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.%-._._1__’ | | lg_?i-,t l!]il 3 Single Valve Amplifier Units
. B r Thess are ao wired that without any loose conmections they

¥ ,,_%' : 1{;‘%:‘11% can be made inte & mali-valve smplifer, both high and low

* - frequeney. The additioa of as exera valve ampliier can be
= S made by simply clipslng on anodber wnit.  All conacctions
are made through foer solid siraps. Mo loose wires
whatever Thisarrangement has 1he ad litioas]| advantage ol
having a separate Blament control for each valve,

PRICES ON APPLICATION

Unmounted Resistances - Price 1/= Each
10,000 ohms ta 10 megohm - - Made to any size

168, Weu E’;.udt. Lincoln.

D-I:'-H' '.'.au.rI
A few weeks ago | purchased one of your three valve receivers ; alter

l|1p|:| ing severe tests on all wavelengths, | really feel that the excellent F-I:I'Fﬂrmlﬂﬁ.‘

ol the s=1, menits the highest recommendation.

The recepbion ol !:hﬂhuny i Very fne, and the wwhrnl of the aprparatus

exceptiona’ly quiet. In addition to these advantages, the selectivity ol luning

nbllinrd |'r!.- using luru:f.‘l reactance tlrtl.il T E:'JID-EI thai | should hardly have
thuughl i '|:t|:|l|.|.|:||: wilhmiat I|1.t ase of a rejecior cireail,

You have full permission 1o make any use you please of this |Et1!'l:- | should,
in lact, be pleased f yvou would publish it, as | think that not only will it be of
use o you, bual il will be lrinlng a service o a |l.|!'|t number of amateurs who have

THREEE VALVE RECEIVERS not  yel hes=n [oriunate o n‘:rilnlng such an efficient pitﬂ.‘ ol aprparalus al &

I Valve H.F. 1 Heet —I L.F rlrllrulnu:]}' o piice.

PRICE OF RECEIVER - : b L. Astill
[ Withost Valves) Y ours I'.ulhiu.!lgf [ug_nid_l Allan il
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HIGH “ MITCHELL ” TENSION

Generators — Motor Generators — Dynamotors
CAPACITY 20— 2000 WATTS.
MACHINESE MADE OR DEVELOPED FOR OVER 100 COMBINATIONS.

These are being adopted by several Radio Companies. A range of
machines always in stock and progress, and in the majority of cases
ieliveries can be effected in 21 davs. Our prices are right.

Important toe Commercial Wireless Telephone Companies.
IMPROVEMENTS IN MEANS FOR REDUCING IRREGU-
LARITIES IN THE VOLTAGE GENERATED BY DIRECT

CURRENT GENERATORS. (Patent.)

In conjunction with the Patentes, we are developing the
above new instrument, which we are willing to demonstrate to
iy wireless undertaking. Will sdd efficieney to any direct current
generator, including any alternnting current rectifying device surh as
rotary converlor, are, thermionic valve, or a stalic or otler rectifier
Please wiite for particolors

AMATEURS. DON'T BUY TRUE LATTICE COILS—MAKE THEM

The = LOKAP " Winding machiee costs you only 28 =, and this together with

five or six shillings” worth of wire, will make you a complete sel of coils per-

factly and cheaply. Look what you save ! Coll nnd see machine denonst raited,
(The “ LOKAFP' Winder is protected,

MITCHELL'S ELECTRICAL & WIRELESS Ltd.,
l Great Britain's Great Wireless Stores, |18, Rye Lane, Peckham, S.E.15

OUR EXPERIENCE
in the Manufacture of High and

Low Tension Condensers for all
Types of Wireless Installations

IS UNIQUE
IT IS AT YOUR SERVICE.

UBILIE

All engquiries olher than American
should be addressed to (Department W.)

DUCON WORKS, Goldhawk Rd.,
Shepherds Bush, London, W.12

Telephone: - ; HAMMERSMITH 1084
COMNDENSER C2® Telegrams: HIVOLTCON, PHONE, LONDON
Code : - MARCONI INTERNATIONAL.

DUBILIEN CORNDBENAER CO, (19:1] LTR

All American Engurriues to be addressed—

DUBILIER CONDENSER CO., Inc., 217 Centre Street, New York.
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“B Mark Ix” Receiver

METHODS OF CONVERSION—IIL

By Puirir R. Covraey, B.8e., F.Inst.P.,, AM.LE.E.

may be drawn to still another method of con-

verting the B Mark I* Baar ¢ trench receiver
inte a double note magnifier. arrangement
resambles the one described at the end of the
article on this subject in the last issue of The Wereless
World in that it is arranged for a high resistance
input, i.e., for joining directly in series with the
Flu.t-a circuit of an existing detector valve receiver.
t differs from that one, however, in that it is
designed for use with low-resistance telephone
receivers instead of high-resistance ones. The
former a t using high-resistance telephones
in serien with the plate circuit of the last valve
was suited for carcading two or more of thess
two-valve units so as to build up a four or mix-
stage low-frequency amplifier, since to do this it
s me to connect the input terminal

necessary
of one unit fo the telephone plug socketa of the

IH addition to those already discussed attention

préeceding one, taking care that the connection
i# made the correct way round. The change-over
switehes on each wnit enable that unit to be
as already described,

cut ont of circait st will,

so that if three unite of this type are connected
in cascade it is ble by manipulation of the
switches to use at any time either 0, 2, 4 or 8 valves
in cascads,
In order, however, to obtain the advan
of & talephone transformer in the output cireuit,
sx a8 not only to separate the te ea from
the valve circuit, but also to enable a low-resistance
loud-speaking telephone to be used with the
instrument, the change-over switch may be ar.
to transfer the telephone transformer
from the plate cirouit of the second valve to the
||1Put terminals. A -reaigtance input circwit
with the intarvalve transformer can thua be re.
tained as shown in Fig. 1. A from the use of
the to transformer, this di 1] ml:ull.r
to tmmmmt outlined in Fi mgmm
of this article in the last inuu of The I-Fm-ku
orld (page 580). To convert the instrument in
this way, the existing " Intervalve " and " Valve-
to-Phone " tranaformers can be ledt in place, and
the new " Intervalve ' transformer fitted in the
space cleared by the removal of the wnwanted
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JANTARY 7, 122

parts, the connections to it being made as shown
in Fig., | herowith,

Of the two patterns of mstrument, the ** Front ™
and the “ Rear ™ types, the latter ns has been
stated has advantages for conversion, in (he ways
described above, into & two-valve L.F. amplifier,

The former pattern may be converted into n
EXTRA TERMALS
Fou ikac
oL

ot
——

B o—

i

Fig. 2,

two-valve receiver, with one detecting and ooe
note magnifying valve, on the lines shown in Fig. 2
on page 5358 {The Wireleas World, Diec, Hith, 19215,
Bince  this ivpe containsg some parts  which
will be found useful. In thess *' Front ™ type

receivera designed for G5 metres there is frted .

an additional fAxed condenser besides the one
connected to the anode of the first valve, as i the
* Rear " pattern instrument.  [See Fig. 1. page 538,
The Wireleas World, Dec. 10th, 1821.) This
sxtra condeuser (which, however, s not ftted
in the sets designed for 80 metres instead of 63) can
with same valves he used as the grid condenser,
so that in conjunction with the grid leak also to
be found in the instrument very little alteration
is required in the wiring.

In this instrument there will be found also a
amall varialle condenser marked Antenna Shunt,
the funetion of which was tocounteract any detuning
that might arise if nerials of differont capacity wern
uged with the sef, Tt consigts of o nwumber of

fixed and movable zine plates with thin dises of

ebonite to form the insulating dielectric between
them.” The maximum capacity of the comlenser
is of the order nf 000025 microfarad, so that after
cleaning up of the ebonite, etc., it forms a useful
tuning conidenser for the coila which must necessarily
be used with the apparatus to convert it into a
complete receiver.  For this purpose it should be
left connected in its present position, across the
Aerinl and Earth terminals [marked on the in-
strument for connection to two aenal wires),
o that it hecomes o parallel condenser to any
funing onil connected across those ternonals n
the usal way, Fig. 2

I ot is desiped to nvond the losses i the ebiemite

THE WIRELESS WORLD

diglectric in this vaviable conilenser, tlie  =ame
framework and fittings may be used to bwald a
variable air condenser by removing the elwsnite
dise,  Gpeater rigidity may be obtained by enrring
out new condenser plates from  thicker rnetal
and wsing them to rebuild the condenser. By wu=ing
this condenser for the grial eondenser of thie =ser,
some slight ndvantape may he obtamed sapee 0
van be wdjusted until Dest sigmals are heand,

Himee i soma of these instruments some of 1he
transformer windings may be found to be faults,
it = worlh while remembering that thiz gesd ot
nevessarily  render the transformer quite useless
in the instrument, Thiz applies particularlys 1o
the intervalve transformers, sinee if one of the
windings remnins good, it van be conpected in
series with the anode cireait of the first valve o
as to act aa an impedance, and a condenser wsed
ta pass on the amplified impulses to the gricd of
the next valve, as indicated m Fig. 3 which shows
the essential elements only of this part of the oir-
ruit, R being the grid leak. and C the new coupling
condenser. The grid leak which is ta be found
in the instrunent, should of course be commeted
hetween the grid and filament of the second valve,
w0 A& to maintain the normal grid potentnl ot the
desired value. In this way it is possible to make
use of the parts of an instroment that would of ber-
wige bo serapyeed.

Thua suppose that one of the windings of the exist.
ing intervalve transformer is found to be faulty, such
for example as an internal disconneetion, but that
the other winding i= in good condition, the good

TG HT =

S

Fig. 3.

winding if it s the primary (1P OF) should be
left juined up botween the anode of the first valve,
and the H.T. positive as usial, and the secondary
winding should be disconnected completely. If it in
the secondary winding that is faulty, the wirea
found connected to the 18 and terminals
should be removed, ad the wirea from the 1P and
O terminals trans=ferms] to 18 and O3 sectively.
By reforence to Fig. 1 on page 5338 (The Wircless
World, Dee, 10th) it will be seen that there is already
i e benser joined to the anode termanal of the first
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THE “B MARK

valve, the eonnection Trom ths anode terminal being
usially taken from the anode terminal serew to
one terminal of this condenser, and then back
H.gr:l':ll to the [I* terminal of the ntervalve trns-
former. These leads to this terminal of the con-
idlen=er should ke lefit n puu-itiull. but the wire
running from its other terminal to the positive
L.T. terminal should he removed from - L.T. and
connected instead to the grid terminal serew of the
socorn]l valve.

The grid leak already mounted in the instrument

I.” RECELYER

1% copnnected between the grid eieeot of the frst
vialve and the negative LT, terminal.  The latter
connection should be left in place, but the former
ghould ke transferred to the q’ril::l termminnl of the
sevond valve, 80 that the leal i connected betwesn
the grid and filament of the second walve in
thie ser.

A degree of amplification approximately egqual
to that obtained when the instrument has been
vonverted to a two.valve amplifier with good
transformers, has been obtained by this method,

“The Other Fellow’s Station”

By *“ “'J::b-'u.”

) the wireless enthusisst the other fellow’s

I atation s always a source of interest. This

i not surprising when one considers the
number of possible varations in the arrangement
of the essential apparatus, to say nothing of the
numerous originl é!ti.r'm beloved of the amateur.
Apart from those whose interest 15 transitory and
des not survive the tennis season, and those who

buy expensive self-contained sets in the fond but
seldom realised hope that without any skill on their
part, they will be able to delight their friends with
wireless music wia loud speaker (with only a
frome-nerial about aslarge as a pocket handkerchief),
one may divide wireless amateurs into two classes—
experimentalists and operators, ;
In the first class we have those whose chief delight

Photograph of the Station showing the arrangement of the voriows componenls,
623
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JANUARY 7, 1922
im in designing and making some new piece of
apparatus or re-arranging existing apparatus with
n view to greater effectiveness. Strictly speaking,
thess are amateur instrument-makers rather than
wireless enthusiasts. In many cases they cannot
even read the code. But, incidentally, you may
have noticed that this doesn't prevent them from
talking ghibly of Annapolis and New Brunswick, as
though they were old friends.

The other class consists of those whose chief
delight 1s to intercept messages, and who judge
the efficiency of their station not by the noise it
make: when LP, YR, FL or POZ strikes up, but
by the long distance traffic it enables them to
copy.  OF course, there are many in this class who

da their share of experimenting alao ; but as this
is principally to improve the receiving range, it
does not affect the classification.

THE WIRELESS WORLD

fellow doubts your veracity when yvou tell him it's
not Moscow,

On the other hand, the keen operator maintains
his set at concert pitch seven days a week, ready
at all times to respond to any of the old favourites
whose tuning sdjustments he knows to s degres.
He lets his dinner get cold while he checks  his
watch for the umpteenth time by POZ at 1 " pup
emma,”” well knowing it gaing perhaps thirtesn
seconds o day, He strolls in at 9-30 to listen for a
few minutes to MPD ; and, if he has time, changes
over to 5,000 metres and copies the Bolshie press
from MSK. But the real, serious work is done w hen
he is able to devote a few uninterrupted hours to
interception and copy Mediterranean traffic, call
and reply, TR, preamble, text and signature. It
is then that he experiences that glow of satisfact ion
known only to the real wireless * bug = when he
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Cirewil diagram of the Station,

A glimpse at the other fellow’s station is gencrally
sufficient to enable one to say to which class he
belongs,  The experimentaliat’'s set s never finished,
invariably looks like a junk heap, and needs a lot
of persuasion before it can be coaxed into artico.
lation. It never is doing as well when you happen
to he there as it did last Wednesday week when,
*“(hh, you should have heard the =igs.! They
were  readable  two  lamp-posta  away.”  The
accumuktors are run down, or perhapa the slider
on the inductance has sprung a leak. There's
never any lack of excuses for its backshiding,  If
viu have patience enough to leok on while he
solves the nddle, vou may perhaps hear Cleethorpes
after waiting o couple of hours ; and then the other

hears one of the distant stations calling for a repeat
andd seans his faultless fopy with its dotted 1's and
erossed t's, while his fingers itch to close over the
knob of the key that the hand-hearted Postmaster.
Creperal has deersed must be dumb. The satis.
faction to be derived from an evening thus spent
makes the joy of hearing the 400 kilowatt stations
on a * loud speaker " seem insignificant.

All of which, by the way, is preparatory to intro-
iucing to vowr.notige as pretty an installation as
ever you pieturkd T vourself in smoke-clonds when
vou sat back i the easy chair and let your imaginm:
il run riot,

It was designed and assembled by Mr, Williamn
Holmes, of Neweastle-on-Tyne, an ex-operator who
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“THE OTHER FELLOW'S STATIOXN ™

saw 4 great ceal of service during  the  war.
Although the owner makes no laim to originality
for any of its components, he admits that it repre-
sents the fruition of a great deal of patient
experimentation.

The maior part of the apparatus—inclading the
7 it by 4 ft. cabinet which houses 1t —was bought
directly or indirectly from the Disposals Board,
nlthough some of the units have been made by the
Xorth Eastern Instrument Compeiny, to st the
somewhat exacting reguirements of the owner.

The hackboard on which the appartus is mounted
15 of polished mahogany ; and all the connections,
whieh are of single 16 hard.drawn copper, are taken
through ebonite colleta to the back and are carefully
arranged so as to avoid undesirable capacity effects.

There are two tuners, one for short waves and the
other for general service,  The former s 8 Mark 111
with o tuned reaction cireuit mgeniously fitted into
the recess,

The long-wave tuner is of the hooneyeomb coil
tvpe, with " plug n Y coils, as wlvertised in this
imagazing, Herm opain the tuned mesction cireuit
is ueed, the two variable comdensers baing clearly
visible in the photograph.

The detector panel is & separate unit, and can be
divertad from one tuner to the other by means of
the vhange-over switches seen at the top of the
back-hoard.

For all ordinary purposes, & smgle valve is used
ns aletector-amplifier, with shunted grid condenser ;
kit provision is made for amplification hoth before
andl after detection.  The high fregquency amplifier
i of the pesistance-capacity type, with three stages.
The low fregquency amplifier s a8 captured {ierman
two-valve type ) 1) Telefunken, for which the
owner has nothing but praise. 1t has ahsolutely
no adjustments, The Alament resistapee is of the
sicvalled ** barretter " type,* consisting of an iron
wire im A gascdilbed tube,  Any tendency towards
an mnerease in the filsment coarrent s counberacted
by an automnatic inerease in the olunic resistance of
the wire, due to its higher temperature ; conversaly,
when the accumulator voltage falls and cavses &
ilerrenss  in filament current, the resistance falls
anel thus tends to keop things even. A double pole
two-way awiteh (with an auxiliary contact ) connecta
the receiver either to the telephones or to the iInput
=pele of the nmplitior, and, in the latter case, ﬁ“'l[{'?:lm
v the valve filwment at the same tiiee. The great
welvantage of this is that the amplitier con be
imtriscluced or cut out during  reseption, without
the loss of a single word, by simply pressing down
a small mwiteh lever,  From the ||-||-;i:nl of view of
=hear ndise, Tlis 4|r|||_|-|.iﬂl_-r TR ot b= abhle to com-
pete with most of the two-valve Jow frequency
amplifiers ot present on the market ; bt in the
eyes (and ears) of its owner —who o5 oot out to
ipress bis friencds aned peighbous it has com-
petisnting oelvantages im0 the  alirection of
aceumulator  weld high  tension esonomy, ol
complete abwenee of microplonic neises,

The wiring dmgram shows the relatim between

® The torm * bicreebier ' was st s by Fessences g 102 1)
ropnertisn with hs thenmal  dbegector, aml B wow freguently
rdgiased i the manger padicated alsaoee, &ctually §1 = a @ Thermal
Hl.-[lﬂahr." acied b gpuate commmm i ki e tracal cogioeering,

the component juits, and the funections of the
change-over switches at the top of back-board may
be followed ensily from Tabla I, below.

TABLE 1.

A B C | D

Mark 11 reception i
direct Ak .., Left Open Right Right
Long Wave reception
direst . .| Right Right Open , Left

H.F. anel Long Wave. .| Right  Left  Loft | Left

Bomwe illen of the efMciency of the installation as
i whole may be gained from the following list of
station=, which van be read with a =ingle valve ;- —

SUH Spk.  Alexandria G,
PCGG LW, The Hague (telephony) | 1,100m,
111 ("W. New Brunswick 13,40{m.
Ww W, Asmars (Red Sew)

BYW  spk. Gibraltar 600m,
XAA C.W. Arlington 5, 850m,

The Transatlantic Tests

Hothe date fixed for sending in Heception
ALum by competitors in the Transatlsntic

Tuekts dlues not expire until Decomber 24th,
g Jarge number of these have not vet been recsived
it the time of writing. [t i3 therefore impossible
to publish an analyss of the logs in this issue,
nor can we yetl state who is the most succesaiul
among the entrants, although, as already announced,
a8 number have been soeeessiul in picking up
the Test Signals with varying degrees of accuracy.
Mr. Paul F. Godley has been good enough Lo give
us the full story of his visit over here, for publica.
tiom in The Wireleas World, and readers may look
forwanl ta the fimt instalment of u very fascinating
degeription of his experiences in our next 1HEUe,
Photographs of Mr. Godlev's station as st up wt
Ardrossan  (Seotland ) will be published, together
with a diagram of his apparatus. If space permits
Mr. Godley's complete !:::lg will be published as it
is ponsidersd that thie ehould be of general interest,
simee il covers thoe whole period of the Tests.

A preliminary investigation of the logs of Mr.
Ciodley and those of the suceessiul British amateurs
who hove olready sent in their logs, indicatea
that the American stations were heard only on
two or three particular nights, and it seems highly
probable that this result may be intimately con-
nectedd with the eyelonie disturhances which occurred
in the Atlantie about this date, and to which
referenee has been made in the daily 1111-«.-!

The Meteorological Office has kindly promised
to supply  information  regarding  the  weather
conditions during the period of the Tests, and it
i mmnbieipeetedd that son o very valunble information
muy  aeerie feom o eomparisen of the recoplion
of  thiee transatbontie sipEnsls with the record  of
the prevailling weather conditions.

H. =51
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Duplex Wireless Telephony with Holland

A DEMONSTRATION ON SHORT WAVELENGTH

T is becoming evident that the function of The view, sometimes expressed, that the wireless
the wireless telephone is to supplement the telephone will ultimately replace the nrdman_,. Tl
ordinary system by the provision of a connection  phone is on a par with the suggestion that the
between metallic circuits in coses where there are  airship will ultimately replace the railway and is
insuperable difficulties in the way of the ordinary  unworthy of serious consideration, but although

Transmitling Station at Southwold showiny mast,

trunk or submarine cable connection, or where  the uncontrolled use of the wireless tﬂt'ﬂphﬂl'lﬂ h:,'
considerations of economy favour the introduction  individual members of the community is probably
of a wireless link. impracticable, in all but the most sparsely
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DUPLEX WIRELESS TELEPHONY WITH HOLLAND

prpralated  countries, there are occcaszions whers
it will be commercially profitable, as it is now
technically possible, to arrange that the conversa-
tion of the ordinary telephone subscriber shall
be conveyed by wireless over =0 much of the route

as may be dictated by the circumstances of the
e,

operated directly amd not through the medi
of a * land line.™ iR

On the oceasion of this demonstration * duplex ™
working was provided as in the case of the ordinary
telephone, and speech was conveved to and from
the wireless stations at Southwold and Zandvoort by
s of wire eirenits made available for the pnrpm‘a

T

Map showing route of the London- Amsterdam eircuit.

A practical example was ided in a demon-
steation given by the Marconi Compan
afternoun, December 18th, when speech between
Loawlon ancd  Amstendam was made possible by
mesans of n wireless link connectimg trunk  lines
in the two eountries.

The practicability of telephonic communication
by wireless has been u-rn|lal:|.r demonstrated on pre.
vious oceasions and wireless telephony is in daily
use in this anid other countries at the present time
for communication with aircraft, lightships, etc.,
bt simplex *' working only has been commercially
availahle hitherto, and the transmitters have heen

v on Sunday -

by courtesy of the Postmasters-General of the United
Kingdom and of Holland.

The wireless transmissicn was muele aR an un-
usually short wavelength amd, on this account,
was  relatively  immune  from atmosphere  dis-
turbance.  The tuning was particularly sharp,
there being only three metres difference between
the cutgoing and incoming waves used in duplexing,
wir that there 18 nmpla roaan i the ether for a mali-
plication of such cirewits without the possibility
of mutual interference. =~ | =

At Southwold and at Zamlvoort wirelesa trans.
mitting stations are equipped with valve trans.

Traramties
-—
M w0 ume WIRLLESS. LAND LINE .
o Bridge. & g Bruge =
Recewer n
LONDON., SOUTHWOLD. Z ANDVOORT. AMSTERDAM.
Ihagramm e sheleh of the Londs- dmsterdam circuit,
27
Original from
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JANUARY 7, 1922 THE
mitters which are supplied with power by small
petrol  electrie generating sets.  The reseiving
stations in both cases are situated adjacent o the
trun=smitting stations and experience has shown
that a separntion of the order of 100 vards is all
that is pequired for effective duplex working.

Bpeech from London reaches Bouthwold over a
metallic  cirewit, partially underground, and is
received there in a much attenuated form. It is
passed first throngh a special * bridge © circuit,
anil then amplified by valves to ite original London
strength, after which it modulates the carrier
wave emitted from  the transmitting  station.
At the Duteh receiving station, 113 miles away,
the spesech varations mn the carrier wave are recenved
and amplified and after rectification the spesch
currents are sgain on s loeal  metallic  ciecuit,
at  Lowsdon strength, The local circuit at the
Al wescrt ri_-u-ﬁring atation &8 cononectsEl to the
Ameterdam trunk lime through a * brdge'
mimilar o that at Southwold, thus completing
the London Amsterdam cireuit.

The virewit from Amsterdam to London is un-
affected by the cirewit from London to Amsterdam,
g that conversation can be carried out in the
ordinary way, one speaker breaking in and inter-
rapting the other as i ordinary conversation. In
other words the cirenits aee duplexed throughout,
Thi= i= made possible firstly by working to Holland
on n shghtly different wavelength to that used
for the refurn communication and by separating
the transmitting amnd receiving stations at il her
eml, and secondly by the apecial = bridge " connecs
tior to the trunk lines previously referred to.

A difference in wavelength amd the separaiion

Recedving Hut at Sowthwald.

of the transmitting and receiving stations, together
with certain other precaations, ensures that there
ghall be no nterference betwesn  the  incoming
nndd outgoing speech while on the wireless portion
of the cicewit, ancd i = the function of the trunk
|j,[||?:- [RTITIL &L i.I||.|: hrjil.p;ﬂh LI '|.:|n;-'|.'|_~'|'|| thq'- HtmﬂE
ﬁ!Z.';!u-l'll it the wireless rl'-l'riuin;.: statwns from
affecting the transmil ters which must be influeneed
only by the relatively weak speech from the trunk
lines.
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Base of inswlatcd Transmlting Mast af Sowudhwold,

The development of these circuits has depended
upon  the facilities obtainable for experimental
work, and the entirely favourable conclusion of
these experiments is in very great part due to the
whole-hearted  co-operation of the British  and
Dteh Post Office authorit ies,

THE WIRELESS SOCIETY
OF LONDON.

A PresineExTal Abbress will be  deliverso
by Admiral of the Flest 8Bir Henry B Jdack=on,
G.CR. K.OCV.0., F.R.E, DL8e.. on Wednesdny,
danwary 25th. at 8 pun., at the Institotion  of
Fo bt raeeal Forngiiwsers, Vietaria Smbankment,
Tickeia will les jwisl for the use of members and
their friend= by the Hom., Seeretary.

The Society will hold itsa Axmwnvan INxxeEr At
GAS pom. on the same date, and detailed arrange-
ments will b= announeed later.  Will all members
and their friends who are desirous of attending
the Dinner kindly make application to the Secretary
hefore January 13th for tickets, price 10s.6d. each.
Ladies are cordially invited,

Tine AXNUAL CoONFEREXCE of AMliated Socieines
will take place at 2.30 p.m., on Wednesday, January
25th, at the Institution of Electrical Engineers.
Invitation tickets will be issued.

G2¥
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Wireless Club Reports

NOTE,
il ol cprad Mowciolivs,

Undder thas headioy the Belitor will be pleased to give publication to re ports of the wmeetings of Wireleas
Swueh re ports should be mibmilted withou! covering letter in the exact form in which they

wre bo appear aiid as concise on possible, the Editor reserving the right to edit and eurtail the re ports if necessary.
The Editor will be pleased to consider for publication papers of unusual or special Interest

read before Socletles.

The West London Wireless and Experimental
Assoclation.*

Hon. Becretary, Mr. Horaee W. Cotron, 19, Bushey
Huail, Harlington, Middlezes,

The Amsociation held s first Annusl General
Mecting in it club-rooms= at Helmmont Rond School,
Chiswick, on Thoersday evening, December 1sg, A
viery loarge nomiber  of members, together with
their frionds, wers present, sncd the whole of the
evening was given over (o boasiness,  The President
(Mr. George Oxford), in les opening remarks,
ontlined the history of the Aswociation from its
commancement, when it was known as the ** Chis.
wicle, Acton and Iistriet Amatenr Wireless Aasocia-
tion,” and the meetings used to be held in & room
at his house. The roll of membemship then was
aleout twelve ; pow, e wis more than plrMHl i
seir that we had reached the total of foaty,
nud with every possible chanee of adding to our
num bers.

The Secretary then gave a brief report of the
work accomplished during the past session, and
refrrred to increasing pumber of members also
tha inauguration of a Junior ®cction, and the conres
of Elomegitery Instructionel Lectores which has
Ivsen given amed is to e contimeed by Mro € W
Hirst ; also the Advanced Lectures and Demonstro-
tions given by Mr, F. E. Studt,  The Tressurer
{Mr., W. Labram) then dealt with the BRalance
sheet (wudited by Mesasrs. B, Cole and W, T, Fair)
amd 1tems contained thersn, amd it s very safis-
Tactory to see that the pssociation, after its leavy
imitind expenditure, is in o sound Anancial position,

Tha election of officers for the ensuing session
reitllesd in the following appointiwits :—>Presidend,
Mr. George Oxford (re-elevied) ;  Viee.Mrewident,
AMr. F. E, Suwlt ; Hon, Seerctory, Mr. Horace W,
Cotton  (re-elected) ;. Trewsneer, Mr. A, Labram
(re-elocted) ; Librarigen, Me. W. T. Fair; f'om-
avitter, Messmpa, (0 W, Himt. H. Winnett. T. l.
Mullings amd K. Cole,

The Vieo-Prosulent (Mr. Fo E. Soudt ) was unoni-
riisly elected 1o represent thie Associstion at the
mtsshinngr of The Wireless Bociery of London, It was
then arranged to hold o * Sale amd Exchangs ™
r|:i:.-_]'|.'L i TIEILIMIH_\:. thie Hthy nse., when the whols
of the ovening would be giﬂ-n W Lo tHaia pruir s
inn the Bopo that it will bee beneficial (o &8 largo
pitinnbwer of the miemlseers, aiid (o snable themn to
meituelly exchange appamtus for which they find
very little or no further s,

Imring the latter part of the last session two
commpetitions hal taken place, and the following
members were the successful recipients of the
priecA offored - Mr. H. Cole, for paper entitled
Epurk Trapsmitters"" amdl Messrs. H.  Palmer
uwnil L. Ritson for npparatus made by themselves.

It was the desire of (he mecting thet during the
wesatony TREL-22, further prices shoul] be offored,
sl it weus decided that any members who for the

An Asterisk denotes affillatlon with the Wireless Soclety of London.

fimt time presents a paper, gives a lecture or
demonstration, or exhibits & piece of useful apps-
ratus made by himself, shall be awarded a prize,
the committes being vested with the power to
fix the value of the prizes. Further, that a special
prize of Two Guineas be awarded to the member
whao, in the opmion of the committee and members,
submits the most gaive asset to the srience
of wireless telegraphy, either soientifically  or
thearetically, or by apparstus demonstrated during
the ensuing twelve months.

Again, it s hoped to start s good reference
library for use of the members, and, with this
idea in view, several books have besn promised
by membera; by this means membem may have
acress to standard works on wireleas telegraphy
and telephony.

Mr. F. E. g;mll kindly brought aiong a quantity
of apparatus to give a calibrating demonstration ;
but as business did not finish until 10 p.m., thers
wias no time available after the meeting, so Mr.
Studt promised to carry out the demonstration at
one of the weekly meetings.

The Beeretary was able, owing to the kindness of
the Editer of The Wrreleas World, to  give all
those present pariiculars of the new arfangeimonts
and times of sending the French time signala from
Parin, Lyons and Bordeaux.

A very hearty vote of thanks to the Presualent,
Vice-Pregident, also other Officers and Commities,
wus given, with a volume of applause, for their
untiring labours during the i twelve months.

Any gentleman who feels that the mysteries of
“ wireless ' have an attraction for him will be
heartily wecomed at any of the weexly meotinge
of the Awmociation—held every Thursday evening
from 5 to 10 p.m.

All enguiries will be gladly answered by the
Hon. Secretary,

The Leeds and District Amateur Wireless
Soclety.*

Hon. Secretary, Mr. D). E. Pettigrow, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

A General Meeting of the Society waa held at
the headquartera (Leads University) on Decem-
ber Oth, at 7 p.m. Mr. P. 0'Donohoe gave instroe.
tion in Morse code with & buzzer set to the junior
membera until § p.m., the senior members having
a gquiet talk amongst themselves. A Committes
Meeting was held in the mesntime and eertain
business attended to.

At B pom. Mr. A. M. Bage (Vice-President) took
the chaur. Mr. W. R. Plowes, u member of the
Bociely, offered to read a paper to the junior
section, entitled ™ Samuel Morse,”" at thisa meeting ;
but owing to unforessen circumstances Mr, Plowes
had been obli to pone hig lecture,  The
Chuairman explained t porition, and suggeated
that the time might be ably spent by the junior
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members putting guestions to the seniors. A senior
member startled the mesting by mentioning his
reception at Hen Rhydding of some very, very
mysterious ** signals ” on very short wavelengths—
the conversa (please note) to Senatore Marconi's
observations—and after another member seconded
this phenomena by rer&p{mn in Leads, both sections
waxod enthusinstic, and at @ p.m. the Hon. Becretary
had considerable difficulty in obtaining order, and
persuiding the Chairman to set a good example to
those present,

The Chairman then called wpon Mre G, P
Rendall, B.5c. (Viee-President), to open a ddis-
cuasion on the “ Fine Adjustment of Reaction,"
This debate was arranged primarily for the senior
members, but the junior members also undoubiedly
benefited by the proceedings. Mr. Kendall men-
tioned that the cylindrical inductance coil is being
rapirdly displaced by the ball t of coil, whers
repction coupling is uuad He nirpeﬂtphinﬂ:l HOINe
circuits he had been using recently for the reception
of POGO, and, in particular, to the reaction ailjust .
ments of these cirewits, (These were descrnibed in
The Wireless World for November 28th, 1821).

The Hon, Secretary described briefly, with the
aid of & blackboard diagram, how he obtained best
C.W. signals on the longer wavelengths, with o very
uimdp!a and sueceasful arrangement of multilayer

cylindrical coila. The subject of capacity
reaction was disouased, and Mr. Kendall pointed
out why some amateurs could not get such reaction
with one valve. He explained how it ia done, by
two disgrams. The Chairman spoke on the gques.
tion of * overlap.” and raised some very interesting
questions. The Hon. Secretazy advocated the use
of & separnte heterodyne to obtain best reaction
adjustment for C.W.s of long wavelength. and has
ginee come to the conclusion that this 1s infinetely
better for short wave telephony also, Muny
amateurs who took their seats late, when & concert
18 in progresa, have given rise to many & grumble
with their ** searching.” using an autodyne. Using
a heterodyne, this must be, of course, shut Jdown
whan the speech, ete., is heard, and then finer
wdjustment of reaction may be obtained by a unit
embodied in the receiver, adjusting to a point
where the receiver is just going to oscillate, and
you will get best spesch, but do not let it oscillate *

The meoting terminatod towards 10 pom. Three
new members wers elected 3 sttendance, very fair.

Birmingham Experimental Wireless
Club.*

Hon. Secretary, Mr. Frank 8. Adams, 110, Ivor
Road, Sparkhill, Birmingham.

A mecting was held at the Club Headguarters
on November 11th, the President being in the
chair,

A resolution was unanimously passed, thanking
the Lord Mayor of Birmingham for his kindness
in consenting to open the Clulys Exhibition in
Jan . 1822,

On the motion of Mr. Camphell, it was decided
that ladies should be mnwvited to b presemt at all
Club meatings. Mr. A. E. Campbell, AMLEE,
then delivered A paper om " The Thermionic
Valve,”

Mr. Campholl expluined in detnil the necessity

THE WIRELESS WORLD

for a high vaewmn nn-{ 0 properly  constioetiad
filament in n valve.  He utrnng]I\ deprecated 1he
practice of condemminge o ]:mrtu.ulur valve witlume
firat determining i1= clurncteristios, The metlunl=
of obtaining veriie curves were  deseribsad  aned
xamples shown,

A wote of thanks= oloecoe] e of the most ipfoe-
mative meetings the Club has held.

Glasgow and District Radlo Club.*

Hon. Becretary, Mr, R, Carlisle, 40, Walton
Btreat, Shawlands, (ilasgow,

At g mecting, held on Oetober 1 2th, the Prosalint
gave Part 1. of his levrure on * The Theory ot the
Thermionic Valve.”  Mr. Snodgrmss commeneed
with the emission of electrons from heated bodies,
and, with the aid of dhingrams on the blackbaoarl,
explained the theory of the working of & valve up
to the point wheme 0 leymins to oscillate.  The
lecturer’s remarks woere very  intereating 1o wll
valve usars, and wene clively followed throughout
by the thirty.=ix members present. A noniber of
queations were nsked, el answered, after whoeh a
hearty vote of thank= to Mr. Snodgrass coneluded
the proceedings.

At the mm-ting o Dherolwer 25th Mre Spodorgss
favoured the meinbers with Part 11, of hig haoture
on Thermionie Valves, The attendanes was not so
large. but the interest shown was equal, it not
groater, than at the lnst meeting.  The lecturer
had a wonderful grip of lis subject and must e
devoted a lange anwmnt of time in the proparmtion.
The sver-recurmng civenit diagrams on the Black.
board onabled the wmlvnee to clearly follow M
Snodgriss’s remarks. winl he was heartily congra-
tulated at the close on bis lucid exposition of what,
to the average amateur, 1= d somewhat diffieuls
theory.

The meeting on Novemnber 8th was an * open ™
night, and after the concliusion of routine business
the Secretary read s letter from the Wircless
Socioty of London in reference to arrangements
which are being made bet ween the Marconi Co  pany
and the GP.O. Authorities regarding proposed
special weskly transuisions for the bencfit  of
amateurs, We hope 1hat the weakly tranamissions
will not be “ weakly.” but * strongly." so thar the
amateur wireless wwn im0 Scotland will have the
].Ill-EH-BLII'H of reeeiving these without the use of

umpteen ”' valves. A point, we fear, often over-
lonked by our Engli<h comrades is that Glasgow i«
40 miles saway from Loundon, and Aberdeen alwour
130 miles beyvond Gla=gow. As matters stand ot
poesent  the Scottish wirclens fans don’t get
“look in " st low-power telephony in comprison
to those fortunate friends south of the Twesd.

Mr. William R. Ulwrk tolked to us on the Elee.
tronic Theory of Elevroeity on Novemnber 23rd. He
cave the relalionslop of electrons to atoms sl
molecules, explained the difference from an elec-
tronie view between conduerors and insulators, how
electrona cnpssl a ciurent to fow in & wire, or
through & wacuum, e, in fact, his semearks
explained the most reent theory down-to-date,
The inevitable qguestions were dealt with in o«
mitisfnctory manner tie the qpuestioners, after which
the mecting terminat=f with a vote’ of thanks to
the locturer.

630

UNIVERSITY OF MICHIGAN




WIRELESS CLUB REPORTS

Mot rocelving dpppainatus isoaf present  being
rejuivemited by asnbeconmnittes, reently appointed,
eenpisi-t g of Mesrs, 1war, Mi-Levisan. Gibs=on and
Crirli=be, mned wall bee in wee sbwortlv. In this eon-
rcestion the Clab i= haghly nulsbted to the following
vt for gift= of seeessories 0 Meses, W Youill,
W K. Dewar, In 0, Wright, D. B. McQuistan,
A, Pick, J. T. Melhube ol F. Snodgrass.  The
peavctical intere<t shown by these gentlemen ia
revecli wppreciatsd aml angors well for the future
of the Club,

Buzzer practiees is now available each mesting
prighl hetween 7050 pr-re. an] 75 e, for members
the=ivingg to wvail themselves of e facilitios,

Ther: wrm srill a few vacant dates on onr syllnbus,
anel the Hone Secretary will T plessed to hear
fronin mny member or friead willing (o ossist in
thi= dlvpeetion,

Larending  members can obinin all  reguired
praveticulars from the Hone Secretare, Mre. R, Carliale,
A Walton Strst, Shawlands. Clasgow, or eall
1hlr‘il1: daytione on Mr, Wo I, Dwvewar ot 200, Bath
Steeen, §ilasprom

Woolwich Radio Society.®

Hini, Seeretary, Mre. H. J. South, 42, Greenvale
Huwel, Eltham, = E.0

The monthly meeting of the alove Society was
bl st the Wondwich Polyvtechnic on Friday,
P hecwanber Mith, 1921 o B o The mesting was
of an unusal aeed guite anformal chameter.

Captain . T, Hughe=. K.F.. of the S.E.E.
bt with b somee very  interesting  andd
practical instrimnents, includimg o capacity bridge,
weindurtanes bridge ol o resistance bridge.
The working of these stroments was  lueidly
exprliined to the membeers, nod then an enjoya
srarl ||I|::i1|.}' wseful hour  wos =pucpt testing and
Pl!lthl.llillj.'. Lt TR {'|L||-.|||:':'I!|'|-:-= wiil  inductances
whineh had been Ilrll‘ll..ﬂh" Tip ||;r warions e bers,
Variond condensers were i, imehwding fixed,
Pelowkang, teat tulwe slidiveg comelepsers gnd varinble
vcomibmsors, For the two varialde condensema the
Cawprtnm worked  out  ealilsation  charts for the
wholis runge. The cotls dneluded cxvlindrieal, slab,
bssrieevenmby,  buasket  anal weve-wounnnd  eoils, and
Elossnr amglue e 10 wnerolisnries was worleesd out.
The eweming proved to e d very useful one to
pnseennnborst, arnld 10 1= hiopeed that st sonoe futuee time
Captaon Hughe= will kinedly oiblige again, when
pietnalwers wall lpave am UL EERETTTTI RS ol teitimg their
1'll1ll]'||.l'|-l'll sl

Bradford Wireless Society.”

Hon,  Seceeiary. Mro N, Whiteleyv, 8, Warrels
Teervoe vy Bramiley, wear Leads,

A veetingg was belid o thee Clole-rosm at 745
e vm Phsseenbaer Btk Mre, W, O Huomehaw being
e Theee elawir.

The migaiite= o0 thie previoni= peetmig having bsen
revitl caned confirnedd,  the Chimmmen then ealled
e Ar. W il AL Thaneels 1 wivee lus lectars
enfiilenl  * Thae Cosmsbevicton of  ® Hingle-valve
Hewiver,'™ Tl brtieer ey nhlj.' ileailt with his
sutbagesct, genied albvst reitasil D= pennnrles by pmians of
Pl bmt i dramssmnages sl Trvspiesial refirenee= to o
o pdeter arstement of i oo s, which woas
o view This ipstrunean was much adminsd by

those present, and Mr. Daniels is to be complimented
upon u fine piece work. of At the conclusion of his
remarks the lecturer connected the set to the
Soeioty’s nerial, and pood esignals wers obtained.

A hearty vote of thanks was careied unani-
sy,

Two new members wore elected, and the pro-
ceedings then closed.

Wireless and Experimental Assoclation.*

Hon, Secretary, Mr. George Sutton, 18, Melford
Hoad, 5.E.22.

As was naturally to be expecied. the ehief topic
of intercat for the Association at their meeting
at the Central Hall, Peckham, on Wedneaday,
Decomber 14th, was the m‘[mﬂml succeas of their
fellow-member, Mr. A. E. Greenslade, in the
receipt of the American amateur wireless messagea.
He re-purtel:l that for upwards of two hours on
the vious Sunday morning he had ** taken
down " the messages, only very occasionally being
jammed, and the result s a triumph for Brtish
plick, plant and persistency.,

We do not yet know whether our American
friend, Mr. Godley, who eame over for the purpose,
got anything, We hope he has, but we most
gincerely hope that our man got in frst.

Mr. Ureenslade will honour us early in the New
Year with a deseriptive account of how he did it.
We promise him that we will not * jam ™ his
apeerl.

Halifax Wireless Cub.*

Hon. Secretary, Mr. Lewis J. Wood, Clare Hall,
Halifax.

Our syllabus for the present session hos so far
worked without a  hiteh, every lecture taking
plaee ws arronged,  Apart from our own membaers
we nre deeply indebted to Mr. A, F. Carter of Lends,
who gave us s splendid svening with & Mark I11
tuner converted to o Tovalve amplifier. Mre. W,
Furbws Boyd. of Sheffield, who dealt very lucidly
with ** Wireless as applicd to Aerial Navigation.™

n Wednesday, November 3inh. our friends,
Mr. H. T. Burbury and Liewt. H. E. H. Burbury
{2AW), of Crigglestone, gave us a lecture on
2 AW Station, with particular referoncee to the
Receiver.” This lecture was delivered by radio
talephony  from Crigglestone to Halifax,  Our
ramnibers, who have receiving scts, some thirty or
more, listened-in at home aod the rest erowded ot
of Club-room, The lecture wosd o great suoeess,
and reflected greal eredit on Mesairas, Burbury, in
Hpite of the persistent efforts of our local tramears
b spoil the show., We do not know how many
poapatours did listen-in, but we do know that when
war triced to inform Mesars. Burbury how the lecture
was progressing by our 2 G low.power radio-
phone, we were completely wiped out by the
radiating valves of the intercsted amateurs.  The
lecturer’s remarks at the close of his lecture with
regard to this nuisance were terse and to the point
nnd heartily endorsed by all present, We peesived
the lecture perfectly with crystal rectification and
without reaction of any deseription, At the eloss
of the leeture we were troated to a gramophone
conrert by 2 KDV (Mre, P, Denison ), and our thanks
wnel applavse were conveyed to lim by radio.
phone.
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On December 7th Mr. I Denison gave us a
very interesting lecture on *° Receiving Cirouits,” a
lecture more constructive than theoretical, and
gent many of our members home with fresh ideas
and much scrapping and rebuilding has been the
result of this lecture,

On December 14th we had a returm visit from
our old frend, Mr, J. R, Halliwell, of the City
Behool of Wireleas, Manchester, By special reqgueat
Mr. Halliwell lectursd on the ** Mushroom " Valve.
Mr. Halliwell very lueidly explained the theoretical
functions of this intereating piece of apparatus, and
At the closs of his lecture showed how it was
posgible, hy carsful control of the lines of force
ingide the valve by the application of lines of force
outaide the valve, to bring in stations which could
not be heard with careful tum plone. Our
members were greatly interested, and Mr. Halliwell
was inundated with gquestions, with which he dealt
in his usual lucid manner. Another Beld for expern-
mentation was openad us to our members, and
Oné CcRn see A run on thess interesting valves in
this district, if any are now procurable,

Many secretarics will mmember reeeiving o letter
from our Club, asking for their co-operation with
respect Lo a certain Petition, We are glad to say
that the Wireleas Society of London have con-
giderad this Petition of sufficient intersst to take
the matter up themselves, and by the time this
report 18 in print the Petition will be in the hands
of all the societies. The immense amount of corres-
pondence which hns been involved by our pro
15 amply repaid by this official action, and we hope
the various societies will respond as they did hy
the support offersd to s,

Newcastle and District Amateur Wireless
Association.*

Hon. Secretary, Mr. Colin Bain, 51,
Streat, Newcaatle -on-Tyne.

A very succesaful public exhibition and demaon-
atration of amareur wireless instruments was given
hy the Soriety on December 2Znd and 3rd last.
Over 500 people attended and much interest in
the exhibits was shown, Signals were contimuously
received on as many as three sepamte receivers on
ilifferent waves, using the one aerial available, All
the usual stations were recvived and amplified so
as 1o be audible practically all over the building.
Members are very pleassd with themeelves, and
the Club funds have received a welcome © boost up.'”
Club meetings will be suspended over the Christmaa
and New Year holidays. The next mesting to take
place on January 9th.

Plymouth Wireless and Scientific
[ ]

FrHINEET

At the meeting held on Wedneaday, November
d0th, at Plymouth Technical College, a demonatra-
tion was given by Mr. Nicholson of the Muarconi
14 kW trensmitting set installed in the Collego.

demonstration and the sccompanying lecturo
proved very intercsting and instructive, particalacly
ta the purely amateur members of the Soeiety,
Opportupity was faken at the sone time by the
lecturer to illustrate some very interesting poinis
in relation o some of the curons vagaries of highe-
frequency curents,  Fault-finding was alao dealt
with, the lecturer showing how quickly and casily
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the position of faults con be determined if o
rystematic test is tuade.  Transmission s parti-
cularly attractive to amstours i this district,
sinee we are, it seems, i forbidden arss, and there
are no amateur transmitting statons within a
radies of fifty or sixoe miles,

Particulars of membership aned copies of the
rules will be gladly furnished to inteding members
by the Hon. Secretary, Mr. G0 H. Lock. 9. Ryvder
Road, Stoke, Ihevomnport,

North Middlesex Wireless Club.*

Hon. Secretary, Mr. E. M. S8avage, * Nithwdale,™
Everaley Park Road, Winchmore Hill, N.21.

The eightieth mecting of the (Tub was held nr
the headquarters on  Decembswer 14th, with the
Preaident, Mr. A 5. Arthur, in the chair.  The
meeting was of an informal charmeter, wd thee
Chairman had devisedl » competition which proved
to be very interesting. The Club's set having been
WIIIIWIE&F up to the aeriol, severnl membems 1ook
it in turns to obtain the best sipnals, starting with
all control switches at zero wnl having a time
sllowance of four minutes, It was interesting 1o
note the different results obtained " members in
the fime allotted, =ome preferring o search fisr
long waves, whils oflivrs went for lowd aignals.

inally, Mr. Holtom, the Installition Offioer, was
anked to withdmw, amd the enimections ** falked ™
anl ot her s of the sei disarranged in the manmner
of Army and other coxaminations ! and, on his
being recalled, le surresded in cleanng all faula
and getting lowl, clear sitmals in 11 minutes, The
applanse which creeted this result brought to o«
close 8 very nueresting cvening.

Sussex Wireless Research Society.*

Hon. SBecretary. Mr. Fidwarnl Hughes, Boie,
AMLEE., The Technieal Collegs, Brighton.

The membsera of the above =ociety et on
Decomber 16th st Cottesmore  School, when a
lecture was given by the President. Captain ¥, A
Hoghton, F.S L., on " Transminter Creante,” The
leetarrer dealt fully with the theory and constrseiion
of nerinls for transmitting purposes. and then Ll
on to the guestion of transmission ystema of the
vapairk. type. The founetions of 1l various com-
ponent  parts. espeecially of the rolary ﬁp ili=-
charger, were fully diseussed,  Captain Hoghiton
o }nrﬂﬂ‘r{{rrl Bid rxp].-rin thie |1|.u-r1l.lil:ll1. of the
Alexandermon ol of  the Cialdlschmidt hiFh*
frequeney alternator, pointing out the great difk.
eultios that bad 1o e overconw both from the
electrical and mechnnical stamdpoinits.

The lateat meernit to the membership of this
Society 18 the piopeer in electrical developments —
Mr. Magnus YVolk, who coustrocted the first electre
railway in this country o milway that i well-
known to all who have visitesl Broghton,

The 19Hth and 2kh of Janvary are anticipated
to b red-letter days in the history  of radio-
T--Ir:';_.!rllllh;\' .ﬂnli H*Ir-r:l:lnn;r iu Hriqhtnn nnr.l Hﬂ-!-'l‘-
A preat public demon=tration i= (o e @pven ot tlie
Howve Town Hall, wnder the auspices of the Susses
Wirelosa Research aned 1he Brighton Radio Hocie-
tiew.t The fimt «day will lwe reserved for the nuwmbers
of the soeieties snd others who ae  specally
intereated i thid subject. Ou the sseond aday

1t See page G3n m-1h|:|- 1
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Wroth the afternoon and evening =essiona will be
apen to the puldic, Appropriate lertures will be
ﬂvan at the various sessions by Captain E. A,

oghton, F.PRL., ADM I.LR.E, Every effort is
heing made to ens<ues the poeceds of the demon.
St o,

Folkestone and District Wireless
Society.*

Hon. Recrerary, Mr. H. Alec. =, Gothard,
AMLRE. 8 Longiord Terrace, Folkestone,

NotiwcE To MeupBeErs,—0On  amd after Wed.
ne=lay, Januwary 4th, 1922, hy courtesy of Mr.
Jorome, the Socciety will meet at M), Bouverie
Rond West, on the first Wednesday in the month,
&t T AG pom.

Dartford and District Wireless Soclety.*

Hon. Secretary and Treasurer, Mr. E. C. Deavin,

84, Hawley Road, Wilmington, Dartfond.

members of the above Society held their
nsual fortnightly mesting &t Dartford CGrammaoer
Hehool on Friday, December 1fth, 1021, with
Mr. J. K. Smith, AMLEE., in the chair. The
minutes of the previous meeting having bwen read
anid confirmed, the Viee.President calledd onm M.
B, P. Berant (a wnember of the Bociety) to give
his lecture on ** Coal and Its Products.” With a
view Lo arousing loenl interest n the work of the
‘Sowiety, efforts ww being made to aranoe lectunres
on scienbific sabjects not direct]ly connected with
wireless, this leeture boing the first. There was o
gouud atfendonce of pombers and representatives
of the School at this meeting which proved to be
of an extremely interesting and instructive natuee,
the  lovturer eing  thanked by the  President
(Mr, L. of, Miskin, M.B,, F.R.("&.} for his work in
PrEPEring wAme.

The Gloucester Wireless and Scientilic
Society.*

At a meeting of the above Society, held on
Detober 24th, Mr. Hine showed o slids lantern
of his own construction, and also a cinematograph
attachment his bl madde for if. The light source
was i iy, | owatt bulb, and gave cxeellont results,
It was soggested that, as the Clob members had
sormes expeert  Inntern slide mokers amongst  ite
mwembers, slides: should be masde of all member's
wietd, ard slides of diagrams of them also, to he
usl for reference at any future leevore, A ecovdial
vote ol thanks was passasl] to the leciurer,

At & meeting helil on November 1ith, Mr. Gowing
gave a very interesting talk on hydraulic machinery
anil some of it« applicationa. He proved to know
hia =ubject very well, and nn interesting  howr
was passed by all there. We are promised o lecture
an cragbe ol el other sngines by the same
gentleman shortly.

A genersl  dhiscussion of  wiebess guestions
Jolloweel, wned =opnee interesting results arfived at
ofn memiber’s private installations were mentioned,

Any particalars of membership of this Club
will e stpprpaliesd o wpplication to the Hon, Seeretary,
Mr, JF 0 Pittoan, 1, Jersey Hoad, Ciloueester,

Mewark-on-Trent and DHMstct Wireless
Soctety.
Hon. Seeretary, Me, Gen. T. Smedall, 15, Beerh
Avenue, Hawtonwville, XNewark.omn-Trent, Naotis,

Consitlerable sueress attended the fiest Fxhilvition
end Demonstration in connection with the aboyve
Bociety, which was held at the Magnns Selool,
Newark-on-Trent, on Baturday, Decembaer T,
and the Committes are to be congratulated on
the venture, as the Society has only been formed
some two months,

During the afternoon and evening some W
people wvisited the Exhibition. The whole of the

eeds were devoted to Bi. Dunstan’s Hostel.
n & side room woa fitted up the three-valve et
owneid hy the Hon, Sseretary, on which signals
woere continually being received during the after:
noon, and were made audible throughout the roem
by the aid of & Brown's Louwd Speaker, mo=t kindly
lent by Messrs, 8. G, Brown, Acton, aumd which
waa the means of making the demonsiration so
suecessiul. During the evening some fine relephony
carme in from an unknown sonree, and was much
enjoyed hy those present.

The Exhibition of instruments constrocted by
the members displaved no mean nbility upon the
part of many members, and much time snd patienes
must have been bestowed wpon the appsvetus
shown, many having s professional-like nppeaninee,
A fine collection of spparatus was also on view hy
The Wireless Fguipment Co., Wieklord, Feses,

Two new members were enrolled,

The Wireless Soclety of East Daorsetshire.

A General Mesting with an inteoductory lectame
waa held in the Wimbome Council Sehool= oo
Wednesday, December Tih, at 7 pone, which was
attended by over 30 enthusiasis.

After a ghort lecture on the fundamental prineiples
of radio telegraphy, given by the Hon. Secretary,
it waa decided l; the Cofamittes that, in future,
the Society would be known as the Wirchss Society
of Kast Dorsetshire, the previous areea being too
large to organise many meetings,

Demonstrations were given i the cliss oo
with an indoor seral, and very gowd sigonls wers
heard from the Channel stations, ships and Warsaw,
with & Z-valve audio frequeney wplifier and Foued.
speiker,

Ten additional members were enrolled ot the
close of the meeting, and Mr. Wm. Kerridge electid
Treasurer.

Becretary, Mr. E. T. Chapoan, AL Basholk,,
Abbotaford, Serpentine Hond, "oole.

Bristol and District Wireless Association.

Hon. Becretary, Mr. E. C. Atkinson, 5, Pemibroks
Vale, Clifton, Bristol.

A dozen new members have rerently been electel
to the Associstion. Meetings bave been helil on
September 30th, October 28th, amd November 2510,

On Seplember dth, Mr, E. A, Stincleomb
lisewessed  © Potential  aml Current o Wirsless
Circuilae ard their Phage Helations=." uring an
interval in this lecturs Messrs, Marcuse il otlwers
give a short concert transmitted from Meo Muareuse's
atation at Westbury.

On October 28th, after various itemns of privits
businesa had been dealt with, Mre. B U Atkonsun
discvased " Inductance  in Wireless  Uireirs, ™
Daring an interval Mr. A, J, CUlark gove bozzer
weactice to the members after prefacing the <iennll-
g with some usefol hints to learmers,
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Ou November 25th the  Assocviation met  at
Tower House, Cothmm. to inspect & direction
finding inatallation. the inspection being preceded
by & lecture on the subject by Mr. M. ;. Bennertt,
who is conducting svetematic ohservations at this
station,

After a hearty voie of thanks,
wins visitind in two pacties,

the m=atallation

The Cambridge and istrict Wirelesss Sociery.

Hon, Secretary, "Camden House, 'ark Terrace,
Cambricdge.

A very avece=ful mecting of the alove Society
witz held in the lecture room of the Photographic
Bociety. Ram Yaml, on Wednesday evening,
November 28nd, ot 730, Mr., Farren was in the
chair. Having no preliminary business the Chair-
man ealled upon Mre, H. Cuipan to deliver his paper
on Wimeless Gadgers,” Mre. Culpan dealt with
this subject in o very able manner,

At the close of the lecture Mre. Banyarl proposed
s hearty vote of thanks to the leeturer, and this
wis signitied in the nsual wav, The mesting was
then declared open to discussion, and many wseful
little hints were deseribedd by many members for
overcomming  the difficultios in erecting tempaorary

appraarntus, The meeting was then declared in.
formal.
Wimbledon and Disrrict Wireless Society.

The First Amiwil ferwern] Meceting of 1he above

dociety was held owt the Wimildesian  Techmnical
Institute, on Satweday, evesmber Bk, 192],
Mr. W, A Horwood, Prineipal, in the chair.

The Chairmen called upon the Hon, Seerctary
(Mre. W, 4 Marchally to read the annunl report
for 1920, The repwert digclosesd thaet 53 full men bers
Dond? bz emrollesl, andd that the Society Ll been
estiblished] on s farrly fon foundation.

Tl Trensurer (Mr. 050 W, Leaeh) was next
called wpon to read the financial report. Both
pepart s were adoptod  vmmaimonsly,

The=  Eeelleawine  gentlemen were elected  oftirers
for the mesw scossion, 22

Meesectont, 'rosf. A, Ciriflaths, Bo=e 00 Forsl ffon,

Monlber, Mr. W, A Harwon! ;
Marshall {ve-choetedl ) 2 Trowsarce, M G W, Leach
(reselecte: s Ceianaiter, Mos=mee H. F. Miller,
Jo W Bmith, Lo Biges, W. R. Huarris.

The wew  Presidenst, Peof. AL Grilith 108,
aildrvssasd the mevting choosing as his subiject ' The
Historieal  Thevelopment  of oor Knowledse  of
Waver,” In the covrse of his addeess hie dealt with
the researches amd discoverios of numerowss Seien-
tigts comeencing withh Hoolke (1EES-17004) down to
Hertz, Fl'l."lll.g' o ool lomes o thie work  deone i1:r
‘.|1|:!|l111:_’- FI'IPHLbEL il beerd ]Jul:nlr, Ul vesr T.l::u._]gv,
Faradsw, ond Kelvio,

The address was profuseiy illostreted with lnndern
slirlez,

A vote of thank« proposed To Me.
hatelut wis duly secordled to Prof, AL
the termination of his address

A Wiredess Telepliony Demonstretion areanged
by Mr. 05, W, Hale, assisted by Moesses, Maller
el Mundey in eollobenation with Mre, B, Clapgs,
of Purdey, was very suevees=fully carried out, despite
H{|:I|E'E-|.-E' mn-rh'ru'.hm’- Thl- El: L TELRES | n||||r|: Was gﬂ |.1|!:.'

Seereleerip, AMe, W, G

A V. Ball
faritiith at

THE WIRELEss WORLD

apprecinted Ly the meeting, The Soeiet v tenbered
itk thanks= through the Hon Secretary for the trocble
taken by the above mentioned gentlemen.

A short concert concluded the proceedings.

The informal mectings of the Society ame bwsing
resumed on Thursday, Idecember 15th, 1921,
and will v conducted weekly on that cverning
until further notice,  Buzzer practice and  dis-
cussions relative to the constroetion of wireless
apparatus will form features of these meetines,

The next monthly meeting of the Bociety tokes
place on Batunlay, Januvary [14th, 1922, when
Mr. Hibberd will read & paper on = The Edurational
Value of Wirelesa,”

ﬂ'ld membser= are reminded that  subseniptiions

mnow  due.  Those intercsted are ipsided T

||-11. for further partionlars 1o Me, W, 05 Marshall,

-!.E, Warrenn Hoad, Merton, 5.W. 19, or Technical
Inztitnte, Witnbledon, 5.0 .11,

Bolton Wireless Sncicty.

Hon, Beersctary, Mre, H, Chadwick, %, Hairnwond
Breeer, Haolron.
The Annual Gemeral Mest ne of e Societs

wae held on December 16th at headguarters, e
Partinson in the chair

The Chairman outlined the progress of the Bociety
duimng the leat «ix months. stating that the Society
haid & good beginning, and pood prospeeta of Te-
corming & very siererstul Association. More intorest
and ro-operation. bowever, woas reguired on b
part of mans members, and he hoped they would
pull tocether mops 'n the futore The memdse-<hipe
of the Bocwts was given at ahout 30, bt there 1=
no reason why thes nornber should noe e inerenssd
consuleraliv. the Chammon pointing owt fhae
thi= can e done GF members wonld  introdoes
new enthusmst= (o the Socicty,

Thl.' 1=E|-'r"'r|'|||| r_-f :j:ﬂ']q_-d_erﬂ fl:‘tlr I|I-|' 1'I'l|:|'li|l.“ _'|.'-|."'E.'I'
regiilved as follow s, all being unanimously elected - —

FPresidewt, Mr, J. Beotf- TEHHI‘I AMAILEFE.
Vier.Freaidests, Dr. Reid, Mr. A, . Hutehinson,
AMLME., MLES, Mr. . Clapperton and
Me. J. Ashworth, AMLEE. ; ¢halrman, Mr. A,
Parkinson : Vi Chaieman, Mre. R. U Waleh:
Haw., Triasueere, Mre. J. Waller : Hon, Moeretary.
Mr. H. Chadwick 3 Comonitive Members, Mesars,
A, B Pilkington, . Stote, and 1) Ieywoord.
Avwditors, Messrs. Atkinson and A, Hevwood,

A propossl was made to run o Whist  Dieive.
which was carried, the date being lived for Janoars
25th, Detmil= will be given laver,

The proceedings then terminated at 8,45 pon

Tlar Seeretary will be pleascd to peceive ang
apyglications Jor pnembership, or Lo answer sy
guestions pelating 1o the Society.

Middlesbrough and Disrrict Wireless Society-

The insugural meeting of this Society was
Dielel ot thes eeting reom in Borough Road, East,
on Movember 2lat, with Mr. H Mayfield in
the chair. It was explained that some doub
existerd as 1o whether there were o sufficient number
of wirelvss Atostenrs in the disinel to carry on 8
wireless  society with  reasonable  advantage e
the members ; but it was spon proved that then
was much hidden enthusinsm i the pereons of «
number of wireless men here who have o fal
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Voenn working and experimenting alone, and hayve

wy far had no I}mrrimm opportunities for (e inter. -

chango of helptul opinion and advies. As President,

Mr. A. W. Marshall, M.ILE.E., was unanimously
elecied ;o Mre. Ho M, Mavtield as Viee.Presidont,
and Alr, Cloveland Hool as Hon, SBecretary amndd

Treasurer, In the informal discussion which followed
the objects of the Society were fully discussed,
andd as a ||h'~||:|ri|:.'|r:.' wien=ure, two of the mors
Pﬁ{n-rimm‘l lrl'-:nh'ru 11'F!r=|'|'|:| LET] 1|n|p.' LR l|+|_'|.'r:u|:||
for an efficient aesral 1o be erected over the mesting
roommn.  For this aerial sanction has already been
obtamed. The annual sulwcription has not vet
b2y fixed, ban it is intends] to keep this ns low
M= |u.'|!'l-Hi Lll!rl". Mr'i'tii'l.'.ﬂh are to b bl oorw Tlu--uln_:!.'s
nt 00 pom., forinightly.

Hon. S8ecretary, Mre. Cleveland Hood, Nunthorpse,
85.0.. Yorks. to whom further applications for
e besrship should be adilressed.

Hedhill and Reigate Y.M.C.A, Wireless Club.

A meoting was held on Raturday, December
1ih, to diseus= the possibility of forming a club
at 1he Y. MOCA., A mumber of gontlemen boing
present, it was  decided that o club should e
formnedd, and ofiesrs and Commities wers appeintesd,
s follows :(—

'l"I-:u'rmvr, :'l-ll'. H. J. “-Ililr". 1] Hl,:ll:u-lru;uls-:.
South Merstham @ Comimittee, Mossre, B, 8. Ross,
C. W, Johnson, J. 8, Clarks, A. . Fleteher
mned H. L. Grimees.

Whaen the guestion of apparatus was diseussed
it wis decided that as snon as possible a club set
ghould be constrocted. Until this set is in operation
AMr. White wa= warmly thanked for his offer to
lened his two-valve set, and Mr. Clarke tor hig offer to
lenel walves.  The nusting closed with thanks
tor Mr. J. W, Jolinson, tlwe Hecretary of the Y. MOC.A.,
forthes hl'!'lpi"lq- gave i maling the mesting 0 sueeess=,

Al particulars regarding  membership may  be
oeletantnpeed from fhe aeting Seeretary. Mr. F. Howell,
e Y. MUC AL 11D Btation Boad, Bedhill, Surrey,
who will be very pleassd to receive catalogues
of apparatus and books from any firms interested.

The Cowes and District Radio Society.

Haon, Secretary, Mr, A Ball, * Pretoria,” Castle
Abtpeset, Eagt Cowes, [0V

A owireless oluYs hios been formed im Fast O owea,
anid on Thursiday, IDvveember 2th, a lecture was
prven to 8 gosl gathering by H. A Dabell, Esy.,
As=i=tant .I.';l:li'l'r'l'illrl':l|ll|'!|1 aif Tﬂlymﬂphﬂ, Morth
Bornen, A !Iull'lrlif_';lllll.' 1'l|j1LJ.'.IIL|i= r'l.'d'llilﬁﬂ wHs =pEenk
anil the lecturer was asked to beeoms a honorary
member, which e aceepted,

Liverpool Wireless Association.
Hun, Beeretary, J. Coulton, DS, Ampthill Road,
Liverpool.
e annual mwiweting will take FIIHr‘I" at the Hl:b:\'ll.l

I“‘““lT-iI:.ll'l. l'r-rr]mt'r Stpeser, ot B a'eloek on .In'rulnr:.:
Ilth, 1p22,

The Wireless Society of Highgate.

The above Soriety is now formed. Mestings are
terpeorarily held at the Secretary’'s house, but it is
Ii-’:.u-rf that bl g VITALTER Y cluberoomm will soon be
avalahble.

The officers are @ MPresedens, Mro Philips K. Coursey,
R.se., F.lnst. 1., AMLEE.: hedewen, Mr. H.
Amklrews ;. Mow. Teeameer, Mre. 10" H. Eade ;
Haw, Seeretory, Mr. L. K. Bowlands ;@ dssisfant
Seveetrra, Mre. L. Grinstewdd ;. Lfeeeins, Mr, 8, H-.!]-'.
Barnes. These officers also COERIrise the Commmit e,
Thers 15 alr=aily a large referenee bhrary contri-
Futes? by membsers of the Societ v,

There hinve =0 far been two lectores, the Brst o
Fridlay, Xovember 25th, when Mr, L. Grinstead
oA g ol o rest e (AT o “ Thie l"]'lilrlwl:'itﬂr:-'
Privweiplie= of the Valvs"" bsing the first of A series

of papeer= on  Thermionie YValvis ™ while o
Frislay, dvember 2mil, Mr, F. 1. Hogg gave a
leeture with  demonsteation on " Wireless Tale-
[III-IHI.'L_-.

Lecture: are held on alternate weels, the inter-
veerniee vppeatings beang sl for oliseossore.

East Ham, Barking and Forest Gate.
A wirele=a aliify For the alwsees ia hl'il::j:
formel, mivl thos: mterestedd are pslied o com-
mitriiease with Me, B, F. Foreat, fibi, (Gillett Avenoe,

i

Fast Haae E.6.
Sutton ond District.
A J. A, Tullv, of * Elmwooe Lawloe.'® Benhall

Avenue, Sutton, Soarreyv, will e glad to hear from
any person interested in the formation of g Cluke
tor Hutton amd District,

Wireless Club for Tipperary.

Mr. W Mitehell, ¢ 0 Wireless, Tipperary, Ireland,
% anxious to get into tonch with any raEOns
interssted in the formation of a Wireless Club.  For
the time being Mr. Mitehell is prepared to do all
that 1= neorsssary in the matior of seeretarial work,
but other officers are required.

Dewsbury and District.
Alr. 8. 5. Ddawvies, 36, Crackensdge Lane, would
hike to hear from any amatenr= i the district. with
noview fo forming a wireless elok,

An Amateur Set.
2 KN.

Mr.

A. B. Day's set at Finchlcy.
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Notes and News

The Wireless Society of London ; Congratula-
tions on Reception of American Signails.

The following telegram was received from

Dr. Pierre Corret. s is published for the interest

of all concerned :

Erskine Murray,
To Wireless Society,
Im=titution of Electrical Engineers,

Vietorie Embankment, London.
Tordiale feliritetions de Societd Francaise Efude
T.H.F. & Amatenrs Britanniques pour succes
receplion signaux Americains,

CORBET, Viee Prestelent,

To this telegram Dir. J. Erskine Murray replicd s
follows :- -

Corret,
T Vice-Prosident Socict Franeaisae Eonde
Telegrwphin sans Fils, Paris,
Most  lenrty thianks of Wireless Society  for

congratulations on reeeption of Amencan signals,
EHSKRINE MURBRAY,

Preseleat,

Eiffel Tower Telephony Transmissions.

General Ferric, in replying to a letter from a
prominent amateur in this conntry, has stated that
the wireless telephone trunsmissions of the Eiffel
Tower have not vet lwen organised ns a8 regular
aeryvice. Probmbly at a lnter date Press and financial
newk will b tran=anitted, monl possbly concerts on
Thursdayvs s Sumdavs, Detsils, and in particular
the times of transmissions, cannot be fixed ot
Fd'HriI"r'lt. Geetwernl Fermé 0 I hig imtention of
bewring in s the suggestion put o him that, if
Fﬂhﬂihl[-', transis<ions night take place in the
evernimgs At o tinwe when the majonty of amatein
would be able 1o take advantage of them.

Wireless Exhibition in Birmingham.

The Binnimgham Experimental Wireless lub is
holdling  1t= Secomd  Annual Wireless Exlihition
from Wednesiday,  Junuary  18th  to Saturday,
Junuary 2=t finelosive) in the large Exnmination
Hall, Birminzlwm Municipal  Technical  School.
The Exhibition will b open on Werdnesiday from
i oto 10 poan., sl o Thorsdany, Fridoay sod Satur-
elay froan 3 to B poan. A Terge snionbeer of mann-
it umers of AR AT IR e 4'_w;hil.1i‘r't:|1g.

The Sussex Wireless Hesearch and Brighton
Radio Socleties.

Demonstrations, with lectures npon  wireless
telegraphy, ote., will be miven by nwmbers of 1he
nbove ieties in the Town Hall, Hove, on Thouirs-
day, January 18th, at .30 pom, There will also
v an exhibition of wirelis appanit s

Phonetlc Alphabet for Use In Radio- Telephonic
Communication.

The following phonetic alphabet i recommerided
for the use of amateurs, It is usesd in the threw
Services and has been adopted for general use ar

Tovernment Civil Aviation Wireless Telephione
Miadions : —
A - - Ar i, S - Muts.
R - - Beer, 0 - . Oranuse.
Co- - Charlie. P Pip.
D - < Idom, o = e,
E . - Falward, H - Hobsrt,
F - = Fredilio, = - Hugur.
L Llearee, T - Ton,
H . -  Harry. i - Dnebe,
| «  Ink. e - Vie
Jo. « Jdobinnie. W - - Williirm,
K - - King. X - Moy
L - +  Laomdon, Y - - Yorker.
M O- - Monkey., Z - - Bebro.

Good Mews for the Amerlcan Amateur.

Bome time ago we nentioned i The Wirefegs
World that the United States Government bl
undertaken the transmission of market mews for
the information of fannes ad  others. The=
transmisaion was by wireless telegrmphy. It i= now
announced that this servies i to be supplementel
by & wireleas telephone news service to be trans.
mitted at regular hours daily. v i= anticipateld
that this will he the signal for & very great inerea e
in the popularity of wireless in the United Stotes

Koenlgswusterhausen.

The official times of working of LI° (Telepihaony )
ArE NOW Ziven as - -
2000 metres 07— 0725 GALT I Reecdin el
2,600 metres 1030—1033 QM. §| powor.
4,000 metres ol times, experimental. full
power.

Book Reviews

FPrErARED  Ranio MeEAssi nEMERNTS WITH  SELE-
CoMPrrrse UHanTs, Ry Ralph Batcher,
AAMLRE., ALEE. (New York o Wireless

Prosa Fove, o Laoaulon ¢ The Wirrless Provs, [ael,
P66 ner .
This work consiat= of =ome WY charts, some of
which are deswn as eurves, andl others as oem-
graphs, where the formule introdees more than

twe varialile 4||||'|r|'r'r'ri|--. The uhjﬂ'l. a1 haese

vharts is to permit the experimenter in wireles«
to perform rapidly pearly all the more  usual
calenlationa concerning inductance, vapaeity, coil
winding, deerement , sntennaconstant=, wavelisnot b€,
reactance of condomsers anil indnetapoms and =0 on,
and that with virtuallv uo knowlelee what=oever
of higher mat hemat s or logerthmes, Do other waords,
coils onn be designed, wavelengths coleulated, etc.,
h:t,' rl:q_-n}:l_\' seleet g ﬂ]b!l!'lbrlri.ﬂ!r" vhuirts, |¢|._'|r||1=_ ]
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BOOK REVIEWS

ruler across them, wmd readingToff  the ¥ reault.
Om each chart is printed very detailed instrietions
a8 to its uses, aml an actual example is given in
nearly every vase. Throughout the book the charts
are printed on the odd numbered pages only, the
aven numbered pages being reserved for memoranda,
some being blank and some printed as sguared
paper with 20 divisiona to the inch : this is & most
sensible feature, and ample space is thereby pro-
vided for the insertion of notes aml formule.

Moat of the charts are built upon from what may be
termed * Classic " formulz, such as that of Nagaoks
for the inductance of solenoids, that of Cohen for
loaded aserials, amil s0 on. To show the complexity
of some of the formulie used, it may be noted that
Doctor L. W. Austin’s formuls for caleulating
the capacity of a multiple wirt antenna is s
follows :

When A = Area of top, & = heighr, |
to == width.

s (4 v A - 0-885 :) (1 L i 5 D 10-* mids.

= length,

On the chart to which this formula is reduced
it is necessary only to place & ruler on two scales
and read the capacity per meter directly from a
third scale ! !

The charts given for the reactance of condensers
and inductances are invaluahle to any experimenter
ssoking to design either resistance Hmplﬂl amypli-
fiers, or choke control radiophones. By ascertaining
from the charts the reactance of the proposed
coupling condensers, they can be reganded s
simple resistance=, and it is then easy to e whether
‘H'uu}' are reasonahly Prupurtmnﬁl I:n'rllbun".'{"lrn:.ﬂllﬂ
it is desired to receive.

Bome of the charts introduce the Browone agcd
Sharpe wire pauge, whirh might he thought a
bar to their use in England where wires are nuimbered
by 8. W.L5, but it is pot so in reality, as from B & 8.
numbers 18 to 2X inclusive, one only needs to
remember that the |--u-;-rul'c:l:'.l:n-u:n-ﬂn;i.uu.h SAVLGL -number
i just 1 higher, ir., B. & 8. 23 = S.W.G. 24, and
L

No critigue would be complete unlesa the rritic
had pome fault to find—that is his joh—but it has
not heen very vasy in the case of Mr. Batcher's
book to find aay serious faults.  The printing and
paper are pood, cxeept that, in one or two instances,
some of the straight line graph= have got badly
bent ! ! Not, however, to n degree that introduces
Any serions error, (o page 47 in the instroctions
for the uwse of the chart there ix a bl misprint :
the words * on the fimst line * connecting points
on scales | oamd 57 should obvionaly read  seales
l and 4. The author might well hnve stated that
correction factors given on pages A9 and 31 for
current sheet inductance formule need only be
applisd in the rarest coses, and we can honestly
BAY seper in uvernpe work. In the wavelength
charta on pages 67 to 75, the inductance senles
are  expressedl =oouetimes o mierohenries  ondd
sometimes in rnillinenries @ it wonld have boen liess
confusing to stick to one unit throoghout,

over some considerable time, has con=rooctel for
his own use a series of most valwble timesaving
devices, and who has now thought fit 1o save his
vonfréires many hours of laborious caleulation,
Personally nur log book s going 1o take a well
earmns] rest !

F. P'uioies,

Tae Puscivees oF Hapio Comacso amion.  Hy
J. H. Morecroft, assisted by AL Pinto and
Ww. Al Curry. i Lovnuelon, 1921 O her povntir aind

Hall, 42a. net.)
On secount  of the coosilerable 7 wireless "
liternture which already exista the wlvent of a
new book of over MM pages devoted tu radio

svionee s art 18 bound to be for the reviewsr
one of two things; & very inferesting event or a
private sorrow,  In the present instauce there is
oeeagion to offer hearty congratulations o the
author, tha publishers and the pubdi-, for Frofessor
Morecroft in our opinion hoas produced the radio
book of the vear, whother it be indged from the
atandpoint of the stuadent, the engineer or the
AFTALSLIF,

The author has recognissd amd oeted upen the
fart that it is wisest not 0 asspnee students 1o be
so  thoroughly grounded in fundmwimentals  that
these mny be either ignorsd or = seapesd.” There
is o stage in any branch of learning to progress
hoyond which the student st Aouoder painiolly
if his understanding of fundamental phesomena
is mot s sound s to be almost akin to second
nature, Hence this book beging with the ABC of
s pubject, but the suthor here again shows his
pood judgment by pot taking the reader further
hack than that, into the region of the Dindergpirien ;
I apnkes of electrons on the first poge, anil sassomes
that we are fuirly edocated in spite of our possible
ignormnee of redio commumiention,  In fae, we
have i this solume that rare seis of pte LCL (LR
a technical exposition which peither insult= the
intelliganee Ii:h' telling s * how TR henns mnka
five,” mor cloaks its virties wweler o olisploy of
inat et ival eroadition,

It is evident that great pains have been
tuken to mmke contact with  actual  practice
at as many points as poasible, s fenture which
i presented without resort to the doabeiul aid
of photographs of apparatus, which, e botes
with approviation, form s sarcely  notweable
percentage of the total illustrations, their places
being much more usefully oceoupied by o =eriea
of exeellent oacillogrphs, Mot only i+ the practical
side kept well in sight. bat the author has not
considers] it necessiry to Bl up spueee wths the
very esrly methods of mdiotelegraphy . ond thus
we are spared an explanation o the coherer,
HIIl’J HI:IJBE old 'l.l.'hEF:.\'.N-. t li :-lin.'l.'l'nl 1'|1ﬂpr|-r [FTH1
H'rn];:l!iﬁarﬂ being =0 much more to the poine.

he chapter honding= ore as follows @ -Fundas
ideas wmd Jows.  Hesistanee, induotance,
eppacity.  General view of Radio Comnpmuniest ion,
Lawa of oscillating cirenits,  Spark Telegraphy.
Vienum  tubes and  their operation e typacal

merntal

In conclus<ion we ean most  atrongly, reconopend cireaits, Continnous wave  telegraplhiy. Huadio
this book to the serious experinenter, amd even  telephony. Antenme el Haalint jon, Wiive.
more go Lo the professional macio engineer, meters aped their vse, Sogelifiers,  Hadioe experi-

Mr. Bateber i« r_-rirlr-lﬂ‘r:,' il ||r-u'r'il'||:] et Wl rent=,

637

UNIVERSITY OF MICHIGAN



JANDUARY 7, 1n22

Thee last of these | commemnd speeially to the
members of wireless cluls, 0 the helief that a
ronrse af  syatematic, guantitetive  experiments
gkt ws those described would e more interesting
and  mstective than howes of  °° hstening  in.™
A vasnal olservation smetimes results in-a great
dimeovery, but the svstemotie plodding research
of ey =lewhy bt mores surely adds to the saun
of Tnmpen Koewledee, ope would wish fo see the
shaal b aamed Conppe oof wirsdiss womstenrs goplied definitely
to e sodutiooms af 1l ]Iﬂl]hlt']TLH whinely  abovimel
are ®leear by Sealel, eptbeer s tes i temne=forrm .
fican o perfectly renloble signals mto bad noises
bev awesenist of "0 Dowael spenkers”

Peodomenr Moreeroft has ot been onmindfol of
the winateur.  He b= o sviopathetic teacher, sl
Tui= bumik = o gt wslvome contribution, being o
text buwsk wiel veferenoe ook in one, which to tnste
Of i= Tar ewevet,

2. BLAEE,

Tar Tuemspoxme Tuoese ix Raomw TELEGRAPHY

Aaxn TELEPHONY. By John  Seott-Tageart.

i Lonwlonn ;. The Wirefras Proas, L. 258, net,)

Thes wircles experimenter who decides to take
v walve work oy well be pardonsd a8 certain
'Elr'-k'ln.rlull il: B rhtlil't' -|'rf i |'r|:_:|!'|-|nr. L] guide Puiiia.
Alvedy o consielerable litermiure has grown up
aroned  the thermionic tubs, many books being
devated entively to the subject, whilst almost every
wirehess texthonk s a0 scetion given up to its
eli=e-varenomi,

Hirwower, o detiiledl examination of existing works
sliovwes thist oo thee manin they are theoretioal treatises,
v lvablie woel imformative e their own field, but of
litthes help 1o the man who, anderstanding in a
gemernl way the functioning of the valve as o«
deteetor, amplilier amd oscillator, wants (o design
migel Tswahd an eilieient instriment " all by himseld”
Briefly oxpiresssl, soeli s oman winids information
o poractiartd ealar eirendds, aboul which the average
besk amtn the thermiomic valve sivs little,

Mr. Seoft- Togegnrt’s ook,  then, will e widely
welriined by the experimenter with such desires,
for i aildition to deserildmg the constroction and
working  of  practically  all  modern forms  of
therineenic takse it deals very thoroughly with the
cireuits i whioeh they are wssl, Ioo bonk of over
fonr bundesl pages tlers wee pesrly as many
explinatory alimpraos ad illustrations, not the
lea=t woligahle feature beong the full pefeenees 1o
partents il soirees  of nfermation feom which
e peswlesr o =08l Pooet b salel 1o Biis Hnﬂi\'h-:i;_:!‘-.
The tewsmtimesnt 1= nf 6n :I|u||.-||u|r|:|'|uElliﬁ‘.'l. Pt Wi,
sl ix therefore fiof comcerinsd] with the mors
bt s problomes of valve work but as otier workes
dleal fully with sueh problems iwhich, incidentally,
i ot geeatly concern the practieai man} their
b = enther on mdvantage oo work of this
cluireter,

Ire vesme thie vesilior shoubild thenk thae explonat ions
of valve thieory are enbirely absent Trome thos work,
it shonglid be explomesd that soltieieot  theometieal
expdanation has been meduded 1o enable the render
gt feillowe 'i|||;1~l||'!:|=n1|:|.' thie |=,'-,'|h|u||.|;i|l:iu|'|.n g!'\.'-t‘l'l.
'rhu: 'I.'HI"..'I" L-luhqu-lr'riﬁliq'.i gl the H'ﬁ:l.' I!I.E"l.' Fif el
]-II-I!1--I|. i owell s thes olsloetions that can b

THE WIRELESs WORLD

The tirst ehupter iz devoted to the two-elect o=
valve sl the theory of thermionie curments. Mans
readers may perhaps e inclined to pass  this
chapter over, beginning their study at i“ll!.l.‘lh?‘l‘ -
{The Thres Electrode Vacuim Tube) To do so
would be to commit o very great error, for in this
portion of the book will be found explanations of
many problems with which the beginner 18 faced.

Subsequent chapters deal with the valve as a
detector. as an amplificr. retroactive or regenerative
amplifcation. multi-stage high frequency and low
frequency amplifiers  the eeeption of CW. and
telephony. and the transmission of CW, with valves
:iurﬂuliug. of eourse, wireless telephony )

Altogether the book will be found very helpful
to all who are engaged in practical wireless work,
for it full= inte the category of * intermediate ™
boeo ks f hioew bookes woliels, while they do not assume
thirt 1he reader 1= completely ignormnt of wireles
tod ters, dden] with their subject in s plain common-
semee way within  the  comprebension of  any
inll_-][iﬂF'lhl FHEwriluﬂih-r.

P.W.H.

Correspondence

To the Edebor of Tae Wineress WorLD.

sig, —1 wish that through the influence of vour
Journal, it could e hrought 1o the notice of varous
amatenrs the necessity  for aml advisability of
the periodical repetition of the call sipn of any
arrunfeur stafion frasonitd g,

O Suneday morning laat, for guite three-quarters
of an hour, & station in the Millawds was operating
speech and muaie.  The operator stated he was
radliating 3'4the of an ampere, amel jumped about
from B3 to AR rnetres,

Frames in various parts of Yorkshire were
directed on lim end his location found, but had
it ot heen that there were three nimateur stations
it tomch with each sther st the time, those of us
who were recetving b woulel Lave basen in the
dark as to whio be wak,

I take it that we are granted licensea purely
for experimental purpomees, anil it i= taerefore
to every puesessor of o license to state periodically
who e is, awd appreoximately what he is radiating.
This practice = followed in Yorkshire, and makes
reception  mnch more  interesting and  assists
experiment~, but when one listens to a station
for nearly an howr without  konowing  whether
i s 10 or 10 pules away, one peis rather like
wishimg to get ot the man,

I trust any smatieur operatins ~esing this sall
kinddly resnemiber their numerous unknown listeners
amed pst biee s poewbest, b ponounce to the world
whe thes e gl whnt they are mdiating_

Loves oJJ. Waone,
Houoa, M el Fy, The Halitux Wireless Clab.

dlriowa From thers, are aiiite mleqguately teeated, Dheeeaatier [0k, 1921,
Gas
UMIVERSITY OF MICHIGAN




Questions and Answers

NOTE, —This scelion of e magazene o placed of the disposal of all readers whe wish lo receive adeice and
aofurnwabion on gealicra peefairing o both the fechnical anwd non-techuical sides of wireleas work.  Readers
chanlil comply with the following rules,— (1) Kach queation should b nwmbered and written on a seporrate
shect on one sele of the paper ondy, (2} Querdes showld be clear ond cowcise,  (3) Before sendineg
cir B i questions readers are adrised o search recent nuhbers fo see whether the sme gquerive haiw ol been
Wlealt with befers . (4) The Editor cannot undertake to reply to querles by post. (5) AN guerics must
Lo carvomapaneed by the full name and oddress of the gender, which dw for reference, wol for preblieation.  Qreries
il o, amawered wnder the initiols and town of the corredpondent, or, if a0 desired, under @ ** wom de plume,”

{&) Readers desirous of kno

verrdea meiiim wheed il ke mwlr.H'rrI il @ fitne

5.B. (Herne Bay) hos a two-vefee sel, and nsbs
(1) Why the st cdins gl varillate.  (2) If tele plhony
vl e pecureeed of 0 short waee tioning set 18 provided
vai palvicw ol the oy peenige sel, (3] Suggest condensers
weross  Bhe BT fele pliones ol the  Dronsformer
J-.-rrn.mry.

(1) Appoaratus which esmes after the ectiflier
thowes ppost aldton thee wavelengtly in the least,  There-
Toae vlul.rrgi"g Trammn :l"l'Jll:i:-II‘.rlrll;'l_"-i'“j'il_l.{'i.t_'!r' E‘U".I'Jlillg tiv A
L.F. tramaforme e g ol 1-|:hngl_-|,l VOUF u'ﬂi.'-f-ltnslh-
The st aloms vt oweillate possibly bechiss you
beziwr  paesl santdaeaenst  remetion, and also  bevaose
the  comdensr aeross the  transformer  primary
T T TESTTITR

(2 It o gt poueeli use listening for short wave
telepliomy on long wave sets. Make a set up to
SAHEY ps s von suggest, with suitable AT
vpiel  remetim, el owith san serial  condenser i
sepwes with thee AT L

(4] Trunsformer  priomary (001 mfds, Taele-
phones (=00 anfd,  FLT. bhattery 04005 mfil.

o} - - - A——

Fig. 1.

E.5.0, (Iklev) asbs {1} For a fwo-ralve cireuit
frr compldy  with  cerfain conditions, (2] Switable
.7, voltage tu wee wnth o Jor I lype valvees,

(1) See diagraom Fig, 1.

(2) &0 volts,

H.A. (East Greenwich) osls for a single valee
rervndd to wae with o fvese cowpler and V24 ralee,

Arrange the cirenit ns in Fie, 2,

Make & loaling coil w1 least equal in size to the
primary of the loose coupler, then with a 00005

wing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employing operators.

(T) Foure guestiows is the

rondenser, arrangeed in parallel as shown, the wave-
length  range  will he approsimately GAWHY s
gt Inaximum.

N/

=

- L

Wil
Fig. 2.

JM, (Stepney) asks [1)] For the vegulations
with resurd fo amaleurs erystal sl (2) If an
inductawce eoil wear o Marconi Type 18 receiver
will have any offect on signals.  (3) If onfinary
tele phows wateh reeeivers can be converted Tito gl
resiatance telephones.  (4) JIf crystal boaftery can v
el T preepimesd 'I‘vl‘Hf‘.

(1) Write to the Seerctory of the CP.O. for
full particulars,

(2 Kot likely to have any serious effect.

(31 Yes, if the coils are carefully rewound with
XNo, 47 copper wire,

i4) Bome ervatals give good results without
i battery, <., zincite bomite,  In any case the
eryatal battery need only be two small drey cells

W.5.M. {f:l:ur.lnﬂ hirw oo crysfal set awid wishes
to widd @ valee amplifier.

The valve can be added either as a note magnifier
as shown on page 400, SBeptember 15th issue, or
as 8 H.F. umplifier, as shown on page 528, November
12¢h imeve.  If o ervstal detector is used, in noither
rase will u grid condenser be necessary, The appars-
tus required will be seen from the eferences given.

V.E.M. (Manston} wishes lo make a singl
verlee ael, ard asks (1) If o P.M OO, preniil s requecreed
in Mie oose ﬂ_,F i wkery sericing e P ALY, |:2:| T
bewf capacity of the A.T0% for slah coils  from
B FO, (ME vs,

(1) When using wireless telegraphi  apparatus

=
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QUESTIONS AND ANSWERS

apart fromm alnat b=, will fireld a0 prerrt
I8 Necrssary,

(2) This ilepenil= to sons extent on ke oeloe-
tanee value of thee conls, 0AREE mifild=, is goawerplly
about righa.

F.H.F. (Walsall} a-bs Jor v dlivmeene of o thrie -
walee avl, sl beeee ML F, wend e r'iﬁ,f_l;d'irg; sl

Tl 1ii|t;;rn:|u Ii:“:ij_:. :‘Ill i= af 0 sitable  -en,

et resist e -"JI!JI-'I.i'i'I';'.' |'ult|r'|iIu=:_.

yaouir ain

anhorefifafs—ap-eeoo- Ap—

Forp, b
JF.G. (Cambridge) ol 0l) The il ol
wrrent il Al wf BMWOE,, (LR A, wwld 121
vilpea. (2} Tie e g iy of B eoslveacrs,

() If u ferrr e gder fa o wecessary for tele gy,
i4) ..i'f there is any peaspeieid weersaiey foe o cleegiig
w crystal permid cite oo widvd periill

(1) Voltape, 4-3; current, betwesn (03 aml 100

[gﬂ:- O0-MHM T mfels. per sopuare inch of overlap
of the foils

(3) Coupled  cirenits  give great selectivity.
This is not essentisl for telophone reception.

(4) No; muke spplication giving erystal liconse
oumbaer, ancd =tating the circuit 8 is  preoposed
Tk LRk,

“CITROEN " (Gloucester) wks (1) for the
Feogl r-ewm—.tm airil .I"I"'!"ﬂ.l"dll-l"'ﬂ -t.l_,lr j'.ll"l'{r' [2] .i'_lr il
di.enll, 30 um‘n-\huill.r' areunidator s g ifahile Jl:.l-r
dighting filaments.  (3) The best form of eoils to
wigh  (4) Diagram of o single ealve st

(1) A true French type, or B type, i prolably
the best for general purposes.

(2} Yes.

i3) For a short wave set, coills on eyvimdeical
formers are the best, For waves shove 3000 ..
honeyeomb or similar coils are generally s
convenient.

(4) Fig. 4, page

a pood eireuit, in
1! e uired,

“* BEGINNMNER ' (Merrow) refees fo the selewsd
wirelesg ael e Otobe e TR0k J:ﬂ'.:rﬂ.l-', spderd arskes ||_:|
The wapvelength range. (2} The resistaiee of Hie
Jill-!'-i.lhll'.hllf-ﬂ‘. [3' ‘”—' iidhie i Pl .J.H'II-J"H -l:.l_f !ll‘lrle'.i.h!l.ll..l.lﬂh
SRR juiﬂt‘.ﬂ. ni series, e resulls il be Mo sere
i4) The meaning of A.T.0

(1) The range was stated inoa previowns issue
NENELIA LR TEN

326, Novernbaer 12th pssue, shows
which 1w valves moy b el

(2) Froomy 20080 olows upwards,  withoat o
lI"|||I5-‘|l'-|:|-!"l'||.-|"r.I o ]:!l-l ll!lll:-: wille F18 Irﬂ.hs'ﬂh‘n--r

i3] With two paairs= in rillhl.lli-f for [..H. t.f-lf-.phrlmw,
or i sered for HUH.. the differeiee iz very slichi,

(41 Aerial tuming imdueranes,

W.C.A. ( Plymouth) aul= (1) What ix o ron-
foorenns singging wocse heead s Rhis crystal sl (2
If the sehool reveiving s of the Ceteber BE feanie
will be swceessful op bis oserind,  (3) I B ewdan
fole phones could be wsedlf i single loe set wrllour
v tripeaformer,

{1} This seems to indicete a beeak o the seconid-
wry winding, or the ervstal cirenit,. The singing
i= probably due to induetion from AL, meine,

12y It s a good begioner™s s, and will be ouuite
=i be beles

13) Yes.

“* BEGINNER *° (Cockermouth) asb= (]}
Wihether galvanised wive s switable for aerial oon-
alenetion.  (2) If yolovisioned sheets burded in eist
wrownd would form o gued carth.  (3) I Rectoe
cripridrea a potenbionctor,  (4) If o Hrown's fraoa.

Swrwer  improves  sigiads oon 1200 ofim Sudd e
tole phones,

(1) No, use copper or silicon bronze,

(2] Yaos,

(F) We believe it works well without one,

(41 This ean only  bse oletermined by osetual
Tl whirch we ame Hl'ril.iql‘ wir lewve pol s,

E.G.H. {HBEHDE}']- WA fn-‘r,ruurrr I T -'.i.gi.-u.
i1 For suitabife Books. (25 10 hether to hare o rlrnqa
art o i Gegineding, e to wail for i elaberat
fber wvie (3) For adeis ws ta by pe af sel,

{1} Bangay's = Elensentary Principles.” and tlen
his = Oweillation Valve,™ both published by 1o
Wireless Pross,

(2) anel (3) Gov sonee know becdee of the promogles,
thien choose some form of cryvstal et for 8 =tari.
After leaming to wse thi= yvou will be more cong-
pretent to manage o valyve -1

W.W. (Retford) asks (1} The wavelvigpgh oof o
sef oagith 1o 8 AT L., wathh Nu. 22 wirr, crand
127 - 57 seeonfery, with 26 aeire, (2] Wapelenogth
eeefl i aaded ifioneeed ofese eoald W ene dicemcter, wvanand
with No. 30, (3) If o wopeeeate carthed pire s
lrr'\'l'l'l'ﬂ'iul'.fy (X -“Iﬂﬁflin;rl_l‘l erraiaed Fpiela e r‘{.rr i Afced wrarsd.
{4} Newe of an elen sty mek on vales,

(1} The waveleneth of the aerial ciecuit =
2300 ma ; the secondary cireuit will probebdy
be about the same, bot o we cannot say exoactiyv.
ws vou do not give the thickness of the Jdieks e
of the condensor,

(2) I the eoil is aebibsl oo rhee aerial, one shionold
mleo bws melded to the <eeomilary cirewit,  Ths waves
bengzth will depend on tle thickness of the i
eoil, which sou omit 10 mention.

(4] Hangay's "' Oavillation Valwe ™

CRADIOD {ﬂﬂl"lﬁﬂ] imld & {jr fie  will Feva aer
the Hogae comcerts o o sioeple ovfme gel deseribieed

The A.T.C. should e conpected in seres with
the AT.L. for ahort waves., Spacing the winding
of vour AT.L s quite wonl theoretically, as long
s it dloes wot unduly oeeidues vour wadelenct b
The rewction coil should gt be spaced.  Connest

i RN condenser across the telephone toonsformmer
I1|E:h resistance winding.  The =t will then be efi-
etert, but we douabt i vou will get POGG et sach
a distanee,

LEFL
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QUESTIONS AND ANSWERS

AK.W. (Oxford) asks (1) If his cerial is suidable
Jor.a meb.  (2) If the circusd is correct.  [3)
If the ilele and ironsformer are suilable.
(4) Fﬂ{, a crystal which does not require a batlery.

(1) Yes.

{2) No. The wariable condenser should be
connected across the inductancs, with the erystal
and tele 08 in Berios Across it.

{3) Yea. Connect 0-001 mfds. across the winding
in the erystal circuit,

(4} Zincite bomite combination.

G.W.D. (Sydenham) has added a L.F. mag lo
hiz gingle valpe sef, bul has gained prachoally no
advantage.

The grid of the second valve is connacted to the
positive side of the L.T. battery. Resulta will
probably be much better if this connection is made
to the negative side of the battery. Also try
ruiraruingsﬁa connections to one winding of the
intervalve transformer. The average amplification
from a single stage of L.F. mag is leea than 4—
say 2.3,

}:‘CHﬁKJ\P HANTU "* (Singapore).—(l)
3,000 ma. ia probably near the natural period of
your H.F. transformers, on which the set will
probably oecillate weakly. We are inclined to
think that the husky note is due to irregularitiea
in the are tra;numil;.ar, d;:-‘ o such causes as
unsteady Bu volta, Y ticular tuni
mnditinjlrl ycﬁ.lp }::In not undarntg:fd ia pruhn.hli‘;;r
quite normal, and obtained by tuning the marking
wave to the heterodyne silent point. An arc is
uaually ai led changing the wavelength, and
the ne-t.}r duﬂrlmdmhti C. wglhuftwmn the HEEIIIE It
ia this C.W. radistion, often known as ** backlash,"”
which you sare getting.

(2) There is nothing to

ifier is defective,

(3) 000 ]—=0-002 rfca.

{4) This is apparently dus to leakage rom the
batteries, or a joint eausing & fluctuati
current to fow through the telephonea. Or af
a valve ia used for transmitting, the affect may ba
due to rator noisss.

J.F.8. (Haverfordwest) asks a series of questions
on eleciron theory.

We are afraid that if you wish to give & lecturs
on this subject (which is by no moans easy, and as
yot very little understood, it will be nocoasary for
you to consult modern texthooks on the subject,
and not to rely on tho casual and often conflicting
ideas which you will find in papers on wireleas
matters. An adequate treatment of your gqueries
would require about hall of an issue and rannot
therefore ba given in these columns. Weae should
recommend & uturly of Campbell's ** Modern
Electrical Theory © as the most useful work in
thll la.ngungn on the subject. You will find it

rm.l,i"ry relisble, but by no means light litera-
tuare ¥ perhaps just remark that the
chemical u.t-nm apposrs to consist of a positive
nuclous togother with & system of negotively
charged particles—the olectrons—the whole being
in & state of approximate dynamic electrical
equilibrium,

C.C.W. (Woolwich).—Convenient dimensions
for the ¢oils of a erystal receiver are aa follows :—

indicate that your
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AT.L 8% 6", wound with No. 22. Looss coupler,
B x 5, wound with No. 28, and 4" x 4", wound
with No. 22, the former coil to be in the closed
eircuit, and the latter in the aerial circuit. ‘The
closesd eirenit condenser should be 0-0005 mids.
An aerial tuning condenser of 0-002 mfds. can be
used if desired. This set can afterwards be adapted
for valve work, with the introduction of & reaction
eoil, if desired.

C.S.B. (Cricklewood) asks (1) Whether cerlain
resulls are normal for a Marcond type 318 recesver,
(2) and (3) Whether and how this receiver can be
sdapted for amplification and recepiion of O W,

(1) We are inclined to consider the resulta
distinetly good. We should not have expected

such & ran

(2) This receiver cannot wvery conveniently
be adapted for H.F. amplification. There are two
courses opon to {D'[:ad[ﬂ:l to dismantle and use the
ﬁ'ta for & com PeOeiVear- ﬂ.mphﬂ:ﬂn or (b) to

ild & soparate nrnpllﬂ.ar to use in conjunction
with the receiver as it stands, the crystals not being
ussd. For C.W. it would be best to use & separaie
hetorodyne, aa thore will not be much room inside
the case to mount the reaction coil,

L.B.S. (Walllngton) asks (1) for criticism of
a three.valve sel, (2) How o add a stage of H.F,

magnification. (3) Why he gets betler resull with
:dupurﬂ.u H.T. battery for the L. F. amplifying
ve
(L) The al arrangement is quite .

but the tuIEPhnneu should be in series and not
in parallel with the intervalve transformer primary
when on the two-valve side of the switch.

{2} Your first valve is H.F. amplifying as it is
shown, An sdditional valve may ED connected in
oxactly the same way if desired,

{3} This should not ba necessary. In a set of
this type it would be batier o use & little negative
potential on the grid of the L.F. valve. This will
enable you to use the same H.T. battery throughout.

P.M.P. (Southport) asks (1) How fo add
another valve on a separate panel to a Marconi M9
panel. (2) If common L.T. and H.T. baiteries
may be used. (3) For receiver winding for 1,700 ma.

(1} If you wish for a separate panel it will be
heat to use L.F. On the old nel connect the
H.T. battery whera tha telap are shown.
Then put the primary of an intervalve transformer
where the battery was shown. The amplifior
connections are shown in the dingram (Fig. 4).

q *_?f

Fig. 4.
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(2) With the simplified connectiona ahown it is
net that the same batteries should be used.

(3) ATI 7= & of No. 22, reaction coil
4% 3" of No. 28

F.L. (Grimsby) asks (1) Whether he can rake
H.T. for an R volve from a 230 wlt D.C. supply.
(2) and [3) Whether { needs a serics resisfance,
and if so for windings for the remisance required.
(4) How fo wee a crysial ynafead of o valve on a sel
ahoern,

(1} This could be done, provided that (a). the
supply is reasonably free from irregularities such
as commutator ripples which would lead to noises
in the telephonea, and (&) no harm will be done
by earthing the negative pole of the supply.

{2) A seriea resintance will be of very little use
owing to the very high im ce of the valve.

{3) Connect two 200 volt or similar lampa, of
the smallest available candlepower, in series across
the supply, and tap across the one on the negative
side for the supply to the valve. Use & amoothing
choke and condenser.

(4) Set in not very suitable for crystal work.
If necessiry connect the crystal and telephones
in peries across the 0001 condenser.

HVY.W. (Walthamstow) asls (1) Whether fo
use a fele phone tranaformer with 1,300 ahm felr phones
on a crysial set. (2] If so, design for the tranaformer,
(3) The decimal equivalent of a 1/3 mfd. condenser.
(4) When the ronstruction of a tikler way described
in ** The Wireless World™

(1) and (2) A telephone transformer for such
a resistance will be inefficient, and we should eeom.-
mend you to do without one, although the resistance
of the telephones is rather low for this

(3) 0-33 mida.

(4) We do not think that any detailed wer.
trigtil:rn has bsen given within recent vears.

H.B. (Liverponl) ocsks (1) For connections
for a set using certain apparalus,
capacifies for the condensera,
the merita of the set.

(1) Connect a8 in the diagram (Fig. §).

\/

(21 The necessary
(3) An epinion of

Fig. 6.
{2) C,, 0-002 mfde, ; C,. 0-0005 mids.
{3) The set is the best that can be done with
the materials, but is not very good. Better results

THE WIRELESS WORLD

and

the

would be obtained with & sa
preferably with a loose coup
coil shown.

W.F.B. (Lelcester) aske (1) Whether the Dutch
concerts can be received on the mingle valee long
wave receiver described obow! sz months ogo, (2)
What alleraivons, other than those of the balleries,
are neceasary fo wse B valves on this sel, (3) The
capacidy of o condenser described,

(1) We doubt if you would get any resulta at
such a distance with this set. Use at least a three-
valve amplifier, with at least one stage of H.F.
amplification,

(2) None, except of course the structural altera.
tiona m to mount this type of valve.

{(3) 0-0011 mids.

" XYZ "' (Huddersfleld) asbs which 1# the
hetter aerial, a single wire 1Y long, or a funin, the
fength of cach limb being 48°, and the spocing of
the wires veing 87

The height and the lead-in ar assumed the same
in each case, The single wire ia distinetly pre-
feruble.

W.H.L. (Huddersfield) asks for a eriticism of a
receiver, and suggestions for its im

te AT.L,
instead of

I.

The receiver a guite O0.K. as it standa
The wvariable Eﬂlﬂﬂnﬁ!ﬂr might profitably be in-
creassd somewhat in mize, as its capacity is only
0002 mids,. We cannot say the cause of the
whistling noise. This may be due to interferonce
from some C.W. source, or to induction from an
A.C. power main.

P . A T L% -

SHARE MARKET REPORT.
Prices as we go to press, December 30th, are ;—
Marconi Ordinary .. .. .. £1 13 ©
> FProlerance .« s El 13 B
1] l““f-r Hll'inl *w ' EI ﬂ ﬂ
" Canadian ra s 4+ ©
Radio Corporation of Americs :—
Ordinary .. .. .. .. L ]
Prefarenes .. .. .. .. g &

The Directors of Marconi's Wireless Teleg
Company, Limited, announce a Dividend of 7 per
cent. leaz Income Tax, upon the 250,000 Sevan per
cent. Cumulative Partimipating Preference Shares,
numberad 500,001 to 750,000, for the year ending
3lat December, 1821 ; and an Interim Dividend of
§ per cent.. lesa Income Tax, upon the 2,636,906
Ordinary Shares, numbered 1 to 600,000, 750,001
to 1,473,648, and 1,500,001 to 2,813,268, in propor-
tion to the amount eredited a8 paid up therson at
l8th Decembaer, 1821.

Thess Dividends are payable on the 1at February,
1922, to tho Shareholders registered on the books
of the Company on the 16th December, 1921, and
to holders of Bhare Warrants to Bearer ; and
the Transfer Books will be closed from the 17th
to the 23rd December, 1921, inclusive.

Warrants for the Dividends upon the
Shares will be forwarded by post on t
Joanuary, 1822,
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THE BURNDEPT ULTRA Il RECEIVER —Supplicd te Air Minisiry, lndia Offica (for use on
HRH, Prince of Wales Tour, Greenwich Observatory, and various Colonial, etc., Governments.

The mew I-rllnlmpl:lidﬂﬂ'ltﬂii IhE oiulbofie
of & lengthy series of and we claim

resulin superior o any
wamhination of (hres {0 Ihuﬂlm.

THE BURNDEPT II. RECEIVER
{Optional Single Note Magnifier. )

This set is of original design and is in elfect a single

valve méceiver, b0 which can be addsd by the

movement of & single key swilch & pobe magnifying

vialve and tramsicrmes, ihus sllowing very weak

gignals whes iuned in to be sulliclenily strongly

magnified 5o as to be eaxily read.  This sl s also

fitted with a ‘phones transiormer so thei low resis-

tance “phones shall be used, this being the ocorrect

frmctice, hisl extrs terminals are so arranged wo that

ithe receiver can be connecled il desired wilh &
THE BURNDEPT i1l e et o e o & o o, THE_BURNDEPT I
LULTRA RECEIVER m the carsiul imping of the sasiliary RECEIVER

Price - - £385  sppartm. [ - EL1D lﬂ'ﬂ'

e L e

NOTICE o readers in LEEDS and districi—We are opening 8 Wireless Depol af 48, GT. GEORGE 5T, LI-EM,
mammhﬂhﬂmﬂmmm-ﬂhd—um




WESTON
GALVANOMETER

Model 375 Galvanometer
is a moving coil instrument
with a uniformly divided
scale 2°35 inches long.

Its resistance is approxi-
mately 29 ohms and the
current required for a
millimeter (1 scaledivision)
deflection 1s 20-25 micro-
amperes.
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On the Tuning Range of Coils

By Pririr R, Coveseyv, BoSe. Folo=t 70 UALE R E.

matioii, therefore, we are Justified in neglecting

N the * Questions and Answers" ecolumns

Iu-f The Wirelean World for December Iinh, 1921,

87, an enguiry was printed with regard

to the wavelength to which a coil will tune.  From

correspondence that haa been received with reference

o this subject it would seem of =ome interest
1o discis the matter more Tully,

Twao, st first sight apparently conflicting state.
ments, are freguently met with :—

The wavelength to which a coill will tune 15
proportional to the number of turns on the coil ;
anil

The wavelength fo whiech o coill will tune
depends upon the square of the number of Turns,
Although inconsistent with each other, either

of these atatements may, in rerfain circumstaneos,
e coreect, under other conditions neither may be
trie. It 1= olwiows thersfore that the attendant
conditions must be defined in conpection with
all such genernlisations if they are to ba in ooy
wiay usaful,

Firstlv, in what way ioesd the wavelength to
whirh a coil can be tuned depend npon the coil’s
inductanes ¥ The most fundamental of all wireless
formule tells v thid, viz, :

Wavelength is proportional to the sgusre-root
of the product of tho inductance wul the capacity,
or more simply

Wavelength oc | Inductance = Capacity

Henee, we iy sav that if we hove o given tuniog
I:'D!'Hienﬂ-l.‘r the maximum way elength 1o which
any coil can be tuned by means of this comndenser
s approximately proportional to the sguare.ront
of the Inl:'llll arbeds of t s ieoal,

In arriv i ol thos= stptement we have |11'H||':'l:rﬂ!
the effert of flio ﬂ*]l’-q-upur"i!lir o thee cinl  abself
upon if8 tammne ramee,  This efect will be 1o in.
creaie both the mdnimum and the maximmmm wave.
fengthe to which our given tuning coaslenser will
tune Lhe eml, it effect on the forner Being ek
grenter Chon on the latter. T the cose of  gnost
well-designed coils, the selfcapaeity will vsually
ndt ewiise an merease i the rmeexorno wavielength
of more than 2 to 2] per cent, when wsing o (-061]
mierofara! taning comndenser,  Genernlly 0= effeet
will e le== than tlos amenast, e o fipst IO E e

the seli-capacity of the coil at the present stage.
Henee we find theat, m onler to determine the
manner in which the maximum wavelength varies
with the number of tumms on the coil, we must
determine the relationship between the inductance
of the cail and the mumber of turng. For this
purpose we can make reference to formule for the
dletermination of the inductance of & col from its
ilimensions. The number of such formule s
very large, ar the exact relationship depends upon
the type of coil that ia under consideration. It
ha=s been shown, however, by the pressnt writer,
botl in this magazine and eleewhere, that Nagaoka's
formuile will with ressonable accuracy mest all
practical reguirements for any kind of coil, i
the values of the correction factor ** & " are suitably
cileulated and plotted in the form of & curve.
This formula, then, enables us to arrive at the
derirm] relationship with repsonabile accurary for
any kil of eoil, It i&:
Lo oL
where Lo Biluetance of coil in centimetres,
Li o Mean linmeter of coil in centimetres.
T Number of turns per centimetrs lenet h
iof thie onil.
i Length of the col,
L' = Modified Nagaoka's correction factor,®
Let s now examine a few concrete cosea sl
s Wil gcopeclu=times wie cap ilrmw from thig e
laticmsdog,

L—A srngle lager vwd, of cither M solenoid wr
jﬂl‘!f[’ﬂﬁ'ﬂ .fIJHu'. et 'ﬁ.r'irf il ik EpeE DA

For this case, the erw-ial conditions are the
constaney of aff phyvaical dimensions of the el
Any vhanges m the midvetance of the coill ran
theretore omly bie brooghit sabout by changing
the pumber oo turns of wire wlile keeping the space
cweiipied by those turns the sone, . That s to <y,
wee enn onby merease the pomibier of furns by ale.
errasine the ganege of woore w=esl to wind the eaoal,
For snestmrpeas, of wee lgaed 2o B with & oodil wonnl
with Mo 22 b, wire, el woe perguired to re-winl

= Phe Wircloss Warld, Viol. 7, pagee 383, October,

1910, foir s o= aif Phe= Tieteer,

H43

LINIVEF CHIGAN



JANUARY 21, 1n22

it in the same space with twice the number of turns,
still keeping it as o single layver solenoid, we find
from the wire tables that the dinmeter of No. 22
H5.W.0G. wire is 0-0280 inch, and therefore that if
we allow the usual 10 mils. for a double cotton
vovering on this size of wire, it ineulated dinmeter
must be 0-0280 + 0010 = 0-0380 inch. To get
twice the number of turna of wire into the space
availeble we must nuse a wire having an insulated
diameter of one half of this figure, viz. } = 0-038
s (P019 inch. Allowing again 10 mils for the
insulation, we find thet the diamster of the hare
wire must bo about 0-(K8 neh, From the wire
tables we find that this corresponds sufficiently
closely to No, 34 S.W.0. The gauge of wire
ia therefore the one thut we should need to employ
in order to get twice the number of turns on the
eoil into the same overnll length.

Raferring back now to our formula for the in-
ductance of the coil, we see at once that if all the
phyaical dimensions of the coil are maintained
the same, e, 2 and [ ave constants, the factor
L* will nlso remain constant, sinee it is 8 function
l:ml"'n" of I and ! for & =ingle Inver eoal {unleas fhe
wire is very thick relative to the dinmeter of the
coil, which is an unlikely condition). Henee, the
inductanee of the coil is now proportional to #® and,
therefore, snee tho length of the eail is constant,
the inductance must he proportional to the square
of tho total nuomber of turms on the eoil. Hot we
have already seen that the maximum wavelength
to which the coill will tune with o given comdenser
15 proportinnal to the souare.root of the inductanes ;

Henee,

Wavelength == 1 Luduwctance

= ! t'TII.‘[‘I;H iw-_r n--nlimnlm,'l’
oz 4 (Tums)

= Turns

WAVILLESUGTH nF THE
XUMBERL UF TUHRNH
AR HRETAINER

That % THE 3MAXIMIY
UL I8 PROPORTIONAL Tio THE
FPROVIDED THAT ALL DIMENS[DNS
THE dAME,

Bo—d eod of any shepe it feed  diseessiona,

similar arrneement= H.Ir|1i:|.' ton Llies s s Lo the
e already given, sinee even with multiluyver coils,
it el the dimensions  length, depth, and mean
ilimmeter - are kept  constant the valoe of § will
reanain the same sinee the value of this faetor
tlepends only upon the two ratios, LengthfDinmeter,
and Dregeth ' Thameter. Therefore in this case also
the maximum wavelength will be approximately
prroporinsl to the number of tnens,

Sinee this conclusion applies (o multilaver eoila,
it iw anteresting to note s application to the
stundirdi=ed sories of mniltilnyver coils of the Honey -
comly,  Duslateral, Burndept e <omillar (v,
r!II'IlI_“H.ﬂ (H:I-hlﬁ nre |.."-|_':l1i"':1|l'|"o.' |'|[| '|.'I.1}It|!|-e|. I.|1H_|-r| l'r:lr;nt*rﬁ e":f
the seme =izge, while the overall doeensions of the
eotrplete roils do pot vary very greatly in the lareer
pizes (say from coil Noo 200 upwarnl«).  Henee
to @ very rough approximation we cun aay that
for the larger mizes of these coils, the maximum
wavelength to which thev will tune with a given
eondenser will be ronglily proportional to the nom.

THE WIRELESs WORLD

ber of turns on the coil. This relationship cannot
of course he taken a8 an sccurate one for serioons
work, but may serve only as a rough guide in
choosing & coil for any particular purpose when
the wavalength is known (see also Section 4 below.)

3. —-Ningle.Layer Coil with fired divwicter ond size
of wire.

Provided, ss stated in cass (1), above. that the
thickness of the wire s small compared with the
mean dismneter of the coil, it is immaterial whet her the
single-layer enil is of the pancake or of the =olenoid
type: nsif wonnd with the same wire to the same
mean dimmeéter their inductances will be squal.

The eaze now unler copaideration  introdoees
another varinble into the problern-—viz., the length
of the eoil—but replaces it by the poatulate that
the sizge of wire must remain the sone,  We thero.
fore need to refer again to our formula given ahove
to aee in what wayv these altercd comditions will
affect the conchwions already reacled.

If the size of wire s to remain fixed, and the
coils are wound with & single layver of wire only,
the number of tums of wire per centineetre Yength
of the voil must remein constant. sinee the namber
of turns of wire that it is possible to get into
centimetre length s the reciprocal of the insuleted
dinmeter of the wire. Henee we now have 3 and
n both fixed, and ! wvariable, sinee the total
number of turns N - sl can be changed, and
conseqpuiently the inductance of the coil becomes
proportional to (L which ia evidently also pro.
partional to N7 if we ntilise the relation hetween
N andd ! yuoted & few lines above.

But as we know that the maximmn wavelength
i# proportional to the square.root of the inductance,
we ran state at once that

Wavelength o= 4 AL

A reference to the ecurves zmiving values of L7
{to which referonce has been made above) shows
that for coils in which the ratio F'/} is larger than
about 8, the value of & for single laver coils varies
very little from wnity. I then we neglect
in the above relation we shall nol commit a serions
error.  This error in the maximoam wavelength
will not exeesd about 5 per eent. even if The length
of the eoil s only four times itz diwneier.

Hence for this case we may conchuie that when
the length of the single layer solenoid coil {or, its
radinl depth, in the case of a single-laver pancake)
exeeeds from four to five times the mean diameter
of the coil, THE MAXIMUM WAVELEXOTH 15 ATFROX-
IMATELY [PREOPORTIONAL TO THFE SQUARE-ROOT
OF THE NUMBER OF TURNS OX THE COIL, provided
the mean coil digmeter and size of wine remsan the
same,. This means that to double the maximum
wavelength to which & given coil will fune with s
grven condenser we must put on approsimately
four times the number of turns of wire,  Actually
slighitly: leas than four timesa the nuwnber of turns
will be reguired, especially if the coil ia rather a
short one to begin with, because as the length
i increg=edl, L7 will be increased somewhat mlso,
sn that their product will increase more rapidly
than the length alone.

Expressed in another way, this amomts to
sanving that in the case of shorter coils under theso

G44

UNIVERSITY OF MICHIGAN



ON THE TUNING BRANGE OF COILS

conditions, the maximum wavelength of the coil
in no longer proportional to the sgquare.root of the
number of turns but to a power of the turns which
becomes greater the ahorter the coil. The nature
of thia change may be peen roughly from the ourve
in Fig. 1 in which the ordinatea represent the
values of the index r in the relation

Wavelength ©= (Tumas)®

for various lengths of coil.

It will be noted from the cirve that the value
of » fulls towards the limiting value of 0-5 (which,
of course, ia the square-root) as the length of the coil
15 inereassd in relntion to its mean diameter,

H&
&5
H \
i
]
i o7 \
~""'--.____I_____
e o6 ] =) 7
LENGTH OF COL {
RATIO AN DA TER OF Con o]
Fig. 1.
Hewes we may  more completely  suminarise
this case (3) stuting that when the mean diameter

and the gize of wire are held conktant, THE MaxIMUM
WATELENGTH I8 ROUOHLY FREOPODRTIONAL TO THE
HQITAHRE-ROOT OF THE NUMHBER OF TURNH FOR LONGO
UL, HUT VARIES MUCH MOHE RAPIDLY WITH THE
TURNH FO'BE SHORT colls, reaching

portionalit
with the actual number of tums wl:.:: the lengtﬁ

of the vnil 18 rather lesa than ita diamotor.

Ao - Alwltilayer cod wich fioed length aecd wize of wire,

There is still 0 fourth case to which some attention
may be given, viz., the dependence of the maximum
wavelength upon the number of turns in a8 multi-
Inyer enil of fixed length, the stipulation being
made that the guge of wires is to remain the same
when the number of tums is varied, but that the
extra tums are to be added by inereasing the
number of layvers in the coil, the layers being
either very short, or suitably spaced in one of the
wayd well known in connection with multilayer
roil windings.

This case ik rather lews easy of solution than the
preceding, hut we may obtain & preliminary
npproximation when thers are only a few layers.
With this limitation which means that the ratio
of the radial depth of the coil o to its mean dinmeter

D e owmnull, d.e., say less thean 0405, When this is
the case, the offect of the depth o can be neglected
to u first approximation, =o that then the factor
L hecomes Nagaoke's original factor k withont
maodification just aa in the case of single layer coils.
Therefore with these assamptiona, [ is constant
and ) is approximately constant, so that the
inductance hecomes proportional merely to the
aguara of the number of turne, since & is unchanged
uncler these conditions.

Henee the coneclumion will again be similar to
that arrived at for casea (1) and (2) above, viz.,
that THE MAXIMUM WAVELENGTH I8 FPROPORTIONAL
TO THE NUMBER OF TURNS ON THE COIL, FEOVIDEDR
THAT THE DEPFTH OF THE OIL I3 SMALL,

When, however, a large change is made in the
number of turns on the coil, the considerntion of
"thi# case is much more complex, since an increase
in the number of turns involving as it does an
increase in the nomber of layers, will cause an in-
crease in the value of the depth d, and & slight
inereasa in the mean diameter 0. These two
changes will tend to cancel sach other in their
efert on the value of the ratio d/I, bat wsoally
the inerease in d will overbalance the incronse in
1), vmusing & resultant increase in tho ratio o/ 0
anil u conseguent Jecrease in the corresponding
value of k. The increase in [} will nlso bring
about a derrease of the ratio [/} and therefore as
may he seen hy reference to the curves giving
vilues of & (referred to above), it will cause a
further drop in the value of L. Sinee, however,
in the formula for the induc-tance of the coil, the
easential foctors nre now JPL ginee | is constant, the
increase in the value of [} just described may on-
tirely offest the consequent d in k', so that the
resultant effect on the product £k may, in certain
rircumstances, not be large. Under these con-
ditions again therefore the maximum wavelength
will remain approximately proportional to the
number of turns on the col.

The mngnitude of these various changes may he
illustrated by the following example, which ropre-
senta the case of A typical multilayer eoil in which
the number of lavers s progressively  increased,
keeping the axial length of the coil the rame, It
has heen assumed that ench layer s spaced from
the preceding one by an amount equal to the
insalnted dinmeter of the wire usesd, and the resalts
have been ealeulatedd for various numbers of layers
up to ten.  The main conclukdons can be drawn from
the table on the next page.

Ry inspection of this table it ran be scen that
actually the inductance increasea very nearly ns
the aguare of the number of layers on the coil,
the number of turna in each lnyer being the same.
This, of eourse, means that the inductance §8 very
nearly proportional to the squar of the number of
turng on the coil, just as it would be if all the
phyaical dimensiona of the eoil had remained un-
changed when the number of turms wis altered,
The laat column in the table Dhewded * Percentapgo
Deviation ' gives the percentage variation of the
infductance from strict proportionality to the square
of the numbsr of turs on the coil, and it ean b
e wt onee that the varintions from this pro-
portionality are guite siall
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The smallness of these differences merely serves
tiy emphasise the statement made above to the
effect that the decrease in &7 due to the increase
in the depth of the winding, as the number of tumns
i= increased, @5 practically offsot by the incrosse
i the mean diameter of the coill brought abowt
by the same canse, so that the prodoct TPLE°
reming practically o constant.

Ixpuerrasces or MunTicaver Corus wirn Varyiso
Nruner oF Lavenrs.

Total Mean Inductance
No, of numler dipmetar ol coil Percentage
Javers, of of il {eemti- dleviat .
Cturns. (inches). met re. )
1 25 2[Wh 37, RiH) — 250,
2 il 2y 165, (HHk — ]y i
3 T3 2-12 F4R, (HH} — 20
;4 00 2-18 B4, 00— -0t
5 125 .24 HETLRL L] — 1B,
i I 2-30 1,430, (WK} L LET AL
! B 200 B33 O S0, (M 4+ 2.30
10 250 2-54 3,000,000 - .2.80,
| |
Wire Noo 25 doeors  Jength of codl, !

-
LLEFFT R I |

This. of course, will not alwayve be the case, as
the figures given nhove represent but one example
out of many that might be chosen.  The proportions
thers given, however, are on the general lines of
those comumonly met with in practical multilayer
eoils, i that the axial length of the coil s aboot
a third of the mean diameter, or less,  The general
indieations of the figures given. however, point to
the oreurrence of a rather larger variation from the
proportionality of the inductanees with the sguare
af the mimber of tuens, as the number of turns is
further inereased bevond a ten-layer coil {250 tums),
The rea=on for this is that as the coil becomes
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deeper its shape approaches more closely 1o the
ayguare gection, which is more economical of eopper.
As this shape s approsched the value of L' suffers
a smaller decrense, and conseyuently the increase
in the vialue of F* overbalonees the fall in L,
Unlesa, however, the coil is made very deep, the
departure from the proportionality will not be
very great, Ao that to a first approximation the
above generalisation for the coil of few turms will
also hold for the larger coils; wviz., THAT THE
MAXIMUM WAVELFNGTH 18 FROPPORTIONAL TO THE
XUMBER OF TURNS ON THE C0IL.

The four cases of difforent limiting conditions
that we have just considered, while by no means
exhausting the possibilities will doubtless serve
to indicate the factors affecting any statement
connecting the masimum wave mqth with the
number of turne on the coil. It will be evident
from the above that the best generalisation ia thet
the wavelength is proportionnl to the number of
tarna on the coil, but it must e carefully borme in
mind that this does not apply te n single-layer coil
whether of the solenoid or pancake tvpe, if changing
the number of turns alters the axial length or
radial depth, reapectively, of the eoil. In moa
other rases the genernlisation ik at least aApprox.
mately true, provided that it must not be forgotien
that the eelf-.capacity of the roil has been neglecied
i this conaideration, and therefore that if a form
of voil ia usod which has a very high seli.capacity
the conclusions that have been reached may be
moddified considerahly.

The reaults that have bheen obtamed above may
alsn be found of wmne use when arranging tapping
points on a eoil to obtain different values of the
maximum  wavelength,. Hore, again,  however.
the self-eapmeity, and alsa the * dead-end &
cupacity of unused parts of the coil, will introdwee
miglibicntions, which will affect the results. U=
may b omade of the ' ocwrves in oo very similar
mugnner  to that  owtlined sahove for the pre
determinntion of tupping pointz on eoils of various
shapes, either when the suecesive taps are to give
equal  inerements of the wavelength, or  egual
inerement = of the inductance,

i =  —

. The Transatlantic Tests
SUCUESs OF BRITISH AMATEURS AND PRIZE AWARDS

stations hisve been heard in this country.
An examunmlion of the receplion logs that hawve
been reewived has browught to light inany interesting
fucts and it is hoped o deal with these more in
detmil i Inter issues as apace permits. It s
passible to state at the moment that signals from
American nmuitenrs have been heard 1o this count ry
at eight Brtish amateur stations, these stations
in #ome coses being operated jointly by more than
one experimenter.  Bome of the signals were also

5 HIII111III11"I‘I:i 't:| LT i.H.l'-tLIl.-" date=il |econiber
2ith, =igpels from several U8, amateur

A may b pemembanad, the tesis extepded from
midnight of Ihveomber Tth-Bth to 6 a.m. (.M. T.)
on December 17th, and lasted for six hours each
night. The fimt two.and.a-half hours of each
test perigd- - viz,, from nodnight until 230 a.m.,
wis n (ree-for.all period in which many trans.
mitting stations were taking part, the different
districts into which the U.S. amatear stations are
divided for inapection  purposes being  allocated
periods of 15 minutes in turn. Thus practically
all the AR K. L. radio stations had in turn @ chaoee
of trangnitting doring one 15-minute period each

heard a1t the Hague (Hollanel) and  at Niee  night, the exact time of this |-hour period being
{ Fravnee j. changrd on earh night of the Tests. As some of
IR 11
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the stationa from which signals were intercepted
were heard during this free-for.all period, it is
not poagible to verily their r&nﬂptinn other than by
the characterislics of the =i heard, and by the
period during which they were heard. The other
tranamissions, however, ‘during the remaining 34
hours each night were each allocated a definite
five-latter code word, by means of which the
ra-r‘uptlm could be wverifisil. Signals from five
American stations were |'.HI"LE'I.'| up complete with
correct code-words, ote., viz,
1ATY
1£E
ZBML
2FP
and ZEL.
Calls were alse heard during the free peeriods

from-—
IRU
IUN
IXM
2EC
anid 2ZRU ; the last one Leing A
little unesrtain.

In addition to the above regular schedule of
tru.nmuluﬂnl an additional apecial U.8. atation
was erected just before the beginning of the tests
on Mr. ley's recommendation after he had
preliminarily investigated the receiving conditions
on thia side, and found them somewhat different
to his exprctations. This station, call letters
1 BCG, was erected by a group of prominent
U.8. Radio amateurs including E. H. Armstrong,
the inventor of the well-known supersonic hetero-
dyne receiver. This station was equip with
valve transmitters with an input :Il I KW, and
giving about 800 watia of high frequency snergy
in the antenna cirenit. It operated on n wavelength
of closs on 200 met res,

Although this station was allocated s definite
pogition in the transmission schedule, by cabled
information from the Trathe Manager of the
American Radio Relay League, it also made apecial
trangmisgionA to Mr. Godley over prolonged periods,
and despatched messages to him.

Very loud signels were heard from this station by
five of the British competitorm, while it was aleo
heard in Holland.

While doubtleas of considerable use to Mr. Godley,
it is unfortunate that the signals from this station
actedd sa a hindrance to some of the British
amateura, who picking themn up, rﬂcug;.mng that
they were of American origin and not knowing tha
special nature of the station, co the repeated
calls and messngea for hour after hour during
the heat nighta of the tests, to the complote exclusion
of poasible signals from other American amateurn—-
signals which must have been there hod they been
tunod in if the excoptional transmission qualities
of thoss particular nights s considersd.

Of those who picked up the mgnals, by far the
best peeeption was made by Mr., W. K. Burne, of
Hale, Cheshire, who heard no leas than seven
diffarent 1.8, stations of thoss listed above (includ-
ing 1 BCG). OF thesa seven, theee wers individual
period tranmmnissions, and were picked up with the
correct code.worda, ete.  The code word of a fourth
was also very probably heard, but there was an
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error in the letters which throws a slight doubt
upon the reception of this station. It ia therefore
congidered that he should be awarded the prizes
allocatedd to the most succeasful reception of the
signals. The prizes to be awarded to Mr. Burne
are therefore as follows, as the conditiona attached
to these awards have been complied with :—-

Amateur Bu Amrociation :
A * Bimplex ' cahinet valve set.
F.. M. Ashloy, Ltd. -
Prize valye £8.
G. Z. Auvekland & Son:
Apparatus value £10.
Burnham & Co, :
Firat prize— Bumdept Ultra 111 Receiver.
Butter & Co,:
Apparatus value £5.
Dubilior Condenser Co,, Ltd. :
Condensers value £10.
Halliwell & Good, Ltd. :
Apparatus value £30.
The International Electrical Trading Combine :
A * Coneertone Magnephone.™
Marconi Bcientifie Imstroment Co., Lid, :
Firut prize valus £25,
H. W. Bullivam :

Huollivan Wavemeter, value £35.

Bome of the other prizea that have been offered
will not be awarded as the conditions that were
attached to them as to the use of Apparatus maenu-
fartured by the firms in question have not been
enmplied with.

Kext in order of merit 13 Mr. H. H; Whitfeld,
of Hall Green, Birmingham, who heard two stations,
in each rase with corroct code words, in addition
to 1 BCG, although he was only able to listen
in for two nighta during the Testa, The sscond

ize offered by the Marconi Scientific Instrument
'II?‘T {valus Ilﬁf and by Messrs. Burnham & Co.
{n Burnd I receiver) have therefore heen
awarded to him.

Mesers. W. Corsham. of Harleeden Gardens,
Willesden, London, N.W. L0, and R, D, Spenco of
Craigheadd House, Huntley, Aberdeenshire, oach
heard signals from one station with correct code
words. Mr. Corsham's recoption was, however,
effoctod, wiing three valves, whercas Mr, Bpence
uaed wix, and therefore in the opinion of the judges
Mr. Corsham in more deserving of the award of
thr more valuable of the two third prizes that have
been offered, viz., a Burndapt 1 receiver (value £8).
The third prize {value £5) offered by the Marconi
Becientific Instrument Co., Ltd., will therefors be
awarded to Mr. K. D). Spence.

Mesars. A. E. Greenalade and E. McT. Heocs
working together at the Bnrtish School of Tele-
graphy Clapham Road, London, 5.W.8, heard one
station during the free period, in addition to
1 BCG.

Mr. J. R. Forshaw of Ormakirk, near Liverpool,
heard | BCG ; and Mr. T. Cutler of SBouthampton,
hoard 2 ZC calling during the Test period.

The decision with regard to the award of the
prize offered hy Messrm. I, Heskoth for tho beat
designed circuit will be announced later,

Descriptions, illustruted with photographs and
circuit disgrams. of the various receiving stntions
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at which U.8. Amateur signals were heard will
be published shortly in these columns,

Isewhere in this issue will be found an account
of Mr. Godley's experiences in this country, written
by himsslf-—an account which we were fortunately
abls to secare from him during the few hours
that he had to spare in London after the finish
of the Teste and before he sailed for the States.
It will be ssen from this account that although
he had exeeptional facilities granted to him as
regards size of serinl, and freedom of choice of
location, he was greatly hampersd by the atmos-
pheric conditions and physical discomforts under
which he worked. His choice of the location
that he adopted—viz, near the ghore at Ardrossan
(near Glasgow) was made on recommendation
of that locality made to him by &8 number of radio
engineers  in America and elsswhers, but  his
choice involved working in a tent out in a fleld with
the attendant discomforis attached thereto, The
dampness of our climate as compared with the one
to which he is aceustomed, together with the ex.
posure to heavy raing and cold at night proved a
great strain to him, but we sincerely hope that
on his return to his own land he will soon regain
his vsual good health and cheerfulness.

It is of interest to note that in all cases the asrials
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used by the successful British amateurs were
within the limits imposed by the PPost Office
licenses, and were therefore very much =maller
than the nerial system used by Mr. Godley.

Mr. Godley’s aerial also possessed the advantage
of eliminating some of the atmospheric interference
as compared with an ordinary type of aerial.

It is indeed fortunate that the Tests on this
occasion lasted for a longer period than last tame
(February, 1821), as the general results obtained
by all the stations, including Mr. Godley's, show
that the signals were heard on a few nights only
Apparently at the beginning of the Test period
transmission was bad, but the signals gradually
inereased in strength during the next two nmights
and then faded right away again until nothing
whatever was heard during the last nights of the
Test.

Donbitless these changes were closely connected
with the meteorological and other atmosphenc
conditions existing over the Atlantic at that time.
This point is being investigated further. as the
weather charta for that ol are being collected.
Had the Test only lasted the three days allocated
on the previous ogeasion, it is quite likely that onee
again nothing would have been beard.

PHILIP R. COURSEY.

Exhibition of the Physical Society of London and the Optical Society

THE twalfth annual exhibition of the Physieal
Boviety of London and the Optical Society,
wid held on January the 4th and Sth at the
Imperial College of Beience, London.

Amongst the exhibita wers several of nI'H_‘{"i.H!
wireless interest. Marconi's Wireless Telegraph
Company exhibited an automatie wircless alarm
device which responds to a call from a vessel in
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distress, even though the

recaiver is left entirely un- T
attendad. The device is

termed the *'4 second " alarm

apparatus, since it operates ot

on & particular signal, having

A duration of four seconds. Tr.

The apparatua in unaffected
by jamming from other sta-
tions or from atmospheric
disturbancea. In the event
of 8 breakdown in the re-
oeiving apparatus, auch as
would be caused by the
burning out of the valve em-
ployed in its operation, the
alarm is automatically
sounded so that the operator
in charge may be ralled to
re the burnt-out valve.

garg. H. W. Bullivan had
reveral exhibita of wireless
intereat and icular men-
Hon may made &f
apparatus  for radio fre.
quency measurements, and
standard heterodyne wavemeters,

Undoubtedly the most attractive item of the
exhibition to wireless amateurs was the demon-
startion given by Mr. A. A. Campbell Swinton,
F.R.8., on the electrostatic phenomenon recently
describod by two Danish engineers, Mesars. Johnsen
and Rahbolk, bofore the Inatitution of Electrical
Enginsers. Mr. Campbell Swinton includad in his
Uemonstration an historical account of the various
discoveries made in connection with this phenom:
enon, and showed ita importance in the light of
proscnt day knowledge. A description of the

apparatus used by Measrs. Johnsen and Rahbek
has already appeared in The Wireless World.*
and the apparatus used by Mr. Campbell S8winton
is shown in the phutaﬁfh, whilst & oirenit disgram
is given above. ure and demonstration on
thia subject was given recently by Mr. Camphell
Swinton before the Royal Society of Arts.

* Loud BSpoaking Telephones—IT, by Philip R.
Coursey (The Wireless World, pp. 225-228, 2R0-202
and 311-314, Volume 8, 1021).

Petition to the Postmaster-General

HE Petition to which reference waa made

at the meeting of the Wireless Society of

London on December 28th*, when it waa
exhibited, waa aigned for and on behalf of The
Wireless Society of London by Dr. Erskine Murray
an President, Mr. A. A. Campbell Swinton as Past
FProsident, and Admiral Sir Hen Jackson as
Frosident Elect, also by Mr. F. Hope-Jones as
Chairman, and Mr. Leslie McMichael as Secretary.
Then followed the signatures of sixty-five Provincial
Wireless Societies representing in all upwards
of 3,300 amateur radio-telegraphists in Great
Britain.

It was presented by the Chairman and the Secre-
tary on December 20th, 1821, at 8t. Martin's-le-
rand to Captain Loring end Mr. de Warde who
received it on behall of the Postmaster-General
and gave & very sympathetic hearing to the

Dolpuuum,
t waa pointed out that the only Societies whose
nlg:nnlurm did not Bppear wers those connected

L

'-S’Hpaglﬁﬂﬁ ufﬂmm

with schools or colleges closed during the Chrstmas
vacation.

Mr. Hopo-Jones emphasised the National charac-
ter of the Petition, not only with respect to the
pignatories, but also in ita objects which were
quite unselfish in their patriotic aspact.

They voiced a national resentment that public
porvices such as wirelesa Time and Telephony
should be left to our neighbours to provide, aru:l
that permission to transmit Weather
and music by wireleas telephony should be rafunad
to Companiea competent and willi to do so
without interference with the defensive services
of the country.

They recognised that the Post Office was not the
ultimate authority, but their only constitutional
means of acceas to the Wireless Board was through
the Postmaster-General and they avowoed their
intention to urge their plea with all the force of
which they are capable consistent with econstitu-
tional methods,
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Some Hints on Soldering

By G. P. Kmsparsr, B.Sc.

ghould be borne in mind by the man who
wiahes to construct sound, reliable electrical
apparatus is this : so far as is practicable, every
cirouit copgist of a continuous metallic
th, with no " contact™ connections., This,
ar, really amounta to saying solder all joints.
It is to be feared that many amateurs disregard
this rule, not from ignorance of it, or of the troublea
which come from its neglect, but simply becsuse
they lack the necessary akill with the soldering
iron. I believe that many are deterred from trying
to acquire that akill by the prevalent idea that
soldering is mysterious and difficult, and it is the
object of this article to show that with an under-
standing of the principlea involved, and a very
little practice, anyone may turn out work which
may not be beautiful, but which is perfectly
satiafactory from the slectrical point of view.

Lat us start, thea, by considering what actually
happens in the procesa of soldering. It all depends

the fact that if & clean surface of molten
metal be brought in contact with a clean suriace
of another metal which is merely hot, there is formed
at the surface of contact an exceedingly thin
film of an alloy of the two metals. If the molten
metal is then allowed to cool down and solidify,
it will be found that it ia adhering firmly to the
other, and that the two now form & continuous
mass, having, electrically, no contact resistance.
Here, of course, is the ired process, but thers
are certain provisos. First, I do not wish to imply
that all metals exhibit these pro ies to the sgame
extent ; in practice it is found to use for the
molten metal an alloy of lead and tin, in varying
proportions, usually about two parts lead to one
of tin. Such an alloy has a conveniently low
melting point (about 400” Fahrenheit), and adherea
readily to all the commoner metals except alu.
minium. Socond, note the emphasis upon the
word *‘ clean,” for here 13 the crux of the whols
matter. The dirt which may interfere with the
provess is of two kinds, one being the tarnizsh and
greass usually found on metals, and the other
the film of oxide which forms when metals are
heated in mir. The first 8 removed beforehand
by scraping, filing, or rubbing with emery paper,
hiat the sscond i@ a more difficult matter. To
remove it we require what 18 called a * flux.”
Thie is & substance which has generally a two.fold
action, since it dissolves off the oxide, and prevents
the formation of more by providing a protective
film over the hot metal to off the air.

Many fluxes are known and used for different
purposes, but the electrician must be careful
which he uses, because some are capable of dis-
solving not merely the metallic oxide, but the metal
also, Consequently, if he solders two fine wires
together with such 4 Aux and chances to leave
a little of it upon them they are likely to be corroded
through in & short time.

I do not proposs to go into the merita of all the
rival fluxes, but shall just give the name of the one
which I bave found easiest to use, and most satis-
factory for general purposes, I refer to ** Fluxite,"

OHE of the most important rules which

& proprietary article which can be obtained from
most ironmongers in the form of tine of paste.

8o much for theory, now for practice.

Here is a list of the articles reqguired before
makiog the fArst attempt.

8 oz, moldering iron.

dtick of solder.

Tin of Fluxite.

FPisce of emery paper.

An old file which you don't value.
Pair of amall clean pliers.

HSome odd bits of wpger ire.

For heating the iron [ strongly recommend
either & gas ring, a Primus stove, or a plumber’s
blow-lamp ; don't put it in the fire if you can
posaibly avoid it. is matter of heating is one
of the greatest obstacles in the beginner's way.
for the exact temperature ia of some importance,
and can only be estimatad by purely empirical
methods. Bome judge it by the amount of green
colouration imparted by-the hot iron to the heating
flame, while others go by the " feel ™ of it when
held a few inches from the palm of the hand.
Perhapa the best plan for the novice is to test the
iron at intervals during the heating process in this
way :—Dip the point of it momentarily into the
Fluxite and note whether the paste burms off at
once, or merely melts and runs about on the iron.
As soon as it heging to fizzle off in & moment the
iron ie ready for use, and should mot be made
any hotter, or it will bacome impoasible to keep
a bright surface of melted solder upon it ; the
exceasive heat causea rapid oxidation of the solder
and one has to be continually removing the film
with applications of Fluxite.

If the iron is & now one it has now to ba ' tinned. ™"
for which operation the file is required. File
up one of the facea of the iron from the point to
a distance of about halfi an inch from it until it
is quite clean and bright. This must be done
A quickly aa possible, so that the exposed hot
copper Aurface may not have time to be oxidised
and dullad hy the air. Now dip it momentarily
in the Floxite and rub the prepared surface with
the end of a stick of aolder which has bean dipped
in Fluxite. If the stars are propitious the result
will be & coat of bright melted solder, into which
mora can be melted and applied to the work in
hand as required.

Now for the first attempt. Put the iron back
to keep hot (that is, with only & moderate flame)
and set about preparing two of the bite of wire
for jointing. ‘I.I':I wo pieces about six inches long
and of any gauge from twenty to thirty will be
suitabla. One end of each should be etri
of insulation for about half an inch and seraped
with a lmife until perfectly bright and clean.
Thia ia most important, for five minutes spent
scraping may save a quarter of an hour trying to
make the solder stick. Now smear the prepared
ends with Fluxite, and don't more of it on
your fingera than you can p, for it doesn't
wash off easily. Remowve the iron from the gas
and see whether the tin iz still bright.
it h.n.. become dull it may be freshened by dipping
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it in the Fluxite. ]!..nnu,“il ﬂh:lur is then to be
melted upon it to give a good , and into this
the two -H'.'H:l.l- are :h pad cand  twisted
about until t h.n.nuf p the tinned
ends in Fluxite, l:-w:.lt- thum toge t.l:lar t.l,%;.l} with
the plmru, and tl:uan dip the t-'m.lt- in

solder for a few seconds. Upon
it you will see your first soldered joint.

Here, then, we have the whole : Sera
or file the surfaces bright, apply Flu:l:it.u, tin tlm:i;',
mnm Fluxite, place her and heat, either by

ing in melted solder, or placing in the flame.
[‘[ﬁ same and would have Eaan attained if you
had put the twist cautiously into the Aame
for a few mnmantu?::.{m great care not to make
the wires red-hot. This m-ut.hndmt.huhﬂ.tﬂrnrﬁ
when the two piecea of metal are large, since the
iron cannot supply enough heat to melt the solder
over large areas.)

The example 1 have given istypical of all solderi
operations, and the method there outlined
enable the amateur to deal satisfactorily with all
the jobs he 18 likely to come across.

I add a few tips which the novice will do well
to pay heed to.

(1) When tinning a surfacre on a large piece
of metal try to warm it up in the flame

fﬂ]’lﬂ\mg

first.
(2) When soldering a joint in an aerial use
as cool an iron as you can, for much heat

will seriously weaken the wire,

Fig. 1. Mr.J. R. Hoult’s Station.
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{3) Devote all your care to cleaning, for therein
uthunaurat-ufmum, o trace of grease
may make a join impossible.

i4) Don't put the iron on to heat and f""gtr
about it, for if you do you will find all the
tinning will hurm off.

(3) H-ad:pnrmg rathar than lavish with your
sol

S

A Manchester Expe:nmeutnl

Station
A The accompanying photograph, Fig. 1, shows
the experimental station belonging to Mr J.
K. Hoult, a member of the Manchester Wireloss
Society.
Tha panel at the back containg two valves,
filament rheostat, and potentiometer, a low

frequency transformer and s high frequency trans-
former uﬂ]u*r of which can be used h;’:‘lnngl:;lg over

An I'ndoor Frame Aerial.

Fig. 2.

the connoctions, filament ammeter and voltmeter, and

a voltmeter for the H.T. battery. The tuner and
condensors can be seen on the table top, also the
wavemneter. The double pole switeh on the right
controls the wvalve filaments. The single pole
wwitch has since been replaced by a D.P. switch
to control, in addition, the H.'T. The push-button is
for t.l.kmg readings of the H.T. with lhﬂ voltmeter,
Fig. 2 shows a frame serial 2 ft. square, which
has been used successfully in the reception of
signals from Nauen, using one H.F. magmﬂca.u:.m
stage and the potentiometer method of reaction.
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The Reception of C.W. Without Valves*

By P. W. Harnis.

mﬂmﬁ of my paper this evening,
I Rmuptmn of C.W. without Valves,"
to some members to be of
hm:ml. lnl:-umﬂ. rather than practical importance.
Am ovoryons knowid, continuous waves are received
nnmdn.yl pmnmllﬂ entirely by the heterodyne
mathod, the local oscillations for which are generated
sither by the receiving walve itself, or by means
of a valve in a separate oscillator. So general
im thia method of receiving that I am not aware
of any other device for the purpose being marketed
at the present time.

A fﬂraﬂum m mmhm with a wireleas
angmanr who has q:ra:-t- deal of experience

and mtmg C.W. stations I mentioned
ﬂmt I had been looking into the matter of recsiving
C.W, without valves, with & view to finding some
interesting line of research. He I'EITI-B-'I-'IE'BI:I “why
worry about any other method—the valve does all
you require } "' This poaition wounld seem to be

a dan one. Why should we assume that
ﬁmht.}' tion is to be reached by walve
mathudu ! Why should we sssume that progress
iu-nnl}rt-uhumndﬁwithldHﬂMutil" tronic
emission from heatod filaments T As the premier
Wirelesa Bociety of this country I think we should
pay avery attention to finding new methods of
research, and the whole object of my paper this
evening is not 80 much to tell you anything new
(although I hope one or two small matters mﬂ be
new), but to draw attention to this neglect of one
aspect of wireless,

I think I may say that, since the Armistice,
practically nothing has been done in seeking for
new forms of detector, amplifier and oscillator
for reception, other than the valve.

Before outlining a few suitable amd interesting
methods of receiving C.\W. without valvea I would
like to take your time for a few moments to con-
sider certain points regarding valves which will
help us to understand other devices, First of all
the valve is & very simple, easily acquired piece of
apparatus (if you have the money) but its many
advan must not hlind us to ita numerous
disadvantages. I do not kmow whether you have
congidersd how wvery inefficient the wvalve is, if
you count the efficiency as the ratio of electrical
output to electrieal input. We will say that
the averngs valve fakes about 06 of An ampere
on 4 volte. In thia way you have 2} to 3 watts
of energy consumed, quite apart from that fromthe
high tension battery. Now the output, of course,
i3 vary small and when you come to use I.'In or H
valve amplifiers the current consumption is con-
siderable. The chief dissdvantage of the wvalve
then is that we reguire either an accumulator or
some other form of low tension supply.

If you congider the valve puml;,- Bs o detector
{and not in & circuit, causing it to act both as an
amplifier and detector), it i not very much more
efficient so far as strength of signals is concerned

*A Paper read before the Wireleas Bociety of
London on Wednesday, December 28th, 1021,

than the best crystals. It i, however, much saser
to sdjust and is more constant in action. As an
w it stands in a class of its own, and to
anything to excel the valve in thia reapect
would appear to be a somewhat difficult tesk.
As an oscillator it should not be, T think, diﬂ’le{-nlt
to beat the wvalve—there again ita electrical in-
sfficiency stands out. If you use a valve in a
-z:-rah oacillator your ratio of output to input
i, output of high raqumﬂmﬂntm to
input of energy) is very low. . electrically
it ia one of the moat inefficient devices in existence.
There ia another aaspect of the ion which
is not always evident to amateurs in large towna.
Take the cass of the provincial amateur whe,
wa will assume, ia situated 10, 15 or 20 miles from
the nearest source of electrical aupp] Let us
aeEsUme puch an Amateur desires tul.tufl'.-ll.are
ceiving station. He either constructe or purchases
& tuner having the necessary range of wa
from the amateur 180 metres to 23,450 metres
of Bordeaux. Then he turma his attention to the
detector and having decided on a wvalve, finds, of
course, that he needs accumulators for his low
i m:itﬁ]y and he also needs s high tension
country amateur can easily obtain
tha tension uupp]i![mm dry cells, but in the
cases of low tension, what is he to do if he wishes
to charge his accumulator ¥ Very many amateurs
in the country are debarred from C.W. reception
owing to the fact that they have no facilities in
the way of low tension supply. If the amateur
in such a case decides to confine himsalf to
reception he will find there ia nothing for him
over b, MM metres and very few stations above 2,000,

Fig. 1.

As everyone knows when the Poulsen are was
first evolved it was the first commercial generator
of high frequency oscillations. The detector used
with it was lmown aa the " tikker."” Now the
“tikker " is atill available to those who like to
use it. Ita efficiency is not high ecompared with
modern receivers, but I should imagine that manwy
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amatears, if they could get hold of a suitable
and inexpensive tikker, would usa it, as one doeangt
nesd highly efficient apparatus to receive high
power C.W. stations in this country. In Euro
the trouble ia frequently to eliminate them.
Fig. 1 you see the original arrangement of the
tikker. The tikker, of course, im nothing more
than » vibrating int«arru[.:tar. In the original
tikker, contact was made een two gold wires
which were vibrated against one another. These
wires are shown in the Fig. at G.

Many amateurs think that the tikker was merely.
& devies to interrupt the high frequency current
after it had been rectified, but the original tikker
cirenit consisted of the oscillatory cirouit without
a rectifier and a large condenser (a condenser of &
considerably higher value than the condenser in the
tuning circuit) so that when the two wires came
together the ensrgy which ha to be in the
tuning condenser discharged into the larger con-
dlenner.

Now here is another form of tikker (Fig. 2)
having a rotating interrupter in place of the
vibrating wires. %’ha buzzer type of tikker does
not give n musical note and there is, of course,
a great advantage in having sach a note.

Fig. 2,

In this case the current is interru Very
rapidly but at a regular frequency, the results
being & musical note, but whatever the form of
interrupter the tikker cirenit is usually the same.

Thera is no rectifier as in c sota, =0
that every time the contact is made, whatever
the charge happens to be, sither positive or negative,
C, will first of all discharge into the condenser C,
and then at the break C, will discharge through
the telephones as a single pulss. The great dis-
advantage of all tikkers is that they give the same
note (musical or non-musical) to signals and to
atmospherica.

I had originally intended to show you this evening
an sxperiment with & very aimple form of tikker
which pgives ﬂm good results. It requires a
circuit either rply tuned to the marking wave
or loss sharply to those stationa which have no
spacing wave. In any case where there is so
little difference between marking and ing waves
that it is iﬂnﬁmﬂ:’r only separable with the
haterodyne the tikker will give a continuous buzz

throughout. The principle of this tikker is shown
in Fig. 3. In place of the vibrating wires or
rotating hrmkm‘Figu. I and 2 & form has been
evolved consisting of s wire resting Iighﬂmm
the edge of a rotating wheel. It gives a kind of
breathing note guite pleasant to read and has proved
to be very sensitive as compared with many other

Lo
- HJ
J‘; ,

forms of tikker. It m;:—dur]:d to 'l:lm whils ex.
perimenting that it wou posgible to dispense
with an electrie motor for rotating a wheel, or with
8 cell for huzzing, by using the edge of & gramo-
pl?nrgﬂ- turntable. o=a who have hones
can try the experiment for themsalves. Unfortu-
nately the gramophone has not arrived to-night
for the paper, so that I cannot show the ﬂIFHrilI:ﬂ;lt-.

To perform the experiment, connect a piece
of electrie lighting flex to condenser C; (Fig. 3) and
connect another piece to condenser C,, the other

copnectiona being aa shown. Now fray oot one
end of the first piece of flex and allow it to rub
on the metal edge of the gramophone tumtable.
From the end of the second piece of fex
out one or two rtrands, bonding the others back.
When this has been dooe, hold the end lightly
and allow the tips of the strands to rub very lightly
upon thea meta{) edgo, varying the pressure until
beat resulta are obtained. Nauen, Camarvon
and Clifden—stations which do not radiate spacing
waves—are among the best for experimenting
with tikker devices, for with many C.W. stationg,
if tuning is not very careflully done, the tikker
will give a continuous hiss from both marking

und =pAcing waves,

fo]e
Fig. 4.

Thia iz the simplest form of tikker I know, and
those interested who try it will be surprised at
the resulte. Another form of tikker, which is
Bim to make, uses two buzzers as shown
in Fig. 4 To make it you take a pair of
ordinary buzzers and alter the windings as shown.

653

KU EDCIT C KAl il
I_'.!. CF !II e Bl Mk A I



JANUARY 21, 1822

The biizzer on the ri,glit- has ita windings connected
up in seriea with the first buzzer, a0 that its make-
and-break contacts have no current flowing through
them. The interrupted current from the buzzer
on the left will also through the eoils on the
right and will vibrate the armature. The two
terminals on the right hand side are connected to
the receiver as before. It is not advisable to use
high note buzzers, as altho it might = r
that the very high note hwugh wmllgdh givEFEu
hest results it is difficult to get them to ran her.
and I find I do not get the musical note which 1
ahould expect in swch a case. A further form of
buzzer tikker which combines both & buzzer and
a heterodyoe method I shall mention later. All
these early tikkers have the great disadventage
of resolving all the signals into one monotonous
buzz. This is a serious objection.

a/ A

o c

o
y ok

L Ls L [C

g

E=
F'I:E. u'.
The next step in efficiency war the introduoe.

tion of the heterodyne method of Fessenden.
Fig. 6 shows one of the severul heterodyne

Fig. 8.

methods first described by Fessenden. The
tor & wos a wsmall high frequency
alternator (the three-electrode wvalve was Dot

known at the time) and you will seo at I an elec-
trostatic telephone. 1 really cannot see how it
worked well and it does not strike me ns an
effirient deviee, We will assume the aenal circuit
mncluding Ly is tuned to o certain frequency.  Then,
by the well-known heterodyne method voun tune
the ecireuit onm the lefe to a slightly different
frequency. According to Fessenden's stotement
the difference of the electrostatic attraction be-
tween the diaphragm I and the other portion of
the telephone set up by the beats will give
vou the necessary nusical note. Fig. 6 =hows
another method in which vou hove a differ-
entinlly wound telephone which would function
in the same way. Fig. 7 shows a form with
an iron core. I should not imagine the iron core one
would be wvery efficient on radic frequencies.
Fig. B shows what appears to be the most practical
method of all, with a crystal to rectify the L.F.
currents.

Owing to the great difficulty in obtaining a
source of high frequéncy current which was per-
fectly constant in  frequency the heterodsne

THE WIRELESS WORLD

method was not muoch used in pre-valve day:
Arrs could be used, of course, for this purpose,
but they sent the received note up and down in
n distressing fashion. For some time after this
tikkers were still used particularly with the arc as

L,

Fo
g

E
Fig. 7.
developed in the Tnited States. [ understand
that for many years the Federal Company used
the rubbing contact form, with a wire rubbing
on the edge of a smooth wheel without any seg-
menta. 1t proved, I believe. one of the most
efficient types of C.W, detector in its days. .
The next deviee (Fig. 8) was the Goldschmidt
tone wheel.* This was really a development of

Fig. 8.
If we run a rotating tikker at a speed
high enough to make and break the cireuit at the
sameé frequency as the high frequency eurrent
wo wish to detect, we ran discharge the condenser
in the receiving cirouit every time it is charged

ihe tikbker,

*hiymmor's NoTE —There are bwo larms of tone-wheel, [n ont
form & commutotor b8 uwsed which reclifies both halves of ke
waved recelved, Thi fonmo is shown In Fig. g, the two b
Ity and B of which bear on different halves of the commutator, In
the other form {that mentloned in the « the wheel i simply

ahb rlerfufler making and the i oata
I]:Eiﬁh:pphu[m:ﬂhg to that |:|!I t nullil:rrr||ll'I.r:n'.rl:ll“'.E i
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\say) positively. If them we run the tikker syn
chronously we shall get a porfectly rectified current
or rather a series of pulses which will be in effect
w stoad liIurrTnL If, however, we run our tikker
at u slightly lower or higher speed the charge,
when * tapped " will first be positive at (say)
the highest point of potentinl, then the next
make will be at uightly lower potential,
then after o few more " makes™ the receiving
condenser will be tapped at the “neutral”™ point.

Fig. 9.

After this the condenser will be discharged when
slightly negative and o on until it is discharsed
at the paint of maximum negative potential. The
result will be a “beat’’ similar to the note given by
the heterodyne. The mechanical side of the
Gioldschmidt tone wheel wants a little attention
if it ia to run at & very high spead, but as we seam
gradually to be increasing the wavelengtha of our
wireless stations—I do not supposo it will be very
lopg before we go beyond the 30,000 metre point—
snd the frequencies will be correspondingly lower.
It s not difficult to construct a tone wheel with a
little motor running at 3,000 peve. per minute.
If you take a frequency of 20,000 a sscond and &
motor ranning at 3,000 reve. a minute you will
need 400 segments on the wheel —not a very large
number. It is rather a tricky device to run,
but mot unpractical, and a skilful amateur should
be able to make one.

There ia a further method of receiving C.W.
which has been developed in this country and
also in the United Btates. It consists of making the
recoiving condenser variable by rotation at & fair

\':mqlh moving platea of the ordinary vane
rotary condenser are attached to the shaft of the
motor and run at (say) 300 or 400 revolutions &
second. The capacity is thus wvaried at this
frequency.

There is one more buzzer method of some
interest giving a pleasing musical note.

The circuit is shown in Fig. 10. It consists of
the well-knownMarconi Balanced Crystal Receiver
to which is connected o circuwit consisting of Ly,
C, C; C; and O, energined by a circuit Ly" consisting
nt an inductance and condenser oscillated by a

busrer. The potentiometers of the two eryvatals

are adjurted so that only strong aflect the
receiver. Lot us now operate the buzzer. Each
interruption of the buzzer oscillates the circuit B,
and sach oscillation acting through J affects both

Y

Fig. 10.

eryetals and allows a pulse of current to pass
from the condenser C to the te ooes, I now
the frog r of the circuit L," s adjusted to be
alightly different from the incoming [mqmnc;}"
of the signals, then the crystals will be * opened ™
progrenaively from one polarity to the other of
the condoenser O, giving an l!:f{oct similar to the
Goldachmidt tone wheel. If the oscillations in
the buozzed circuit are of sufficient intensity to
last from one interruption to the next, a practically
continuous hete note will be prodoced
in the telephones, but il they do not persist long

h there will be & combination of a bhuzzer
note and a heterodyne note.

80 far we have considersd only devicea which
do not amplify but the greatest peasibilitiea in
the reception of C.W. without valves seem to be
thosa in which the dynamo principle is usad.
The American inventor SBhoemaker has used the
alternator principle for low frequency amplification
and the production of & musical note at the same
time. His device consista of a small alternator
giving & note of say 500 per second suitable for
aural reception, rectified current from a erystal
detector bein through the field of the
alternator, oo will sse from Fig. 11 that when
no rectified current comes from the erystal, there
will be no field current, and you would hear nnthi{}g
in the telephones connected to the armature. If,
however, any currents pass from the crystal rectifier
to the field coils vou get a musical note depending
on the frequency of the alternator. Not only do
you get a musical note but the received rignals
are considerably amplified. This device would seem
to muggest many experiments for the amateur.
I stated early in this paper that the valve is a very
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inefficient device a8 regards current L'muumEr'I:imJ..
When you have several valves in & receiving circuit
vou have a wvery large current consumption.
The total consumption in, say, a four or five valve
amplifier is more than enough to drive a small
maotor ar & small alternator and the ocutput of such
& machine need only be very small. It seems to
me that you could utilise, in the case of the provin-

Fig. 11.

cial amateur, & clockwork device. You could use
some [brm driven by a clockwork deviee such ns was
provided in the old magnetic detector and I have
no reason to think that amplification by the dynamo
principle may not reach a much higher state of
perfection than has been reached by the valve.
Although I have not been able to trace the munber
of the patent I know a certain amount of work has
been dons utilising the dynamo principle for high
frequency wmplification. There also appear to
be’ possibilitiea in the use of & dise dynamo similar
to the motor used in certain electric light meters.

The devices I have mentioned indicate thera ia
a very wide field to be explored by the amateor
in C.W. reception without valves. It would appear
to be by no means impossible to get a much higher
officiency thap wo can at present obtain with valves.
The best of valvea have a rhort life and are expen-
give, while the accumulator and high tension
battory ofton cost more than the rest of the
apparatus. Home clockwork device such as I
have soggested would be much cheaper to buy
and offors & line of research open to all amateurs
in country districts at small expense. 1 have at
hame carried out small experiments in this way,
soveral being very promising, which I hope at a
later date to show.

Unleas, of courss, you get some form of heteredyne
or nearly synchronous interrupter you eannot
possibly  get the sdvaotages of differentiating
atmospherics from aignals, but it would appear
to bo possible to make s low frequency dynamo
amplifier on the same shaft as the Goldschmidt
tone wheel the total power required toresolvethis at
high speed being very small. However, it s quite
possible that some members have experimented in
reception without valves, particularly in the early
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days, and the main object offmy paper is to raise
a little discussion on this point.

With regard to valves and to show I have no
bias againgt them, I think you will be interested
in & thres.valve amplifier I have constructed.
Bome months ago we all listened with great pleasure
to & paper by Mr. Campbell Bwinton on the con-
atruction of & six-valve lifier. Immediately
afterwards | decided to k?l.t:l;;l such an amplifier
but having no worksh facilitiea | was debarred
fromm manufacturing :’;:a intero bla trans-
formers described. When later on I found wou
could purchase them I went into the matter again,
bt when I saw how high the prices were I ch
my design and deci to sen what could be done
with the construction of a threa-valve lifier
with one high frequency, ona low frequency and
a detoctor wvalve. An examination of warious
cata showed that the component parts were all
available, Every part of the amplifier I have on
the tahle was purchased new with the exception
of a telephone transformer of the army type.
a telephone condenser, and an empty Mark .FIEI
case. The high frequency transformer is cf Mr.
Sullivan’s design as advertised in the technical
pross, the low frequency transformer is of the
Feodoral type, while the detector valve functions
with & grid leak and condenser. 1 have several
soparate filament resistances for each wvalve,
I am using different tvpes of valve and can adjost
oach valve to the best point. The particular foatiure
of the amplifier is not that it is better than the
best commercis]l appamtus but that the cost s
much lower, The whole amplifier costa less than
£10 and those members who have any compooent
parts by thern ean save that proportion of the cost.
The whole of my receiving apparatus is on the table.
It consista of o Mark IIl tuner, converted as
described by Mr. Coursey in The Wireecas World
g0 that the AT.C. can be placed sitheér in series
or in parallel, and with terminals fitted for oxtra
inductances.

You will eee T am using Duolaterally wound
coils for tuning amd reaction. They are mounted
on the back of the Mark 11I tuner in & thres-coil
mounting. With these additional coils I can pet
wavelengths up to Bordeaux quite easily. On
the top of the amplifier are ordinary American
hattery switchea connected a0 that the high fre-
quency valve and the detector valve, the detector
valve and the note magnifier or all three valves
together van he used. 1 shall be plrased to show
the amplifier after the lecture to anyone who rares=
to ses it, and to give vou an idea of the strength
nf signals obtainable [ will connect the instrmment
to a loud rspeaker. (A Demonstration of the
Amplifier was here given.)

With this receiver with Duolateral coils and the
throe valves working I have no diffioulty in hearing
most of the American h.‘ql wer stations on the
ptandard G.P.0. aerial. ]I:ru frequently heard
Now Brunewick, New York Central, Tuckerton,
Annapolis and Marion stations. The advantages of
the small aerial are, of course, that you do noc
get the stmospherica to the same extent as on the
larger perials, The Dutch copcert is sudible on
two valves. That, gentlemen, completea my
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remarks and I shall be delighted to bear any other
member's experiencea in the reception of short
waves without walves.

DISCUSSION.

Mr. A. A. Campbell Swinton.

We must thank Mr. Harris for drawing our atten-
tion to other mattersa besides valves. 1 think it
is very likoly true, aa ha says, that there is rather
& tendency to neglect the other methods at the
present time bocause the valve haa produced such
very wonderful reaults. 1 do not know if you are
all aware that experiments are going on with valves
which have no heated cathode at all, not thermionis
valves, but dfonic all the same: wvalves in which
the electrodes are cold but in which & conductin
atmosphere, I believe helium, is employed, an
in which mo grid is used. The modulation is
effected electromagnetically by a coil outaide
the tubs. I do not know if any experimenta
have been oconducted with these valvea in this
munbi:an but in America they are used, and if
anybody Fruant knows anything about the results
obtained | am gure it would be of intereat. Thers
iz mo doubt at all that if we counld have wvalvea
that did not wira filamenta they would last
for aver and w want no filament batteries,

Helium is o very curious gas and at a suitable
pressure conducts energy much better than any
other gas, and I imagine that with high tension
batteriea of 500 or 1,000 wolts, you might get
an actual jump across the apace through the
helium which would not get across with any other
kind of gas. I mention this because it is & subject
of which we shall no doubt hear more before long.

Mr. Harria seemed to throw cold water and doubt
on the slectrostatic telephone receiver used by
Fessenden. 1 personally made some experiments
not 8o long ago on electrostatic telephones. These
consisted of nothing but two sheetsa of motal
which you have to charge up to a potential of some
hundreds of voltse. For Emt- rffuua I put in
between the plates a piece of chamois leather,
You glue the chamoia leather to one of the two
platea. You get quite good signals which are
extraordinarily distinet. You cannot hear speech
at a distance but if you hold the instrument to
your sar you get quite good signals, It haa one
advantage in that you do not get the terrible
noises from atmoapherica and other causes which
are sometimes enough to break one's ear drums.

Mr. C. F. Phillipa.

With regard to the question of whether it he
desirable to undertake research into the reception
of C.W. signala without walveas, it seems worth
continui that line of research omly if thers
appbars any likelihood of getting better reaulta
from thi other than the present wvalve, or even

some new valve of completely different

design. All thermionic valves possess two enor-
mous points of advantage over any mechanical
x‘plutm whatsoover, which 1 do not think
locturer has touched upon. Tho first is the
complete abeence of inertia ; every type of buzzer,
tikker, tone whesl or alternator suffers from a
amount of inertia inherent to the apparatus

m and that inertia has to be compensated

for by oxtra power supplied to the apparatua
to drive it ; that extra power might just as wall
ho put into & valve in ths form of filament current.
The sscond thing ir that very waluahle property
possossed by all thermionie valves, which we term
negative resistance ; resistance, which occasions
damping, is certainly not required and, in fact,
it ia mueh to bha de ted that any unnecessary
resiatance ghould be introduced in wireleas receiving
circuitsa ©+ when youn utilise 8 valve in 8 suitably
arranged regenerative circuit you can neutralise
practically the whole of the resistance (or damping)
mn that eircuit, the for such neutralisation
being supplied by the te battery and being
of HEH mﬁﬂ of 1 }rrni.llim:n];:'n or so. »

The lecturer has sssumed that most receiving
valves need 2 or § watis heating curreat for the
filament, but s series of valves has boen manu-
factured which reguire from 008 to 0-3 watta
to heat the filaments. These valves are known as
“BR Valves" and are made by the Marconi-
Osram Valve Company ; I understand that if they
are not actually on the market they will be very
shortly. One pattern o ted on 1§ wvolta 0-06
amps. (0-08 watta), another on 3-2 volta 0-1 amps.
{0-32 wattsn): currents of thia order can be drawn
comfortably from large dry cells, and if the vol
does drop a little one has only to turn up
filament rheostat ! These valves are no worse than
the standard R type of valve, they operate on
normal plate battery voltages, say 30 to 70 volts,
they aro hard and very stable, and may ba used
AR detectors, oacillators, and R.F. and L.F.
amplifiers.

A the cold elecirode valve mentioned
hy Mr. Campbell Swinton, this valve haa been pro-
duced in the States and is known, I believe, as the
“8 Tuba™; it has not been found wory good
for reception, that seems to be merely a matter
of further experiment, but it has boen extraordinarily
succemful as & roctifier ; it has some disadvantages
when compared with the Kenotron type of reetifier,
one of which is that there is drop of potential
ncroas the valve of the order of 20 volta, and
also a critically adjustod external magnetic fisld
has to be provided. As against thoss disadvan.
tages it has no filament whatsoever, and a little
valve about 7 ins. long and 1} ins in diameter,
with perfecily cold electrodes will deliver up to
1 kilowatt of rectified current.

The lecturer has referred to the probability
of wavelengtha going up in the future. Bordeaux,
the longest wave station now operating, is 23,430
metres, | do not agres that the tendency is
upwards : the frequency of Bordeaux ia 12,800
per second which ia getting vnrﬁl:lm to audibility,
and onee one arrives at audl frequanf: intor-
ference will make the high power worlong of 8 num-
ber of atationa impossible. 1 think that the
chief reason why extra long wavelengths woere
decided upon for those stations was
the expense or even impracticability of building
powerful Goldschmidt or Bethenod alternators of
a higher frequency than 15,000 or 20,000, Now
that Marconi has shown us that it is quite possible
to get wvery large powers, sven of the order of
) kW out of banks of valves, altermators may
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be auperseded, and as the higher frequencies
do not trouble valves, there will no longer be any
need for wavelengths to go up. It is surely pre-
ferable for them to come down, perhaps right down
to the order of 100 to 30W) metres, so that more
wavelengths can be allotted without fear of inter-
ferenoe,

However, I think we ought to thank Mr. Harris
very much for directing our sttention to subjects
which, although they may not prove to be of
importance to research, are of undoubted interest
o AmAtaura.

Mr. R. E. H. Carpenter.

1 do not think 1 have auything to add except
to say 1 quite agree with Mr. Phillips with regard
to the tendency to redure rather than increase
the wavelengths. There are two chief considera-
tions, tha first is with regard to the acrial efficiency
and the second is with regard to reducing atmos.
pherics. Captain Tumer has shown in a wery
intercating paper in the Ruedic Review that as
the wavelengths increass so the ratio of atmospheric
to wignal strength gets considerubly worse and
this seems & }Izzwprful argument for the reduction
rather than the increase of wavelengths in the
near future.

Capt. Donisthorpe.

I have nothing to add to what has already been
aidl excopt to say that the rotating condenser
arrangement mentioned by Mr. Harris gives guite
satisfactory results. The note yvou get is rather
& low one and makes a breathing sound.
Admiral Sir Henry Jackson,

I congratulate the lecturer on bringing certain
pointa to our notice and there iz no doubt that
doing away with batteries may be of importance
to rxplorers and those who if they want to use
wireleas have to employ a petrol motor or something
of the kind. If they can have an arrangement like
this dynamo that the author speaks about it might
be vory useful indeed for exploring parties, and I
hope he continues researches in that direction and
gives us his pevults, 1 think it 18 an interesting
paper and | do not want to eriticise the other parts.

Mr. G. G. Blake.

With regard to the dynamo tikker, the tikker
where amplification was suggested on a dynamo
principle, 1 think the greatest difficulty would
be experienced in having to produce an electro-
magnetic field dependent entirely on the signals.
The signal strength woulidl be so weak that it would
be difficult to get speech in any intensity at sll
Adding an iron core to the field would sbsorb an
appreciable current and probably damp out all the
aignals coming in.

Hegurding the cold electrode valve, T wonder
whether radium or radio active substanee has ever
beeiy tried in place of the filament,

Mr. H. 5. Walker.

1 should be glad if the lecturer would give us
a little more information on the reception of C.W.
emploving & gramophone. 1 did not quite follow
how the incoming oacillations were rectified by
the gramophone.
Mr. R. H. Klein.

I should like to know whether the dynamo
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principls was used as a detector as well. 1 was not
guite clear on that point. Also how the leeturer
proposes to the signals received from one
dynamo machine to snother for the purpose of
amplification or whether he considers sufficient
amplifiration would be obtainable from one ma-
chine.

Mr. A. A, Campbell Swinton.

I can myself answer the gentleman with regard
to radium. 1 believe it was suggested some years
ago, but [ do not think it is prectieal.  As & matter
of fuct 1 myself read o paper before the Physical
Bocicty, something like 20 yveam ago. before valves
were thought of, in which T showed that if you
had two heated Hlamentis, one of which was coated
with mdium and one of which was not, vou could
get an actual visible glow discharge from the one
that was coated with radium with & lower voltage
than the one that was not coated with radiom,
The number of electrons given out by radium are
g0 amall that I do not think its use practical from
the point of view of making ionic valves.

If nobody else wisher to ask any gquestions |
will ask Mr. Harriz to reply to the discussion.

Mr. P. W. Harris.

On the point of the eold valve. 1 had myself heard
that certain work was being done and if, as Mr.
Campbell Swinton and Admiral Jackson said.
we can do away with aceumulators, we shall be
taking & big atep in advance.

My point regarding the electrostatic telephone
waa that in the particolar circuit shown and s
the point where it occurred in the circuit the arrange-
ment was not such as would appear to give efficiency.
I know excellent results have been obtained with
other electroatatic telephones.

Mr. Phillips® point regarding the absence ol
inertin in the valve I apologise for not mentioning.
It is an important point. s regards the negative
resistance guestion I do not think we should be
unable to obtain the equivalent from some other
deviee. for if in an amplifier you feed back some of
the energy vou should obtain the eguivalent by
lewsening the damping in the previous eirewt.
Mr. Phollips also mentioned the new Marcom-
Osram wvalve. These valves are not vet on the
market go far as [ know or at least not in quantities.
They also mark a step in advance. I you reduce
the current consumption to a tenth of its t
value the valve ix still very inefficient and it does
not exactly anawer the point to say (I am not
suggeating Mr. Phillips said s0) that we can
other linea of research which are likely to be pro-
ductive of good result in view of the fact that the
valve ia improving. In tha past the coherers
were by no means fully explored before crystal
detectors come into use, and even to-day I am not
aure that anyone knows exactly how the magnetic
deteetor works certainly Professor Wilson does
not, judging from & conversation 1 had with him.
I think we should always be looking for new lines
of rerearch, whether or not we have finished the

articular line of research we are on. T must thank
E[r. Phillips for his remarks on the point regarding
long waves. What I meant to say was that since
the firat forms of tikker wene usel, particulary
winee Coldschmidt brought out his tone wheel,
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wavelengths have greatly increased. The excellent
reaulta given by the recent Transatlantic Tests
show that you can get good results on sho~t wave-
Eﬂnﬁ‘th and on these aerial efficiency is particularly
I waa wvery intercated to hear that Capt.
ﬂmﬁnﬂmrmr har wused the rotating condenser.
Shoemalker's U.5.A. patent is No. 1241565 of 1817,
Cortainly there seems something in Mr. G. G.
Blake's point regarding the residual field if you use
the iron core.
OUne speaker asked a question regarding the
use of gramophones. The gromophone merely
serves 68 a convenient form of clockwork and von

have in the turntable s convenient metal dise.
usually with a bare edge, to take the place of the
rotating disc which 1 mentioned earlier in the
paper. It is & simple ineans of trying o tikker
where no current is available, The trouble with
huzzing tikkers is not only induction but also the
little diMiculties of adjustment. They are also
rather noisy, and if you want to do work on quiet
signala you have to muffle the buzzer considerably.

The dynumo principle as deseribed by Shoemaker
utiliked & cryetal detector, The ecircuit ia the ordi-
nary form of crystal circwit and the field cirevit
of the alternator is connected in place of the

telephones.

TRANSMISSI0XN OF CALIBRATED WAVES FROM AIR MIKISTRY WIRELESS STATION
The Air Ministry Wireleas Station, London, will, from the 10th of Januwary, 1022, transmit a series of

calibrated waves daily at the times shown below :—

Wave- ;

Time| length ;,  Call | Signal. Correction.

GMT) (C. W.),  migns.

0745 | 1400  CQvGFA | A series of figures 1 (o = e o= ] Iinmediately following the 6 second
for 30 seconds followed by a single | dash any necessary correction will be
darh (==) lasting § seconds. tranamitted as follows :—

0750 ( 1880 | CQ v UFA A series of figurea 2 (s & == = -] Indienting figure for the waee (ie.,
for 30 seconds followed by a single | « | w3 BT followed m
dash (==) lasting 5 seconds. group indicaling ihe aﬂuﬁ ength

Irangmiilled, S

0753 B00 | CQ v GFA A series of figures 3 (o & o == =) If no correction is lmmrf_“f& will
for 30 seconda followed by a single | Ly made after the 5 second dash.
daah (=) lulmE 6 seconds.

Book Review

WireLess Tereararny, wiTH Brecialn BerFen-
ENCE TO THE QUENCHED-Brank SvaTes. By
Bernard tt. A MLE.E. (London: 1921,
Chapman & Hall, Ltd., D.U. Technical Series,
11, Hemrietta Street, W.C.2. pp. 485+4xv,
B % 54". Price, 308 net.).

This book, in fifteen chapters, was written. as its
subtitle implies, to deal almost exclusively with the
Quenched-Spark syvstem of Wireless Telegraphy,
but the author has, however, written an interesting
though incomplete review of the progress anl
development, theoretical and practical, of wireless
telegraphy generully, Literature on the Quenched-
Bpark aystem, as the author remarks in his preface,
has been singularly lacking in this country, owing
no doubt to s prejudice of its origin in Germany.
A foreword in the shape of an extract from the
Electrician® throws rather a slur on British inven-
tiveneas in wireless, It is to be hoped, however,
that the situation is not guite so had as the writer
would have us believe !

An interesting resuméd ol the birth and progress
of wireleas dating back to 1838, when K. A, Steinheil
utilised the earth return in line telegraphy amd
predicted the possibility of telegraphy without the
use of even a single wire. The beginning of the
introductory chapter amd the inelusion therein of a

of the artivities of the Berne Internutional

Bureau, is of congiderable interest.  The remainder

of this chapter ia taken up with a comparison of the

relative merits of the Quenched-Spark over other
ayetems, and the impression made on the reader
in sither that the aut in ptrongly biassed in his
views or not very well informed on systems other

*E lectrician, Eﬂimﬁ 138, a1fiaf1a,

e s=mcrram.

than the particular one in which he is personally
interested, .

A ehapter is given up to the Theory of Quenched.-
Spark transmimsion, followed by a chapter each on
the Trmnamitting and Beceiving Apparatus and
accomory apparntus, after which the suthor deals
surcossively with the progress amd application of
both Wireless Telegranphy and Telephony in
an ahle and interesting manner.

Of particular interest to those who had to deal
with the application of Wirelesa Telegraphy and
Telephony during the war are the chapters on wire-
less telegrmphy in warfare and aeronautica. So
little has been published on this subject that it s
with considerabla intersst and pleasure that one
getn m glimpee behind the veil of official secrecy
and red tapss.

Throughout, the author has consistently made
out & good case for the Quenched-Spark system in
compariaon with other —perhapa from his point of
view rivial-—syatems, and the illustrations being for
the most part of the former system, it must be
borne in mind that this is the raison d'étre of the
book. :

A useful featurs of the ook s an extensive sl
detailed reference hihiiugrallhy appended to most
of the t‘hlﬁﬂf!‘ﬂ. From beginning to end the book
i5 very fully illustrated. There is, however, aa s
general with wireless literature at the present time,
a lack of stundardisation in the symbols explaining
the various circuit diagrams.

This book should prove a valuable edition to the
LU, Technical Serwes, and both the Auwthor and
Publisher are to be congratulated on its production.
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Transatlantic Tests
MRE. PAUL F. GODLEY'S OWXN ACCOUNT OF HIS EXPERIENCES

T the time this iz written thers are aame
J0 or 40 American amatenrs inoan exesed-
ingly pleasant frame of mind becanse of
* the fact that it has finally been possible for them
to accomplish something about which they have
boen dreaming for wvears, vie., the * pushing ™
of their small power signals across the some 3,000
odd miles which separates them from their British
COlSing.

IHAUGURLT]DE 0oF THE TEsTs.

The l:J!I.l.iu of events nprﬂld:il‘lg OV T H-l.:lluq-ﬂu'llp_'
like a yiear which lol 1,"|‘l‘.1"'l.]!,l' to thie Transat lantie
Transmission Tests just finished, are more or leas
familiar to all readers of The
Wircless World and will not be
reviowed here. But it wonld
no doubt be of interest to
recount briefly the following
facts : — That the Ameriean
Radio Relay League which
représenta American amateur
thought with regard to long
distance operation held their
firet Nalional Convention in
Chieago during September of
this year; that delegates from
all sections of the United States
were [present, some of them
having travelled 2,000 miles ;
that there was a total aivend-
ancd ot [this Convention of
somfthing like 1,800 delegates
and that the numbers who
viewed the radio equipment on
exhibition in one of Chicago's
largest showplaces ran into
thousands, This Cowvention
covered a period of five diyvs
during which time business
meeting=, technical mestings
and meetings open for general
discussion had very full pro-
graonmes,  Needless to say
there was a great deal of “ g
chewing " regarding this, that
and the other thl']'l:ﬁ andl the Tronsatlantic Tests
of last Fuhnmr}' ne doult came up for their
share of the discussion.  Considerable speculation
wid rife at this time as to whether the failure
of the previous Tests lay with British equipment,
the British amateur’s lack of knowledge concerning
short wave operation, or whether the British
amateurs wore totally ineligible to the ** order of the
haoiled owl,” and finally in Executive Session the
Board of Direction of the American Radio Ralay
League decided it would be a gomd plan to delegate
aome American amateur to proceed to Britain for the
period of the Transatlantio Teats, which had already
been arranged to take place during the latter part of
this year. In making this decision they were
firmly convinesd that if the Testa failed the guestion
wotlld be settled once and for all, as to whether
it wns possible to get their small signals across

Afr. Pawd F. tlodley.

the Atlaptie and that the sending of an amateur
to England from Amorica would create vastly
more enthusingm for the Tests on the part of the
Hritish amateurs than any other procedure possible,

SeLecTioN oF a4 US. Auatern roR ExoLasn

Although on the programme of events at the
National Convention above-mentioned, it was
impaossible for me to attend owing to illness, and ]
wis greatly surprised to receive a west from the
Roard of Direction of the Relay League asking
me to act as their representative in England
during these Tests, I was not in the least hesitant
about accepting and immediately began to look
forward to some very interest-
ing and pleasant experiences
and to make preparations in
the way of getting out my old
gear of one sort and another,
in order that it might be well
“tuned wup' for the job
American amateurs with the
better transmitters woere also
busily engaged getting their
ovutfits into ship-shape econ-
dition and at this time & great
many strange and amusing
conversadions reached my ears.

Previminany TesTs 1%
AMERIOA,

The preliminary tests which
wers  desigoned  to eliminate
those stations which lacked
proper signalling mange have
been previonsly described; m
brief at least, in various puhli-
cationg, Nosdless tosay during
these tests I did a great deal
of listening amd got my first
thrill aa I heard district after
district from one end of the
land to the other come In on
their transmission schedules
with clock-like precision, and
realissd the tremendons en-
thusinam which was swaying the radio expen-
menter in the United States, During these initial
Teata the star station upon which 1 worked was
HZA located in Roswell, New Mexico, some 1,500
miiles overland, which seemed to be worki moTe
or less consistently on 3253 metres and who per
formed many rather interesting and encouraging
*atunts "' for me, among which was the gperation
of relays, telegraph sounders, ete.  The interference
at all times on most amateur wavelengths is such
that it is rather difficult to get signals from extreme
distanres, so that even at the time of sailing there
was no definite assurance at all that it would be
possible to complete successfully the mission on
which I was setting out. Plans were made to
arrange test apparatus on board the Aguitenio
on which vessel 1 sailed, but were given up entirely
after T had witnessed the volume of traffie which

660

UN

VERSITY OF MICHIGAN




TRANSATLANTIC

the Aguianio’s men were _uu.]lad upon to handle.

ARRIVAL ™ Exaraxp.
And so, after a six day vo I landed in
in an alternately m and panicky
mental stats, 1 hqantumutl.hanmua notables
in and around London. 1 consider it of extreme
fortunea that it waa i for me to attend
the meeting of the Wireleas Society of London
and later to hear Dr. ing's remarkable lecture
at the Royal Bociety of Arts on the evening of
my first day and to meet and chat with such men
a8 Banators Marconi, Admiral Bir Henry Jackson,
Ptml:hmt. -B-r:t- of the Wireloas SBociety of London,
+ Bwmton, Past President of the
élucmty of London, Prof. G. W. 0. Howe,
mﬂ Mr. E. H. Bhaughnessy of the Wireless Section,
G.P.0.,, Mr. F. Hope-Jones, Chairman of the
Wirelesa BSociety of London, and many ulhhm-
At about this time it began to dawn on me that I
waa getting many times more attention than 1
bad e od; as far a8 I could see British
N:f ty had been no means sufficiently
well advertised ; and t I waa not to have
nnn.l.'lr enough time to talk with all the various
men in and around London with whom I decided
that I wished to talk. I also gathered from the
aly here and there that the majority of
the British amateurs had been unable to decide
at that time whether I waa nlpllm “ nut," to use
Amoerican parlance, or whether 1 really was confident
of my ability to get signals, and | understand ginco
that I wos not far wrong.

PRELIMINARY TESTS AT WEMBLEY,

Preliminary arrangementa for operation pormit,
ote., having been completed, initial tests with the
equipment which I brought with me were instituted
at station of Mr. Frank Phillipa at Wembley
Park, and after four or five nights, snding usaally
about 4.30 in the morning I was greatly discouraged
on aocount of the of vast numbers of
harmonics from single circuit tube transmittéers and
the Poulsen arc, as well as by the strange actions
of atinospherica—atmospheric conditions of a type
which I had never before encountered. During the
winter time in America atmospherics are At a mini-
mum and guite uniform in their habita and.
altogether, rather considerate. At Wembley Park 1
found them saoddenly inereasing during certain short
periods of the night and suddenly decreasing to
appear again in another quartér and in & new form.
Five nighta of this sort of thing waa quite endugh
and I eame to the firm conclusion that the vicinity
of London, even S8outhern England for that matter,
WAS N0 for me, and immediately arranged to
to Beotland, having previously chosen
Ardrosssn as & location, providing conditions near

London did not warrant location there.

DEFPARTURE Foi SCOTLAND.

Immediately this decision became known wild
tales of all sorta to pour in as to the terrible
Aeoteh climate—the rainas, the mista, the chill
temperatures, to say nothing of the resulting
ill effecta which I was sssured one would most
certainly be unable to dodge. Ewven taking all of
this with a good bit of aalt, I was not sure that I

TESTS

looked forward to the trip into the Emh:h " Irill;h "

with any particular pleasure, partic 'rinir

of the fact that even after hurmg been in England &

woek I had been unable to find & sufficiently warm
, and I understand that various ]muunm'hla

gentlemen who extended their ]mlp-; u¥

still complaining considerably as to the size

gas bills. 1 can only say that I have no npnhpu

to make.

The trip from London to Ardrossan was made
vin Aberdeenn and Glasgow—Aberdeen having
been ineluded in order that I might get first hand
information concerning the reception of radio
telephone transmissions from America last year.
On arriving in Glasgow I find myseli in great
fortune because there I meet Mesars. Sutherland
and Carswell of the Marconi International Marine
Communication Co., Ltd., who as far as results
wers concerned, ssem to own and te the better
part of Scotland, for, everything which I seemed
to require in the way of material and equipment,
acceasories and assistance were produced in a very

ic fashion with s minimum of delay and I
found m f tra anted to Ardrossan with
Mr. Wood, Town rk, tha PFolice Bur;umt-,,
and several other worthy citizens enlisted in my
cause, the result being that & few hours
after reaching Ardrossan the tent in which the work
was done was going up and the sgquipmeat for the
antenne  being distriboted over the ground (of
course one must admit that the unusual offorts
on the part of these Beoteh people were quite in
order, It takes & great deal to offset the offects
of Seotland’s Decemnber weather.)

Mr. I). E. Pearson, Inspector of the Marconi
International Marine Communication Co., Ltd..
asgisted me throughout the tests and I have a
great respect for his ability as an operator, and for
the courage—courage iz the wnrd—'-hieh he
dirplayed in Juttmg night n.ft-er ht in A leaky
tent with hig ml:I: I.:? Ima.vjr rains
fa.llmg—nuth.mg hut An ur.'r.rumnn.l “wea drap ™
and & mora or less unreliable three-ha-penny oil
atova to keep him warm.

LocaTion orFr Ao BiTE AxD SeLEcTioN oF BraTiox.

After spending several hours in an sttempt
to locate a site on the beach which was f,l.irtv
suitable to our purpose the attempt waa finally
given up and o site chosen in & gross coversd fGald
which had hbeen freely treated with a sprinkling
of eeawesd. Darkness was approaching when
the erection of the tent began. Heavy rain
was falling and a decidedly disagreeable gusty
wind blowing. Ahout the time we thought our
tent was well up a gust of wind came along, caught
it, and wreckad the entire structure, boxea, gear
and one man underneath. This was my first taste
of Beoteh weather and being wet to the skin the
misfortune discouraged further attempt at work
that mgmailjwumhﬂ Bth.} Pmmér]n took advan-
tage of ecision, and went to lu.ugnw

a supply of dry clothing, whereas I m-mnm
to the hotel and after having had w]ll.l'.. Boommied
to me to be a wvery scanty feed, not

used to Scotland’s high teas, I rigged up &

low temperature Weatern colectric tube, fed both
filament and anode from small dry batteries,
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threw a wire about 80 ft. in Imf.h into the top of
a neighbouring tree, to the gaspipe
and ;F:‘h various odd piecea of apparatus which had
still to be tranaf to the scene of operations,
I listened to ships asignals and the very healthy
atatic. The static waa what worrisd me and I
nt a rather restlass night freely punctuated with
ms concermning the wonderful signale which

1 was not getting.

The following day, having enlisted additional
labour, things were going in proper style, aline
wan laid out something under 1,300 ft. in length
and 10 poles nally ratod were planted,
oach pola baing-l% ft. n.m ground and :]-]nrr].'ilzg
o standard B.P.0. pattern insulator. A phosphor
bronze wire was then ran the entire length of the
line and grounded through a variable non-inductive
redistance, the ground plate itsslf taking the form
of severnl short lengthe of iron piping buried some
6 ft. in the earth at which depth we found the
hole filled with water. In the meantime the tent
had hesn erected, the side walls put on and a fow
foor boards spresd underncath., A table was
made from two trestles and four lengths of rough-
sawed pine. The pear was unpacked carefully
wiped free of water, of which all held plenty,
and next given a general ** once over ' for broken
or miaplaced parte. A second bundle of iron
piping was thrown into the " burn " which ran
directly at the back of the tent and just over a
stone wall. Again darkness had fallen it being
nearly 6 p.m. and again we returned to Ardrossan
abont 1} mile distant through the rain to get a
bit of food and some rest before tackling the
night'a job, and thia having heen effected we found
ourselves again in the 12 ft. by 18 ft. tent having
hrought with us sandwiches and coffes.

Without single exception all valvea, accessories
and r were found to be in first-class condition,
nothing broken, nothing out of order which was

uite contrary to what 1 expected. By 11.30 p.m.
tha 3,000 metre amplifier was going and FL (Paria)
was picked up with no antenna connections.  In
vompleting our setting wp Paris time signals werse
miesed but POZ (Nouwen) served as o check on our
timepieces at midnight. After timo wignals A
short piece of wire was thrown into a tree for use
in adjusting to ghort wavelengths and it was only
o matter of momenta before we were Listening to n
hedlam of G600 metre atations which were used for
preliminary adjustment of all gearing for maximum
sepaitivity. By 1 am. we wera fecliog for short
wive aignals and picking up harmonics from what
proved to he Poldhu spark as well asa many other
high power C.W. atations, although the harmonies
were decidedly lesa severe than near London ex.
cepting that of Clifden (Ireland) which was very
very strong and later proved to be quite hothersome.

Bowe PersoNalL IMPRESSIONS,

The things which have impressed me maost
a3 & result of my wvisit to the British Islea
are chronologically, firat, the wnusual and totally
unexpected efforta on the part of British radio
men to assiat me in avery way. Thia not
only applies to amateur wireleas circlea but to
commercial ment oircles us well. Messra,

Bradfield and Allen, joint managers of Marconi'a

THE WIRELESS WORLD

Wirelesa Telegraph Company, Ltd., have shgwn
particular favour in amoothing the way for me
averywhere, by the offer of assistance and equi
of imaginahle kind. Mr. Otto m
traffic of the ahove-mentionad Company,
haa taken a particularly keen interest in the -
, and has been most iring in his eﬂa
%o do all within his Ppgrisis A unboisnte

daily reaching American amateurs, and it
develops that these re wont gratis. Mr.
H.J Emnd and his extended every courtesy

during a wvisit to Chelmsford, any In-
formation or equipment at their di , while
Mr. W. K. Wismenden and other officinls of the
British Post Office, have boon exceedingly kind
in going considerably out of their way in order
that these experiments may he carried out with
trie American freedom. Neodless to aay mernbers
of the amateur fraternity have given a great
deal of their time and have gone to ocondder
able expense in order that we might be successful,
and nothing has pleased me more than to note the
real interest taken in the project all British
amateurs whom I have met and I am keenly
appreciative of the many courtesies extended to
American amateurs throngh myself, such as the
memorable little informal dinner to which [ was
invited on the evening of the day of my arrival.

Becond ; the moat discouraging conditions
under which [(from the American i i
Britiah amateura are forced to work. By this |
mean their confinement to & power (input) of 10
watta and the illegality (as I understand it) of any
exchange of communication relative to things which
have no connection with any ** testa' which are
baing carried out; and the great number of
harmonics which fly arcund from various European
stations. Of the 600 metre stations, FFU and FFH
are particularly bothersome both in the vicinity
of London and further north. Harmonics from
the single circuit valve transmitter at Devizes are
wlso numerous. The * hash ' from Leafield’s arc
renders many small bands of waves totally useless ;
Poldhu is also a serious offender by re.radiation on
about 225 metres, while all of the shipa which
carry the valve seta have harmonics swinging
in and out sa they work on their 2,000 odd metre
wave, Clifden, and Eiffel Tower and several other
are stations which I was unable to identify were
alag hothersome in all localitiea where I listened,
hut the worst offender of the lot was some
C.W. station which tranamite high speed and from
whilh I counted up to the 39th harmonic.

Third ; that although British amateura ssem to
have heen given the choice between a 180 metre
wave and 1,000 metre wave, they have chosen the
latte. To anyone who studies matter it must
bhe quite apparent that antenna officiencies on this
longer wave?ang'th are far lower than thoss posaible
on the shorter : that where restrictions impose the
use of emall powers it should be desirable to get a
very maximum of efficiency out of every mngle
piece of gear which goos to make up the whaole:
an experienced man will also remember that short
wavea notoriously cover far greater distances under
night-time conditions (that time when the average
amateur is working with his gear) than do longer
wave signals,
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Fourth; the greatest hospitality was shown
every occasion during my stay in Scotland,

and unexpacted and flat interest waa displayed
in all that we were doing while offers of assistance
were endless. A wvery m]u}ra.hlu entertainment waa

provided on one oocasion in Scotland as a break to
the monotony.

And, finally, the terrible bundles of weather
which the British Weather Bureau dispenses, to
BAY ing of the atmospherice of which there
seoms to be an abundant supply.

Upon my arrival in London from Scotland 1
have seen some of the reporta whirh have reached
British headquarters, and they show that man
British amateurs have been successful in their

ion. This is very pleasing to me because at
the back of all the American plana for transatlantic
transmission tests lurks the fond hope that before
long it will be possible for British and American
amateurs to communicate successfully at more or
less frequent intervals. The part which British
amateurs have ag]l.yad in these transmission tests
has accomplished far more in the way of the creation
of ant-hm for this sort of thing than any other
thing could have accomplished.  American amateurs
—all stations—are transmitting every night, day
in and day out. What British amateurs heard
during the week of the tests they may hear again
and ngain throughout the coming season, providing
they listen with sufficient patience, and, what is
. most significant thing, one of the stations heard

from America is a station which I know very well
and which was using an output of only 20 watts
which means an input of about 40. Bhould
British amateurs be allowed the use of 50 wa.t.tn
input the more or lessa frequent interchange
signals mentioned above would be looked lnrwu.rd
to with a deal of anticipation on both sides of the
Atlantic. We in Amernica are getting much benefit
both in a business way and in the way of planlnm
ns a result of the liberal radio ivies there. It is
quite & common thing to read in the daily paper of
some unusual procedure in the way of 1151‘:: tele.
phun} or telegraphy. such for example as the
evening hour story for children ** as broadcasted
the stations of the Westinghouse Electrie and
)‘F ufacturing Company, or such as the ** Wireless
Church " with its 20,000 or 30,000 auditors each
Sunday moming. Is it hopeless to presume that
sooner or later Europe may follow with similar
programmes ¥ Maost certainly it is to be expected
that within the next few months many itiah
amateurs will have reported picking up the radio.
phone concerts now being broadcasted by various
medium power stations in the Btatea. One such
report has already come to hand as I leave. At
any rate, American amatours will watch British
amateur progress henceforth with an interest that
ia far more real than it has ever been in the past.
British amateurs have proven their mettle and there
are many who, at this moment, are being joyously

welcomed into the glorious order of the “ Hard
Baoiled Ham.'

(IN THE NEXT IS8UE A DESCRIPFTION OF Mir GoDLEY's STATioN WL pE PUBLISHED, WITH
ProToorarAs AND DMAcRAMS.)
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Mounting Slab Coils

A NOVEL METHOD FOR CONSTRUCTORS

HE accompanying photograph is contributed  is fixed and the other hinged wbout } in. away
by Mr. E. T. Manley, Jr., and shows anovel [rom the former. II desired a third holder may
gnd officient method of mounting Slab In-  be mounted on the left hand side of the fixed one

duetance Coils, for coupled circuits, ete, The measurements of
A brief note of the method of construction may  the frame are 4 in. by 4 in., and of the coil holders
be useful to thoss who wish to make up sueh 3} in. by 1! in.

%
.
<

eoil holders for themselves although the illustrations

are sufficiently good to make the construction self-
explanatory,

For the coils of 2 in. diameter [or under) only
omie dise of ebonite was used, the ebonite holder
acting as the other. In the larger coils & dise of

frame is made from ] in. ebonite. The ebonite was psed on either side of the coils. The
sockets are ordinary brass valve sockets let in ebonite used  for these dises was 1/16th  in.
and connections made from the back. One holder  thick.
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Wireless Club Reports

NOTE.— Under thia heading the Editor will be pleased to give publication to reporta of the meetings of Wireless
Clubs and Societies. Such reporis should be submilled without covering lefler in the exact form in which they
are o appear and as conciee ar posrible, the Editor reserving the right fo edil and curtail the re ports if necessary.
The Editor will be pleased to consider for publication papers of unusual or special interest
read before Socletles. An Asterlak denotes affillation with the Wireless Soclety of London.

Wireless Soclety of London.

The Annual Genersl and 43rd Ordinary General
Meoting of the Society was held pn Wednesday,
Decoamber 28th, 1921, at & p.m., at the Institution
of Electrical Engineers, the President, Major J.
Erakine-Murray, in the chair,

The Prealdent, opening the meeting, said :

The first business is with regard to the eclection
of officera for the Committee next year. As there
were no alternative names p to those
put forward by the Committee 1 am to declars
that the following are electad :-—

President, Admiral of the Fleet S8ir H B.
Jackson, F.R.B. (Ap Vi Fice-President, Major
J. Emline-Murray, D.8e. ; Aching Vice-Presidenis,
Major Basil Binyon, and Mr. R. H. Klein ; Chair-
man, Mr. Fmnk H onas ;  Fece-Chairmen,
Mr. Maurice Chald and Mr. G. P. Mair ; Commaliee,
Mommrs. G. G. Blake, Philip R. Coursey, Joseph
Josophs, J. Beott Taggart, W. H. Shortt, F. Phillips,
R. E. H. Carpenter and Major H. Hamilton.
ther officers remaining as for the past year.

Thess are in office for next yoar. There are no
other propoaals to make this evening.

The Annual Conference of Affiliated Wireless
Hocieties will take place on Wedneadav, January
25th, at 2.30 p.m., in this hall. Invitation ticketa
will be issued later. The Annual Dinner s on the
same day at 6.45 p.m.  Will all members and lnendl
desirous of attending the Dinner kindl {{
application to the Becretary, Mr. L. McMichael,
before January 15th. Ticketa are 10s. 8d. m-uhi
Ladies are cordially invitad.

Tha Presidential Address will also be given
on January 26th at B pom. January 26th will
be & very busy day.

The next thing 18 to ask Mr. Hope-Jones to read
vou the Petition. Although on our own account
wa have been doiog our best to increase focilities
for wireless amatours, we are very glad to have now,
t this suggestion, amalgamated practically
the whole of the Wireleas Societies of this country,
some threo or four thousand people, in one joint
I"stition which it is proposed to send to the Post-
master-General. Beyond that I think I will leave
it to Mr. Hope-Jones to give you full information.

Mr. F. Hope-Jones.

I think it is within yoor knowledge that our
affilisted Societies, not merely in the north, but in
the provinees generslly, have falt very digsatisfied
with the slow progress made by us in the matter
of obtaining the neceasary sanction for regnlar
wirelean tranamissions. They naturslly looked to
us to ecarry on the negotistions on the basis of
the request that originated at the Annual Conference
nf February this year. For some nine months
wa have been prosecuting these negotintions with
the Post Olfice with a view to establishing weokly
programmes of transmissiona of high power cali-
hration wavea, wireless telegraphy and particularly

telephony, and those negotiations, of course,
the Provincia]l Societiea wore unaware of. We
Ccannot E-nmhl;.r keep them fully informed as to
our methods of procedure in the endeavour to get
what we want. It is not thereforo to be surprised
that they felt a little dissatisfied and wondered
what we were doing. We understood their feelings
when we organised this Petition which it is proposed
to present to the Postmaster-General to-morrow,
It is complete and I trust that most of you will be
able to glance through it. The Petition is signed
already 65 Wireless Bocieties representing in
all u?warda of 3,300 radio-telegraphista in Great
Britain. The wnrd.mq of the dorument for signa-
ture ia simply this * forwarded on behall of ™
{in thir caso it is migned by the Halifax Wireleas
Society) so and so President, so and so Beoretary.
There are only 20 other Bocietiee who are known
to i or to the Editor of The Wireless World.
It muet not be sssumed for one moment that
thrse othier 20 Societioes would not associate them-
pelvea with us, but I think we take it that
they are mostly small Bocieties and Scholestic
bodies, schools or colleges and are therefors in
vacation at the present time and could not reapond
to the request for their signatures. 1 think you will
remember that st our Febru Conference we
were informed officially by Bt. Martin's-le-Grand
that there were about 4,000 licence holders, so it
ia perfectly obvious that this Petition in aigned
by practically the whole body of the amateur
radio telegraphists in this country.
I will read you the Patition i —

Ta
Tue Br. Hox. F. 6. Kewraway, M.P.,
FPrstmasier - (eneral.
Sn,

We, the , on behalf of the Wireloss
Society of London nnd of most of the other Wirsless
Societies of the country, representing in the m
gato s large number of citizens intoreated in Wi
Telegraphy, ask you to be good encugh to give
conmiderstion to our views as follows.

We wish to express our thanke for theo courtesy
and consideration which the authorities have
always shown to the amateur radio- laluﬁgmphmu
of this country, and to state that we [
the difficultiea that are inherent to the carryi
on of wireleas operations in & small and crow
country such as our own, where stringent regula.
tions are obvioualy necessary to prevent undue
interferance.

We alap wish ta exprees our eatiafaction at the
permiasion recently given to the Marconi Company
to send special calibration signals from Chelmsford
for the benefit of our members for & period of halt
an hour every week.

We desire, however, to express our regrel that
Wireless Telephony hus not been included in this
arrangement, and to say that we hope that thia
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restriction may bo reconsidersd either with reduced
power, or perhaps on & short wavelength of 200
or 30 metres, =0 a3 not to couvse interference,
We would point out that it is telephony in which
the majority of our members are chietly interestod
at the present time, this being the most recent
achievement in wireless, and that in which, for
maderate distances at all events, improvements
such ns avoidance of distortion, and the production
of really articulate louwd speakers and such like,
are most reguined,

It is therefore primarly to serve the seientific
purpose of improving the receiving arrangements
that we desire to have telephony included.

We would, however, also call attention to the
following genersl considerntions which, in owr
apinion, should not be overlooked by the anthorities
in dealing with the gueation.

It should be remembered that Wireless Telegraphy
was in the firat inatance originated, and has since
been largely developed, by men, who at any rate
to begin with, were not even electrical engineers
or electricians, and still leas gqualified telegraphista.
Many of these, when they n experimenting,
were in this particular line pure amateurs, thm::;ﬁ'l
no doubt some of them pgradoally attained to
professionsl proficiency. New inventions and im-
portant improvements are still being made by this
viags of person, and the more numerous they are
the more chance there is for good and useful work
to be done. In this connection it is noteworth
that it is entirely due to amateurs that all runn!i
have quite recently been broken by the successful
tranemission and reception of signals across the
Atlantic on 200.metre waves, To attract such
workers in the first instance and to keep them
intereated, it ia necessary to make the occupation
mtereating and even entartaiming ; henee the need
for wirelesa telephonic speech and even musie,
Furthermore, the requirements of the large mumber
of such amatenr uaers have led to the establishment
of numerous foactories for the manuincture of
wirolosa inatruments and apparatus, where akillisl
designers and workmen are employed and many
experiments are carried out, and where guite
important  improvements  in instraments  and
methods are constantly being effected.  Were it
not for the demands of numerous amateurs, suwekh
manufacturing concerns would not exist, aml ad-
vanee in the art would be checked.

There is also the advantage, in the case of any
future wars, of the existence of & number of peraona
skilled in wireless.

The educations]l value of wireless should al-o
ot be overlooked,  Just s the advent of the mator
car hasa undoubtedly done more to disseminate s
knowledge of mechanics throughout the population
than all the millions of money spent annually on
technical education, so also the practice of wireless
i1= teaching to thousanda the principles of electrical
science and of physics, and this without any
expense to the State,

That the French authorities recognise the force
of thess considerations is evidenced by the trans-
missions of speech and music that have already
commenced under Government auspices from the
Eiffel Tower. It is understood that it is intended

THE WIRELESS WORLD

to muake these o regular feature like the tone
signals and meteorological reports, and it will
be somewhat lamentable if England, where Wircless
Telegraphy originaled and whose Greepwich time
is the time of the world, but who sends out no
wireless Lime signale, should again fall behind other
rountries by reason of failure to move with event=.

We are,
YWour obedient servants,
1 will be glatl if you will take an opportuniry
of looking at the Petition.

The President.

There is one other matter. 1 received a telegram
signed by Dr. Pierre Corret, Viee-President of the
Hocidtd Frangaise d'Etude de T.5.F. congratulating
Hritish Amateurs on receivi American aignal=
I replied to Dr. Corret, but the addreas waa insufli-
vient and the tolegram has been returned. [If
anyone knows the correct addreas of the Socidr:
Frangaise d'Etude de T.8.F. 1 shall be very glal
if they can let ine have it.# In the meantime
I have handed it over to the Secretary asking him
to have the telegram published and 1 believe i
will go into The Wireleas World so that if Idr. Correr
reads The Wircless World he will be able 106
understand the reason for my not replying.

I eall u Mr. Harris to read his r oon
“The HReception of CUW. without Valves," and
if you will exense mo I will take the opportunity
of poing as-1 heve another appointment. Mr.
Camphell Swinton will kindly take my place.

Mr. A. A. Campbell Swinton.

Before enlling upon Mr. Harris to read s paper,
he has asked me to say that unfortunstely he hies
Iwen dhisappomisl i that some of the apparatas
hoa not armmved this evening for the expenmental
paart of his leeture,  He will give his papoer, bt
somme of the experiments connot be performed,
antd to fll wp the gap be proposes to tell us something
nhout the fhreevalve amplifier which has  bheen
put togerber entirely from standard parts, sach as
van e ohtained from stoeck from the varioos
tlealers, 1 will ask Mr. Harris to read his paper.

{For full Report of the Paper and Dhacussion
thereon sce pages G52 o 659 of this iasue).

At the conelugion of the Discussion the Chalrman
=il ¢

I am sure you wish to accord Mr. Harriz & hearty
vote of thanka for hia paper which was certanly
an imtercating contribution.

The following gentlemen who wers balloted for
have all een duly clected : MevpErs—Frederick
Herbert Young, Nornan Robinson, Thomas Ermest
#mith, Joseph Arthur Woodhams, George T.
HSmith Clarke.

The next meoting has already been announced
for January 25th.

The meeting adjourned st 7.20 p.m.

Wireless and Experilmental Association.®

The members of the Society at the Central
Hall. Meclkbinm. on December 20st, had muech to
sy nhout the reeeption of the American Amateur
g,

*This address wa< snbssquently supplied and the
telrgram despatehed.
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WIRELESS CLUB REPORTS .

Mr. A. E. Greenslade, 8 member who received
them, is going to tell us how he did it.

The Wirelewss World tells us that Mr. Godley,
the American who came over apecially to show the
British amatenr how to receive Americaness,
wias  successful in recaiving  several complete

and parte of A great many othera

He went to Ardrossan, near Glesgow, and there
nrected his station with an serial 850 ft. long,
absolutely directional with America.

Wea, who have to pick up signals and n living
in London, have to be content by official regulation
with 100 ft., pointing any old way the house faces,
and yet wo have done it.

If legend is to be relied upon, Scotland is not the
aort of place to go to pick things up, wireless
signals perhaps excepted. An unsympathotic Lon-
don eoroner's jury metumed a verdict of death
from natural causes on the Scoteman who stopped
to pick up & sixpence in the roadway at the Mansion
House,

We are not entitled vot to elaim that our man
i1a the only Londoner to pick up those American
signals, but he ia the only one we know, and we
behave accordingly. We feel a little hit like the
child who saw an Italian worlonan chip a picee
of coloured tessera to make it fit into the design
b was working out and charged him with not
plaving the rules of the game.

What would we not have done with 850 ft. of
nerinl and a kilowatt to chase up and down it ?

Cambridge Unlversity Wireless Soclety.®

Proceedings for the Michaelmas term, 1821.

At the Becond Annual General Meeting held
on October Bth the following officers were electml
for the year 1021-22 - —

President, Mr. E. J. E. Hubbard (JTesus); Han,
Secretary, Mr. D A, L. Wade [(Clare): How,
Treasurer, Mr. J. E. Gardner [Peterhouss).

The annual subseription was fixed at Se. per
annum, with an sdditional 2e. per term for the
vsd of the Society's room and oerial.

On October 16th & mesting was held in Trinity
College when Mr. A. 8. Brereton described and
demonstrated & five-valve receiver of hisa own
manufaeture,

On October 24th a meeting was held in the
Engineering Laboratories when Mr. L. B. Turner,
M.A, M.LEE.,, was unanimously elected a Vice-
President of the Societv.

The Preaident then callad upon Capt. H. da A,
Donisthorpe to deliver EEE" entitled ** The Effect
of a Magnetic Field on rmionic Valvea." The
lecturar to deascribe the effect on the
anode current of & triode when subjected to &

tic field, and gave a demonstration showing
how this effect could bs used to increase the
officiency of a receiver. He then described ex-
periments he had mads in an endeavour to apply
thia offect to telephone transmission.

A peoeral discussion ensued, and the meeting
concluded with a hearty vota of thanks to Capt.
Domisthorpe.

On November 6th, a meoting was held in St

John's College, when Mr. E. V. Appleton mead a

per entitled A Difficulty in  Retro-active
tion,"

The lecturer described some investigations he
had carried out in conjunction with . B. wan
der "ol into the phenomenon of backlash in starting
and stoppi oacillations in & triode.

He sho that this on was explained
by taking proper account of the shape of the
charactenstic, and pointed out its bearing on how
close one could approach to the oscillating condition
whoen receiving spark or telephony.

A discussion ensued, and the meeting concluded
with a hearty vote of thanks to Mr. Appleton
for his intereating and instructive pnter-

On November 20th, Capt. P. P. Ecksersley, of
the Marconi Company. delivered a paper before
the Bociety entitled ** Wireless on Aireraft.”

The leciurer commenced by making some general
remarka about telephony on aircraft, then
went on to describe t.ha;t-dmi udiutciﬂ:
aviation purposes the Marconi ¥, B0
alao the gEuu.n& nmﬂin at Croydon. HBF:DHHI':l'I.Id.Ed
hy briefly describing the earth screen invented
by hiz brother in use at Carnarvon and Croydon,
and a simple and ingenious method of measuring
high frequency resistances.

Altogether & highly interesting and instructive
discourss, which waa much appreciated by the
Society.

On December 4th, the President gave a descrip-
tion and demonstration of his recording apparatus.
He started by recalling the principles of the Turner
rolay, described the different methods of quenching
the oscillntions, and several other minor pointa about
the connectiorms, He then explained the moving
iron polarised relay which he had made, and pro-
readed Lo apply it to a printer and & 4 volt indicating
lamp. A tape waa printed during the demonstra-
tion and possed round for inspection.  The meeting
concluded with s discussion,

The membership of tha Bociety now amounts
to approximately seventy.

Hom. Secretary, Mr. I
Raffron Walden.

The Leeds and District Amateur Wireless
Socletv.*

Hon. Secretary, Mr. ). E. Pettigrow, 37, Mex-
borough Avenue, Chapeltown HRoad, Leeds

A General Meeting was held on Decomber 23rid
at the Leeds University, there being a good
attendance. Mr. BH. E. Timms [(Hon. Treasurer)
officiated at the buzzer owing to thes absence
of all Morse instruciors. At 8 pm. Mr. G. P
Kendall, B.Sc. (Vice-President), took the chair
and called upon the Hon. SBecretary to discharge
cortain business. This having been carried out,
the Chairman called upon the Hon. Secretary
ngain, this time to deliver a paper on ' The Post
Office Wircleas Service.” The lecturer commenced
by briefly outlining P.0. wireless work from an
historical standpoint and showed how the original
" plain aerial " sets had been supplanted by rotary
and guenched spark sets, continuous wave Are
and valve transmitters. The coastal wireloss servies
to ships was examined and ** commercial procedure ™
briefly explained. A description of the Niton
atation followed, the working of the transmitter
and receiver being & ined both verballyand with
the aid of blackboard diagrams. Devizes, Caister,

Wade, Cuastle Lodge,
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and Stonehaven stations were described, and the
portion of tha Central Telegraph Offico asasigned to
radio work also touched upon. After mentioning
the Northolt station now in courss of ersction, the
Leafield and Cairo stations were described. The
locturer concluded his paper, alter mentioning
some actual results he had had on his receiver,
from P.0. stations’ tranamisaions. A short dis-
cussion ensued at the close of which the lecturer
was accorded a very hearty vote of thanka,
The moeting closed about 10 p.m.

Brighton Radio Society.*

A weall attended mesting was held on Decembaer
8th, when Capt. E. A. Hoghton, F.P.8.L., gave
an interesting lecture on & new mx-valve set of
his own design. After lucidly explsining the appa-
ratus, the lecturer prumdui to givui pmﬂp..il:a.]
demonatration, and remarkably clear strong signala
were received, the set being noticeably efficient
when used with a small frame serial. A hearty
voté of thanks was accorded Capt. Hoghton at
the conclusion of the lecture which was keenly
appreciated by the members,

On Decamber 10th & emall party of the meambers
vigited Worthing to inspeet the station owned by
Mr. W. Rogers. 8Some surprising results were
obtained by Mr. Rogers, who used only one valve.
American stations were heard clearly, and the
climax was rearhed when, still using but one valve,
and & novel indoor asrial, American atations were
read clearly and distinetly. The identity of thesa
stations waa confirmed by the Society’s *' experta,”
and Mr. Rogers was warmly congratulated on his
excellent achievements.

The best thanks of the members are doe to
Mr. Fry and Mr. Rogers for & most intersating
afternoon.

The Hon Secretary, Mr. D. F. Underwood,
68, Bouthdown Avenue, Brighton, will be pleased
to furpish full particulars of the Bociety to any
gentlemen intersated.

Borough of Tynemouth Y.M.C.A. Amateur
Wireless Soclety.*

On November Zlst & representative gathering
of members availed themselves of our President's
kind offer to wvisit his residence for a practical
demonstration upon his installation.
demonstration a social gathering toock place,

A hearty vote of thanks was proposed to Mr. and
Mre. J. E. Burnett for providing such an interesting
and most enjoyable evening.

At a meeting of the Society held on November
24th, Dr. Jas. A. Hislop and Mr. Hilton Hutchinson
gnve s practical demonstration u their own
ants, The meeting waa full of interest and we
helpful to those members who were erecting their
own installations.

Many questions were asked which were ably
replied to by the respective gentlemen.

The sseond annual FExhibition of Wireleas Tele-
graph Apparatus was held on November 30th
wnd December Ist in the Y.M.C.A., North Shields.
The Committes and members put o lot of work
into the arcangements, and it was vory gratifyving
that their labours wers crovwned with succeas,
the Exhilition ersating great intersat in the town,

After the -
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The thenks of the Committes are due, not only
to the members, but to Messrs. North Eastern
Instrument Co., of Gateshead-on-Tyne, Mr. H. W,
Bullivan and Butler & Co., of London, and also
Mesars. Marconi's Wireleas Telograph Co., Ltd.,
for the loan of lantern slides.

At the last meeting of the Society held on Decem.-
ber Sth, a deviation from the uwsual course took
place when Mr. J. C. Burnett, B.Sec., gave a lecture
and demonatration upon the hydrophone.

The subject proved to be inlenssly interesting.
and ths members showed their appreciation in
& very hearty manmner.

Hon. Secretary, Mr. L. L. 8ims, " Eyneabuory,”
Cleveland Road, North Shields.

The Willesden Wireless Socilety.*

All communications to be addressed to the
Hon. SBecretary, Mr. F. A. Tuck, 87, Mayo Road,
Willeadan, N.W.10.

We have now reverted to our original arrange-
ment of Tueaday evening meetings, which wem
replaced, aa an experiment, by meetings on Thurs-
dﬂ'i: and Saturdaya.

‘e should like to congratulate our Chairman,
Mr. W. Corsham, on successfully receiving some of
the =i sent out in the recent Transstlante
Teats. No doubt by the time these lines appesr
in print the full result of the tests will have besm

ished ; but we are very pleased indesd to
F:l that a little of the glory bolongs to Willeaden,
as & direct result of Mr. Carsham’s endeavours
in the small hours.

Informal meetings were held on December Gth
and 13th, the latter evening being apent in compiling
a syllabus of fortheoming lectures, extending o
May, 1822,

A copy of the full syllabus will be sent to any
gentlemen  interested upon application to  the
Hon, Secratary,

At the meeting held on Tuesday, Decer:ber 20th
the delegates who will represant the Society at
the fortheoming Annual Conference were chosen.

are Mr. W. Mann, oar Vice-Chairman, and
Mr. F. A, Tuck, the Hon. Secre . A reaclution
was also made and sent to the Wirslers Bociety
of London, in connection with this Conference.
Mr. G. Wyatt then delivered hisa lecture on
* Precigion Clearcutting,” and sastonished the as-
sembly by the marvellous accuracy embodied in
modern Ij;buratu.ry timepioces. One  instrument
waa mentioned whose error after a three months’
run unattended, was but a fraction of & sscond !

The chronograph signals from FL are used to
calibrate the inetruments in which Mr. Wysatt
is intarested.

Edinburgh and Districi Radic Soclety.*

On December L4th, Mr. D, G. Wataon gove his
lecture on ** Flectric Motors,” and gave a very full
and comprehensive description of the means of
achieving the maximum efficiency by the use of
the warious types of windings. He showed the
advantage of using interpoles, and the manmner
in which they reduced r lossea through dis-
torted magnetic fields, Finally giving a di
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and brief outline of a ussful deviee for charging
accumulstors from & running motor of generator
taking the supply leads for this from one of the
main brushes and & * floating " brush, varying
the EM.F. on this line by altering the relative
Eagitiun of this extra brush relative to the main

rush used in the circuit.

Hon. Becretary and Treasurer, Mr. W. Winkler,
n, Ettrick Road, Edinburgh.

Redhill and District Y.M.C.A. Wireless

Er.-clag.

A meeting of the above Society was held at the
Y.M.C.A. on December 21st, with Mr. H. G. White
in the chair. A set of rules drawn up by the Com-
mittes were submitted and passed with few amend-
ments,

The object of the Society shall be the promotion
of the science and the study of Wirelesa Telegraphy
and Telephony and other kindred subjects.

Membership ahall be limited to persons of either
sex who are actively interested in the above sub-

Bubseriptiona shall be 38, per annum payabls
in sdvance from January let of sach .

Applications for membership shall be made
to the Becretary who shall submit such applications
to the Committee. The Committee reserve the
right to refuse membership without assigning
any reason for such action.

Meatings of the Bociety to take place at the
Y.M.CA weekly on Wednesdays, commencing
at § p.m.

Morse classes to be started for those who wish
to learn telegraphy.

Hounslow and District Wireless Soclety.

The opening night of the above Bociety, at our
new headquarters, Alexandrs Bchools, was held
on Friday, December Znd, 1921. Mr. Pike, the
Chairman, addressed the meeting, and particularly
welcomed the visitors. After stating our objects
and aims as & Wireless Bociety, he gave a briefl
outline on our activities since we were formed
on June 2nd, 1921. He then introduced to the
meeting Lt. H. 5. Walker, of Brentford, and Mr.
F. O. of Burnhama, Lt. Walker then ad-
dressed the meeting. and gave a bref outline
of the history of wireleas telegraphy and tﬂaphuni,r,
He next doscribed some of the ap tus kindly
lent by Messrs. Burnham & Co., and the usa of
same, Lt. Walker was warmly applauded for his
leeture, and the Chairman l{m called on Mr.
F. 0. Read to demonstrate the receiving set.
Music was picked up from Lit. Walker'a station
at Brentford, also from 2FQ at Deptiord. Later
many time signala and weather reporis were
reccived, and altogether we had a very succeasful
evening. Lt. Walker and Mr. F. 0. Read were
thanked by all present for the valuable amistance
in making thia night a succers.

Intending mem please communicate with
the Hon. Becretary, Mr. A. J. Rolfe, 20, Standard
Bond, Hounalow.,

Cambridge and District Wireless Soclety.

The first Annual General Meating of the nbove
Socisty took place on Wednesday, December 2lat,
at 7.3¢ pom., in the Lecture RHoom of the I'hoto-

g;aph'm Club, Ram Yard, Mr. W. B. Farren in the
CNAITr.

The Chairman in hin opening remarks said
that although the Bociety had only been in ex-
istence seven montha it had shown remarkable
progress inasmuch that the membership showed
a total of 40 members and the balance shest,
after paying all expenses, also showed a good
balance to be carried forward. It was
to raise the subseription from Ra. to 10e. for full
members, and 48, to Bs. for junior members, this
being duly agreed to. The following members
were olected as officers for the ensuing ri—
Mr. W. B. Farren, Chairman ; Mr. J. J. Butterfield,
Hon. Secretary; Mr. jard, Hon. Treasurer;
Mossrs. H. W. Taylor H. Culpan, Members
of the Commiller. . H. W. Taylor woa asccorded
s very hearty vote of thanks for his services as
Hon. Becretary for the past seven months, the
Chairman remarking that it was mainly through
the efforta of Mr. Taylor that the Bociety came into
exigtencs, Msasrs., Diver and Cross were asked
to audit the balance sheet, and after the business
of the evening was concluded the meeting waa
declared informal. A splendid array of apparatus
belonging to members was shown, and various
sots were put into action with very succesaful
resulta, Special mnention must be made of a three.
valve set made by Mr. H. W. Taylor, this set work-
ing very successfully, mignala being audihle to all
by placing the telephones on the table.

Another set that was much admired was the
one-valve set made by Mr. Impey.

Tha Mew Year's Beagion commencod on Tussday,
January 10th, when a comhined meeting of the
Photographic Club and the Wirelesa Bociety
was arranged.

All communications should now be addressed
to the Hon. Becretary, Mr. J. J. Butterfield, 107,
King Btrost, l'.:':n.mhri.f]gn.

Burton-on=Trent Wireless Club.*

Hon. Becretary, Mr. A. J. Belby, 80, Edward
Street, Burton-on-Trent.

There was & large attendance at a mesting of
the Club held on December 16th, when Mr. L. G.
Simms presided. The proposel to hold an exhibi-
tion in the spring was discussed, and it waa decided
to leave it in the hands of the Committee.

The Chairman explained that only a few days
before he had listened to a speech in Birmingham
by Bignor Marconi who foreshadowed that in the
near future we should be speaking by wirclesa
talephony to Australia and every British possesaion.

;Fr, F. V. A. Bmith then gave a lecture on wireless
telophony, comparing it with line teh}nhnnr.

In comparison with wireleaa tolegraphy the
advances 1n wireless telephony were extremely
alow until about six years ago when the Three
Electrodn Thermionic Valve was introdured sa
a generator of wireless waves. Since then, however,
such rapid progress has been made that ita great
future is already well assured.

At the conclusion of the lecture telephony was
demonstrated to the sudience, speech and music
being received on a frame serial erected in the room.
Selections of music were heard from the Home
(uards and Crensdier bands, and various voealistr,
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The messages wore hearnd most  distinetly by
all present with the aid of a large loud-sounding
trumpet. A demonstration followed in the ampli-
fication of line telephony, when speech and music
were transmitted from part of the Mad Office Lo

the Lecturs Room, and both were heard with the
utmost distinetion,

The diseussion and the customary vote of thanks
to the lecturer and Mr. Belby, who manipulated

THE WIRELESS WORLD

the reeeiving set and for his trouble in getting the
instruments  together for the demonstrations,
terminated a most instruetive evening,

South Shields.

A Town's Wirelesa Club has been formesd at
the V.M.C.A., Fowler Btreet, South Shields, and
any desirous of joining the same should apply 1o
Mr. E. Thompson, the General Secretary. at that
institation.

10th Wimbledon Boy Scouts’ Wireless Section

Hy * BeovTaasTeEr.”

HE following is offered in the hope that it
I may prove interesting to the many Seouts
and amateurs who peruse your magazine.
During the summer the Wireless Section
of the Ith Wimbledon Troop of Boy Beouls,
under the supervision of Mr. J. Ayres, worked hard
to complete a wireless receiving set which we took
to camp,  The instrument has proved very eflficient.
The accompanying photographs, Figs. 1 and 2,
give an idea of the set, which is made to fix an
ex-Government Mark 111 tuner box. On the left
is & variable grid leak, and on the right & variable
gritl condenser. The centre switeh controls a
variable condenser, very useful for tuning telephony.
The set can be used as a coupled cireuit as well as
single cirenit by manipulating a small two-way
switch. Two variable condensers are fitted, one

Apparatus of the 10th Wimbledon Scowts.

Fig. 1.

primary and one secondary : when single ocirouit
1= sl 1!|11_-:f' e Tllih’l.]]q-ll"ll 1o eunichy ot e, the second -
nry oo lonaer I‘lll‘i]l.H very small, theee fixed vanes
and two moving vanes make admirable possibilities
for fine tuning on the shorter wavelengths, The
inductances are external, and can be changed at
will.

We should be very pleased to receive communica.
tion from any Scout Troops who are interested in
thia branch of signalling.

Later wa hope to be in & position o explain
and give working diagrams in respect to a portable
transmitter.

; =
Fag. 2. Scout Operators af work.
Much material was supplied for the construction
of this receiver by the Amateur Supplies Association,
Tooting, aml has given great satisfoction.

Correspondence

Tth ]‘:I:g‘iiﬂw'«r Offieer,
F. & 0. RMS, Kaisar-i-Hind,
Tilbury.
To the Editor of Tue WirkLEss WoRLD.
Sin,—Would you be so kind as to insert a notice
in your columns to the effect that 1 would be glad
to make the acguaintance of any wireless amateur
g0 inclined in this part of the world. 1 am greatly
desirous of keeping up-to-date my knowledge of
radio, acquired whilst an amateur, before choosing
the sen as a carser, and would gladly wvail myself
of the opportunity for so d.mug when I am in port
Huaving no friends in London mterested in wireless,
I therefore write to you for help.
Doxarp B. Knock.
Hon, Member ;
Southport Wireless Experimental
Bociely,
December 12th, 1921,
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(Questions and Answers

NOTE.—TMas seciion of the magarine ir ploced ai the disposal of all readers who wish to receive advice and
informalion on maliers perioining to both the teghnical and non-technical sides of wireless work. Readers
should comply with the following rules.—(l) Foeh question should be numbered and wrillen on a separols
eheet on one nds of the paper only. fE}MMhﬁmwm {Elﬁﬂum:w
in e readers are adwised 1o search recerd numbars (o see whethar (he some

uaiioTa
dealf with before. (4) The Editor cannot undertake to reply to queries by post. {-5-.! .-lll'-qutﬂu st

be accompanied by the full nams and address of the sender, which iz for reference, not for
will be anneered under the inidials and lown of the correspondend, or, of so desired,
{6) Readers desirous of knowing the conditions of service, etc., for wireleas
save time by writing direct to the various firms employing operators.

maxim which will be accepied ol a hime

L.B. (Bath) arks (1) What 1= the stalion which
calls QI on 4,000 melres. (2) For a good cireuil for
telephony receplion. (3) If LP still sends telephony
af 1230 w 13.00. (4) For the smpleal circuil
Jor tranemilbing fele phony.

(1) Probably the P.0. station at Leafield.

(2) Any receiver with H.F. magnification will

ve good speech resulta,

(3) Timea irregular. See Supplement to Jan. Tth

issue,
(4) Bee diagram Fig. 1.
VY

aippntone

W

T

| if==---=—4fp

w»
Fig. 1.

** RADIOPHILIST *' (Lendon).—Wa regret
that we have not been able to obtain exact informa-
tion on all pointa with regard to these valvea, They
arr, however, examples of early tyvpes, nominally
hard. We do :m:l-t- know the ﬂ:.{:i.mant voltage
for the A.E.Q. valve: that for the Telafunken
appears to be about 2'5. Flate volts are 200 for
the A.E.Q., and 100 for the Telefunken. Neither
are likely to be of any use for tranamission. The
mn-.'-t-gmd rectifiers, and of most use aa L.F.

ifiers.

0.0, (Leigh-on-Sea).— Calculation of thrso

in aAlmoat impossible without some information
as to the asrial and set with which they are to be
wsed. Your amalleat coil might have about 80
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Queries
under a "' nom de plume."
aperators will

(7) Four guestions is the

turna of No. 20 on & mean diameter of 5. For
the largest wavelength you will possibly .
guirs about 1,000 turns, of preferably somewhat
thinner wire, with about the same mean dimmeter.

R.C.P. (Gulldford) asks (1) The reason why
his mingle valve sel gives sironger wignals when he
touches the earth lead. (2) For adwvice sboul an
secumulator which i giving poor resulls.

(1) This iz somewhat dificult to explain without
sctual teat, but it appears possible that the result
in dus l.n thes absence of A condenssr acrosa the

the telephone transformer.

{E}‘?mptﬂmu point to nearly all the active
matarial having besn shaken off the plates. In
order to make them of much use, it would be
nocessary (o open up the cells and fit them with
new positive plates, which could bably be
obtained from the makers. The job is not a very
oasy one without previous experience, and we should
ad vise you to get it done by s firm used to the work.
It would probably pay you better to serap the
cells and get new onos,

L.S. (Braintree) osks varicis gquestions abow!
a sel which he proposes fo wee for lelephony belween
300 axd J0, 000 s,

At present no ﬁhunj in being done above
4,000 ms. You would probably get much hetter
t-al!aphu;j? resulta if you confined the wavelength

your set ween 30 and 4,000 ms.
An lEI.':II.I. of the mize you mention will be wvery
inefficient on wvery long wavea. A ecapacity of
0-002 mfde. will ba about right for an A.T.C.
Ome valve will give you signala at all wavelengths,
but thes addition of furthur valvea will of courss
improve resulta, lly at the longer wavelengths.
YuFuT'taluphunu will ba ::r:]mt-a suita nﬁe I'IE;I‘I!‘!-
that we have not space to answer ﬂt-hlu nI your
questions,

C.Mc.L. (Bearaden) asks (1) For a diagram
of a sed with two valves for slab induclances. (2}
If E.8.2 valves could be weed e fictenlly on the sl
(3) What H.T. to uiar,

(1) The cirenit of Fig. 3, E}D@B 528, November
12th, should be gquite suita There are also
many others in recent issues,

(2} Yes.

{(3) About 100 wolts should be about right on
a st of this type.

J.AS, (Stonehaven) asks (1) Whether an
carth is improved by putting coke or cinders next
to it when buryping . (2) Why an accumulalor
does not short circuit dbself owing lo tha conducliviby
af the clecirolyte.  (3) For a diagrom of the filament
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WL a three-valve Flual Jfor experimental work.
(1} Not much for wireleas worke
{2) Owing to the contact differencea of potential
between each and the electrolyte.
{3) Bee diagram Fig. 2.

15

o+

Fig. 2.

*“ NOVICE " (Abertridwr) asks (1) For the
names of atations with certain call sgns. (2) Why
Fl. 18 wmuch stronger than MPD with him, [3)
Whether a variable condenser would be better for a
secondary eirewil than a fized. (1) Why FL press
i# much fainter than Lime &) and wealher re poria,

1) BUC, Bucharest ; FFH, Le Havre ; SXG,
Athens ; UFQ), not known.

{2) FL. is radiating more power on a more
efficient sorial, owing to the great height of the
Fiffel Tower. You may he screensd F MPD
somewhat.

(3) Certainly, unless the inductance of the circuit
ie continuoualy vanable, which is unhkely.

{4) When thia i» the case, it is due to & reduction
in the power used. The desired range 13 probably
loas,

V.D.B. (Reading) osls (1) The wavelength of
i sl amateur aerial,  (2) IF 16 con be wused for
recciving POGG, [(3) Heow the wavelength can be
inicreased. (4) For a threevalve circuil for [he
rece phion af OGO,

(1) Approximately 50 metres,

(2) SBomewhat amall, but will give reaulta with
a good amplifier.

3) Tga addition of a leading coil or A.T.1.

(4) circuit of Fig. 2, page 306, September
17th, should be about the best of the type you
sugpest. In this circuit the reaction coil should
couple with the closed ecircuit inductance only,
and not with the A.T.I. Coils should b wound
single layer on cylindrical formers.

5.J.D. (Hockley) has a set which he says waill
oitly fume fo 63 me. He asks (1) For instructions
Sor increasing the warelength,  (2) What instruments
ke will require for a two-valer amplifieor.

{1} The disgram you send appears not to be
of o meeiver at all. It is of an amplifer. What
vou take to be the closed cireuit is the grid condenser
and leak. This amplifier will work guite wall as
it wtands on long waves, but ]Jrl:*l'ﬂm%l}' omit the
condenser between the grid and flawent of the

THE WIRELESS WORLD

first valve. Receiving cirouits may e of ordinary
two-cireuit type '=T I. about lﬁ},ﬂ.‘ﬂ mhys.
A.T.C. -'EI'{I{IE m.i'du closed circwit inductance
1000080 mbiys ; mndunmr, 004 mida.

{2) Your own sketch is satisfactory. If you want
further amplification additional valves may be
sdded in the same way as those shown.

#JIJUNIOR ** {Uppl.llglllmh aske (1} The
range of the sel given o ** BE NER ' (High-
gate) on page 156, May 28th. (2) I_,"hmllﬂfﬂ

the wavelength

POGG wnith «f. (3) How fo increase
to 30,000 meires. (4) If a reaction coil needs sliders
or lappings.

(1) i you will read the reply you guote again
vou will notice that the set was designed for
5,000 ma.

(2) Very doubtful,
amplification.

‘{3) Thia could be done by the substitution
of much larger coils : but & set of this type would
then be very inefficient, and we do not recommend
it.

(4) A reaction coil need not hove a slider, but
if it is intended to serve for & very large range
of wavelengthe, a few tappings may be convenient.

** THE RAYEN ' (Nunhead) asks (1) Whether
he can wse a Hrown Loud Speaker with Weston
reday on a single valve sel. I""‘iffm:! what adduyonal
apparalus (8 necded, ‘or a simple way of
making a lowd a';rhmhr {-t What dongers are met
with tn cxpenmenting widh X.-rays, and Row io
v themn,

(1) and (2) You will not obtain snough power
from & single wvalve set, oxcept for extremely
strong signals. You should use at loast & three-
valve amplifier.

(3) We know of nothing exactly on tho lines
vou suggest, but wvarious types are given in the
isaue for February lvth.

(4) The dangers attendant on a few expari ments
with lower power bulba are negligible. With
high power work, [requently done, they are serious
If you propose to undertake the latter, you should
consult & good book on the subject.

" CRYSTAL "' (West Crovdon) asks (1) The
warelength range of his #el. (2) Dimenmions fora
loose coupler to tune fo 4,000 ma. (3) How to
connec! wp the loose coupler. (&) The pauge of a
sam e af wire.

(1) About 1,608 ms.

{2) Primary 107 x 8, wound with No 24;
secondary, 8 x 57, wound with No. 28.

{3) Connect aa in Fig. R, g 100, June 11th,
and other crystal diagrams frequently given.

Hﬁ No. 38,

N (Epping).—(1) The illustretion you send
gives us very little idea of the nature or ws of the
apparatus, of which you send no description.
It doss not & r aa if it would ba possible to nse
it for generation of H.T. for wirelees purposes.

(2) Fairly large dry colls form the most satis-
factory H.T. battery. The Biemens type “Q™
cell is & very good specimen of the t:.rpc, It is
oxpensive, but well werth the price. as Life
in many times that of the common flash lamp
battery, and it stands up almost indefinitely on
Opsen cirouit.

without addition 1 H.F.
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H.G.D. (Didsbury) asks (1) For suggestions
Jor the smprovemend of o No. 1 as tuner, adapled
for wse with a V24 valve. (2) Modifications to
permid of i use ar o wavemeler or separole Aelero-

(1} The sst should work all rght with a V24
valve. You may find it advisable to alter the
volta ap to the grid. For satisfactory wurhnﬁ
it is essential that the reaction coupling shoul
be variable.

{2) Thia set is not very convenient for this pur-
poss, but might be used in this way if a variable

r were placed across the aerial and earth
terminals, in place of the serial and the earth.
It will be to provide eno reactance
for the set to te, and it would have to be
used at fixed valuea of the inductance.

“* BEGINNER ' (Nottingham).—(1) The in-
trodootion of two pairs of telephones of somewhat
different resistance into & eirouit will not seriously
affect the m It ia much more likely that the
result is dus to some fault which has developad
in the cirouit. each pair of hones in
the circuit separately. If resulta are with
each, fault is in the circuwit. If bad with -only
ona pair, that pair is bad, probably from & hreak in
& winding, or a break downof i tion to the cass,

(2) We do not know of any suitabla bool.

L.T.P. (Kenley) asks (1) Whether a circuif
abetched be sabisfactory. (2) and (3) Windings
Jor o locse coupler and reaction. codd for 4,000 me,
(4) The wavelengths weed by cerfoin stalionas,

{1) Quite.

(2) and (3) Bae reply to ** CRYSTAL,"" above.
For reaction coil try 4 % 37, wound with No. 28,

{4) FL, 2,800 ms. ; POZ, about 2,800; GLLD,
600 ma, ; ONI, 800 ms. ; BYC, about 4,500 ma.

R.W.B. {H:w Malden) asks (1) If remastance
amplifiers will function withow! grid leaks. (2) If
900 ma. ir loo low for efficiend working with an
amplifier of this type. (3) How to couple a separate
heterodyne o such an amplifier. (4) Wavelength
and power of Leafield.
(1) No, t are necessary for maintaining the
grid at a pru‘{u potential. BHeta without them

sometimes fl.ll']r wall if the 1|:u1.1|.n.t.mn of

l-hll grid condenser is poor, but thia ia seldom
elfciont.

(2) Results may be fmrhr although this
wavelongth is about the limit the type.

(3} Connect a small coil, J.:uuplmg with the hetero-
dyne, into the closed mmmt

(4) Wavelength about 8,500 metres ; power,
250 kW. arc input.

*“*ARCH '* (Copenhagen) ocsks varicus gques-
tions about an arc sef which he proposes to make.

Your project appears fairly ambitious, having

regard tothe little information you appear to posssas
about the subjeet.

) It is difficult to predict values exactly, but
I:I'IIEht- be npprnmnmt-ul} ar lollows :—L,,

mh
50 mhy Ll': 0-0013 r_nh:i‘rll o MO BN 3

2) Owri ng t-n the extreme inefficiency of such a
serinl at such a | wavelength, the radiated
wor will be only about § watts, in apite of the
that your input is to be about 2 kW

e

¥

(3) A mic g, il of heavy duty types, could
be mnrmtudm earth lead. L

" EIEENHOF "' (Cape Town) asks (1) If

sirnin insulalors are suilable for aerials.
(2) If a telephone ormer woild sncrease the
atrength of sgnals 2,000 ohm telephones,
(3) If a 76" aerial, 20° high is suilable. (4) If o
sel shown s wseful,

{1) Yen, provided they are mechanically strong
enough.

{2) No.

(3) Yea

{4) Yea, with the addition of a potentiometer
and battery to the crystal.

J B. (Weston-super-Mare) wishes fo buy a

single valve set and asks advice.
nt-n to wartous advertisers in this ma

and ask for ratalogues ; or inmrt- an udvtr‘.‘-umnmt
in the magazine. In com niote
whether the valve is include t lu'I‘.. et
a8 sot with magnetic reaction.

“* AMPLIFIER *' (Bristol) asks (1) If circusd
shouwn iz suilable for L. F. amplification. (2)
# can be wsed with the same balleries as the H.F.
sel. (3) Dimensions for the telephone condenser.
(4) If the aet ix suitable for all wavelengtha,

{1} Yen.

(2} Yes. The same filament resistance may be
used.

(3) Area of overiap, 8 ag. ems.  Total number
of foila, &, with mica 0-005"" thick.

{(4) Yea. Connect & two.meghom resistanoce
from No. 2 grid to the negative Alament.

L.K. (Dover) wishes to add a third enlve—not
FESTAIEIOE 00U o a hwo-valve sel.

Add the valve as an L.F. amplifier. Connect a
1/1 transformer in the second anode circuif, in
plare of the tel transformer, secondary to
he grid of the third valve. Connect the flament

tﬂl third valve in parallel with the two fist
filamenta. The same H.T. may also be used.
You will find it advantageous to connect a 0-00]
mfds. fixed condenser scross the anode winding
of the L.F. tranaformer.

“GRID LEAK "' Imbledon) asks (1) For
eriticiemn of a threevalve set.  (2) If 8,000 ohm
tele hmmrﬂ:ﬂymm-annd:mmu
(3) If 1,000 mhys. dir sufficient reaction with a
560,000 mhy., A.T.1.

(1) You will find & seriea condenser in the aerial
{(0-0003 mfds.) very umeful for C'W. Earth the
negative side of the filament hn'tura.r.

{2) The only reason for not using them is the
possibility of the H.T. wol bm.'nn% down
the insulation of the very ﬂn::;l:i'm e
0401 mids, across the telephones.

(3} This will be sufficient if the maction coil is
ineluded in the anode cireuit of the rectifier, but

robably not if it is placed in the anode of the
rat valve.

H.C.L. (Victorla) asks (1) For the capasity
of a condenser. (2) Size of fod for 0-02 mfds.
condenser with wared pa }ﬁﬂ' dielectric. (3) Basket
coils for 3,000 ms, (4) Why no signals are received
on a ael,

(1) We cannot say without a knowledge of the
distance between the plates.
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{2) The overlap of the foils should be 50 ag. emas.,
and the thickness of the paper 5/1000". There
should ba 16 foils to each mde of the condensar.

{(3) To tune a P.M.G. aerial to this wavelength,
thres basket coils will be uired, sach 2 cma.
ingide diameter, and 16 cma outside diametsr,
wound with No. 26 wire.

{4) Your present set iz only suitable for ships
on 600 me., as its maximum wavelength is less
than 1.0 ms. ~Connect s 0-002 mfd. condenser
across the telephones. Otherwise it is qguite (LK.,
and should give good results.

R.W. (Cambridge).—See reply to H.A. (Sal-
ford) below, which will give you all the information
rescpusi resd,

AU, (Whitby) has a L.F. amplificr which
does not seem fo magnify on shorl waves, and asks
(1) If the wavelength of the tranaformers 12 wrong.
(2) and (3) Information re making of infervalve
franaformera,

(1) The question of wavelrngth does not enter
into the design of low frequency transformers.
which should amplify as well on short waves aa on
long. We ecannot state the most likely fault
without a sketeh of your cireuits, Test the wind.
inga of the translormer for continuity with & gal-
vanometer, or telephones and a cell.

(2) and (3) Bee articles in May 28th and June
25th imaues on this subject.

F.CA. (Hormsey) asks (1) for a three.valpe
circwit dicgram. (2) If the set will receive concerts,
(3) If 60 volts H.T. will be sufficient.

(1) B8ea reply to H.A. (Salford) below for a
suitable diagram.

{2) If the looss coupler (which ia not describad)
in suitable for short wawves.

(3) Yea, for most ordinary receiving valves.

H.A. (Salford) asks (1) For a diagram of o

three-valve circwii—-1 H.F.,, 1 rectifying, and
1 L.F. mag.
The required diagram is given in Fig. 3. It is

not essential to use s trensformer with 5,000 ochms
telephones, but connecting thems in the H.T.
ecircuit renders insulation breakdowns likely.

4
e

THE WIRELESS WORLD

H.H.R. (Bristol) asks the following guestions
among others, (1) Where lo find details for ocon-
struction of a set suitable for all wavelengths. (2) The
meaning of the term wavelength of say 2,500 ms. (3]
Mazimum af reception for a sed arin (1)
(4) The It;',"s of a receiving valve.

(1) It iz not desira to obtain all possible
wavelengths on & single set, a8 the methods which
are best for very short wavesa are not those best
for very long wavea.

(2) We have not space to explain thia Bes
Bangav's ' Elementary Principles,"” particulary
page G4,

(3) With skilful use transatlantic stations might
be picked up under very favourable conditions.

{4} With careful use, and reasonably good luck.
1,500 —2,000 hours for & good t wiilvea,

W.B. (Malpas) osks the jomng quesiions rr

a2 proposed resistance amplifier. (1) Whether Ae
il get POGG with two valves, (2) If Brown's

RO} ohm telephones are equally sudtable for O W
and ftelephony. (3) If separaie H.T. and L.T.
balteries are required for each valve, (4) If the
tuner deseribed on page 344 of Seplember Jrd s
could be used for PCGG with a suitable am plifier.

(1) Dhifficult perhaps at such a distance, hut not
impossible,

(3) No; see many circuita in these columnes.

{4) The circuit is quite good, and should give
results with a 4 to § valve amplifier.

R.C. (Elderslie) asks (1) What windings o

pul on formers of a given size fo gei FL, (2} Dimen.
siona of pancakes to reach 2,000 me. with a 0-001
mfds., condenser. (3) If a circud skelched will be
satisfaciory.
(1) Primary 4}" % 67, wound with No. 24;
socondary, 337 x 6", wound with No. 30; but
large coils wound with thicker wire would be pre-
ferable.

() Primary inside diameter 17, outaside 87,
woiind with Mo, 24. Heaction coil, same gize,
wound with No. 26,

(3) Cirenit will be O0.K.. but would be iimprowved
bﬁun. potentiometer to the second grid. You will
alao find 6 volts necesaary for most receiving valves.

Correction to Advertisement.

Measrs. J. Lipowrky point out to us that an ermor
appeared in their advertisement inserted in the
last issue :(—** Valves (Receiving) guarantesd, 1.,
should have appearsd as * Valves (Reosiving)
guaranteed, 11/.."" This arror may perhaps have
misled some of our readers.

. e

SHARE MARKET REPORT.
Prices as we go to prees, January 21st, are —

Marconi Ordinary .. .. .. £1 15 0O

i Preferance .« «» El 15 O

i [nl;-nr. H.lri.ni o w aE ﬂ 2 3
Radio Corporation of America :—

Ordin&ry .o oo =0 s g 0

Proference .. .. .. .. 1 o
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