme involves
the use of much more wire than you are allowed
even without the EK section. Also an aerial bent
hack on itself as EFGH is alwaya bad. (See other
recent replies.) You should not have much
trouble from the wires situated as they
are, We should recommend the EF section alone,
or posaibly the EF plus FG, though we do not think
wvou will get murh beatter restlts from the nvtra
20" F to G.  If possible raise E and F considerably.

(2} Any bare wire of copper, or phosphor bronze
or silicon bronze, of sufficient size for mechanical

strongth will do. It myh&mnhﬂr&tmdtd
cibla. About No. li should do if you use single
wire,

H.H. {Hﬂ.r'lﬂlllm) (1) Wishes ro make a wroses
meler, as deseribed in dssue of 3rd A pril, hud wishes
fo use rariomeler formers of an altogether lifferent
#ite and shape. He aaka what winding lo wee fo gel
the same warelengthe, He aala (2) Whether it ia
necessary fo inform the P.M.G. of a changs in his
acrial from the bwin lo the single wire bype.

(A} A
MoFEET DOUBLE
D
3
I p =

£

Fig. 3.

Whiisun he heard fwo stalions, vne high nole and the
ather low and rather sceratchy—wavelength 25—
A0 me, He asks who they were.

il} This guestion 18 cuite out of our scope.
Firstly, there would most likely be no windings
aiitable. Secondly, the work of caleula*ion would
take us muoch longer and give ua more tmulﬂu
than yvou would nesd to make the formers reeom-
mended.  And thirdly, il we did make the ealeula-
tiona and they did lead to some result, the caleulated
result would not be accurate cnough for use in the
construction of a wavemster.

(2) Yea

{4) Thero are s0 many stations working that
we cannot identify .any mnﬂ two with the little
information you gi low pitched nots on
2 500—3,dd) ma. mn.}- have been Eiffel Towor.

L.R.R. (Bishop®s Stortlord) asks (11 Whether
there in @ Wirelews Socfely al Bishon'a Storiford or

Highgate. (2) If it is possille to use a frame aerinl
D
Fig. 4.
in congunclion with an ouwlside acrial.  (3) For

viriticigm of ki acrial,

(1) No.

{2) 1t could be done, but would probably not
I waorth while.

{3} The roceiver should be all right as sketehed,
(Fig. 3). _ : _

{4) The nerial (Fig. 4) ia not good. Tho sharp
angle at B is bad. It would be better to tuke the
leads straight from C to A. A long atretch as AB
close to roof is undesimble. Practically the uui{
part of your aerial which is doing any vseiul wor
1 the section AL

R.H.C. (Felsted) hos o 3-valie resistance am-
plifier which works O.K. He wishes, if poesible,
to suhstituir n sensilive relay Jor the felephoncs.
{He wuggests one scnsitive fo & microamps.) He
naka if the scheme in feanble and for nng information
we van give him with renard to a auitable refay.

We cannot trace the diagram say you enclose,
but if the eircuit ia & good one of fuirly normal LY Pt
this should be quite possible . We do not recommend
puch extrome sensitivity in the relay as you suggest,
you should be able to get at leaat. 100 microamps
in wignals from strong astations. A PLO. type relay
rewoind to about 10,0H) ohme, instsad of the

standard lower resistance winding should Le
suitable. 1ts construction would be difficult frr san
amateur, You might get resulta by fitting coniacts

to the pointer and stop of some form of rensitive
galvanometer, such as the Weston.

E.E.D. (Portsmouth) asks for adeice in ncquiring
i rﬂ:ﬂmrlg wel, He winhes fo know “.!I The beat iy
fo et abowl getting a perneil,  (2) T he shontd ﬁuy
nn!]‘m‘ﬂiﬂhﬁm-ﬂlmu (33 If we recommend " — a5
o kit ve the hest firm to deal with

(1) Write to Becestarv, (L.P.0., London,
forms and information.

{2} This depends chiefly on {a) how much you

for
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are prepared to spend and (b) whether you hawve
any taste and ability for the work of ing one.
I you have unlimited resources you will get & good
st with least trouble to yourself by buying one.
On the other hand if you do not wish to d
much, you will find it cheaper, and not a difficult
job, to make one for yourself.

{3) We never recommend any particolar Brm,
for obvious roasona. Any of the firms advertisi
in this magazine should give you satisfaction.

C.AL. [ﬂlmhrldil} serids akeich of a receiver
which is giving trouble and asks for help. iner
has picked up FL faintly with a silicon defector, but
will give hol'f:hp—-—mpl burzer signals, which are
OK—with corborundum. Oircuils can be  funed
G be anyth ch the

Bra not & r to anything muc
matter. Of mml;rm sorial is mth-nrmgumnﬂ and
low, 80 vou cannot expect sxcellent results, Circuit
should be all right as sketched. Possibly your

carborundum erystal is a bad one. Hawve you

reversing the crystal battery ' Connectin
the two of the tuning coil as you show uhnulg
not have any bad effect.
good 1

R.J. asks (1) If there 12 any simple formula for
coleulating the hining positions of a receiver for a
given wavelength with a given aeral, [2) What
ahould be the natural wavelength of an cerial sketched.
(3} How can such natural wavelength be calewlated.
(4) Ie an angle of 45° in an aerial foo acufe, (5)
Why a sbelched receiver does nol give good resalis,
(8) How murch power would be required fo iransmil
20 miles with an aerigl as shown abore.

(1) There is no esm formula universally
applicable. It could generally be done by the choice
fmhm;al number r.rllfnn'nuh clll' u:lazd LT

a to the particular of aeri re-

ﬂm undar EnnmP:mtm ?u will find many

typical formule in Nottages' book on the measure-
ment of Tnductance and Capacity.

(2) About 800 ma.

{3) The natural wavelength is 4 to § times the
length, depending on the shape of the serial,

(4) Yen, it is undesirable.

{5) Chiefly because you have placed the tele.
phones in parallel with the cryetal instead of in
serios with 1t.  Also yvou would probably get better
results with more turns on your primary coil and
fewer on the secondary.

(3} Depends on conditions and tvpe of receiver.
Overland and with erystal, say 100 watts : ovensen,
or with valves, leas,

Constant (H.M.5. Revende) asla (1Y Fr
Bangay, Tarillaticn Valve, paragraph 20, page 9,
and paragraph 26, page 11, if 10 the lalter paragra ph
the marimum [reqiency showld be 4,000 cyeles and
pigdk 2000 as given : and (2] What 1= the formulo
for the capacity of o reserpoir condenaer, ax referred
toon page L1 poregraph 275,

(1) No, 2,000 ia correct. 2,000 cyeles correspond
to 4,000 actual maxima of voltage, each of which
has to ba discharged. There 15 8 slip in the earlier

Is your earth eonnection

THE WIRELESS WORLD

{2) The ordinary formula for the frequency of
oscillation in & condemser circuit will give you
this. (—

1 [T &
Frequency = i \;m " i
The wvalue of frequen ire ia that

which makes } of the pnn‘il gi'mu]millutinn oqual to
the time of discharge wanted.

Many thanks for your kind remarks about the
Wireless World. Your su ion has been partially
carried out by the article on Research for the
Wireless Amateur, published in the issue of
May 15th. bt we will ssé what more can be dnm

J.N.C.B. (Preston) asks (1) What mpu‘n?
hﬂﬂﬂ:fmmmﬂknjw o, 20
wire ofi @ 4™ former, the cosl being :i'lu'ldlri ko thres
sections with 60, 140 and 340 turns respecti
{2) What would be the marimum wavelength attain
with this condenser. (3) If Hhe aerial condenser in
Fig. 1, ;mg: 85 of the April 17th ** Wireless World "
1 TACERS

(1) r should be variable, with a maxi-
mum capacity of asbout 0-0008 mida. If you choose
a plate typa you will be able to fix suitable dimen-
siona from formule recently given in these eolumnas.

(2) About 4,500 ma.

(3) With & small saerial an A.T.C. is seldom neces-
sary. You can omit it i you wish, but ite use wilk
probably improve results on short wavelengths.

CRYSTEC (Beckenham) sends asketch of o
pro d receiver and asks (1) For comments. (2) If
the aerial will be sabiafociory—il 42 shown as a lwin
207 long and 17" high. (3) If he should be able to

t FL and MFT. (4) Cowld the téle phone transformer

done withow!, as the resistance of the tclephones
tr 2,000 chme.

(1) & (4) The ecircuit shown is fairly good.
Condenser shown as 0-08 mfds, is fuch too big.
this condenser should be about 0-0003 mids. You

might interch condensers. Telephone trans-
former would be better omitted qi; telephoncs
of 2,000 olima.

(2} Aerial ia very :lnmil We are afraid you will
need A larger one than this to get good resulte.

{3} FL possihly, if wyour tuning inductance is
big enough, MFT—we are afraid not, with such
& low and aliort aerial.

INDUCTANCE (Earl*s Court) asks (1) which
12 the more eflicient, high [frequency or low [requency
aen plification. (2) Whether a baaket wound pancake
Iy ircluctarice ta as efficient as a =n lawyer
cylindrieal one.  (3) IS other compact methods of
winding can b= given, or are they " fravle secreta.’

{l) For very weak signala H.F. amplification
is the better : for stronger signals there is little to-
chioose between them.

{(2) Yes, It is more diffiealt to wind bhut gaves
ppace when wound,

(#} Thers are practically no other types but
pancakes and single Inyer evlindricals sed.

YEX {(London, M. T} mewrde a0 mbeleh {Fig "H nj'
n rolee n.l'm'rhmrr.ll‘ fo o Mareomt 31 fype receiver,
which he says gires poor maanification for wares

paragraph. For a frequency of 100 eyvelss the  lews thaw LW s, He asks (1) Reasoa for this,

number of corrent maxima will evidently be 2000 (33 Haer be von mnke o wmore sensitioe, (3} Tf

per second, andd nor 1) as atated. there is {;.lrlql‘.ru'.lrr.l maart eer Hhe seleme uj e pect iora._
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(4) If he can wse calres of heoo different fypes
dogether,

(1) The reason may be that you have introduced
too much capacity in parallel with the billi conden.
st ;. or it may be due to the direction action through
the receiver on this circuit opposing the action
on it through the walve.

(2) Keap the receiver coupling dead weak. Use
a potentiometer in the grid eircuit.

(3) The scheme 8 somewhat unusuasl, but
containg nothing essentially new.
e TOP OF AT,
+
e || L . -
TOEAATH

{4) This depends entirely on the type of circuit
used and the characteristios of the valves.

G.W.D.S. (London) asks (1) [f Ahe could wse
apparaius sketched, with o frame aeriol and 3-valre
ampifier. (2} For o dimensioned drowing of a
Toralve amplifier. (31 Would the P.M.G. permt
use of apparaius of this description. (4) How fo
apply for a valve licenes.

{1} The set sketched is an elementary crysal
receiver, It would be of little use aa it stands,
but if stripped the , c enta might be built
up with an amplifer for the purpose you

{;] We eannot do better than refer you to the
grticles on valve amplifiers in this magarine i tho
earhier numbers of this and the last volume,

(3} Yes, very probably. o

{4) Apply to the Becretary of G.P.0. giving
diagram of proposed set.

PJ.C. (Cumberland) osks (1) For erilicism of
a circuil shetched. (2) How il could be improved
by the addition of an aasortment of valve apparatis.
{gj What be the apprmrimale wavelength
range.
(1) Scrap the condenser marked E and put the
in series with crystal and not in parallel
with it. The set should then work. To get & good
range of wavelongths you should increase either
the serial indoctances or the condenser F, con-
widerably.

{E}EIlm are such & large number of circuits
ible, depending on how wish tha wvalves
munut'im that we should rm'?lm;?umaml you to pick
out some fairly normal circuit from the many given
in the Wireleas World [rom time to time. There
is no apecial correct or best way of employving
two valves in & circuit.

(7)) With the sugpested alteration to the asrial
eirciit your maximum should be about 5,000 ma,
We cannot say moch about the minimum without
more definite information.

E.G. (Worthing) wishes o make a 2-corcuil
erystal receiver for a ronge of 40—, (MK} ma, funed
hy the condensers. He asks for valuea for the in.
ductances and condensera.

We should combine A.T.1. and primary coupling
eoil, Make tuned circuit condenser egual to 0-0005
mids at maximum. Make tuned circuit inductance
equal to 1,000 mhys. We cannot predict aenal
constants without data of your serial. You might
try aerial inductance about 2,000 mhys, and aerial
pondenser about 0-005 mids at maximum.

L.J.H. (Islingten) sends skeich, Fig. 6, of a
proposed frame aerial system, and aaks (1) Whether
the aerial wnill be efficient with 14 turns on a former
B2 emas. in diameter. [2) What would be opproximale
range with a two.valee L.F. amplifier. [3) Whal
will be the range of wavelengths that the cirewst will
FeceiLe,

LFEAMPLIFIER —p
L]

Fig. &

(1) Yew; but you would probably get batter
reaults with more turns.

{Z) This ia difficult to say. Possibly about the
same a8 with & good ordinary aerial and erystal
without an amplifier,

{3} We cannot say exactly, a8 you do not state
size of wire or spacing between tums. Assuming
No. 20, wound fairly close, wavelength should be
about B} ma. We should recommend more turns
on the asrial former or an additional tuning induct-
ance in the circoit,
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W.A.H. (Erith) sends description of his aerial
and receiver and asks (1) What morimum wavelength
he can reach. (2) Whether he will need a loading
coil to receive FL, and if #0, what size. (3) How he
con make sure his circwils are in tune with cach
ethar and tnecming &4

(1) and {2} We cannot answer either of theso as,
although you state the diameter of your coils and
the wire they are wound with, you say nothing
about their langth.

{3) The best way is to vary the tuning of each
circuit until signale are heard, and then adjust
them sach carefully until the signals obtained are
strongesl.

ENGINEER-IN-CHARGE (Preston) asks (1)
If a valve receiver will detect are, sapark, and C.W.
signals, and also wireless telephony. (2) If we can
recommend a suitalle set for the purpese. (3) If a
1" roil ship #ef 12 a spark fransmilter,
{4} If the Marconi Standard 14 K.W. ship sef ia an’
are [ransmilier,

(1) Yea certainly, if suitably designed.

{2) Consult the lista of any of our advertisers.
Any set listed will receive some mignals; but in
general the more you pay for a set the more sensitive
it will be, and the greater will ba ita range of
used 11l rvess,

(1) Yea

(4) No. A valve set of this size has recently
beenn dev but the well-known standard set
iR & Bpark transmitter. with & rotary discharger.

AERIAL (Golder's Green) sends crystal circuit
and asks (1) For romments. (2) How to introduce
a potentiometer, (3) If a 3-wire 30 f1. aerial will be
suitable for this sel. (4) How many miles will il
FECEME MESHITES,

(1) and {2) Circuit shown is quite hopelesa,
Buitable connections, ineluding potentiometer are
en Fig.7.

-_—
T
Fig. 7.

{3) Such an aerial is ible, but o longer 2.wire
aerial would be much ter.
{4) See answers to similar yuestions recently.

M. de W. (Brussels) asks (1) For dimensiona
Jor a frame aerial snitable for veception on warvelengiha

THE WIRELESS WORLD

Srom 8,000 to 20,000 ms. (2) What wire fo use for
the purpose. (1) What capacity luning condenser to
tise writh 15, o Ii .

(1) Of many poesi ormas, Fi ahouald
be n-u'..it.ahla . Dimensions need not hurrlféidlf adhered
to if inconvenient.

. 2m ]
MNEULATING
SUPPORTS
FOR WIRES

WIRK 3=

/] 11%

B e |
Fig. B,

About 60 tums of wire should be used, spaced
| em. apart. See also article on frame aerials
in issue June 12th. :

{2) 724 insulated stranded cable would be very
good ; but single wire, say No. 16 bare or 8.C.C.,
uuuéd be used if desired.

(3) Maximum might be 0-001 mld or rather lesa
Circuit should be tuned up to required maximum
wavelength by means of o suitable loading in-
ductanee,

P.5. (Lowestofr) sends sketeh of a proposed
receiver, with description of aerial for comment,
Receiver though of elementary type, is quite
well rtioned, and should give matisfactory
reaylﬂLu. ﬁ'ﬁﬂ‘ui‘mm are better than 4/25° for tha
aeri oy sho bo as far apart as posrsible ;
and if over a roof, should he elevated above it as
much as possible.

SHARE MARKET REPORT.

Business in all the Wireless Stocks has been quist.
The market is steady though stagnant.
Prices as we go to press July 30th, are:—
Marconi Ordinary - - - 3
- Preferenea - - 23
£ Canadian - 8-
w Marine - - . - 1}
" New lssue - - - 3

374

LWBICOOIT r Wi ey
I CHO IR LA



5 =

VOL. VIII, No. 11, NEw sEries] 21st AUGUST, 1920 [FORTNIGHTLY
G=Vig,,
. r"r.-
CON TENTS "'f".-!, ?Pﬁg -'\'5’1_
& j%ﬁ B

EARTH, AETHER, AND WIRELESS,  “& Mick
THE R.34s WIRELESS LOG.
A NEW PORTABLE WIRELESS TELEPHONE
RECEIVER.

HOW TO MAKE AN "AIR" CONDENSER.

D

PRICE «+» NET

BE A WIRELESS
MAN. WE TRAIN
YOU QUICKLY !!

L Prin_ipal
HENRY A. FLICK

E= .

RADIO HOUS
39, BT. GILES
NORWIGH

! Write for free Book
“THE WIRELESS
| CALLING.*"




RADIO EXPERIMENTERS and ENGINEERS

Find Ewveryday Engieering the most useful and
interesting of American Radio I‘k*[agazine:;—WHY?

—BECAUSE FEvervday contains fully illusirated detailed information
an building such apparatus as Radio Frequency Amplifiers, Heterodyne
Wavemeters, Vacuum Tube Transmitters, &c., all of which are first
built and tested in Evervday’s own Laboratory,

—~BECAUSE Evervdarv has the first disclosures of New Commercial

Equipment as well as Armv and Navy Apparatus. The clear photographs
give many Ideas to Radio designers.

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

IN OTHER WORDS, IF_YOU WANT TO KNOW WHAT
HADIO WORK 13 BEING DONE IN AMERICA. SUBSCRIBE TO

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

D ey —Brish 3 )
et ool Comtimmmen ot £2 50 cents. T T : 2 Per 20 cents.

[T s
e ——
—_—

- -
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LONDON. SW.

EXPERT THAINING FOR YOUNG GENTLEMEMN (1525 |N INLAND, CAHLE & WIRELESS TELEGRAPHY.
Good sppobniments are open o our siedents as seon a8 gualifed. the demmand for Skilled {ID-!I.'II_I:IIIII all Services heind grester
than the supply, Special Short Course suitsble for men wishing to obtsin Government Certificate and snter the sarvice of
ithe Mareoni (e, At seversl recent Government Hyama, all eandidstes obtained 1ot Class Government Certificate. Mo Branches
pr Posisl Twition. Fees moderste, Hecognised by the War Office. Admiralty, Wircloss Telegraph and Cable Companies,

WRITE FOR PROSPECTUS. A. W. WARD (Manager). ‘Phone: BRIXTON 215
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THE EARTH, AET I—IER AND
WIRELESS

By Puinir R. Coursev, B.5c.,, A M.LE.E.

N earlier articles a few of the theories

relating to the aether have been briefly

referred to in connection with the trans-

mission of elec:mnmgnetir: waves. | he

question has frnquentlv arisen as to whether
the hypothesis of the existence of the aether
is either really necessary to explain physical
phenomena, or justified in the light of ex-
isting knowledge. Recently the interest that
has been aroused by Einstein's work on the
Relativity Theory has once again brought this
question into prominence and has prompted
the statement by some physicists that there
can be no such entity as the aether, and that
its presence is no longer necessary to explain
ordinary phenomena.

As we have seen, the success which attended
the experimental verifications of Maxwell's
theory of electromagnetic waves gave great
support to the acther theory, and the existence
of these waves is still one of the strongest
arguments for the necessity of postulating
some medium in which the strains consti-
tuting such waves may be set up and through
which they may be propagated. Some ad-
ditional evidence in support of the existence
of the aether has recently been obtained and
will be bricfly referred to below. The
various phenomena of light waves, in par-
ticular those of polarisation, interference, etc.,
are very difficult of explanation in terms of
known concepts unless there 15 actually
existent a true form of wave motion in some
medium, but at the same time the very

existence of these waves has brought out
other facts which are almost equally difhicult
of explanation if we imagine the aether to be
an immoveable and unvarying medium filling
all space. For instance, consider the case
when there is relauve motion between the
source of the wave disturbance, and the
medium through which the wave is pro-
pagated. To make use of an acoustic
analysis in order to fix one's ideas, imagine
that we are listening to a sound coming from
a moving source, such as a locomotive whistle,
and that the observer and the medium through
which the wave is propagated—the air—are
both at rest. Woe are then all well aware
that as the source approaches, the frequency
of the sound—or its pitch—apparently arises,
and that if the sound source is receding the
pitch falls. As a matter of fact the wave-
length of the sound from an approaching
source is shortened by the amount by which
the source has moved during the emission of
one wave. Calling » the velocity of the
sound source, and A the normal wavelength
of the sound emitted, then if /7 is the velocity
of the sound in 5rE]| air, the time required
for the emission of one wave 1s A/F.  During
this time the source will have moved through .
a distance =«A/F and therefore the apparent
wavelength of the sound will now bte
A—2vd ¥ =A1—v/¥F). In other words the
apparent pitch of the note will be increased

f ( ".'.)
romn m ton Vo
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This is an effect primarily of the relative
movement of the source and the observer,
but it should also be evident that some similar

effect might be expected if the medium
through which the wave is propagated is
moving relatively to the source. It will

take a wave longer to reach a point a given
distance from the source, if it is propagated
in the opposite direction to the direction of
motion of the medium than it will if it is
in the same direction.

Since light and Hertzian waves are waves
in the acther it is to be expected that some-
what similar alterations in frequency would
occur in their case as with sound waves. As
a matter of fact certain of such changes are
observed, but their detection is in most cases
a very much more difficult matter than with
alr waves, largely on account of their enormous
. velocity (186,200 miles per second) as com-
pared with any speeds of movement cus-
tomarily encountered with ordinary material
bodies. The so-called * Doppler ™ effect is

an example of one such result.

It might be expected, however, since the
earth is rotating on its axis and also revolving
round the sun, in addition to any movement
through space that the solar system as a
whole may possess, that there would be some
relative movement between the bodies on
the earth’s surface and the aether in which
everything is supposed to be immersed.
Many experiments have been devised to en-
deavour to detect this movement, but very
little success has been obtained. It has becn
suggested that this difficulty might be over-
come by assuming that the surface of a moving
body is always practftally at rest with respect
to the aether—or in other words that a body
in motion always carries with it a certain
quantity of aether so that there is no relative
motion between its surface and the aether,
much as the earth is known to carry its
material atmosphere with it, the relative
movement between the earth and free space
being evidenced at the outside of the atmos-
phere rather than on the surface of the earth
iself, This suggestion, however, carries
with it many serious objections which render

THE WIRELESS WORLD

it difficult to reconcile with other observed
phenomena.

Experiments have been carried out by Sir
(). Lodge and others with a view of testing
this point but no positive evidence was
obtained.®* Sir O. Lodge used two steel
discs driven round at a high speed and en-
deavoured to determine whether the aether
was carried round with them by means of
the modified optical effects that such an
aether movement might be expected to pro-
duce, but so far as it went the experiment
failed to show any such movement.

The famous Michelson and Morley ex-
perimr_nl: was designed to investigate the
motion of the earth relative to the (supposed)
fixed acther, but this also gave a negative
result. In !Jrnad outline this experiment
consisted in sending two beams of light from
one source along two paths at right angles
to one another and reflecting them both back
again to an observing telescope. If then
the earth as a whole, and therefore the appa-
ratus used, is moving through the aether it
should take the beam of light longer to traverse
and return along the path in line with the
direction of motion, than it will along the
path at right angles. Any difference in
tume taken could be determined by observa-
tions of the interference fringes obtained
when the two beams were combined again
in the observing telescope. By rotating the
apparatus into different directions it was
hoped to observe such difference of time
and thus to determine the direction of move-
ment and velocity of the earth through the
aether. No difference was however ob-
served, In order to account for this the very
artificial hypothesis of the Lorentz contraction
has been put forward. This is to the effect
that the size of all material bodies changes
according to their direction of motion through
the aether, The amount of this contraction
is assumed to be exactly sufficient to neutralise
any observable effect of such motion, thus
rendering it impossible to detect such motion

* 4 The Ether of Space,”" hy Bir Oliver Lodgo
{London ;: Harper and Hroa.).
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by any known physical method. This hypo-
thesis although temporarily removing the
difficulty created by the results of the Michel-
son-Morley experiment brings in an idea that
is so difficult to accept that the hypothesis
has not by any means found universal favour.
The generalised relativity theory smooths
over these difficulties by posulating that
absolute space and absolute time are both
meaningless, and that no two events can be
referred in any way to one another unless
the relative motion of the observers is known.
This implies that all our *standards™ of
length, time, etc., are merely functions of the
relative motion of the observers using them,
and that therefore it will be impossible to
detect any changes taking place in them.
Thhe theory also at the same time renders the
aether hypothesis less necesary in some
respects, but the latter has however by no
means been rejected entirely. For instance, in
illuminating discussion on the Relativity
Theory recently held at the Royal Society®

both Mr. "E. Cunningham and Dr. L.
Silberstein expressed views to the effect thar
the aether hypothesis was not inconsistent
with the Relativity Theory, and that by
suitable transformation an anation in
terms of it could be given of the deflection
of a ray of light passing near the sun—a
phenomenon predicted by Einstein and con-
hrmed by the observations made at the last
solar ecli itions in May of last year,
It has also been stated by Prof. Lindemann
that suitably interpreted the Relativity Theory
appears to favour the undulatory nature of
the transmission of radiation—and hence
indirectly the existence of the aether.

The Michelson-Morley experiment de-
pends upon a second order effect—r.e., upon
the square of the ratio of the earth’s velocity
to the velocity of light—which is a very
minute gquantity, but recently (. BSagnac
-has described some experiments using a
rotating interferometer and making use of a

*Reported in the Proceedings of the Hociety,
Soction A, Vol. 87, pp. 86-78. March 1st, 1820,

first order effect of the aether movement.}
Briefly the apparatus consisted of a special
interferometer mounted on a massive platform
which could be driven round by a motor in
one direction or the other. A shift of the
central interference fringes was observed
in one direction or the other depending upon
the direction of rotation and arising through
the aether wind set up round the optical
circuit by reason of its rotation. The ob-
served magnitude of the shift of the fringes

well with the theoretically predicted
value calculated from the known speed of
rotation and assuming that the aether is an
immoveable fuid transmitting the luminous
waves with an unvarying velocity. The
experiment 15 therefore taken as a proof of
the existence of such an aether.

More recently the same investigator has
examined the results of some early wireless
tests that were carried out by Sir Henry Jackson
in 1896% in which testss it was found that
definite zones of silence existed at certain
distances east and west of a ship transmitting
station, At these places no signals could be
received, although at greater distances they
were again observed.  Taking the test figures
quoted by Sir H. Jackson, M. Sagnac has
shown that the position of these zones of
silence can be predicted if the earth’s velocity
through the aether of space is known, or
conversely knowing the distances the earth’s
velocity can be found.§ The results calcu-
lated in this way give a velocity of 400 kms.
per second, which is much larger than the
carth's orbital velocity. Hence if this value
is correct it points to a movement of the solar
system as a whole through the aether of space
at a velocity which is of the same order of
magnitude as the astronomically observed
speeds of movement relative to the earth of
some of the largest stars, and again gives a

confirmation of the existence of the aether.

. Bagnac, Jowrnal de Physigue,
March, 1914.

¥ Proceedings of the Royal Sociely, T0, p. 254 (1002,
§ Comptes Rendus de " Academie des Sciences, 170,
pp. 800-803, March 28th, 1920,

pp. 177-195,

377

sl r 1
UNIVERSITY OF MICHIGAN



A NEW

HE utility of the wireless tele-

phone and the various purposes

to which it may be applied

were yet again brought before

the notice of the general public
on July 23rd.

A reporter on the staff of the Daily Mail
left the offices of that paper for the outskirts
of London, armed with a small despatch
case containing a wireless telephony apparatus,
and whilst walking on Hampstead Heath,
intercepted a message from the Marconi
Company’s station at Chelmsford, originating
from the News Editor of the Dailv Mail,
instructing him to attend at the scene of a
fire. These instructions he carried out,
thus emphasizing to the journalistic world
the possibilities of the wireless telephone

The illustration we pgive shows the
despatch case, opened to expose its set to
view. The aerial used 15 a small * loop ™
161" % 134" containing 50 turns of No. 20,and
may be carried either on the back or chest of
the person conducting the demonstration. The

PORTABLE

TELEPHONY SET

despatch case is of the usual type, 1T}" x 8" x
13}",and with its contents weighs no more than
the average week-end bag. The set is made
up with a Marconi Marine T No. 11
Amphfer, and reference to the illustration
will show that there are six valves in all.
The four bottom valves are of the * V24 ™
pattern, being used to amplify in four stages
the high frequency currents from the trans-
former. The valve next to the top, and
fifth from the bottom, which is of the * Q™
pattern, acts as a rectifier ; whilst the top-
most valve of all, a * V. 24" performs the
functions of a * note magnifier,” or, in other
words, it magnifies the rectified signals in the
telephone circuit.

Such an instrument as this is especially
suitable for those clubs and experimental
societies anticipating ** field days ™" during the
few remaining summer months, in that
such a set has all the advantages of the bigger
and less convenient installations, the matter
of the aerial being a decided improvement
upon anything hitherto experimented with.

The new

v les prtel -coge ™

aef, showing aerigd whech s carered wnder e coal,
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NOTES AND NEWS

A Paper was read before .the Portsmouth
Municipal College Enginesring Bociety, on June 18th,
on ** Wireless and its Applications,” by (G, H.
Watson, A.M.ILR.E., Senior Lecturer, W/T. Dept.,
Municipal College.

The urer described various forms of Trans
mitters and Receivers, Belective Calling Devices,
Direction Finding Apparatus, Wired Wave Multiplex
Telephony, Wireleas Telephony, and the action of
the Thermionic Valve.

The lecture was illustrated with slides kindly lent
by Marconi’s Wireless Telegraph Co., Litd. The
interest that wias manifeated during the lecture can
he gauged from the fact that about 40 gquestions were
put forward during question time,

Wireless Telephony in South Africa.—The
first wireleas telephony demonatration in South
Afrien took place at Paarl during the month of
June, within the incts of the Rosebank
Agricaltural Show. iy st was a Marcond YC2,
telephone-telegraph  set operated in  conjunction
with a similar set 30 miles away. By permission
of the South African Aerial Transports, Litd., a
thres-seater Avro was also fitted for the purpose
of demonstrating tho
uses of wircless tele-
phony in air,

It needs little imagin-
ation to picture the uses
to which this science
eould be applied in such
a country of vast wastes
as South Africa. Estates
and mines and soattered
settlements, which it
would be difficult to
“wire up,” could one
and all be brought
within the lines of com-
munication by the sim.
ple application of the
modest  wireless  tels-
phone. Dur Elllutthﬂ'rﬁph
shows the tent containing the set exhibited at the
Show, and into which visitors were permitted to
speak and sing, .

A New Dutch Radie Society. — The
Nederdandsch Radio Genootschap was founded
on the 20th of May, at Amsterdam, under the
direction of Professor (3. J. Elias as Chairman, and
Dir. Balth wvan der Pol, Yice-Chairman. The
Society aims to be the centre of scientific radio
work in Holland. The address of the Society's
offices 18 W. Barentzstraat, 8, TUtrecht, the
Secretary being Ir. H. Nordlohne.

A "iOne Lever' Automatic Telegraph
Transmitter was demonstrated for the first
time rmocently, by Me F. 8 5 Wates, of the
Automatic Telegraph Co., and was also exhibited
at the Aero Exhibition, Olympia. The instrument
which has many intoresting features has been
designad with a view to enabling airerafi |1|"|utu tio
tranfmit  definite wireless messages without the
necessity of carrying o telegraphist.  The operation
of the instrument is purely automatic, entailing
L] knﬂ'ﬂ'lﬁl_ﬂ'ﬂ whataoever of i ber |*|1-r'|1'i.|:'|T3' or

the Morse code. ‘The instrument is of box shaps
and weighs approximately 10 lbs. On the face of
the box is a plate engraved with 60 messages in
three columns. The pilot reguiring to send a
mossage inserts a plug in the hole corresponding
to the message required to be transmitted, and pulls
down & lever, to be found at the richt-hand side
of the box. By this moverment a spring is wound
up, which, in turn, drives a clockwork mechanism
arranged to rotate s cylinder. A series of contacts
on the latter transmit in Morse the call sign of
the sending station, and the signal representing the
message Aelocted. The call sign as well as the
60 messages are all adjustable in arrangement, to
suit  requirements,. The instrument which is
intended for transmission only takes the place of
the manipulating key, the remainder of the
apparatus being the usual wireless equipment.

A Long-distance Wireless Station is shortly
to be opened at Devizes, At the time of going to
press tests are taking place, and the coming into
commission of the new station will mark an
important improvement in wireless cornmunication
from the shore to ships at sea. This station was
originally partly con-
structed for the old
Imperial scheme and
was used as an inter-
cepting station during
the war. The station
has now been converted
by the Marconi Com-
pany into a transmitt.
ing station, and asup-
plied with a & KW,
valve transmitter; it
has been erected under
contract with the Post
Office, and is . con-
gtructed for the pur-
pose of communication
on C.W. with ships at
gen, Messages have been
received by the Marconi Company informing them
that good readable signals have been obtained on
peean liners at distanceaof 1,600 miles, The asnial is
supported on two masts, 300 feet high, and the
power plant is an oil-driven engine and dynamo,
with & motor alternator for working the wvalve
transmilber,

Belgian Amateurs, — Correspondence has
reached ws from Belgium to the effect that
amatours in that country are meeling with the
same difficulties expressed by Norwegian amsteuars
in the Wireless World of July 24th. Though we
sympathise .with these unfortunate amateurs
nothing remains but to wail for that day when the
various Governmenis revise the present unsatis-
factory laws ‘governing experimental wireless,

Merchant Shipping (Wireless Telegraphy)
Act.—As from the lst September, 1920, the Board
of Trade will ﬂ!!lh]:l.' cortain modifications to  the
Rules and HRegulations governing Wirelems Telo-
graphy and the Mercantile Marine. The Act
permits of the use of automatic apparatus, subject
to the approval of the Board of Trade, For

379

UNIVERSITY OF MICHIGAN



AUGUST 2I, 1920

v:mu anmd.ing 48 hours from port to port in
v carrying 200 réa or more, three
operators, one of whom shall hold a _'ﬁrli.t. Grade
Cortificate, must be carried. For voyages

B hours but not exceeding 48 ]mum Im']"ﬁu
to port, two operators must ba carred. B
Btatutory Rules and Dn:lm may be purchased
through any booksealler. . met.)

H. W. Sullivan, the Elmmcll and Telegraph
Engineering firm, has recently issued a book of
21 workdng di ms for valve amplifying receiver
cireuita for wireless telegraphy and telephony.
The book is well put together, containing much
that is of interest to amateurs. Price ls., obtain-
gble from H. W. Bullivan, Winchester House,
0ld Broad Street, E.C.

German Radio-Telegraph Developments.—
In order to supplement the ordinary telegraph
eyetemn and to serve as & substitute in cases of
breakdownas of the telegraphic communication,
the German State Ministry nI‘PPuuu and Telegrapha
is establishing & State Wireless System.

A number of transmitting Receiving Stations
are already in operation, st Berlin, Breslau,
Darmsatadt, Dortmund, Frankfurt afM.,
Friedrichahafen, Hu.mhurg Hanover, Kinigaberg,
Eﬁmgmularluman, Konstanz, Leipzig, - Stettin
and Dantzig. In addition there are receiving
stations at Brunswick, Breslau, Chemnitz, Kottbus,
Darmstadt, Dortmund, Dresden, Dusseldord,
Diisburg, Elberfeld, Essen, Frankfurt a/M.,
Halborstadt, Hamburg, Hanover, Konigs A
Konstanz, Leipzig, Liegnitz, Magdeburg, Rostock,
Btettin and Stut . Tha State wireleas system is
being conatan " extended. Bavaria and
Wurtemberg will also be linked up in the system
by the sstablishment of tranemitting and receiving
stations in Munich and Btutt The Ministry
has also established in I'I:bmga East Prussia,
twq transmitting and two receiving wmalmu stat ions
in order to render independent of the * Polish
Corridor,” the telegraphie communication of
East Pruossia with the remaining parta of the State.
At the present time the main traffic passes between
Kinigaberg and Btettin and betwesn Konigsberg
and Berlin, Other developmenta am projected,
and it would & that the Government in deter-
mined to m ita ¢ @ervice as
independent md wolf- mmeﬂh as poasible.—
{ Electrician, July 23rd, 1920.)

European Inter- Communication.-The League
of Nationa was nted, her with varnous
epocialists from wvarious Btates, at the Conference
which has just completed ita work in connection
with the re-establishment of Postal, Telegraphic,
and Wirelees Communication in Europe.

A mores of was adopted and will be
submitted to the Governmenta concerned, their
ohjective being to promote an improvement as
rapidly as possible in areas which are outaide the
ordinary scope of the Postal and Telegraphic Con-
vention, but which are at the same time vital for
quick and sure communication between different
countries

It was announced on the 21st July that the
Goerman Wireloss Stations were in full and un-
restricted operation again,
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Wireless v, Cable.—During the breakdown of
the Pacific Cable at Norfolk in February
last, the wireless station at Emrl.,, which was erected
by the Marconi ﬂl:rmpln}r in 19811, for the Fiji

Government, maintained mmmu:uc-hm with
Awanui, New Zealand, during the ten daya' interru
tmn.ThaEuvlstat.mnunngnnl}'EH_ ‘l'l-litl-bﬂ

tuhmdhthuumﬂtrnfﬂcuwﬂlunﬂm

that were handed over by the Pacific Cable Board
for tranamission e Awanul BRadio for Australia
and New Zealand.

Wireless Communication for U.5. Rallways.
—In 1913 the Lackawana Railroad Co., LT.E..A..,
began the installation of wireless tol y for
the p of eatablishing mmummtﬁrmaﬁe:
terminal stations and moving trains, and with the
object of providing a means of communication
betwesn rain ﬂ-ltmna, at thoss times when the
ﬁ'ﬂ“ aph linesa might be out of action.

en the U.B. Government for war purposes

hibited all private use of wireleas, the Lackawans
installations were dismantled. With the ban
lifted, however, the Company again took up the
work towards the end of last year, and is this time
availing iteelf of the numerous improvements,
developed as a result of war, to ensure undoubted
succeas to its new undertaking.

Australian’ Wireleas Licences.—We are given
to understand that 800 wireleas permita have been
issued minee the war, to universities, technical
schools, and private individuals. These permits
are now replaced by licences, and applications for
further licences are still being received by the Com-
monwealth Government.

Thermionlc Valves.—In the BHoard of Trads
Journal for July 22nd, attention in called to the
lmpnrunt.:ip.mm played by the thermionic wvalve-

ustry in (reat Britain. The develop-
mient ul valves for wireleas telegraphy was
enormously  increassd i the war, and it is
believed that the quality of valves produced in
Gireat Britain is now au rior to that of any other
country. It 18 said that a larger wvariety of
standardised valves is ueed in the United
Kingdom than in any other country ; high power
valvea for any purpose have been developed to
such an extent that they are believed to be far in
advance of those ueed in any other country, and
& higher stan of technical knowledge has been
attamned in the United Kingdom than abroad.

Obltuary.—Profeasor John Perry, D.Se., LL.D.,
F.R.B.,, Emoritua Professor of Mechanics, Royal
College of Science, and general treasurer of the
British Association, has recently died at the age of
70. Professor Perry is known widely as an eminent
mathematician and as one who devoted most of his
life to intfoducing mathematica as a proctical
science. Jointly with Profeasor Ayrton he brought
out many electrical mvenhma. namea of
Ayrton and Porry as pioneers of electrical instru-
ments will never be forgotten.

British Assoclation Meeting.—The BBth
mnnuel meeting of this Association is to be held at
Cardifl from August 24th to August 28th inclusive,
An extensive programme is being arranged and is
noaring completion.
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THE WIRELESS LOG OF H.M. AIRSHIP “R. 34.”

Extracts from eniries made during her historic Transatlantic flight.

O matter what else may be
likely to fade from the memories
of those who spent last summer
in England, no one can ever
forget the state of tense ex-
citement that existed throughout the country
during those warm July days when the
British Airship * R. 34," ploughed her way
bravely across the Atlantic Ocean on her
epoch-making flight to America. Although
much justihable praise was bestowed by the
daily press on the crew of the “ R. 34, at
the time of her magnificent achievement,
a great deal was necessarily omitted from the
published reports of the adventure which
would have afforded very interesting reading.

No one, of course, failed to appreciate the
value of this wonderful feat from the point
of view of its commercial and industrial
importance, but few people were given the
opportunity of fully realising the nature and
extent of the scientific organisation which irs
successful performance involved, _

It was generally admitted that the success
of the flight depended mainly upon the
weather factor, and this occasioned two
important requirements : (1) An efficient
system of meteorological investigation. (2)
The equipment of the “R. 34" with a
E.AF. wireless receiver and a long range
transmitting installation,

That these conditions were fulfilled with
admirable efficiency is convincingly established
by the interesting data which the Wireless
Log of the * R. 34" contains,

For this reason, and also because of the
valuable testimony it bears of the fine spirit
of those who participated in this daring and
romantic adventure, we are glad to be able
to put before readers of the Wireless World
the first published account of this unique
document. The Wireless Log was compiled
by Flying Officer R. Durrant, Wireless
Officer of the “R. 34, and his assistants,
to whom great credit is due for the remarkably
efficient manner in which they conducted
their important duties.

At exactly 1.42 a.m. on the morning of
July 2nd last year, the “R. 34" left the
aerodrome at East Fortune and crept into
the sky. After sufficient time had elapsed
for the attainment of suitable height, the
wireless aerial was dropped and the * R. 34"
passed the cryptic message to the big base
wireless station at the aerodrome: * All
O.K.” Shortly after this, messages of good
will and encouragement were received on
board the airship from the lane Carrier
H.M.5. Furious and the Air Ministry. The
Log contains the entries :—

July 2nd.

2.10 a.om. From Air Ministry to " R. 34" " All
success to your fight and good luck
to all on board.™
From H.M.5. Furious to “R. 34"
* All good wishes from Uaptain and
Flying Squadron.”

Within about two hours from the time of
starting, the airship passed over Rathlin
Island on the Irish coast, and Major Scotr,
the Captain of the * R. 34,” signalled his
position to the aerodrome by wireless.

Shortly before 7 a.m. the Air Ministry
Wireless Station (at that time erected on the
top story of the Hotel Cecil] advised the
“R. 34" that the long ¢jstance commercial
wireless station at Clifden, on the coast of
Galway, would send a code weather report
at 7 am. Later, H.M.5. Tiger transmitted
her position and local weather conditions to
the airship v/ the wireless station at Ponta
Delgada, and shortly after 9 a.m. a similar
report was again forwarded by H.ML.S. Tiger
and H.M.S. Furious wia Clifden station,

The following are the extracts from the

Log :—

4.52 a.m. To Enst Fortune:
Igland, N.E. Ireland.
GM.T. Steering West.
Beott *H. 34" "

From Air Ministry : " Code weather
report will be sent by Clifden at 7 a.m."

217 .

“ff Rathlin
4. 50 B.m.,
Going  well,

il
=
&1

7.0 ,, Received Code weather report from
Clifden.

7.48 ,, From Ponta Delgada: " H.M.8. Tiger.
Lat. 56°15"N. Long 36°20" W,

Barometar 30.33 falling slowly. Wind
S.8.W. under § miles per hour, Thick
fog bank. Visibility nil. Ses moderate.”

381

e [
UNIVERSITY OF MILRIGAN



AUGUST 21, 1920
1.066 a.m.
810
8.23
810

Weather report received from Ponta

From Air Ministry :
ition "

o Air Mini ¢ * Powition 55°.20"" N.
10740 W. Coursse W. 40 knots.™
From H.M.B. Tiger wia Clifden : Posi-
tion 667,15 N, 36°.20" W. Barometer
30.33 falling slowly. Wind S8.W.
under 5 M.F.H, Thick fog bank.
Visibility 5 miles. Sea moderate.'
From H.M.B. Furious wma Clifden.
Position 80° N.
1027.5 millibars, falling alowly.
N.W. ‘rmh].ht}r 4 milea,

To East Fortune: * Going through
thick fog. Ewerything well, Beott.,”
Weather report received from Ponta

Delgada.

By the afternoon of the first day the
“R. 34" had got isto touch with H.M.5.
Renswn, H.M.S. Queen Flizabeth, and the
Scilly Islands, and had performed the praise-
worthy wireless feat of establishing com-
munication with 5t. John's, Newfoundland !
The Log continues :—

126 pm. From the BSecilliea:
maet"

“What is your

25°W. Barometer
Wind

1.7 .
11.45 ,,

“Can you hear

127 ,. To the Beillie: * Yes, your signals
are quite strong.”’

12,23 ,; From Air Ministry; " What is your

ition ¥ "'

1227 .. ENMI Ministry : ** Position at noon
was  55°.7" N. 142,50 W,  Course
270 true. Speed 32 knots, Thick fog.
All's waell."

1.25 ,, Gave mid-day position to H.M.S
Renoun,

2,15 ,, Talked with East Fortune,

348 ,, Received weather report from Ponta
Delgada.

3.50 .. In touwech with 8t. John's.

3.85 ,, From St, John's: " Your signals are
very weal."

4.0 ,. Reoeived weather report from 8t. John's.

418 ,, From H.M.5. ﬁwcu Elizabeth : ' Can
yvou hear me ?°

.20 ,, To HMB. Queen Elizabeth: * Yes
your signals are very loud.”

435 ,, Gave sition to Air Ministry via
H.M.8. Qurenn Elizabeth : * 53°.50" N
1I8°W, All'sa well.”

6.0 .., Receivad weather report from Clifden.

From the moment when the “R. 34"
had crossed the coast of Scotland in the early
morning that day, the whole of New York
was in a state of tense and speculative excite-
ment in anticipation of her arrival on that
side of the Atlantic. With characteristic
enterprise  American journalists spared no
efforts in their attempts to feed their hungry

THE WIRELESS WORLD

public with the ** real eaming hot | ™
Before the ““R. 34 ™ had been 17 hoursin the
air the following signal from the International
News Service was received on board :(—

* Could you wireless one or two messages
to New Yoerk Times? Reply few words
giving impressions of voyage so far, and
weather {

In the early evening of the first day,
whilst the “ R, 34" was “ steaming 30 knots
at 2,000 feet,” a small black object could
be seen on the green watery desert beneath.
This was the s.s. Ballygally Head, bound for
Montreal from Belfast, One can imagine
the two crews of these two wonderful in-
ventions of man eyeing each other with a
tense and silent interest as they pass through
the dusk over the broad Atlantic,

.42 p.m. " Hera British H.iﬂ-h.lg, 34" from
Scotland bound New York."

“Good! Good luck! old man ! Hem
.8 Ballypally Head from Bolfast
bound Montreal.™

All through the night the airship was in
constant touch with numerous ship and shore
stations and weather reports were received
at frequent intervals,

7.0 p.m. From Clifden : " Are you in communi-
cation with Tiger and Henowunm ¥ "

043

7.20 ,, To Air Ministry wia Rmm * Yoa,
Receiving from Tiger.'

§.20 ,, In touch with Pembroke.

8.0 ,, From Clifden: " Report at noon to-

morrow the amount of fusl sxpended.”

g.1a ., Btill in touch with East Fortune.

8.30 ., Weather from Renown.

10.45 ,, Weather report from Bt. John's

11.46 ,

O Erian o ot Ty
About ** breakfast time " on the morning
of July 3rd, extremely strong and disturbing
atmmphen-:s maintained a constant spluttering
in the telephones.
The Log contains the following interesting
entries :—

9.0 s.m. From Clifden : " Am requesting Glace
Bay to all messages to you from
us 3 minutes past odd hours™

9.30 ,, Curious static charging receiver batween
cloud layers 2,000 to 4,000 feat.

0.45 ,, Tuning for Glace Bay. Capacity added
stops atmospherics. Heard Glace Bay
for the first time. Signals fairly weak.

Shortly after noon signals from the

..-ffmmmu—-whl{‘h was then some considerable
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THE Gk R‘ 34-5 *r
distance away—were received in the * R. 34's"
wireless cabin, and later in the afternoon the
airship spoke to various steamships plying
across the Atlantic, and obtained useful

information regarding local weather con- 531 |,
ditions.
3.42 p.m. Received from the Captain of the 1218 pm.
g8 Conade: “*We are bound for
Li l. Position 51°.16" N, 30°.42"
W. Moderate 8. E. wind and sea.
Weather clear, Barometer at 30.08. 12.25
Rising.—Davis." . " L
358 ,, To Air Ministry: " Our ition @&t
3.55 pom. s 52°.107" N. 40°.30" W.
Petrol expended 1,546 gallons. Fuel
laft 3,354 En]]mm. 12.35
At this stage in the ﬂtght the Log contains I
a host of entries concerning the Ex:ha.nge
of weather reports from numerous stations— 12.97
St. John's, The Azores, Pembroke, Clifden "
and H.M.S. Tiger. The following extracts ©= 1.5 .,
are of interest -— 1.80
3.42 p.m. To Clements Meteorological Officer, via
St. John's : ** Our poaition is 62°.256" N.
42°.36" W. Wind 5.5.E Steaming 45
knota at 800 feet. going north 40 .,
of centra. Pleass forward any informa.
tion.—Lieut, Guy Harris, Meteorological
Officer * K. 34" "
B.27 ., To 8t John's: " Pleaso inform Admiral
Kerr, Handley Page Aerodrome, that
General Maitland = aboard.” 410
July 4th. 5
1.29 n.m. From 8t. John's: * Handley Page
probably leaving for New York at 4.5
10,30 p.om. to.day.™
The “R. 34" had now been in the air for
two whole days and the work of F. Officer 422
Durrant and his assistants was rendered 5.0 .,
extremely difficult by the viciously persistent 634 ,
atmospherical disturbances which were ex-
perienced at this point. In spite of this, 550 .,
however, the good work went on and wireless
trafic literally streamed in and out of the 840 .
“R. 34" The remainder of the Log
contains hundreds of interesting entries, from  8.45
which the following are selected:— 7.45 ..
3.0 a.m, From Clifden : " Inform Air Ministry
immediately vou sight 8t. John's"
5.0 ,, Atmospherica very bad FPhones 'burn
out. ig up new pair.
6.0 ,, Imposible to read through atmosphe. B.O
rics.
8.10 ,, Cot Cape Race. 250 milea.
.15 ., BSending V'a to Cape Race for D.F. B30
Bearing.
8.20 ., From Cape Race: * Your bearmyg ut
8.15 a.m, was 3" E of true N."
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9.35 a.m. From E.l.nldmn Pacific Railway:

LINIVERSITY ¢

> Hanrtr ge to the crew of the
‘R. 34" on ltu- mlm.l trip acroas the
Atlantic, Can you give us any story
ploase !”—Hq.u!liﬂlu.n, Manager of Tale-

%‘I: Toronto Weather Bureau: * Full
reports wested of American coast."
From Eﬁnhﬂ'lt “To Genornl Mait-
land, officers and crew. On behalf of
Newfoundland 1 greet you as you pass
on your enterprising journey.—Harris,
Governor.”

To Governor of Newfoundland : ' Major
Beott, officers and crew of th; ‘R, 34°
mervd ul thanks for 'lln mi

with m I beg to asacciate me;:;ﬁ'ﬂ
—General Maitland."

From the BSemior Naval Officer at

Bt. John's: * Request to be informed
if you Intund: passing over Bt. John's,
and, if so, at what time 1"

To St. John's. " Yes, probably about
4 pom., G.M.T."

From Clifden : * Report fuel arpam:lud
and number of ga in use.'

To Air Ministry :IT Bt. alinhn" - L“ E:li
ded 2,900 OB petro
;nm ea nmnﬁlg wall. P‘nmtmn
876" N. B0°20"'W at 1.17 ]:1
From Bt. John's: " Local authorities
infarmed of your ]gmit.iun and intention
of passing over John's. Can we
be of any assistance. tulations
a.u:l successful voyage. artynside
Aeroplane will attempt to join you.”
To 8t. John's: ** Tell Mr. Raynham to
bewars of long aerials hanging from
‘R. 34" when he gets near us.”
To Bt. John's: * Hawve sighted lﬂm;:
through in clouds. Not sure o
o EalEhlthlightmtlw clouds ¥
rmm 8t. John's: Clouds between
2,000 and 3,000 feat.
Land seen through cabin window.
Curioua effect nF signals dying away
and gradusally becoming stronger. {Due
to hills. )
Very long weather report from Har-
rington P
E'rclm New York via Cape Race:
“ Please state time of landing at New
York."
To New York wvia Cl.pu- Rﬂu-& " Land-
ing early SBunday m:rrmng.
From Goneral Sesley via Glace Bay :
“ Warmest congratulations to General
Maitland and to all your gallant
comrades, Best wishes for completion
of voyage."
To Air Miniatry : " Position at B a.m.
is 468756 W, 50°14"'W. Course W.
5 45 knota. All's well.”
rom Captain Miller of the aa Mefa.
e ];-lﬂu-ly eongratulationa. Your
progresa watched with much interest.
All success.™
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From as Seal bound hr Australia ;
" Good luck. God

Hear Cape Raoce speaking to Handley
Fage

In from Cape Bace to Handley
Page : " Dampsey knocked Willard out
in the third round '™

From Canso: " Your ing from us
ia 62° E. of true N."" Mok

From Cape Race to Han F i
" How are q-nu getting on ? d.{s'a
for 1

Intarcep from Handley P to
Elnuﬂnjr:"{}aingnmn . B3 M.P.H.™
From Handley Page: Hl.nntl.'he:?r
Page. Are you the Atlantio Airship ?

To Handley Page: " Yesa, old man.
HB-n:rmmdd HWP:'nr ! igusd

ge = B
suddenly.*

break off

Atmospherics  terrifie,
watch.

Still  keep

From Barrington Faasage: ““I have
700 words woather for you. Can I
mrq- ofn of sand it Gt mbsrvals * "

Bn.rrl.ngton Passage: " Go right

shead."
To Canso: * At 1,600 feet, Hope to

reach Halifax by dawn.”

From Canso : “ Your bearing ia 817 E.

of us, Handley Page has orashed."

To Canso: * ne hurt in H.P. ¥"

" No news yot, old man."

Try Wireless Telephooy with Canso,
Canso: * Good. BSpeech fine.

Thnt-lt.huatuﬂt.ugwu am.
From Canso: * Are vou on the sea
side or land side of us "

g'n Canso : " ﬂnpthnmli-:.hﬂcrf you,"

o Barrington Passage : ** Have

over coast north of Trinity Bajr,,
proceeding to New York passing out

over Fortune Bay."
To Navy, Halifax : * Meeting stormy

hoadwind. If required could [
destroyer to tnr:q plm—ﬁ F
mander, " R. 31 i

To Canso: * Request weather from
B8t. John's, New Brunswick."

From Canso: * Will relay it on. It
will have to go thrnugh thres stations, "™

To Canso: weathar report
and Halifax rap'lu.un;'r

From Canso: “ Dwoing my best, old
mm-rll

Bend V'a for position,

From Canso : * Your bearing at 11 am.
is 245 from Canso and 60° from
Chebucta,"

From Halifax : * No destroyers here.

Only tugs available.™
From ig.nm:u “ Woather from St

John's. N.B.: Wind 8W,. Clear sky.
Clouvds low."

*This i# tho approtl ata tima that the ill- hu-led.l-:t"uu :
L] Pfﬂ m MM
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THE WIRELESS WORLD
1.5 p.m. To Air Mini

stry via Barrington Fassage :
* Flying scross Nova Scotia. Stormy
md?:rigr. Petrol beginning to get
short, 1 p.m."
Atmospherice nmow terrific. Got shock
t.'hmugmﬂ headphonse and drew off sparks
from merial.
Becond pair of phones burnt out.
(et in touch with Bar Harbous.
To Bar Harbour: " To W
{aviation) Navy Department, Washing-
ton .G, and to Commander, 2nd Naval
IMatrict, Boston, Mass. Could dea-
iroyers if required to southern
end of Bay of Fundy and take H.M.A.
|thHl1ian?H| :
From U.B. Navy: " Arrangemonts
have been made for desiroyers to be

Bouth of Capa Cod. ta are
being made to tem ¥ land you
at Montank if it oesential,

Keep us informed."

Weather from Bar Harbour : ** Bhowers
and local thunderstorms probably late
to.night and SBunday along coast.”
From U.B. Navy: " Destrovers Ban-
croft and Stepens left Boston to your
assistance at 3.30 p.m.”

From “0.U.8": “Can I help?™
From “0U.B": “French sloop
Somme proceeding now to southern end
of Bay of Fundy. Bhe will get there
guicker than we can.”

To Navy ent, Washingion :
“ Position of 'R. 34" noon 75th
Meridian time, Lat. 45°.20"N. Long.
64° W. Course B.W. true. Speed 20
knota. Bteaming down coast of New
Brunswick and Maine., Petrol running
short. Please have destroyer meet us
early as possible.”

Atmnul'pharl.m ternific.
poasible.

Hauled up serial. Approaching storm.
Bhip swaying ¥.

Tried to let out serisl, but it charged
up quickly.

Bhip caught edge of the storm.

Aerial out again.

From Destroyer Bonerofi : " Course for
Chatham. Will make Awres."

Flares seen. Shone * Aldis Lamp ™

Reading im-

down,

From Destroyer: " You are directly
above us."

Te C.0. USNA. Chatham, Mauss:

“If thro shor ol *R. 34°
wishes tzghhnd tl?-‘l%:&hﬁ. CARL  YOU
supply 60,000 eubic feet hydrogen and
500 gallons petrol t '

From Destroyer: * Are you heading
for Chatham %™

Te 0., UBSNAS, Montauk, Lon
laland : * Can you land *H. 34" an
give us 300 gollons petrol? Wil

OC KALEHIC A
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THE “R. 345
mrrive over Montauk 8 o'clock this
marnm

2.50 a.m. rtment, Washi
"Adm #f.. rict immediately if

vou can land Montauk. If you can,
{acilities for landing have been provided."
FrumDut.m]rur: *Will malke flares
again."

Tn I}utm:.r-ar “You are stll bensath
Frnm Navy, Wﬂ.ulungtan “ Parsonnel
and mu.t:n}'l.l waiting at Mineola for
instructions from you. Advise il you
desire base eclsswhers, Keep me in-
formed of your movementa.™

To U.8. Har;r: “Will land Montaunk.
Will rt timeo later.™

From Destroyer: " Was our Jast
rockst lh“ﬂﬂ“tmﬂ&'ﬁﬂ?"

To Destroyer: ﬂlﬁmr. sighted
From Deatro i ave

Chatham " A e

To Destroyer : ** Not yet.”

From Navy, Washington : * Arrange.
ments being made to temporarily land
ship Montauk if it becomes cesential.
Advise landing Mineola, Keop us
informed.™

Heavy jamming on 800 metrea

WIRELESS

3.0 .
3.10 ,,
4.0

4.15 .,
418

4.19 ,
530 .

B35 ,,
70 .

8.0 .

WIRELESS LOG

8.30 am. To Navy, Washington: " Will land
Montauk and take mn petrol."

To Navy, Washington : " If when we
resch Montauk we deeide to go on, can

8.50 ,,

10,0
10.5
10.15 .,

1145 .

11.48

125 pm.

1230 .,
LD

ou land us st Hazelburst Fields 1"
rom a.8.Cy of Augusta bound Boston :
“ ¥ou are over Island."
To City of Augusa: * Kesep out!
You are interfering."
From New York: "“The American
ing Club cordially invite as guests
of the A.F.C. the crew of the "R, 34"
during their stay in New York at the
Hotal Commodors,"”
To Hazelhurat Fields: " Have md
Montauk. Making a dash for 1-
hurst Fields. Expect to land 2 p.m.
G.M.T."
To Bm: " Landing | pom. G.M.T.
Not 2 Barometer and Tempera-
ture, pleass 'E
From Base: " Pressure 2078, Tem-
perature BO"."
Use Wireleas Telephone with Base.
v+ From Base : * Lieutanant Hoyt, U.8.N..
is on landing ground ready to land
you. Major Fullor not here yet."
Landed,
(Finish of Outward Journey.)

.35 ,,

"By A. Harrey Regves.
(Reprinted from The Englith Mechanic.)

NE of the first uses to which it
was suggested that Hertzian
waves should be put was the
control of mechanism at a dis-
tance. The most practical ex-

ample of this was the steering of ships from
the shore, which was accomplished in an
experimental stage at an early date in the
history of radiotelegraphy ; in fact, the
apparatus was so successful that its practical
possibilities for war purposes, such as the
control of torpedoes, were at once realised,
According to reports a small self-propelled
boat equipped with the installation was
steered through a crowded harbour without
the occurrence of any mishap.

The principle of the apparatus used in
this experimental model is very simple,
more so than in that to be described later ;
but for short-distance work it has several
disadvantages. The transmitting *' control-

ler’ consisted of several independent oscillators,
each of which emitted its own particular
wavelength : there were an equal number
of receiving systems, each tuned to respond
to one, and one only, of the oscillators, Ot
course the same aerial could be used for all
the oscillators, the wavelength being altered
in the usual way by a variable condenser
and helix. ‘The receiving circuits were
connected in turn, through relays to the steer-
ing mechanism and engine control. For
instance, if it were desired that the boat
should turn in one particular direction a
particular receiving circuit would be energised
by its corresponding oscillator. To reverse
the engines, a second oscillating and receiving
system would be brought into use. Thus a
single aerial and inductance could be used ;
the detector and relay circuits were connected
in turn to different points on the winding
of this inductance. The system was rapid
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in its action, as a single dot of the required
wavelength sufficed to operate each control
on the boat ; but accurate tuning is difficuly,
almost impossible to obtain at short distances,
especially when coherers are used ; the result
of this is confusion in the controls, more than
one receiving system becoming energised by
a single wavelenuth emitred by the transmitter.
No doubt this could be overcome by
modern methods of tun:ing especially by
using the * heterodyne ™ system which makes
use of the interference effect between a very
high trequency local circuit and the received
continuous wave train, which is of similar
frequency. When tuned. the frequenciﬁ
are so adjusted that the interference * beats ™
produced are of audible wavelength. The
original continuous wave train is of much
too high a frequency to be heard directly
in the telephone receiverr When a ﬂigh:
departure from the correct wavelength is
made by the transmitter, the pitch of the
“beats” is altered considerably—often so
much so as to be beyond the range of audi-
bility. If the telephone were made on the
tuning-fork principle, so that it r ded
to a particular frequency unl'.r, and the sound
waves {rom this made to impinge on a micro-
phone operating the steering mechanism,
very accurate tuning for control purposes

could be obtained.

The mechanism to be dealt with here
was designed by me to work on a different
principle.  With this apparatus, no particular
attention need be paid to tuning ¢ in fact in
the experimental model an urdinar:,r filings
coherer was used with no tuning devices
whatever. The steering mechanism  was
actuated by a rapid train of dots trom the
transmitter, the number depending on the
result required. e.;., whether change of
direction or stoppage of the engine,

A car driven by an clectric motor was
used instead of a boat: but the essental
principles involved are the same in each
case. A vwvertical aerial was used, with
the coherer at the mid-point of the wire;
the coherer was of the Marconi type, con-
nected in series with a sensitive and quick-
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acting Weston relay of which the working
current was 1-10th of an ampere. One
of the chief difficulties at first was found to
be the lagping and ** stickiness ™ of the coherer
system ; every attention had to be paid to
make this part of the apparatus as quick
acting as possible. The reason for this will
be obvious when it is realised that a speed
uf five dots per second was achieved, which
1s difficult to obtain when using an crrdlnan
filings model, decohered by a bell hammer,
As usual th:: local circuit of the relay was
connected in series with the decoherer ; the
latter had a light armature and a short arm
to give minimum inertia.

In parallel with the decoherer was an
electro-magnet and armature, desizned for
quick action. At the end of the armature
a piﬂ:e of clock spring was attached, and
its position adjusted until at every attraction
its free end push:d an escapement wheel
through an angle corresponding to one tooth
on the latter—the wheel was prevented from
turning backwards by a similar fixed piece of
clock spring. After fifteen attractions—
r.e., after fifteen dots from the transmitter—
the escapement wheel would have made one
complete revolution, On the same axle as
the escapement wheel a mechanism resembling
a commutator was attached. It consisted of
three brushes at 120° apart, in electrical
connection, moving over the surface of an
insulating disc, which contained five insulated
metallic sectors 24° apart.  'With this arrange-
ment one brush was always in contact with
a sector ; when one brush had leftr the last,
the second brush had just come into contact
with the first sector. Four of the sectors
were connected in turn to the various con-
trolling mechanisms. The first of these
steered the car to the left, the second steered
it to the right, the third stopped or started the
driving motor, the fourth reversed the motor,
and the fifth was left blank, being the normal
position of the brush. Srarting from this
normal position, if it were desired to steer to
the right, two dots in rupid succession would
be made by the transmitter ; this would
start a small steering motor rotating until,
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in a few seconds, the steering wheel had
turned through the requisite angle by means
of a pgear train connected to the motor.
Three more dots would then be sent, which
would bring the brush to the normal position
—the fitth sector. This operation would
break the steering motor circuit, and the steer-
ing wheel would remain inclined at the nng1e
desired. The other operations—of stopping
and reversing—were carried out in the same
wayv, five dots altogether being used to com-
plete each movement.

With the apparatus as described, in moving
say, to the fourth contact, three other. con-
tacts would be made in the process ; if this
were not remedied the car would go first
to the left, then to the right, and finally stop,
which would be inconvenient if simply a
reversal of the engine were required. To
avoid this a *time-control™ device was
added. A second electro-maznet was placed
in series with that just described. It con-
sisted of two separate parallel bars of soft
iron, the adjacent ends of which were in

ol
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H., Time-Control Pendulum, .. Bell Hammer.
I, Contact Screws. M. Mercury Copa.
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metallic contact with the poles of a permanent
magnet. The windings and battery strength
were so adjusted that the magnetlsatmn
produced by the current just neutralised that
induced by the permanent magnet.

The result was a magnet which in its
normal condition prevented a pendulum
with an iron bob from falling to a wvertical
position ; but when its winding was energised
it released the pendulum, which swung,
and on returning was caught by the magnet,
The time of swing was about one and a half
seconds—ample to insure that all the dots
should have ceased on the return of the
pendulum. The end of the core, and
the contact surface of the iron bob were
silver-plated and polished ; the contact be-
tween them was put in series with the bartery,
supplying current to the controls.

At the first dot transmitted of the series
the magnet released the pendulum, and broke
the * General contact™ before the brush
had reached the first sector ; contact was only
re-established on the return of the pendulum,
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when the brush was in its final position.
It was found that the pendulum was inclined
to lag. To remedy this, in an improved
design the armature of an auxiliary electro-
magnet, in series with the others, was made
to propel the pendu]um in its direction of
fall, thus assisting gravity at the start.
Takmg the controls in order, the first
actuated an electro-magnet whust armature,
when attracted, closed the circuit of the
small auxiliary motor operating the steering
wheel. The motor being of the permanent
type was directly reversible. When the
second contact was closed another magnet
attracted the same armature in the opposite
direction, and again closed the motor circuit
but with the current reversed. A spiral
spring kept the armature contact studs midway
between the contacts when neither electro-
magnet was energised. Let us suppose that
it were desired to steer the car to the left
round a quadrant of a circle, a single dot
transmitted would cause the motor to rotate
the steering-wheel in the required direction ;
when the correct position had been reached,
four more dots would fix the wheel, as the
brush would then be on the blank contact.
Just before completion of the right-angle turn
two dots would rotate the wheel to the right ;
when the course was again straight, three more
would bring all controls to the neutral position.
We come next to the stop-start device
at the third contact. In principle it con-
sisted of a horizontal bar, pivoted at its
mid-point, and having its mass centre above
the point of support ; therefore when hori-
zontal, its equilibrium was unstable. It
was prevented from turning through more
than about 30 degrees from the horizontal
by means of studs; it is then evident that
it placed with either end touching a stud it
would be stable in that position. When
this positon was realised on one particular
side of the arm a bridge consisting of two
connected contact screws fixed to the movable
bar, mmpleted the main motor circuit by
d:pp:ng into two mercury cups, forming a
part of the lead-wire circuit from battery
to motor.  Also, the bar was nearly touching
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a lever connected to an electro-magnet
armature, which when attracted, jerked the
bar upwards with a velocity sufficient to
carry it over the * dead-point ™ at its horizon-
tal position, and to make the bar come two
rest with an end in contact with the other
stud, thus breaking the main motor circuit
by lifting the contact bridge. When in this
last position the bar was ready to be jerked
back again, as the lever which first struck
it was one branch of a fork. It will thus be
seen that a succession of impulses in this
last electro-magnet winding, connected to the
third contact would cause an alternate
making and breaking of the main motor circuit,
The function of the third contact, then,
was to start the motor if it had stopped, or
stop it if it were already running. The
mechanism connected to the fourth contact
on the * brush-dial™ was similar, but in
this case the arm acted as commutator,
six mercury cups in all being required. A
momentary closure of the circuit through this
contact sufficed to reverse the direction of the
current through the field-winding of the series
motor used,

A simple mechanism was designed to
simplify the transmision of the control
signals. A circular disc had five thin meal
sectors at equal intervals ; there were slight
depressions in the disc surfaces between them.
A metal brush-arm with an insulating handle,
could be rotated over the sectors ; as it touched
each one the transmitting induction coil
circuit was closed. The spaces between
the sectors were named in order as follows —
* Left,” *“righe,” * Stup*—ﬁ.tal‘t," “* reverse,™

“return.”  Startin g at * return,” the normal
position, aJI that was necessary was to move
the pointer by hand, in a definite sense,
indicated by an arrow, 'and neither too slowly
nor too hurriedly, until it pointed to the result
desired on the car—the correct number of
dots would be sent automatically As long
as the speed of rotation was kept within
the required limits the movement carried out
by the car had to correspond to that indicated
by the pointer, thus eliminating errors due
to the wrong number of dots being sent

388

e [
UNIVERSITY OF MILRIGAN



PHYSICAL FEATURES
AND WIRELESS TRANSMISSION

By J. Witriameox,

The follwing paper was awarded the first, prize in our competition for commercial wireless
operators, which was instituted during the publication of our last velume.

HE statement appears in the

September, 1919, #¥ireless World

that the cause of “fading™ is

quite unknown, the suggestion

being conveyed that it is probably
a magnetic phenomenon. ‘The following
data, however, seem to point to a different
solution.

On the night of 28th November, 1919,
while approaching the Strait of Hormuz
from the Persian Gulf, signals from Bombay
Radio, who was working with ships on the
600 metres wave and 1,200 miles distant,
were observed to fluctuate in a manner
quite unusual for this station. Unfortunately,
his transmission was not continuous, but the
relative strengths, when studied in conjunction
with a map of the vicinity, left lictle doubt
but that the phenomenon was entirely due
to the mountainous rock formation at the end
of the "Oman Peninsula. Hills obtruding
into the course about 70 miles from the ship
also had an adverse effect on the signal
strength, but, although of about the same
height, their influence appeared much le'.:'rs
than that of these rocks only a few miles
away. Details are given in the inset to Map 2.

A similar case was observed on listening to
Malta's transmission whilst passing Gebel
Galala, a mountain on the west side of the
Gulf of Suez, between 7 and 9 p.m., on the
10th December, 1919, where the same cause
of fading was apparent, ;

The question arises as to whether these
examples represent the majority of cases of
a like nature, or whether they belong to a
class by themselves. The only answer |
can offer is that afforded by ﬁden, which
to the East-going operator is the most
notorious station In this connection, and, so
far as [ know, has always been the same, and

unaffected by time or season. Occasionally
he starts his press strong and dies away towards
the end, or he may be almost unreadable on
commencing, increasing towards the middle
and perhaps fading again before the end of
his transmission, but always more or less
gradually. Then in addition to changing
thus in point of time, his fAuctuations vary
a good deal both in rate and degree of change.

That it is not a magnetic phenomenon
seemis indicated by the fact that other stations
in the ncighhuurhuud remain unaffected,
though an instance of the exception proving
the rule was apparent on my hearing—when
in 2 position 700 miles round the South
Arabtan Coast—the French ss  Reyruna
(call letters UAN) sending to Port Soudan
and then working with another ship (UHV 1)
Both these ships were fuctuating fairly
rapidly berween easyv readability and in-
audibiliry, but at different intervals, and both
were in the Red Sea.

Now, Aden is surrounded, perhaps more
than any other station, by mountains :
between west and north-east the highest
mountains in Arabia rise from five to ten
thousand feet and are from 30 to 200 miles
away—the signals from UAN and the ship
with which he was working had to cross
this same mountain range—whilst, outside
of the Gulf of Aden, only a small sector
eastward is quite clear, and in the Gulf
itself are parts screened from the station by
the rocks of Jebels Shamshan and Ihsan in
close proximity. 1 had, unfortunately, not
been taking systematic .notes of Aden’s
Auctuations until this voyage, and it has so
happened this time that, during the time the
ship was in the unscreened area, his trans-
missions did not include press, or last long
enough to prove the absence of fluctuation ;
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{a) 19/11/19.  Also heawl GBJF giving BZF {cf) 28/10/18. 6.25 pm. ; MHT from Calcutta to

“QSLT 8.20 pom. SUB whg. KEMG, 8 p.m.
SHQ ealls OQ, B.30; probably in Bed Sea.
XS0 and VYN in Mediterrancan.

(6) 26/11/19. FNK whkg. FNL and FJ.J. Djiksouti,
8.0 p.m. XJFP calling SUB with msg.,
H50 pom, (8.4 )

(c) 27/11/18. 7.0 to 830 pm. PFL, IMV, FML,
GBFY and OZFP working at intervals : =3 to 4
and probably all in Red Sea.

but none was noticed. There should be

no diticulty in determining this point, how-
ever, and should the result show no greater
changes in signal strength than those of other
stations, when receiving Aden within his
bearings of N. 71° E. and N. &% E. [true),

Liverpool (a. 4 and BFX, bnd. Australis,
pasa Tr's. BAL wkg, MYV and GBLX.

=} ﬂlx‘h', baaimdd Karaeki (5. 4), Teard {h;l..' AMM in
Persian Gull), working with ZCI. MO and

GGF, on Bombay run (8. between 3 and 4),

7.5 to 7.30 pom., 19/11/19. Also: GBKM and

ZCT, ealling VWE (Boambay ),

I'_.” MEY hieard rxq-lm."“'ing uip_l-:. with VTH : j.."lll.'i"

earh other "' QA" 615 pm. 2/12/18.
mentioned are concerned, lies in the physical
obstacles between the transmitting and re-
ceiving ends conducting part of the transmitted
charges to earth.

The rate and amplitude of Auctuation would
therefore vary with the direction and speed at
the inference will be obvious that the cause which the ship moved across or towards such
of fading, so far at least as the stations a screen, in addition to their relative distances
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from the transmitting station, and the angles
of the ground forming the screen.

Again, slight variations in the tmnsm:tnng
power, unnoticeable in ordinary circum-
stances, might possibly be sufficient to raise
or lower the course of the intercepted part
of the wave a sufficient height to affect the
received strength perceptibly, if that course
just cleared a land height.  If this effect does
take place, it would be the only one of those
dealt with here which would be observable
at a land station listening to others, so it
might be of interest to find out if stations such
as Basrah or Port Soudan experience Aden’s
fading and, if so, to what extent.

Should this theory account for most cases
of this phenomenon, it would explain the
lack of scientific data on the subject, as
observations would be practically confined to
communication between fixed points.

Dr. Eccles' article (Wireless Worla, 7,
p. 331 and p. 400} also expresses doubt as
to the height to which waves travel above the
earth’s surface, in which connection I might
be able to give a few interesting facts, how-
ever erroneous my deductions from these
may be,

Referring to Fig. 1 it will be seen that

reception in the Persian Gulf of signals

crossing Arabia during the period in which
I have been taking notes, was strikingly
better than anywhere else round Arahia,
although also fairly good along the eastern
and lower-lving half of the south-east coast.
Ships 1,000 to 1,200 miles away in the Red
Sea anﬂ Indian Ciu:ln were quite readable
in the Gulf, and that it was not a purely local
“freak " is evidenced by my having read
UAN at eight or nine hundred miles, as
previously referred to, and the fact that
reception was excellent when transmission
was along the Red Sea and not from outside
of it, except in the case of certain warships
in the Mediterranean which were received
far down the Red Sea, probably because their
signals were coming down the Gulf of Suez
rife valley.

Now why should ships’ transmissions
between the Persian Gulf and the other sides

of Arabia be ible only in one direction,
and communication generally from the Red
and Arabian Seas towards the Gulf be so
much better than wice versa #  The map of
Arabia, on which T have marked every
instance or group of transmissions across the
peninsula heard this voyage, shows that this
s undoubtedly so, and also sugpgests this
reason : that tgt waves travel high near the
commencement but gradually drop nearer
sea level as they approach the receiving station.
It will be seen that the land rises high on
the Arabian west and south-east coasts and
slopes fairly evenly down to the Persian Gulf ;
also that heights of 5,000 feet or more within
the first few hundred miles from the sending
station appear to be no obstacle, but evidently
bar the way to that ship’s receiving in the
opposite  direction. Then, 1 believe that
UAN and UHV (?) were in such positions
that their signals were following part of the
course of a widening and deepening wvalley
when picked up, though they had crossed
the Red Sea coast mountains at a high level,
Generally, ships on orie side of the Strait of
Bab-el-Mandeb are cut off from those on

the other, even at much shorter range.

The only apparent exceptions are the land
stations of Bushire and Basrah (VTB and
VTC respectively) in the Gulf, bur VTB
and VTC on his low power, were only
heard along that part of the coast where the
mountains are lowest, and the latter on his
2,000 metres wave is the only high power
station in the Persian Gulf area, which may
account for his being heard in the Red Sea,

Turningto thesheet of sectiondiagrams( Fig.
2) and to Fig. 3, where [ have included other
communications, noted in most cases because of
their being over the average distance for recep-
tion of the various stations, in the more unusual
long-distance cases, for the type of receiver,
again the same feature is seen : that mountains
in the first two or three hundred miles are of
no account, but we find none of any height
crossed near the receiving end. The same
seems to apply to every case where the
distance, with respect to the transmitting
power, is out of the ordinary. 1 have also
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introduced a number of receptions from high
power stations at long, but not unusual,
range, On taking these into consideration,
a difference will be noticed, in that mountains
crossed without affecting si strength,
instead of being all near the sending station
as before, approach to around mid-way be-
tween the stations but, if high, never far
beyond that point. [ am of opinion that
low-power waves over ordinary distances
adhere to the same rule. As one example,
let us take the case of Henjam's transmission
shown in Map. 2 inset, and one of the section
diagrams. When received at 270 miles
his strength is reduced considerably by a
3,000-foot rock intervening, yet later on,
when 500 miles off,and when his signals had to
traverse a range of mountains 4,000 fr. high
in the position corresponding to that of the
lower mountain, “his strength was all that
might have been expected had the ground
been flat. This, again, indicates a lower
angle of transmission to a nearer position of
the receiver, therefore a nearer approach
to the symmetrical, :

My conclusion—very tentative, of course—
from the foregoing is that, so far as ordinary
ranges are concerned the intercepted wave
does not pass to a considerable height (prob-
ably not more than one or two miles) above
sea level, but that the maximum height
artained increases with the distance, while
the course it takes may turn out to be a semi-
parabolic curve, with the transmitting station
as point of origin, and whose axis makes an
angle with the earth’s surface which decreases
with distance, so that the less the range the
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nearer the semi-parabola approaches to an
arc. A decrease in power would appear to
have the same effect as an increase in distance.
Perhaps my meaning may be expressed

THE WIRELESS WORLD.

more cleatly by Fig.
exaggerated and the earth's
as if flat.

Of course, with the earth’s section being
circular, the semi-parabola would resolve
into & curve in the nature of an involute.

I must admit that the material on which
my conjectures are based, while show-
ing nothing adverse to them, is by
no means complete, as [ have only been
taking systematic notes during the last
few weeks. Then, at the time of writing,
I have not the advantage of knowing
exactly how far the study of the relation
between physical features and wireless has
progressed, Some of my facts may prove
of interest, however, even should they
establish nothing new.

PosT-scriPT  (communicated later).
As regards *“ fading,” which [ have

found to be a much commoner phenomenon
than I had supposed, every case noticed so
far was quite explainable as, if not actually
proved to be, an effect of land variations,
The Aden contention may be regarded as
proved, as, when listening to his trans-
missions—extending on one or two occasions
to half-an-hour—while in the Gulf of Aden
without land in the way there was no sign
of his usual fAuctuations, which seem to
commence as soon as the ship passes out of
this area.

Although my evidence for the second
theory only consists in the multplication of
instances of long-distance transmission over
land where the heights keep within a certain
formation, and absence of these instances
where other conditions supervene, I am
continually finding such cases to support it.

Given fair atmospheric conditions, a ship
in the Persian Gulf can, practically every
night, read ships or other low-power stations
that may be anywhere round the outside coasts
of Arabia or Asia Minor as far as Batoum,
and at distances of about 900 to 1,500 miles.
Their signals are sometimes sn strong that
ships in the Gulf attempt to communicate
with them, but never, to my knowledge,
receive any answer. Other stations readable

4, in which height ts
surface shown
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down the Gulf until the Persian coast
mountains intervene, are : Eiffel Tower,
Nauen, allied warships around the Bosphorus,
and, occasionally, Malta on low power.
In every case the land rises high towards the
“transmitting end and slnpea more or less
gradually down to the receiver.

In the reverse direction, [ have not yet
heard of any ship in the Persian Gulf being
received at any distance outside of it, although
Basrah and Bushire land stations can be heard

on 600 metres when the receiving ship is
opposite the parts of the Arabian coast where
the mountains are lowest (re, along part
of the south-east coast, and the northern
part of the Red Sea). Reception in the Red
Sea is very much better when the waves
have traversed a few hundred miles of its
length, as when receiving Eiffel Tower
and the warships mentioned : these have
heard as far as Perim, at 3,550 and 2,150
miles respectively.

WIRELESS

The Wireless Soclety of London.

The Committoe of the Wircless SBociety of London
are now making arrangements for Lectures and
Pn to be read during the [nrh]‘mnmmg ARRRION.
It ime that the next mesting of the Society
will Tﬂuph-m towards the end of Ssptember,
the exact date to be announced later. Will
members of the SBociety who have anything suitable
to offer in the shape of a Paper of Lecture kindly
eommunicats with the Hon. Becretary as soon as
possible. miving full particulare.  Particulars of
membership and forms of application may be ob-
tained from the undermentioned ; applicanta passed
by the Committes for membership will be balloted
for at the next General Meeting ; subscriptions
then dus by new members would carry them
through to October, 1921.—Hon, Becretary, Mr.
Leslie McMichael, H LLR.E., 32, Quex oad,
West Hampatead, N.W. 6.

Wireless and Experimental Association.
{ A filvated with the Wircleaw Sociely of London.)

At the Annual Ceneral Mesting of the Wireleaa
and Experimental Association at 16, Peckham
Road, on Wedneaday evening, August 4th, the
Soecretary was able, on the ficst yesar's working
sinee reconstitution subsequent to the war, to
congratulate membera on the fact that the Associa-
tion has ma-da for itself§ & place amongst the Wireless
Bocieties of Great Britain; not by reason of the
outatanding merits and qualifications of any one of
itsa members, but by the general high level and
good sound knowledge of the whole body.

Mr. William lo Quex, the famous novelist, has
consented to be the President, as he was of the pre-
war organisation, and readers of the illustrated
Brem will ba awars of his attainments in this line.

ther officers elected were Mr. A. W. Knight,
chairman ; Mr. C. Baunders, General Manager ;
Mr. . Horwood, Assistant OCGeneral Manager ;
Mr. C. A. Carroll, Treasurer ; and Mr. Geo. Sutton,
Hon. Secretary. Messrs. H. Kloots, BSelden,
Howard and Morris wers elected to the Committes,

The Becretary has besn smpowersd to enrol as
corresponding members, at the nominal fee of
1s. por annum, any of ita old memberas who cannot

CLUB REPORTS

attend meetings regularly, but who desire to keep
in touch with the Amsociation, and resume their
regular attendance when circumsatances again favour
such & course.

Dur axperts report receiving Aﬂmgluu and other
American stations on one valve, and the recent
seriea of wireless oconcerts which followed the
Firtorion acroas the Atlantic have been & source
of delight to all.

ElTu‘l::hAmeiatinn ':m}t on One Tree Hill on
t ¥, Auguat Tth, for o air experimanta b
PoOrTiERion ;f the Pmunﬁ:r-ﬂanerﬁnand lrjg
Camberwell Bore' Council, One power buzzer
tranamitting station and three receiving stations
were satablished and nearly & whaole column of the

Evening News was tranamitted.

Even considered as buzzer practice it was far
in advance of the usual Club way of doing things
and aa practical earth tranamitting it waa *' the
thing.” We hopa t at an esarly date.

We hope that mt-hmtmllmpmwmmtu in short
wiave small power wireless telephone apparatus,
the authoritiea will be able to grant a little more
liberty to the ex ting amateur.—Hon.
Becretary, Mr. G. EIHDTI. Melford Housa, 18,
Melford Road, East Dulwich.

The Cardiff and South Wales Wireless Soclety.
{ A fliliated wilh the Wireless Sociely of London,)

A meeting of thia Society waa held at headguarters
ithe Wireleas Department of the City of Cardifi
Technical College), at 6.30 p.m. on Thursday, July
22nd, 1920, the President, &pmin W. A. Andrews,
in the chair,

The minutea of the last meeting held on
July 1st, were read and adopted.

A minutes secretary was appointed, in the pwmn
of Mr. E. J. Matthews (of the Marconi Com dBEan
gtaff), Cardifi. It wes unanimously deci hat
Mr. N. M. Drysdale, Cardiff, be elected & Viee-
President of the Boeiety, The said gentleman
being present, made suitable reaponss and offered
to give the Bociety & lecture st ite next meeting,
which offer we were pleased to aceept,

The President then resd a formal resignation of
office, from Mr. A. E. Hay, the Hon., Secretary,
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wherein he stated that owing to pressure of busineas
he feared both his business and the secretarial duties
wers suffering from lack of undivided attention.
H.P.nar discuasion, t.'-.ﬂ:.& meeting accepted Mr,

ay's resignation wi regret, and 1l tribute
to his work in founding the Bociety a.nF: placing it
on a firm foundation.

Beveral gentlemen present wers voted to sucoeed
Mr. Hay, but each regretted his inability to devote
sufficient time to the office, whereupon it was
decided to hold the matter in abeyance wuntil a
more representative mesting I8 obtained. The
retiring Hon. Secretary then volunteered to
remain in office until the end of September, and the
meeting availed itself of the offer.

Routine business being at an end, there followed
various discussions of purely technical interest,
after which the meeting dispersed for Morse.inker
tests, buzzer practice and * listening-in."

The next meeting is fixed for 6.30 p.m. at Head-
quarters on Thu » Beptemnber 8th, 1920, when
it is hoped that the fest Wales counties’ members
will attend in force. The agenda will be published
later. The Bociety has already ¥4 members and
new candidates for mem hﬁl‘lglup are invited to ..ppt:,-
for particolars of the work and objects of the
Society to the Hon. Becre ., Mr. A. E. Hay.
at 8, Oxford Btreet, Mountain Ash, Glamorganshire,

Manchester Wireless Soclety.

{ A ffiliated with the Wireless Society of London.)

The Bociety continues to receive numerous
applicationa for membership, especially in the
case of corresponding members and the Advisory
Committee are being kept quite busy with technical
correspondents from our
amateurs. It ia antiei-
pated that the com-
mittes will have to be
pugmentesd and the
servieea of A typist
requigitioned to  deal
with future co
denee, Just at pmnt,
the eertificated mem bers
holding  the P.M.G.
licence are carrying out
exhaustive experiments
in the reception of Wire-

leas Telephony, and
fquite & g report
was received of the

work in connection with
thia branch, during the
lomg test om July 23th, by the Press Assocation.

One exceptionally fine result was obtained on
a set comprising & 12 ft. aerial, two small vario-
meter coils {3 inches over all) and one valve, using
. 20 volts on the plate and 4 volts filament, & small
variable condenser and a gas.pipe sarth,

With this simple device t‘f’lrﬁe persons reseived
every message transmitted and were able to wnite
them down with sass. HReports of the experiments
wers sent to the Press Association and it is hoped
that the pointa soggested will help to improve
this most fascinating science.

We are by no means full of members, being still
able to sgquecze a few more in our little laboratory ;

Manchester Wireless Society. A Member's Setf.
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it is requested, therefore, that thoss who wish to
dabhble with wireless, expert or novice, will communi-
cate with the Hon. Secretary, who will forward all
necessary information. Intending members should
note that only half the subscription is due for this

The next lecture and practical demonstration
will be given during September by one of our
Viee-Presidenta, Mr. Charles V. Morris, who is
well known in the radio world.

Other attractions too numerous o mention, am
in store for the members during the chilly winter
months.

For receiving the telephony experiments from
Chelmaford to Denmark. the Club receiving set
has: been used for the first time,

The set used was o single valve and aerial 12 ft.
long, stretehed across the room,.  Ewvery item in the
programme wis clear and distinet and proves
interéating by reason of the fact that only 24 volts
plate.presaure and 4 volts filament on a f-volt
valve, were used.

The licence for the Club has just come to hand,
and with it was included a transmitting licence
and an extra receiving licence for a portable set.
The Club intends to transmit to members at their
homes and to a party of members with the portable
set, every evening from 7 to 9 p.m.

The official call sign is 2 FZ (two FZ) so through
the medium of the Wireleas World, readers in the
Manchester digtrict will befable to recognise the
Bociety’s transmissions, Wavelength will be from
1200 to 180 metres, which is rather low, but ewvi-
dently the maximum length the Postmaster
Genoral can spare at  present. However, we
hope to improve on this
in the near future, our
ultimate ambition being
direct  communication
with the Wircless Bociety
of London and other
institutions.

Hon, Secretary, Mr.
Y. W. P. Evans, 7, Clith-
eroe  Hoad, Longeight,
Manchester.

Mewcastle and Dis-
trict Amateur Wire-
less Assoclation.

{ A flilvated wnith the Wire-
fews Sociefy of Fondon,)

Mootings are taking
place regulardy on Mon-
day evenings. E-e-\ﬂ-u]
who have prvate stations
the successiul reception of the Chelms m-d
C.W. programmes, two reporting having heard
them on crvstal circuite. The Society is much
indebted to the Wireleas World for information
ag to the intended programmes of transmission
and takea this opportunity of expressing thanks to
the Editor. [t is the opinion of many members
that s large number of local enthusiasts who
address queries often of o very elementary nature
to the ** Questions and Answers "™ eolumns of the
Wireless World, should get into touch with their
local Societics, where most of these questiona would
ba satisfactorily answored. Most of the guerista

e beers
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are not membera of any Boeciety ; it m therafors

up to them to join up and add their t to the
of the smateur causs.—Hon. retary,
in Bain, B§l, Gminger Strect, Newcastle-on-
Tyme. '
Edinburgh Wireless Club.,

{ A filsated swnth the Wirelese Society of London.)

In spite of the small number of members who
attended meetings during last month, (owing to
summer vaecations), we have succeedad in erecting
our serial (temporary), installing the set, which
ia entirely home-made, and getting -ignl.lu with
one valve in circuit from various stations, including
MPD, POZ and other high power stations.

Telephony signals were received yestarday
about 4.45 p.m. [British summer time), but were
not very distinet. Our membership is still amaller
than it might ba, and full iculars can be had
from the Hon. Becretary, Mr. W. Winkler, 9, Ettrick
Road, Edinburgh.

The Hallfax Wireless Club.

(A filinted unith the Wireleas Sociely of Londen.)

At this Club’es last meeting, on July 26th, with
about 25 members present, Mr. C. Datea gave o

demonstration and lscture on  vacuum tn e,
Mr. Oates has had much ex in this line
and all his experiments were interesting and

successful. Buzzer classss meet every week and
are making The Club is Ihnl‘ﬂr
to be divided into ** Elementary ™" and ** Advanced ™
mectione. The Club’s tranemitting licenss has not
yet been granted by the P.M.G., but we are still
lhmmfl

Valuable a:purumnta have been carried out by
the members lately, with frame serials, eto., and a
deal of useful information obtained.

Membership now well over 50, and new members
continually  joining.—Hon. Beers , Mr. L.
Pemberton, Y.M.C.A., Clare Hall, Halifnx

Mottingham and District Wireless Soclety.

A succossful mesting waa held at the People's
Hall, Nottingham, on Wednesday, July 21. A
temporary committee and officers were elected,
and a good deal of other business waa dealt with.

The subseription for members of 21 years of

and over waa fixed at 10s. per annum and for
those under 21, 28, 6d. per annum paysable half-

Wifl all members note that subseriptions are now
dus, and should be paid to the treasurer at the
next meeting or forwarded to the Becretary, Mr.
J. H. Gill, 18, Fourth Avenuoe, Sherwood Rise,
Nottingham.

Future meetings have bean arranged on the
following dates and the room booked for the purpose
at tha People's Hall. Nottingham.

Membersn should take particular notice of these
dates s it ia very probable that no further notice
will ba given : mbar 8th, Beptember 22nd,
October #th, October 20th, November 3rd,
November 17th, December 1st, and December 15th.

Beveral promises have been given for interesting
lecturss and demonstrations.

All mesetings will commence at 7.30 p.m.

The Chiswick, Acton, and District Amateur
Wireless Assoclation,
The above-named Club cordially invites all
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E:leumiva members to itsa meetings held every
ursday at 7 p.m., at the Club's temporary room
at 126, Cranbrook Road, Chiswick. It is hoped that
soon we shall have a larger and permanent club.
room, when the Club will then possess a receiving
sat. At present the Club is ing favourably ;
tima being passed by buzzer practice, discussions,
lectures, ate.

The Club ia under the Preaidency of Mr. F. O.
Read, and the Vice-Presidency of Prof. Pearl, B.A.,
whoss combined efforts, tozether with the rest of
the members, ahould make the Club a splendid
union of amateurs of the distriet,

The Club also antivipates afliation with the
Wirelees Bociety of London.

Particalars of membership, ete., may be obtained
by poat from the Hon. Sscretary, Mr. C. Hirst, 58,
Aynea Road, Acton, W.

Stoke—on-Trent Wireless Club.,

Mr. Bhaw, of the Btoke-on-Trent Wireless Club,
haas relinquished his office of Hon. Secretary in
favour of Mr. 8. Wilkinson, West View, Liverpool
Road, Newcastle, Stoke.on-Trent. Other officers of
the club are—President, Mr. F. E. Denger; Vice-
Preaidents, Messrs. E. Blake, A M.LLE.E., and W.
Yeoman, A.M.LLE.E.; Hon. Treasurer, Mr. A. H.

Wilson.
Wireless Sucl.ﬂg for Blackpool.—It ia pro-
posed to form | an amateur wireleas

Club and those who may be interested are requested
to communicats with Mr. W, Turmbull, 14, Cam-
bridge Road, Blackpool.

Amateur Clubs.—It may interest our readers
to know that there are in the United Ki
Inrl.:,r ~OTVS Elut-, formed for the p of studying

Wireleas Telegraphy and Telephony.
IJ[ t?m Clu twenty are affiliated with the
Wireless Society of London. As far as we are ahle
to gather from our records, the total number of
Amateur Club members in the United Kingdom ia
spproximately, 1,500; but since the honorary
secrotaries of many Eluha. have not apprised us of
further memberahip, our figures must nacessarily
be short of the actual total.

We take this opportunity of pointing out that &
number of Clube have become in matter of
sending in of their meetings, and in so
doing, are helping to defeat the amateur causs.
There are, as shown above, forty.one Clubs for
whom we could publish rts each month, vet
a8 enthusiastic as the members of those Clubs
are, never have we boon asked to publish &
number of reports so high.

The publicity of these columns is open to all
Cluba, formed and forming, and, speaking from the

* book of experience, nothing sueeeeds without publi-

city. Lat each Club send in its report ; let each Club
make known ita movements to other Cluba; lot
all Clubs make their exjstence known, and so
wdvance the amateur causs, Thers are still wanted
to form Wireless Clube at Bournemouth, Spalding,
Doncaster, Exeter, Grimsby, Aberdeernr, Rugby,
Congleton and Gl w. Those interested should
communicate with Mr. T. H. Dyke, Hill Garage,
Bournemouth ; Mr. W. G. A. Daniels, Pinchbeck
Road, G.N.R. Crossing, Spalding; Mr. A. H.
Wasley, Glenholme, Ravensworth HRoad, Doncaster.
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Under thes
specially designed and written fi

heading we  publish COMPLETE
ar .&fgmmrs i wireless work.

BEGINNERS

articles, forming a sertes
Hardly any mar.’zmuﬂr:

instructional

will be introduced, and we hope fo present the fundamental facts of wireless in such a
manner as will prove attractrve to a much wider range of students than that for which

this sertes is primarily intended.

WIRELESS TELEGRAPHY DETECTORS.

N a previous article on Receiving Circuits

it was seen that some form of detector or

rectifier was necessary before the waves

of energy could be rendered audible to

the operator. In this section we shall
discuss the various forms of apparatus used
for detecting the presence of electric oscilla-
tions, and the principles upon which their
action depends.

Detectors can be classihed into four groups,
as under :—(1) Imperfect contacts. (2)
Magnetic. (3) Thermal. {4) Electrolytc.
Nearly all types of detector require some
auxiliary circuit to show the presence of
oscillations. They are usually  connected
l:[lrﬁ:tl}" in the aerial circuit, and across them
is connected a battery and indicator which
are operated by the detector under the in-
Auence of the aerial oscillatory current.

I. Imperfect contact detectors, as their
name implies, consist essentially of two
electrodes connected in the receiving circuit
and so adjusted that there is a very
slight electrical contact between them. In
order to arrange this, it 15 usual to separate
them by a few millimetres. and fill up the
gap by a quantity of fine metal filings. In
their normal state the filings are so loosely
adherent to one another that they offer
considerable resistance to the passage of an
electric current.

When an electromotive force is applied -
to the electrodes the particles in the gap are
changed and tend to arrange themselves in
continuous chains. Their conductivity is
thus increased .and a small current will Aow.
As the applied em.f. is increased the
resistance gmduallf diminishes until at a
certain point it decreases very suddenly.
The flings become, so to speak, welded

together.  When the detector is cohnected
in the circuit a small e.m.f. from a battery is
applied and adiusted so that a very sllght
increase will bring about this rapid drop in
resistance,  The slight additional e.m.f. re-
quired is supplied by the incoming signal.
In the early days of wireless telegraphy a
detector of this type, invented by Marconi,
was used. [t consisted of two nickel Elec-

trodes sealed in an exhausted glass tube
ELECTRODES

The space between the electrodes was partly
filled with a mixture of nickel and silver
filings (Fig. 1). The detector was con-
nected as shown in Fig. 2, and the incoming
signals were recorded by a deflection of the
pointer of the indicator.

:ﬁw_ﬂjﬁ

Fix 2.

The drawback to this type of detector,
however, was that the hlings remained co-
hered after the oscillatory current had
ceased to flow, [t became necessary, there-

=
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fore, to provide some mechanical means of
shaking up the filings and preventing the
tendency to stick together. This was ac-
complished by mounting a small hammer
near the tube, which was actuated by the
local battery, and which tapped the tube after
each wave train had passed.

Another detector of this type was invented
by Dr. Muirhead, and possessed the advantage
that it did not require a mechanical device
to reset it. In Muirhead’s detector a small
steel disc was rotated slowly over a pool of
mercury. The height of the disc was so
adjusted that it just the surface of the
mercury which was usually covered by a
thin film of oil to prevent it adhering to the
disc and forming a good electrical contact.
As in the case of the filings coherer, the
applied e.m.f. causes a sudden decrease of
electrical resistance between the
and the disc and permits a current to flow
through the indicating or recording device.
When the additional e.m.f. supplied from the
aerial ceases, the film of oil interposes between
the electrodes and restores the detector to

its previous condition of imperfect contact
(Fig. 3). -

—

‘ ‘
HERCURTY
Fig. 3.

2. The magnetic detector depends for
its action on the variation of magnetic force
which is caused by an oscillatory current.
If a piece of iron is placed near a permanent

mEffl.H"j" '

magnet it will have a certain magnetism
induced in it. If, now, a coil of wire is
wound over the iron, and an oscillatory
current is caused to flow in it, the magnetic
flux of the iron will be altered.

In Marconi's improved form of detector,
an endless band of soft iron wire, B, is caused
to rotate in front of the poles of a permanent
magnet M (Fig. 4).

("‘]M

*

Fig, 4.

Ovwer the band of iron wire is an insulating
tube I, wound with two coils of wire, primary
and secondary, after the manner of a trans-
former. The primary coil is connected
to the aerial and earth, while the secondary
coil is connected to a pair of telephones or
other suitable detector.

Let us follow the course of a short lenpth
of the iron wire band as it travels round.
As it comes opposite the poles of the magnet
M, a certain magnetic flux will be induced
in it, which will grow until it reaches its
maximum value, when the portion of the wire
is immediately opposite the pole. Suppose
while the flux is increasing, an oscillatory
current flows in the coil connected to the
aerial. The effect will be a sudden increase
in the magnetic Aux. .

Remember that in every case where a
coil is under the influence of a magnetic
field, any change in the lines of force cutting
the coil will induce a current in it

In this case, therefore, the sudden * jump "
of the lines of force will induce a small
momentary current in the secondary coil,
which will cause a click to be heard in the
telephones.

[f the band were not rotated so as to bring
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a fresh piece of iron under the influence of
the magnet, we should not ger such a marked
effect on the arrival of the next wave train,
The effect due to the pscillatory current is
most marked when the magnetic fux is
increasing or decreasing, r.e., when the band
is approaching or receding from the permanent
magnet. It will be understood that this type
of detector is somewhat unwieldy and requires
periodical attention to ensure that the driving
mechanism is running.

3 Thermal detectors are more often used
in quantitative work in wireless telegraphy,
where the transmitter 15 not far from the

receiver .

In any wire carrying a current, the
resistance of the wire will cause some of the
electrical energy to be converted into heat,
and the temperature of the wire will be
raised. At the same time the resistance of
the wire will increase. With fine wires,
the passage of a very small current will cause
them to get red hot and make a considerable
difference in the resistance. The heating
effect is the same whether the current is
oscillatory or direct. If a detector of this
type is connected in series with an indicator
a decrease in the deflection will mark the
passage of an oscillatory current.

In another type of thermal detector a
small e.m.f. is generated by the heating of
two wires of dissimilar material. Such an

=

Fig. &

arrangement is known as a thermo-junction,
and is illustrated in Fig. 5. The wires are
usually of nickel and iron and are twisted

THE WIRELESS WORLD

at their centre. The ends are soldered to
metal plates which are connected to the
galvanometer or indicator, and the oscillatory
circuit. ‘The oscillatory current heats the
junction of the wires and causes a small
unidirectional current to flow in the indicating
instrument., Such a device is not very
sensitive to small abrupt escillatory impulses,
but is extensively used for detecting the
presence of a steady oscillatory current.  The
wires are usually enclosed in a glass bulb
which is then exhausted of air to minimise
the effect of external heat.

4. The electrolytic detectors are similar
in their action to the * imperfect contact ™
detectors. One type indeed is of very similar
construction to the Marconi filings detector.

A pglass tube contains two electrodes,
which are immersed in a paste of water,
lead filings and filings of some other metal.
The applied e.m.f. causes the lead to be
deposited on the metal filings, thus bridging
the gap between the electrodes. The passage
of an oscillatory current, however, destroys
the bridge of lead, and increases the resistance
of the detector. A corresponding decrease
in the deflection of the indicator is observed.
It will be noted that the action of the electro-
Iytic detector is the reverse of that of the
hlings detector.

So far, no mention has been made of crystal
detectors, the action of which was outlined
in a previous article. The crystal detectors
operate on the principle of rectifiers of oscil-
latory current, and do not require an auxiliary
circuit to indicate the presence of signals. A
small e.m.f. applied to the terminals of the
crystal detector will increase irs sensitivity
up to a certain point. It has been thought
by some that this indicates a thermo-electric
action, but it will be suthcient for our purpose
to consider the crystal solely as a rectifier of
oscillatory current.

O recent years the thermionic valve has
replaced the crystal for the detection and
rectification of oscillatory current, just as
the crystal replaced the earlier and more
cumbersome forms of detector.
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

The Construction of Condensers (Parl: II.)
| A VARIABLE AIR CONDENSER.

HE construction of an efhcient
variable air condenser requires
some mechanical skill on the
part of the amateur, but
carefully observing the following
notes and the exercise of care and patience
a very useful condenser may be made, Our
description calls for a certain amount of
accurate small lathe work, but a lirtle
ingenuity may enable those who do not
possess a lathe partly to overcome this
necessity,
A very useful condenser is one having
a maximum capacity of 0-0015 mfd,
which may be made to fit in a box 5" x 4" x 5"
deep. The box may be made of hard wood
1" thick, and its top should be made of
ebonite or fibre }" thick. On this ebonite

top the whole of the condenser is mounted.
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Fig. 1.

Fig. 1 gives a general view of the con-

denser.

For a 0-0015 mfd. capacity, 30 fixed and
29 moving vanes will be required. The
vanes may be cut out of sheet copper, brass

2*7a2" 'l
Fig. 2.

or zinc, which should be No. 20 5.W.G.
(if a size other than 20 gauge is used the
necessary corrections must be made to the
lengths of the spindles). The square holes
in the moving vanes are necessary so that the
latter may be perfectly rigid on the spindle.
Fig. 2 gives the shape and dimensions of
the vanes.
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The ebonite top should have the three holes
for the fixed vane pillars accurately marked
off, which should be done by placing one of
the' fixed vanes on the ebonite and marking
off the holes with a scriber. Check the
accuracy of this marking by trying several of
the. fixed vanes. Drill and tap these holg
4 B.A.

A hole is required in the centre of the top
to allow the moving vane spindle to come
through. This hole should be approximately
4" diameter, and should have a flanged bush
fitted into it. The bush may be given a
friction tight fit or may be fixed to the top
with two screws. The fAange of the bush
will serve as a bearing surface for the handle,
and by allowing the bush to be a little longer
than the thickness of the top an-inside bearing
surface will be provided. The hole for the
spindle should be [ °.

The three pllllrﬁ. “for the fixed vancs should
be brass rods " thick, and approximately
4" long. They should be threaded 4 B.A.
tor about 1" at each end. - The ends which
screw into the cbonite top should be fitted
with nuts so that the pillars may be locked right,

A number of washers will be required for

spacing the vanes. Those for the fixed
vanes should be }° diameter and ,7%.°
thick, with a >" hole. Those for the

moving vanes should be &" diameter and
e=® thick, with a %" clearance hole
through them. These washers should be
accurately machined to the right thickness,
Approximately 100 fixed and 33 moving
vane washers will be required.
The central spindle should be made of
uare-section brass. [Its overall length
will be 43" approximately. (ne end should
be turned down to 43" for a length of §~.
A brass collar 1" diameter and about }° long
should be turned up and fitred to this end of
the spindle. This will act as a bearing
surface and also as a support against which to
mount the moving vanes. This collar should
be pinned to the spindle. This end of the
spindle should be fitted to the bush in the
ebonite top so that there is no sideshake in
the bearing.

THE WIRELESS WORLD

The other end of this spindle should be
machined—partly threaded a convenient size
and partly turned plain for a bottom bearing.
The square section upon which the moving
vanes are mounted should be 33" long.
Another ebonite plate §" thick, and shaped
something like the fixed vanes should be
made and bushed to take the bottom end of
the moving vane spindle and act as a bearing.
This pl:te should not be made of metal ;
if it 1s the condenser will be. * shorted.”
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CONDENSER SCALE

Fig. 3.

[f the parts have all been made as stated,
an attempt may be made to build up the
condenser. First, mount all the MOVINg
vanes on the 5p1nd.|e, placing a plate against
the collar, then a washer, then another plate,
and so on. until all the moving vanes are
mounted, The end of the spindle is threaded
and a nut should be put on and ughtened
up so that the vanes are securely locked.
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cing washers will be required on the
three pillars before any of the fixed vanes are
placed in position, and their actual length
should be determined by placing the moving
vane spindle in its position, and judging the
correct length so that the first fixed and first
moving vanes do not foul each other. After
this all the fixed vanes may be mounted—
first a vane, then a washer and another vane,
etc. When this is complete, place the moving
vane spindle in its position, and try the bottom
bearing, and also see how the moving and
fixed vanes are spaced.
Finally, mount the ebonite handle ftted
with a brass pointer on to the spindle, fixing

the handle by means of a nut and spring
washer as shown in Fig. 1.

It will be advisable to fit a felt or thin
leather washer between the chonite handle
and the bearing surface, to make the movement
of the condenser easy.

Connections to the instrument may be made
on one side to one of the three fixed vane
pillars, and on the other—the moving vanes—
a good rubbing contact should be made to
the spindle on the brass collar at the top of
the spindle.

The capacity curve of a condenser such

as described, is shown in Fig. 3.

: BOOK REVIEWS

MARCONI DICTIONARY.
Compiled by J. C. H. MacseTh. -
London : The Marcom International Code
Co., Ltd. Pp. ix{-925. Price, 23s.

HE  Marconi  International

Code Co., Ltd., has recently

published a special type of

dictionary which serves as an

auxiliary to the Marconi Inter-
national Code, makmg it more flexible,
comprehensive, and precise. The book con-
t-:'llnﬁ upwards of 3,000 technical words, used
in connection with wireless telegraphy and
telephony, in the form of a specially compiled
glossary  Other glossaries in this useful
dictionary cover the principal terms used
in Aviation and Motoring, compiled by
Mr. Claude Graham-White and Mr. H.
Walter Staner rapeﬂ:ive]v,

Every word in the book is numbered and
clearly defined whilst on page x. may be seen
a method of securing secrecy in coding which
is capable of extensive variation. Instruc-
tions given in the book show how the dic-
tionary may, in addition to being, used in
conjunction with the Marconi International

Code, be used as a verbatim code, reducing
the cost of cables by some considerable amount.
Students of wireless, as well as those pro-
fessionally engaged in the art, would do well to
keep this dictionary ready at hand as a guide
and rapid reference to both English and
Wireless language.

RADIO DIAGRAMS.
Published by The Consolidated Radio Call
Book Co., Inc., of 41, Park Row, New
York City.

The first numbers of these diagrams are
apparently intended for the guidance of
amateurs who are desirous of calibrating
and measuring the capacity and inductance of
their apparatus. Simply explained, each
diagram is clearly drawn, allowing the
student to follow its meaning with interest
and understanding. The later numbers are
designs of receiving apparatus for both spark
and continuous waves, giving their internal
connections and advantages. Still later publi-
cations of these diagrams give tables of
measurement upon which the student may
base his calculations,
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NOTE.—This section of the magazineg 14
snformation on mallers pertmining fo

ﬂﬂaﬁwﬂnfﬂ%ﬂnwﬂmmmﬁﬁumﬁ
technical

and non-technical sides of wireless work, Readers

ahould comply with the following rules.—(1) Questions should be numbered and written on one side of tha

Fpﬂrmﬂy,nnﬂdﬂuﬂnﬂlmﬂdjﬂurmnuﬂhr (2) Queries should be claar and concise.
quesiions readers are advised lo search recent numbers lo see whether the same querics have not been

an their

(3) Before sending

dealt with before. (4) The Editor cannot undertake to reply to queries by post. (6) Al guerics must
pu-bﬁmlm ﬂw

be acoom panied by the full nams a

nd address of the sender, which i for reference, not for
will be ansversed under the initials and ken of the correspondend, or, if 80 desired, under a **

nom de plume.""

{6) Readera desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms mplurh:g operators.

H.B. (New Crosas) sends skeiches nﬁﬂ receicer
‘and a loose coupler with reachion coul. e asks (1)
For windings for the lafter instrument, lo sud sizes
given for the coils, which are lo be pancakes Maxi.
mum wavelength to be about 10,000 metrea  (2) If
a condenser 18 necessary in the plate circuil of the
valve, (3) If arrangement suggested will conform
fo G.P.0, requiremendts,

(1) The loces couplor suggested is not at all suit-
able [or the wavelength required. You might posa-
ibly get reaulta with pancake cails if you used such
values as the follo t—Primary 8 diameter,
full of No. 32, Sﬁlry 12" diasmeter, full of
No. 38, Reaction " diameter, full of No. 32.

(2} Preﬂuming thers is only an iron cored coil
across the input terminals of your L.F. amplifier,

lhnu.h:l _Fut. 8 condenser ncroas this and prefer-
¥ the H. 'lnltﬂr}' ns well.

1:11- It should do

J.5.H. I_'Br'l!tnl] amdl diagram of a proposed
recesver. He aska (1) Whether dimensions suggesled

are correct for a marimum of 15,000 ms. (2) [
gloss plate condenser is suitable for an AT.C.
(3) Suttable dimenmions for the coupler. (4) What
will be the effect of trecs al one end of the acrial.

(1} 15,000 ma. is much too long & wavelength
for succesaful work with a amall asrial and o
only. You do not state dimensions of A.T.I.
former, but unless it s very big you will probably
nesd nearsr 3,000 than 800 turns of No. 24 to
reach such u.wawlanﬁ“h. If you wish such a
wavelongth you had ter increase secondary
tuning condenser to 0-0008, to mave wire on jigger
pecondary,

{2) There ia no objection to it. except the diffi-
culty of meking the condenser conveniently
variable.

{3} Primary about B long by A" diameter, of
No. 32 wire, Secondary about 12" long by B”
long, of No. 34 wire.

i4) They will probably weaken signals roming
through them.

I..F.T. (Exmouth) asks (1) What length to male
a tubular condenser for tuned circuit of a receiver,
fubes being braoss, 55 and 80 mme, wnde, (2) If &
variable resistance, os used Jor condrolling model
trawns, could be wsed for regulating the current for
o crystal detector.  (3) He sends aketch of o condenser
ard asks if 4 wnll be large enough if he uses 4 sheels
of zine 2" x 4" for the plates. (4) He-sends sketch
of a receiver for comment.

(1) Assuming the diameters given are inside and
outaide respectively, for a capacity of 0-0005 mids.,
length should be about 73 cma.

fE‘.I No, the resistaoce is much too low. In

ion you do not sttempt to wary*

thn current through the crystal by means of & re-

mistanos. Wha.t ia required ia to vary the potential
applisd to the crystal.

(%) The sketch sent does not tell us much. As
it does not say what the dielectric is, how thick
it is, or what the condenser is for, it is difficult
to mnswer. But it probably will not ba much
usa, unless the dielectric is, say, mica in thin
sheata.

{4) Receiver sketched is fairly good. Cail E
however, should contain more turns or arrangement
should be made to include all E and part of A in
the tuned circuit when required. Fotentiometer
is not properly connected in, bat this may be a
clerical arror,

LAW. (London, W.C.2) asks (1) If. vn the

ormula given on GOR of the " Wireleas World ™
nfl.ls..mil;‘ mmhngﬁummﬂmt‘fthﬂﬂﬂ
dimensions are in mefres ; and in foed of other dimen-
wiona are in feel. (2] If good results can be obtained
¢ reaction coil when the osillation trans.

former iz divectly coupled. (3) If we can qive values
for the condensers and "nduclances for cerloin wave-
#nqﬁa{w the cirruit on page 530 of the abore tasu-,

(1) ¥ea

{Z) This could be done if deeired; induoctive
coupling is forable, as it diminishes radiation
ol local oacillations

{3) We have nov access to special information
on thim circuit, and are therefore afraid we cannot
give the data required. Seo also other recont replies
dﬂl]l.l'l with this eireuit.

-B. (Surbiton) sends sketch of a proposed
clﬂ::u# and asks our opinion (1) Of the circusl,  (2)
Of the variable conderaer, which s the AT.C, and
formed in a oloss tube 87 %273 1/327, (3) Of the
foose coupler, Pramary 107 x 57 No. 24 : Se-
87 x 4", No. 24. (4) He olso aske if he would benafis
by adding an A.T.l. similar lo the jigger primary,
(Ne. 24 is the only wire ke can gt )

(1) We are afraid the whole arrangement of the
closed circuit and detector is hopeless. Consult
any crystal receiver diagram.

{2) The capacity will be too amall for an A.T.C.
It would even be rather amall for the tuned circuit.
You can conveniently do away with an A.T.C.,
and tune the serial circuit by the inductance.

{3} Coupler should do, provided you are content
with fairly short wavelengths only.

{4) This will probably not be wanted with your
coupler as suggested ;: but it would increass your
range of wavelengths if you also increase size of
coupler eecondary.
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W.B. [I!rl:lmn} aends fwo sketches of a closed
m'mmlu a 1§ KW, sel showring (o) H.T.
condenser and (b) H.T. leads to discharger.
He asks (1) Which da correct ;: and if both are correct,
which i preferabls. He asks, referring io the regu.
lating effect in o closed iron transformer due to the
demagnetizing effect of the secondory eurrent allowing
a greater flow of primary curreni (2) Why 't the
effect produced in an dnduction coidl. (3) If it i
why im’'l efficiency impaired by the reduction of
magnelisalion in core. (4) Why i» on open core
transformer weed with a fired discharger and o closed
with o rotary discharger. (5) Could we inform him
whith shi p-l-!'lg niex em plo lhtrmupurm'm
or uhere in this enformation.

(1) ﬂ:rn-d-umt-mn rinciples will show you
that st could be wurkadpwtt.'h either arrangemant.
(6] Is soruewhat preferable.

{2) There in a tendency to the effect but not
large, chiefly because nearly all the well-known
gauses tending to efficiency in & coil tend to reduce
this sffect.

{(3) It would not have this effect ; because, as
your own explanation of the effect with a closed
core, pointa out, demagnetisation by the secondary
current leads to an increass of primary eurrent,
buildin the magnetisation to its old value.

Hj lgmauhljr the merits of rotary dischargers

to be realised at the same pericd as those
nf closed iron transformers. There is also less
risk of arcing and damaging the gear if an open
pirouit disc ia ussd with & fixed discharger,
as thia type will not take such s heavy overload
an the other,

() A few collieries em

¥ their own operators
o tha'lrl steamers.  Apply

dirsct to the various

COmpanies. .

Em‘.iﬂi (Eennington) asks (1) What o Tikker
wn,  [(2Y IT it would be possible lo make one al home.
{3) He also sends a descriplion too lengthy fo quote
of two types of freals he gets wilth his sel.  One is
afrengihening sumals on cerlain ul:m:i':ng'tﬁa by
tonching the insulated wnindings of the luning coud
and the olher a double luning effect wath rarlain
stations, He also expresses surprise at receiving
felephony on a crysial,

{]]I'Iﬂm MR “EET;, s given to a dovire lor
rapidly breaking w signals 8o that they can
h-uplha;d with an l:lpl'dll'l.ﬂ.!."\f' ru-gn“awur 4

{2} There are many possible forms. One that
should be Tairly easy to make ik & rapidly revolving
metal pulley with a rooghened groove, and a
ﬂprinmr wire making contact in the groove. This
intermittont contact device should be used instesd
of the ervatal.

{3} Both tham freaks are far from uneommon.
The first result is evidently dve to a capacity to
earth introduced by your hand. We cannot give
a reason for the other without & detailed examination
ol vour set, Wea have pointed out before that
telephony though rmploying continuous oscillations
a= & vehicle for the speech, should be and s re-

ceivahle on & erystal et

R.C.8. (Chester) wishes lo modify aet deacribed
in conalructional articles now runming, fo work up
fo 10,0 ms. Fe asks (1) For dimensions of A.T. L
(2} For capacity of A.T.C. [(3) Dimensions of looar
coupler, (4) IMmensions of secondary condenscr,

Bet modified in this way would not be satisfactory
with such a small serial to which amatsurs sre
limited.

(1) We can only &

uggeat very mngl:!;,; Try &
farmer about 18" % 8 wnnnd mth MNo.

(2) Can be dispensed with. If used, .may be
kept as stated in article.

(3} Primary say 8" x §"
10 x 8" No. 32.

{4) Keap as stated.

H.E.A. (Braintree) asks (1) In applying formula
A= 1885 ' OL, what value is assumed for C. (2} In
this formula does 4 follow thal inductance for 15,000
s, W 25 Limees that for 3,000 me, (3] Correspondent
thinks he hos seen stalemend in thizs mogozine that
A=10xlength of wire in coil, and queries . He
asks (4) For A.T.L fo tune from 10,000 fo 15,000 me,
{6} For a resclion cod to make this oscillate, ([0)
Senda sketeh of receiver and asks if the facf that a
pertain disconnection improves signals proves .I'.fu'rr
15 something wrong.

{1} The value of the capscity in the cireuit.
N.B. Formula only appliea to circuits with localised
scapacity and inductance ; and is therefore useleas
for an merial, where, «.g., the capacity is distributed.

(2) Yes, in any case to which the formuls i=
spplicable,

(3) We do not think such a statement Ima been
made, except possibly for some special type coil.
It is quite unfroe,

(4) We cannot do this without information as
to aerial, ete,

(5) We cannot do this without information as
to sot, stc. Possibly not; ecircuit is somewhat
unusual and we cannot say distinctly without more
detailed information. Effect may be similar to that
obtained with the fairly well-known broken grid
gircuit.

J.E.5. (Guildford) sends diagram of a circuil
which receives spark butl not C.W, and asks (1) How
if can be altered fo recevve CW. (2] If a reacltance
goil 18 meeded, where should it be put, and what mize
should it be. - (3) What station has call lelters F B

{1} Introduction of 8 reaction coil is all that is

No, 28; Becon dary

NECAsAAry.

{2) Connect it in plate ecircuit next to wvalve,
and couple it to tuned circuit inductance, (A
very little searching through back Numbers would
have answered the questions, and done you much
more good than getting the difficulty cleared u

by us}, For size, try a former 4" » 3", wound with
No. 220 You muat find the best walue to auit
your own set by trial.

(3) Possibly FT 8, a French ship.

MNOVICE (Taunton) asks re sel in mnﬂnm!mnul
articles in recent numbers. (1) ff small coil ( Fig, 2
page B8) should slide right inssde the large one or
ondy wp to @, (2] If the winding for the big coil
(1.2, the 40 turn seclion should start al the end nearest
the small coil, or furthest from it.  (3) If codl alides
inside how lo make a neal conmpeclion from i fo a
Ferminal borrd.

(1) It should slide inside.

(2} The end nearer to the small coil.
the “open end* of the big coil,
of the small coil.

[3) By means of a piece of twin Aex, soldered

This is
for reception

405

UNIVERSITY OF MICHIGAN




AUGUST 2I, IQ20

to the enda of the windings, and aleo to the terminal
on the board.

PROF. WIRELESS {Lh!rpnn-l} asks (1) If
sl described in construciional articles in qu.l TPy
would work” with frame aerial. (2) Which would
make best aerial, (a) 3 turns of bell wire round
a room 107 % 7°,0r (b) a complicated arrangement under
the eares, skefch of which is sent. (3) If a pair of
4,000 ohm telephones could be weed with a itele phone
transformer with 5 o 1 ratio and resistonces 2,000
and 1,000 ohms, wound on a " bobbin. (4) Reason
why with a ceriain sef and frame aerial, signals are
as loud with frame connected ar disconnected.

i1) Reaults would pml:uul:l_-,.r bo very poor.

2) Prnhnhl{! (a). From sketch sent (}) does
not & closed cirouit at all,

(3 could be. but you would get hetter
results with the phones alens than you would by
adding & gquite unsuitable and unnecessary trans-
former.

i4) This result points to the frame serial circuit
being either wrongly arranged or badly out of tune.

E.W.L. {Sllﬂ!ﬂ sends diagram of valve circuil
and crystal receiver, both grid and plate circuits
ﬁtlﬂgamnﬁi. He asks (1) Whether if iz necessary

th grid and plate circuits to be tuned to the
aiglrmfa. or how much they may differ (2) Suitable
value for grid circud condenser with grd circuit
indtctance splil indo § scections as shown, (3) If
thin splitting up could be improved upon,

(1) Cartainly. With this type receiver hoth
thess circuits must be axactly tuned to the incoming
signals,

(2) Make it variable from a8 small a value as
ronvenient up to about 0-0005 mida

(3} Buggested scheme is all right. but we think
vou have made a clerical error in writing down
dimensions. Fourth section should preferably
hive more tuma than the thied,

o} -4

Fig. 1.

J.F.B. (Osterley) sevds a sketch of o C Mk.3

threevahy  L.F. amplifier, (Fig. 1.) He naks
Sollowing ationa 1 (1] Showld med lead AR be
broken. (2) Should not negative of H.T. batiery be

gaireerd to posibive af LT, baltery, instead of conneetions
shown (3) Could small batiery X. for putting a
amall negative pofential on the grids, be done without,
(4) Could fwa 2,000 ohm tele phones be waed in paraliel
gri the wrondary =i'c of the telephone transformer,

THE WIRELESS WORLD

;thmmmbum_fmmdmﬂ.ﬂ.
ones,

(1) Disconnection will not be necsssary if you
connect A to an earthed point of your ru-unizur.
If this ia not convenient you should disconnect AB

{2) This 18 often immaterial. The arrangement
in the aketch is usual, but your suggestad nhurnhnn

pometimes givea good reanlta
id) thl. J Many succesaful amplifiers work
without it. e cannot say axactly how the circuit

shown will act in this without trying it.
It dependas chiefly on the charscteristics of the valves

{4) You do not give any information as to the
windings of the transformer. The suggested
arrangement will very likely work. Why not
buy L.R. phones (say 120) chms) and use with the
transformer instead of H.R. without it. You ran
put two pairs of L.R. phonea in seres or parallel
as 'yw irefer.

AW, (Catford) asks for dimensiona for a
loose coupler to tune to 7,500 ms, A T.C. being 109
Jars, and funed circutl condenser 1-2 jars al mar.

¥You do mot say much sbout your esecal or
sorial circuit.  Assuming it is P.M.G. size, and you
do not to use an A.T.]. we ahould suggest
8 primary 10" long by B diamester, wound with
about No. 28, Secondary nhuul:l ba B" x 5,
wound with No, 28,

RADIO (Wolverhampton -ﬂ.l'.l..l or capacily
two condensers. Plales are Jm 4 mf: um?f
circular, fized plates are 3" rodius, uml moving plafes
24",  In condenser () There are 11 fired and 10
moving plates. I'n condenser (b) there are B fired
and B moving plales. Each pair of fized plates are

re ﬂ

Pmumm.g that moving plates are apaced emllﬁ
rhl::d way between the fixed plates capacities wi

{a) 0-00035 mida.

(b} 000027 mida.

If spacing is uneven capacitiea will be somewhat
]IIEI‘I!I‘I:' than thess valuss.

AM. (Clapton Common) hes heard of frame
aerials bul has only a rague idea of their nofure and
properties. He asks various iona,

You will find the whole nuhju:t- treated at con-
giderable length in articles in ssoes of May 28th,
and Juna 12th, from which you will be able to
find out all ufra,

EXPERIMENT {Pnnlnmum] sends a
sketeh of a proposed receiver, crysicl delector, and
L.F. amplifier. and aaka (1) For dimensions for a
lopse coupler suitable for 4.000 ma, AT.L being
10,000 mbys. (2} Capacity of A.T.'ll and Muned
vircuil condenaer. (3) What information lo send
P.M.G. 1n applying for a permit.

We do not think the type of circuit suggosted
will be of any uee ; however, a3 an experimenter,
this s your concern

(1) Primary 8 » 3 wound with No. 26.

Secondary 77 = 4" wound with No. 32,

(2] AT.C. might be (-0033 mfds. There is no
necessity for two condensers in seriés in tuned
circuit.  Anyhow, total capocity should be wnot
more than (ML mfds,

i3) Send & roughlv dimensioned sketch, with
proposs) wavelength range.
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C i i i

120° l-|

Fig. 2,

S.J. (Solihull) scnds sketehes of proposed aerial
{Fig. 2} and receiver { Fig. 3), and asks (1) [f zerial
arrangenients 1Y nearly  horizondal, average height
25, will be satisfactory. (2) I earth to a water tank al
top af howse 207 from reeeiver will be aufficiently good.
(3) For comments on the receiver—2 cirenil erysiol sef.
{4) Capacity and inductance of aerial. (5) Induc-
tance of A.T.I. 200 turne No. 22 on former 47 2 10",

(1) and (2) These arrangemonts wee fairly good,
and appear the best vou cando.

(3} Arrangement of set ia quite good except for
switching of coupler secondary.  First range should
make use of 45 turn section, not the 215 tum
section as shown in wvour aketeh, You will find
probably more A.T.1. necassary to get the maximum
wavelengths possible for your closed cireuit.

(4} I diameter of wire is 0-5 ema, Inductanes is
55 mhys.  Capacity, 0-D002 mifds.

(3} Approximate 1,350 mhys,

%
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B.J.A. (Wembley) asks (1) How he can caleulate
the * wavelength capacidy™ of a loose coupler.
(2) If altering the coupling between the coils aliers
the ‘' wavelength capacity,” i.e. the tuning. (3) Heo
the ingtructions in the March number for maling a
telephone transformer, he finds from a certain
catalogue the resistance of 8 ozs. of No. 30 3.8.C.
is about 33 ohme. What do we advise him fo do.
(4} Do you Inow of any rodic amalenrs residing ol
Wembley or near il.

{1) We are afraid we do not undersiand this.
If you mean the mutual capacity of the coils,
there ia no simple formula for calculating it,
and is small enough in practice to he negligible
for all ordinary purposes.

{2) Altering the coupling does alter the tuning
pomewhat, but moore by altering the mutusl in-
ductance than the mutusl capacity.

{3) The resistance variea in different makes

" of wire, chiefly by variation in the thickness,

quality and weight of the insulation. We should
recommend using 6 or. ns suggested, but you can
increass this by an ounce or two if you wish, nnd
muy thereby get & slight improvement in result.

{#) No. Why not join the Wireles: Somety of
London *

W.AM. (Inverarie) ascnds deseriplion of a
eryatal sef, which works fairly well, bt only gets
Saint signals from F L. He asts (1) If a 100
single wire aerinl would be better than his present
arrangement of 50° twin horizontal with 407 sinale
fead in. {2) How he can get F L lowder. (3)
For details of FL press fransmissions, (1) TIf
a diagram of a tapped off coil ia correct. (3) He
has read i oa confemporary that it iz possible to
make a erystal oscillate, and asle how fo receove
C.W. by thiz means with crysfals only.

{1} Results would probably not
different.

{2) Try adding a potentinmoter in the eryetal
ciremit.  You should not expect to get F L very
strong with such a small acrial and cryatal only.

{3) Reo page 284, imaue for July 1ith,

{4) Arrangement would be satisfactory il vou
included more of the wire—nearly all, in fact—in
the circuit from aerial to earth when desired.

{5) We do not know of any satiafactory armange.
ment on these lines. CW. ran be received on
eryatals, e.g., by means of lneal buzzer oscillations
aa discussed in this column some months ngo, but
such methoda are merelv " freaks " and have
never been found of much practical use.

F.H.T. (Wimbledon) asks (1) If a mira lamp
chimney corered with foidl and sliding over a metal
eylinder could be weed for an AT.C., or {f alass
chimney would ba better. (21 If tele phone receirers,
such ns wsed for inter.departvental tele phones, wowld
be satinfoctory with tele phone transformer recently
deacribed in thia magazine, (3} 1F condenser dvscribed
abore ix po wee, what do you recommend.

{1} The mica chimney might ibly o, if the
insulation were good enough. e po-called mice
used for this purpose may be nearly anything, and
is in practice not very good electrically. Moreover,
vou would have trouble with any metal used to
keep it in shape and fasten it. ss it would be
BECPRIAryY 1o tightly on the metal

be muech

t it fairly
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eylinder. A gloss chimney would give too low
capacily to be much use.

{2) Yea, if the resistance wers about right.
would be best to measure the resistance before
making the transformer, and if necessary alter the
primary winding to suit the telephone.

(3} A handﬂr tm an amateur is described on

ber tsaue.

330 of t

ﬁ[l B. (Reading) s» geiting poor resulls with

eryatal receiver, described in December iasue, to which
hr hos added a tiometer. He asks (1) Wheiher
nhrgstmubnulﬂﬂ‘frmmﬁnfdnﬂdnﬁrdn}ﬂﬂk
much. (2) Jf a 16 jor vane condenser i suslable
inatead of condenser showwn., (3] Whether wanding
inductance with No. 23 inatead of No. 24 would make
any difference fo working of =ef. (4) If any olher
iype of tunimg coill would give beller resulls,

The set described should give quite good results,

{1} The tree may weaken signals somewhat, but
the affect should not be serious.

{2) Thia type of condenser should be quite
sutisfactory.

{3) No; only effect will be to reduce maximum
wavelength somewhat.

{4} No.

Possibly either your crysial s & bad one, or
potentiometer should be reversad.

H.F.B. (Sidcup) sends sketch of a cryatal receiver
mimilar fo thot on page 537, December, 1018, encept

Jor abeence of condenser shown therein, Sel does not
give mgnals, correapondent  presumao tranis fo
know why, but does not ask anything. (2) He aaka if

mhicon will do for the crysial,

{1) Bet appears quite correct as drawn. You do
not state size of inductance ; we take it that it is
of siza shown on page 537, If all contacts, etc.,
are good wa can only suggeat that you are using &
bad cryetal. Set would be better with condenser
an shown.

{2) Yea. Any recognised cryaial could be used.

I

.
: 1
L]

-

G

1=

Fig. 4.

G.P.K. Leeda) srnds proposition of o wheme
(from the Electrical Erperimenter, July, 1918} for
working a valve receiver off an AC. supply without
Fromdde hummaing. Sbefeh herevath exrplavna
thiz method. (Fig. 4). Hr oale for ar opinron of

THE WIRELESS WORLD

thia device. (2) He refers te reply (o PETE recently.
giving rough macimum wavelength  for  efficient
rer-uplm with ove valve and sriall aerial ar 5,000 #is.,
and gives instances of good results up to dowble this
Jigrire with hiw own wel,

(1) Proposed scheme is interesting, and might
work. We have not tried it, but from difficulty of
balancing out A.C. induction in other tyvpes of
eireuit, we doubt if in practice it will be as easy
af it looks. For instance, thers is no way shown fo
correcting the small differences of phase in the
ourrents to be balanced out.

{2) You will notice reply to PETE was wordad
in & guarded manner. No definite limit can be

iven, for many reasona, but in giving an answer
like this we have to consider the ave amateur,
of only average skill, with a fairly pat. It i
no use misleading such a8 man by guoting him the
beat results which can be obtained under moat
favourable conditions with a specially sensitive set.
ekilfully wused, [(Your set is undoubtedly wery
penmitivel. Has it occurred to you that commercial
compenies would hardly use the complicated aerial
systemns and multi-valve receiveras that they do if
all wavelengthes could be efficiently received on
10 feet of wire and a single valve ?

H.E.S. (Folkestone).—AMany thanks for further
letter. It is a pleasure to hear from men taking
sch an intelligent intereet in their job. We are
afraid that we rannot give any definite answer on
the int ; we have never heard the guestion
rmnas' before. Your results certainly point to
its existence on yvour boat.

Re better radiation from aft end, as this is the
higher end. it should give better results in forward
direction of an L aerial : regard yours as two L's

back to back.
Your second ument does seem to give a
possible reason. How about the Tunnel goses we

mentioned before ?

By the way, in your sketch you show down lead
not vertical, but do not say which is forward and
which aft on boat. In this case, as in sketch.
we should expect best results from direction A. as

rt ACD as merial should be less effirient than

C ) Doea this fit in with vour resulis ?

SHARE MARKET REPORT.

During the past few wesaks business has been very
quist in the Bhare Market. The shares of the
Wireless group have been quite inactive in sxmpathy
with the general apathy prevailing in the other
markets, no doubt due to the uncertainty of the
political situation., The shares are now quoted ax
div, and bonus,

Prices as we go to presa, August 12th, are:—

Marconi Ordinary - - - 23
i Preference - - - 2§
= Marins - 134
= Canadian - - - fs,
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