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A SIMPLE GALVANOMETER

A moving coil galvanometer of good sens-
tivity, suitable for general laboratory work
and students use. This galvanometer has
been designed for qunnm}r production, and
on that account it is possible to offer it at
a price w]'ud‘l compares favourably with
pre-war prices.

Appragimate Dielleciion in mim si | meire,
resnstanoe -

al eoil. Per Hu'rr_u amp

20 ohms 150
150 . 320
400 .. 450

THE CAMBRIDGE & PAUL
INSTRUMENT CO., LTD.

Head Office and Showrooms—

45, GROSVENOR PLACE, LONDON, 5.W.1
Furiher pariiculars on requesl. WORKS . LONDON AND CAMBRIDGE

OUR EXPERIENCE

in the Manufacture of High and
Low Tension Condensers for all
Types of Wireless Installations

IS UNIQUE
IT IS AT YOUR SERVICE.

All engquiries other than Americar
ahould be addressed to (Department W.

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

Telephone: - . HAMMERSMITH 1084
CONDENSER C° |'® Telegrame: HIVOLTCON, PHONE, LONDON
Code : - MARCONI INTERNATIONAL

DUBILIER CONDENSER CO, (1031)] LTD.
All American Enguiriss to be addressed—

DUBILIER CONDENSER CO., Inc., 217 Centre Street, New York
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Simple Measurements on Valves

By Puiure R, Covrsey, B.8o., F.Inst. P, AM.LE.E.

SHORT time ago two articlea were puhlished

in theas columns which emphasised the point

that the proper design of certain portions of
the wireless receiver need :rmt necessarily prove as
diffionlt as is sometimes i . “Those articles
dealt with ﬂimFIn methodas of caloulating the leading
dimensiona of inductances, and reduced the problem
to mimple arithmetic, coupled with refcrences to
tables of conatants. The caleulation of coils,
however, ia only one of many processes which
may be simplified to meet the needs of the radio
experimenter, and it is the purposs of this article
to show that the measurement of certain funda-
mental constants of three-electrode wvalves may
likewisn be mimplified, a0 as to require the use of
nothing more than a few piecesa of apparatus
usually available in the exporimenter’s station.

Of thess constante, one of the most fundamental
and important is the voltage amplification factor
of the valve. It is well known that the operation
of a valve as an amplifier nds upon the much
larger effect produced in the plate circuit by a
small impulse applied to the grid.

The voltage amplification factor of & valve may
be described somewhat as follows: The anode
circuit of the valve comprises the H.T. battery in
sories with a certain impedance, which is made up
of the resistance of the filament-anode path of the
valve plus any oxternal resistance, inductance or
other impedance which may be joined in series
with the valve, Under normal working conditiona
a certain current flows round this circuit from the
high-tension battery, and if the grid potential ia
maintained at some snitable constant value and
the voltage of the H.T. battery is altered by =
wmall amount, thera will result & amall change in
the anode current flowing round the circunit {pro-
vided, of courss, that the valve is not operating in
the saturated "condition). [f, however, the high-
tension hattery voltage had not been altered, but
the voltage on the grid of the walve had heen
changed instead, it would be poasible to bring
about the aanme change in the anode current that
we had previously hy meana of & much smaller
voltage apnlied to the grid. The ratio of thess
twn voltages, viz., the anode wvoltage requirel to

produce & given change in the anode current, and
the grid voltage required to produce the same
change in current, gives us 8 measure of the voltage
amplification prodiuced.

This effert may be visualised for the case of the
ordinary types of " hard "' valve, somewhat in the
following manner. When the wvalve filament is
heated, emission of clectrons commences, whether
or not any H.T. voltage is applied to the tube.
These liberated electrons collect in the spare round
the filament and continue to accumulate there
until either they are drawn ofl to the anode by
the positive potential applied to that electrode, or
if no H.T. voltage is connected, until the total
electrical charge aceumulated in this manner is
sufficient to repel back again to tho filament any
more electrons that are emitted from it. This
accumulation or cloud of electrons formed in the
space surrounding the filament and between the
filament and the anode is usually known as the
“ mpace charge." Since this apace charge oppokes
the Aow of current from the H.T. battery, its
effect ia analogous to & back EM.F. in the anode
cirewt of the valve. As soon as a itive potontinl
is applied to the anode from the H.T. bhattery some
of thia space charge is neutralised by the attraction
of electrona to the positively charged slectrode,
thus reducing the repelling force of this charge on
the electrons trying to come out of the filament,
enabling more electrons to be emitted, and the
flow of electrons to the anode (which constitutes
the anode current) to be maintained. This partial
annulment of the spacre charge ia therefore equi-
valent to reducing the back EM.F. due to this
charge, If, now, o positive voltage = applied to
the grid, some of the space charge electrons will
be attracted to that electrode, thua again bringing
about an effect aguivalent to reducing the space
charge back EM.F., and therefore leaving more of
the H.T. battery voltage available for maintaining
the current flow to the anode.

If we represent the back E.M.F. effect of tho
space charge hy the airmhnl e, the voltage of the
H.T. hattery by E assume that tha resisfance
of the whole anade cireuit ia 2, including the internal
pesistanee of the tulse itself, then the anode current
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I, Bowing through the tube is evidently given by
the expression :—

Jo= 5t

BTN
Hence, if by any means such as applying a positive
voltage to the grid, we cause the back E.M.F. «
to be reduced, the anode ourrent Iz will obviously
be increased., This, then, is the reason for the
control of the valve anode current by the potentials
applied to the grid.

Since the gnd of the wvalve is nearer to the
filament than is the anode in most normal valve
constructions, s given voltage applied to the grid
will have a greater effect upon the space charge
electrons than will the same voltage applied to the
anode ; or, in other words, it requires o greater
change in the voltage applind to the anode of a
valve to producre a given change in the normal
anode ecurrent than it does if the voltage changes
are applied to the grid. The ratio of these two
voltages is, as we have seen, the voltage amplifica-
fion fector of the valve,
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Evidently from the meaning of the term " voltage
fuctor "' as given above we can deduce ita value
from a seriea of characteristic curves of the valve
under test, if theas are available, or if we
the means of readily drawing them out by taking
readings of the valve anode current (at constant
filament current) for warious voltages applied to
the grid. Such a series of curves taken on a parti-
cular type of small valve is shown in Fig. 1. On
this diagram will be seen & line X Y drawn in,
corresponding to & constant anode current of
| milhamp and intersecting the four characteristics
showmn. t will be noted that the pointa where
thizs line X Y intersects the characteristic curves
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are separdted by distances representing approxi-
mately 1 volt measured on the grid voltage scale,
and that the successive anode voltages applied to
obtain thess curves differ by 50 volt steps. Thus
consider the intersection point marked C in this
diagram. We see at once that if the valve is adjusted
to be on this point, and the grid voltage is then
increased by 1 velt, ie., to the value represented
by the point marked E, the anode current fowing
through the valve will increasa to the value repre-
sented by the ordinate E F of the curve that passes
through our original point C. In order now to
reatore the anode current to ita initial value repre-
sented by the height of the line X Y (i.e., ED, or
I milliamp in our case), it s necessary to reduce
the voltage applied to the anode of the valve 1o
the value represented by the curve passing through
the point I This amount is evidently 50 wolts
from the values marked on the curves. Hence we
pee that in the case of this particular valve, an
inorease of the grid potential by 1 volt has caused
the neutralisation of 50 wvolta of the space ¢
back E.M.F., so that the applied anode woltage
has to be reduced by this amount in order that no
extra current may flow through the valve. The
voltage factor of thia tube is therefors 50.

Himilarly it may be seen from the curvea that
had the grid voltage been reduced by 1 wolt it
would have been neceasary to increase the H.T.
voltage by 60 volta in order to maintain the anode
current at ita original value,

To return now to the question of the measure.
ment of this factor in a simple manner which does
not involve plotti out several characteristic
curves, Many methods of c out these
measurements have besn from time o
time, but several, while perhaps giving greater
accuracy, posseas the disadvanta of requiring
rather more complicated a tus i8 necesRary
for obtaining approximately accurste rosulta. A
uim}fla arrangement that can be fitted up with
such components as are to be found in almost
every experimentoer’s station is shown in Fig. 2.
The resistance, marked P, which is of the poten.-
tiometer type with an adjustable contact, is con-
nected scrossa a source of slternating current,
represented in the disgram by an alternator, and
connections are taken from ite enda to the grid
and anode circuits of the walve in the manner
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indicated. The filament should, of course, be lit up
from an accumulator hattery in the usoal way, but
this battery ia mot shown in the diagram. ‘icr.m-
nection is taken from the negative terminal of the
valve filament through the telephonea T to the
sliding contact on the iometer resistance,

The esupply of audio-freque alternating
ourrent, which is shown symbolically in the diagram
s an alternator A, may be taken from a buzzer
cireuit, or, better, from & ta valve oscillating
at an audible frequency. o latter arrangement
gives & purer sound than the buzzer, and con-
soquently & better balance in the hones. To
carry out s measurement the ausdio-frequency
supply to the potentiometer should be switched on
and also the filament circuit of the valve. The
filament current should be adjusted to its normal
valus by the resiatance shown in series with the
filameont battery in Fig. 2, or altermatively it should
be ndjusted to the particular value at which it is
degired to make the mensurement of the voltage
factor of the valve. The H.T. hattery should aleo
ba adjusted to the particular value at which it is
desired to carry out the measurement, When this
has been done it will usually he found that there
ia & loud sound in the telephones T (produced, of
course, by the audio-frequency current from the
source A). By adjusting the position of the slider
of the potentiometer P, a place will ba found at
which this sound disappears almoat completely.
This ia the balance position, and the distance of
the elider from each end of the potentiometer
rhould ba noted carefully. Generally it is sufficiently
accurate to assume that the resistancea of the two
parta of the potentiometer will ba proportional to
thess lengths on each mide of the slider, so that the
voltage factor of the valve is then givem the
ratio of the two lengths marked r and { in Fig. 2,
i.e., by tho ratio rfl.

The reason for this result is evident when we
ponsider that the effect of connecting the grid
and anodo circuite of the valve to the two terminals
of the alternating current supply from A is to
apply to thoso electrodes voltages which are of
opposité sign at any given instant, and hence
when silence has been secured in the telephone
receivers, it means that the plate current does not

vary. This condition can only be obtained if, when
we apply, say for example, a positive vol to the
grid at the instant considered, we aﬂﬁ BAINE
inatant apply a negative voltage in the anode
cireuit of the right value to reduce the effactive
H.T. battery voltage by an amount just sufficient
to compensate for the positive voltage on the grid.
The ratio of theee two voltages is, by the defimition
given above, the ?ultage factor of the valve, and
this, aa we have seen, 18 given by the ratio rjl.
Greater acouracy in the measurements can be
socured if the potentiometer resistance P is fitted
with tapping points and switches for giving more
definite resistance ratios, since when an ordin

potentiometer elider is used the actusl point of
contact on the resmistance wire 18 not ¥ very
wall defined. The resistance of P should not be

very large, and need only bo about 10 to 20 ohms,
although if the resistance doess not excesd 100 to
250 ohma very little inaccuracy will be caused.
The telephones T should also be of the low-resistance
tvpe. Alternatively o slide wire resistance can be
employed for P.in order to obtain an accurate ratio.

he source A of the alternating current of
audible frequency (say, 300 to 1,000 ~ or there-
abouts) should be kept some little distance away
from the remainder of the apparatus, particularly
il an oacillating wvalve is used for this ?:‘r ,
Some further details of a convenient way of building
up an oscillating walve cireuit for this purpose
will be deseribed in another article, sinca the one
here deecribed is by no meana the only useful
meamrement which can be carried out by simple
ap tua of this type.

he above-described measurement of the voltage
factor can be carried out with varying adjustmenta
of the filament, H.T., and steady gn w:jtuge, and
the remalts plotted out in the form of curves ; but
usually it is found that the value so found differs
very alightly with changea in these adjustments,
and changea by a few poer cent. only over the whole
range of working adjustmenta. At extreme values,
however, & larger change may oceur, but its magni-
tude will not even then be very great, The voltage
factor is determined almost entirely by the physical
structure of the valve, rather than by the circuits
to which it is attached.

The Transatlantic Tests
APPARATUS USED

& announced in our last issue we are printing

this week & dmrig‘t[iun of the receiving

apparatus used by Mr. Godley during his
experiments in this country. The ap tus
described on page 689 was used by him both in
his preliminary experiments at Wembley Park,
and also during the actual period of the Testa
at Ardrossan. FPut as briefly as ﬁouihh the set
in & nine-valve Armstrong super-hetercdyne am-
plifier, in which the fimt valve acts both as a

regenerative high-frequency amplifier (with vario-
meter tuning in ita plate circuit), and also as o
detector. earthing inductance of the Bevernge
antenna was coupled to the tuned grid circuit of
this first valve, and the firat was alao
couplad to it. The next five valves order con-
ptitute & five resistance-capacity ocoupled
amplifier for magnifying the long wave signals
(wavelength = about 3, metres) which result
from heterodyning the incoming signals by the.
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second valve. The plate circuit of the last valve
in this series is tuned to this long wavelength,
and is capacity-coupled to the second detector
valve, while the last valve (the ninth) is & note-
magnifier. The final heterodyning of the long
wave signals could he effected either by electro-
static reaction a;lt;.:dym on the long wave amplifier,
or by an enti separate hetercdyne, the last
ma-th];-d boing the one most favoursad.

We are also publishing in this isue (see below)

THE WIRELESS WORLD

desoriptions of the receiving apparatus used by the
British Amateurs who achieved the best reception,
68 announced in our last issue. It is interestiog
to compars thess instruments with the apparaius
used by Mr. Godley, especially remembering that
the former wers used with ordinary aerials of the
type and size licensed in this country.

e hope in future issues, aa apace permits, to
deacribe and illustrate the other apparatus on which
American signals were heard. P.R.C

The First-Prize Set: Description of Apparatus used by W. F. Burne.

thing in wireless is the covering of long distances

with a minimum of power. Notwithstanding
the fact that we have so many high-power trans-
mitting rtations, it seems to me vet poasible to
communicate over ranges with greatly
reduced power. ﬁtar way would doubtless
be to concentrate on the receiver, making it very
selective and ot the sama tjma axtmnef; aengitive,
Any station may blaze away with its hundreda of
kilowatts ; yet to my way I;}unimj_.[ thia tendency
1] l:lul'utmg the best

IT has always appeared to me that the greatest

My norial is & twin wire inverted L type, supported
by & mast on the house and one in the en ; the
former DLwing 58 feet high and the latter 45 feet high
{Fig. 1). Thewirea are apaced 10 ft. 6 ina. apart on
bamboo spreaders, the lead-in being taken down st
the houss end. It is held away from the hounse by
insulated cord stays, and even though our Society*
ia hackward in the art of aerial erection, its members
at least know how to get the best out of 140 feet
alung skywarda! The masta are stayed with wire
stays, soundly insulated. The serial is within

(. PO, limits, being 3

intoerests of the science,
Therefors, amnteurs
granted only a 10-watt
permit have really &

i Stations Heard by Mr. W. F. Burne.
FIRST PRIZE WINNER.

feet long and havieg
i down-lead of 50 feet
The sonnection to the
earth is made 1o the

great fleld for research, ' 2 FP J. K.Hewit,252,Neptune Avenue, | water main, though at
though they may treat | Brooklyn, N.Y. ];:mmt.l:?dnh [«}Htﬂﬂlh:
disdain: Lot us have |2BML R. B. Bourne, P.O. Box 13, | el oo
rn: | ¥ & imenting Ri‘l’ﬂhﬂd, Lﬂﬂg Island. The set used in rhln
ith it ‘ : offcet w .
let n man use his steff | 2 2L J. O. Smith, 3, Coroma Road, | &) mo et bt

in  the interests of Valley Stream, Long Island. Indeed, one cannot call
sclence, not f-l:llr the 1 BCG Sptcial Station I':EE'E last issue of it & sat, that d.H'II.gI:II'Il;IlI
purpose of amusing the Wirelest W orld 647 would be Aattering. “ It
*“ dabbler ™ with the freiess FFoorid, p. > was,'" as one friend of
latest gramophone 1 UN Jn-sq}h B. Dudge, 26, School StrEEt, "I.mﬁndm-li-h“l‘ :{
* e, glori collection

_ Therxperiencegained | _ Manchester, Massachusetts. junk ! The set—ior
in the recent Transat- | 1 XM Massachusetts School of Tech- we will name it so for
lantic Test has more nol Cambrid Mass. brevity's sake — con-
than ever enforced this 1ZE [ V ug};" 9 ieﬁl St misted of two, three
iden. At the time of ' crmiiya, 4! en reet, valvea pa.nah una:l_ ol
Writing it is too early to Marion, Mass. the frequency
offer any hints s to the The first three receptions included the | side, all rheostats.

sucpess of my efforts,
vet the origin of some
of the signals cannot

for 8 moment hbe

douhted. Very soon it
should be possible for
amateurs, here and in

America, to put up
world’s records in short

correct code word as well as the calls, and
the last contained one or two errors in the
code word which, however, wils easily under-
standable. 1 UN and 1 XM were in the
* free for all™ period.”

socketa, handles, wood-
work, atec., hemg raie

At hnma he panels
in front of tha valved
gre usesd to *° house "
the high - frequency

transformers an -
able condenssra. Two
or three loose wariahles

wave transatlantic signalling ; both by Morse and
speach., Experimenters should be urged to build
apparatus for short-wave work, trving it out and
improving it. It would seem that to listen for a
station over 3,0M0) miles away tranamitting on 2040
metres, using a power of 1 kW, would be a fool's
game. Friends of mine frankly confeased their
doubt. ** It would be hard enough using at least
& dozen wvalves," they aaid,

were employed, also home-made. The transformes
formers were turned from solid 1}in. ebonite rod.
and & groove § in. deep turned in each former. In
this the primary and secondary are woumd. The
first winding being of 30 turms of No. 38 D.E.C
ropper wire. The second winding of 35 turmns of the
same wire, wound directly over the first winding.

*® The Manchester Wireleas Sociely.
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These formers are mounted on a set of pins, not
in the ordinary arrangement of unequally
spaced pins, but at the four corners of a sguare.

he two primary ends are then soldered to
two opposite pins and likewise the secondary. Thus,
gimply by giving the transformera a } turn, the wind-
ings can be reversed and & greater range of
wavelengths obtained. The loss in efficiency 13 very
small even with 8 number of valves, as the windings
are 0 nearly the same on a short wavelength, These
transformers serve for waves of 180—325 metres
with the variable condensers made for the oceasion,
Another set was wound with 40 and 45 turns
which covers a mnge of 210—360 met res wavelength,

the leak and terminals. A commercial article was
tried, but was found inferior to the experimental
one, 8o it was thereupon scrapped. On referring
to the diagram of connections, Fig. 3, it will be seen
that potentiometer control was used on the ampli-
fying valves,while the connection from the sscondary
of the last transformer 18 taken direct to the positive
leg of the filament. This tends to stop reaction.
The ;Pntem'mlnubrr. wirchased from B, Hesketh &
Co., 15 the kev to tjm sucressiul operation of the
eet, reaction being either controlled or sto |
with this instrument. The valves used were E54
and ES2 in the H.F. side, whilst an ES4 and French
valve were used in the L.F. side,

I,

Fig. 1.

Other sets could be made for higher wavelengths of
desired. All variable condensers, except those in
the Mark IIT were made by myself, and are of the
rotary wvane type, air spacing being used. [t
would not be wise to offer any remarks on the general
theory of high-frequency transformers as yet ;
little seems to be known about them in England
and nothing in the States !

The leaky grid condenser was home-made,  The
condenser has two pairs of tinfoil plates, separated
by very thin mica dielectric, The leak was made
by drawing a scratch on & piece of ebonite and
rubbing a pencil slong the scratch. Bmall washers
of tinfoil were cut out and placed under the
terminals 80 as to ensure & good contact between

The Aeriala.

The tuner ueed during the greater part of the
testa was a Mark 1[I, purchased from Messrs.
Halliwell & Good, of Manchester, As this
instrument is calibrated it was used, and gave very
good results,

Had the wavelength of the transmitting stations
boen within 20 metros of 200, & home-made aflair
would have been substituted after tuning the
transformers. As it was, two coila of 16 and 26
turns were tried and worked quite as well as the
Mark TII.

On the first two nights—or rather mornings-
four ES4 valves were nsed, making a total of five
with the soparate heteradyne, which was a Muollard
*Orn.”" On the therd might five valvea were usexl
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THE TRANSATLANTIC TESTS

in the H.F. side and the heterodyne. On sue-
reeling mights, six  high-frequency valves were
naed, with the occasional addition of one or two
low-irequency valves. The low-[requency side was
run together at & moment's notice. A Sullivan
L.F. transformer and I.F. transformers purchassd
from B. Hesketh being used alternately. The panals
were of home construction. Brown's and Sullivan’s
8,000 ohm telephones were used in the H.F. side
and Sullivan’s and a Concertone Magnephone in
the L.F. side.

For the separate heterodyne {(not shown in
Fig. 2), a Tingey single walve panel was used.
The coils, particulars of whirh wers given in The
Wircless World, were at frst tried, but the instru-
ment would not oscillate ; accordingly, two lattice
coills were wound with Ne. 22 DVC.C, copper wire
on & 2 in. former, copsisting of 25 turns ench, Tt
was thought hetter to wind the plate coil as nearly
to the wavelength of the grid coil as possible.
With this alteration the heterodyne worked
splendidly. Extra high tension was fanken from a
30-volt Halliwell & Good high tension unit. The
high tension batteries used on the H.F. and L.F.,
were made up from * Velex " dry Batteries,

purchased from the Universal Electric Supply Co.,
Brown Street, Manchester.

Vernier condensers were need across the secondary
terminale on the Mark 111 and for the heterodyne,
It was not found neceasary to couple tho ieterodyna
to the grid cirenit of the last valve, in fact it was
placed at the other end of the room and the ron-
densers only placed on the instrument table.

A congiderable gquantity of apparatus ised has
had to be left out of the photograph, Fig. 2, on
aecount of room ; this includes accumulators, high
tension batteries, vernier condenscrs, heferndine,
variona eoila, tranaformers, variable condensers and
awitehes, The main part of the apparatus is,
howesver, ahown

In ronclugion, I would like to add that I am
greatly indebted to the members of the Manchester
Wireleas Bociety for their splendid assistance in
this effort. Especially I would thank Mr. Milner,
of this Society, for his very great help and loan of
apparatus. May this be only & beéginning to a
long series of experiments between Lhe American
“Buga" and ourselves, and may Manchester—
even if it knows little of aerials—be to the fore
in thess tests !

The Second Prize Set: Description of Apparatus used by H. H. Whitfield.

1G. 1 showa a general view of the apparatus,

as used for the teste. My wireleas den ia

very small and it is more or lesa imposaible
to get & phot ph showing all the apparatua at
once. On looking at it, one is apt to say, " What
a horrible meas '™ But

transformer as an inter-valve transformer for my
fifth valve (standing on the table alongside). The
fifth wvalve, it will be noticed, is & Cosser " H "
transmitting valve, and it may be thought that
amplification by means of a telephone transformer
andd a “RB" valve on
i volts would not bo

the stuff, including the
tablecloth, is laid out
for use, onnd not for

Stations Heard by Mr. H. H. Whitfield.

very efficient. [t is
not, but it was all I

omametit.

The panel on the
wall, left-hand side
{Fig. 1), is my ordi-
nary 4-valve receivin
apparatus. Three o
the walvea are fixed
along the top, and
parta of thmn' only,

pear in the picture,

front of the panel
is hingedl and the con-

nact jons, chokas,

SECOND PRIZE WINNER.
1 AFV F. C. Estey, Salem, Mass.
1 BCG Special Station (see Wireless World
last issue, page 647).
J. O. Bmith, 3, Corona Road, Valley
Stream, Long Island, N.Y.
In the first and third case the special code
signals were correctly received as well as
the calls.

2ZL

had, and although it
didn't amplify much,
it cleanad thinga up
ronsiderably.

The apparatus ia all
home- e with excep-
tion of condenkers,
valvea, batteriea and
phones.

Like the majornty of
wireless strugglers, |1
am poor, and although
onaé can maoks do with

condensers, ete,, at the
back are easily acceasible for altorations when
necessary. 1 might mention here that I have
never ygone in for receiving sets of the ' made-
up " variety. My ohject has been to work out
principles, and the panel as conatructed is adapt-
abla to many different circoita, The tuning
apparatus is, as usal, laid on the table, separate
and distinct, and connections between the two are
made hy means of the terminals along the hottom
of the panel. The H.T. and filament batteries are
on the foor, owt of might. The battery on the
extreme right of the picture is the filament hattery
for the separate heterodyne.

The box on the table, extreme left, ia an old
Marconi telephone *ansformer, pressed into servies
on this occasion, s I used ray own telaphono

s lot in the way of
makeshifts, there are, of course, certain essentiale
which one must have. In this hehalfl T would like
to mention my indehtedness to Mesarn. Beresford
Bros., of Bull Street, Birmingham, for the loan
of two small variable condensers, also to Mr, T,
Rogers, of Mossley, for the loan of a picked RS2
valve, which [ used for the reparate heterodyne,
{The valve in the picture ia A burnt.out ** H,™
put there for the p pe of illustration only).

The small Mark 11l condenssr in the contrs of
the tablo is the serics aorial condenser and, being
more or less at sarth potential, did not require a
long handle to operate it.

The variometer in the plate circuit of the second
valve was fixed to the shelf over the top of the
panel and does not appear in the picture.

681

LNIVERSITY OF MICHIGAN



FEBRUARY 4, 1022 THE WIRELESs WORLD

I';:;. 1, fFenera! riaid |.l_|r the A II‘-I.'--'.IIrJI'II- T | I'l_u' Mr ”.-"-ll'_.l'il'?r!-

O
Som
_ﬂl
) |
——ohl-- ¥ i}

= = f—
=
L S T

Fig. 2. Circuit Diagram of the A pparatus.
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The tuning apparatus shown in plan, Fig. 3,
consi=ts of three coils wound on 2} in, diameter
ehonite tube, Their method of mounting is, I
think, novel. They are simply hung on & piece of
sgunre ebonite tube, and the coupling between them
is peljusted by means of the levers as shown, con.
nected to the two onteide coils (similar to the bool-
feeding arrangement on a capstan lathe). This
arrangement has the advantage of giving sasy

with No. 32 silk-covered enamelled wire, the turns
being spaced with white silk thread equal to about
twice the diameter of the wire. The object of this
spacing i too well known to nesd comment.
Referring to the dingram of connections, Fig. 2,
it will be seen that the bottom end of the secondary
coil is connected to filament negative instead of
potentiometer, and self-oscillation of this valve is
prevented by a reverse coupling of the anode and

Fig. 3. Tuning Apparcius,

eritical adjustment, and at the same time the long
handles minimise capacity-to-earth effects, always
very troublesome on short wavelengths,

The six terminals are at the back and therefore
out of the way.

The coil on the right is the asrial ecoil of 27 turns,
The middle one is the sscondary and has 44 turns,
and the ons on the laft of 34 turns ia the anods
cail of the first valve, The three coils are wound

socondary coils. T have used this method for the
past eighteen months or so and find it a much
better method of stopping seli-oscillation, for,
although grid-damping by positive velts will stop
self-oacillation, it at the same time introdoces
undesirable noises into an otherwise guist circuit,
and therefors, should, [ think, be avoided wherever
ible.
The separate heterodyne (Fig. 4), although built
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Fig. 4.

on the principle of that as described in recent
editions of The Wirelcas Weorld, differs very much,
as will be seen in its appearance. The time at my
disposal only permitted of a temporary affair, but
it worked very well. Its main variable condenser
1% ome | 1Iu..ll.vl:lvt': aboait  fwelve months ago, ad
consiata of a test fube coated for part of its lengih
on the outside with tinfoill, the inside movable
Lmrliun being a short picce of brass tube, which

appenad to fit. Incidentally this type of condenser,
alt gh easily made, appears to he a horrible
energy waster. The hilli.-condenser for fine adjust.
ments is shown in front, and here again the arrange-
ment is, [ think, a novel one. Two guarter.plate
negative glasses, with pieces of tinfoil stuck on
with shellae, form the two halves of the condenser,
caonnection being made hy a fexible tab left on one
wide of each. The fixed plate is laid on its hack
on the baseboard and the movable one is hinged
agninst two pins, It is raised or lowersd by means
of a silk cord wound round and fastened to the
spindle of the operating handle, sprung in an
upright at the other end of the baseboard. The

THE WIRELESS WORLD

The Separate Heteradyre.

weight of the glass plate keeps the cord taut.
Here, again, we have distant control, and the b
air space separating the two capacities allows of
very fine and easy adjustment for heterodyming
pignals of such short wavelsngth, The heterodyne
being unsereened, 1 did not need to use any coupling
roils between it and any particular part of the
receiving apparatus, as 1 got sufficient stremgrth of
heteradyne without. An ES2 valve was used, with
8 volts on plate. 1 am of opinion that the billi-
condenser to some extent acted as a radiator in
the manner of the well-known Hertz oscillator.
During use it was 18 inches away from the other
apparatus. The tuning generally was exceedingly
eritical, and yeot the set seemed to be very sensitive
to any and every harmonic that came along.

The aerial is standard G.P.0O., 140-feet, 2 wire,
40t feet high, due east and west. Lead.in from east
end. 504 feot above sea-level. No sereening. Clay
subsoil, Wire 7/24, enamelled, Earth to water pipe.

The box-like affair, just visible on the wall at
the back (Fig. 1) is part of my transmitter, and, of
vourse, ook no part in the test,

The Third Prize Winners : Description of the Apparatus used by W. E.
F. Corsham, of London, and R. D). Spence, of Aberdeenshire.

8 announced in our previous issue, Mr.
AW. E. F. Corsham, of Harlesden Gardens,

Willesden, London, N.W. 10, and Mr. K. [
Spence, of Craighead Honse, Huntly, Aherdeen-
shire, sach heard signals from one station, with
correct  eode words, Mr. Corsham  used  three
valves and Mr. Spence used six, and for this roason
the judges have decided that Mr. Corsham is
deserving of the more valuahle of the two third
prizes thet have been offered,

Mr. Corsham’s aerial was 100§ =single wire
(720 enanmelled) in the form of an inverted L.
Two mastz were used, one 200 ft. high, in the garden,
and the other =scured to the chimney pot in such
s way that the height from the ground to the top

of this seconid mast was 46 ft. The receiving
apparatus was sitnated in a room 15 or 20 ft. from
the ground and the 25 feet down lead was taken from
the highest point of the asrial. The arrangement
waa thus non-symmetrical, the free end of the
nerial being practically no higher than the receiving
mmstraments and the maximum height above the
receiving instruments being 25 ft. A double earth
connection was used, one consisting of & wire 1o
the water tap and the other of a single wire running
immediately beneath the aerial and earthed at the
far end.  Mr, Corsham informs us that the situat ion
of his house is at the bottom of a hill with pract :cally
THd SCPCTINE,

It was intended to use two receivers, one a five-
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valve low-frequency amplifier detector and the
other a three-valve experimental receiver. The
first caused trouble in the early part of the Tests
and was therefore scrapped, attention being con-
centrated on the uﬁ:lng cirenit for the remainder
of the Teats. A separate oscillator was, of course,
n=rd, similar in construction to  the Marconi

Independent Oscillator.  Owing to the fact that it
was Mr, Corsham's first

Fig. 6. It is of interest to note that Mr. Corsham
i#= Chairman of the Willesden Wireless Society.
The other recipient of the third prize, Mr. R. I,
Spence, of Huntly, Aberdeenshire, used the
apparatus which is shown in the accompanying
hotographs and diagram (Fige. 7 to 10). The
rat photograph (Fig. 7) s a gencral view of the
receiving gear. On the extreme left is seen the
high tension unit con-

attempt at  using n
seeparate oscillator on
MWy metres, he hoad a
certain amount of
trouble with it and
further, conditions did
not permit of his listen-
ing i for the calibration
waves, His ealibrations
were, therefore, made
i harmonies  Trom

Station Heard by Mr.W .E.F.Corsham.
(JOINT THIRD PRIZE WINNER)
WITH THREE VALVE SET.

1 AFV F. C. Estey, Salem, Mass.
With code group correctly received.

Station Received by Mr. R. D. Spence.

tamming tapped-off
resistance and  fwo
microfarsd condonsers.
Mext to it is the
amplifier, then the
Mark I1I *uner and on
the rmght, & converted
Marcoon No. 16 pe-
cever, used for long
waves. On the right,

|i|: front, are the

FFU, GFA and GRKTU. {JDIH I' THIRD PRIZE WINN ER} Townsend wavemeter

Time signala were WITH S5IX VALVE SET. and the heterodyne

clhiecked from a8 Nauen . - urnit.

harnnonic. 2ZL J. O Etﬁlth, 3‘& Corona Rmd‘ In the second photo-
The five-valve set, Valley stream, Long Island,N.Y | graph (Fig. 8) is a

although silent in artion With code group correctly received close-up  view of the

most of the time, had d . amplifier, removed

an irritating habit of
howling when least expected and was therefore
discarded. The cirenit of the three.valve set is
shown in Fig. 6. Arcording to Mr. Corsham,
this set ocensionally works better on short waves
whon the earth s disconmectod.

We notice upon examination of Mr. Corsham’s
loz that he reports ** amétenr interference heavy ™
about the time he received the sienals from 1AFY
(moming of December 12th). The signals from
IAFV are given hy Mr. Corsham as of sufficient
strength to be nicely readable and he thinks that
if he hael had more time to experiment with and
aelinst his apparatus, he would have received many
miore stations.  The set is shown in the photograph,
Fig. &, and in the diagram of connections in

from its ense. Fig, @

is & sideview of the amplifier, valves, inter-
valve transformers, wrid  leak, four or six-
valtes switch and reactance switech., The aerial

consisted of a single wire “T" of 7/24 copper,
average height 43 ft., length of horizontal wine
s ft., with down-lead 20 ft. to instroment Foom
situated 25 ft. from the ground,  Earth conneetion
was made to the water pipes and also to a wire
running out under the aerial and buried about
three inches inthe ground. The Mark 1T tuner calls
for no comment, being standard in its conneetions,
with the detector switch kept on to the valve
position =0 that the first valve amplifier is connected
directly to the closed cicenit of the tuner.

The amplifier i= of Mr. Bpence’s own design and

Fig. 8.

Mr., Corsham's A pparatus,
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constructed by hia brother, Mr. H. R. Spence.
Bix R type valves are usad, three as H.F. amplifiers,
one as rectifier, and two as L.F. magnifiers. The
details of the H.F. tranaformers are as [cllows :(—
Dimensions of wooden hobbins .—
Mean diameter, | i
Axial length, 4 in.

THE WIRELESS WORLD

P

pointa of the amplifier are dealt with
below.

letters refer to the letters on the
di (Fig. 10).
!F,. Ty = L.F. Tranaformers. These are Disposal
Board goods and are the ordinary small Army
ttern of transformer wound with 47 S.W.G.
B.C. Ratio 4-1.

JE:

Eoaca, r

q\:

-

A

Fig. 8. Chrcud Diagram of Mr. Corsham’s A pparafus.

The switeh in the aerial circuit is for the purpose of disconnecting the sarth, aa the set sometimes works
better without the earth. C, is a loose-cou tuner. The switchea 8,, B,, 8,, 8, consist of twa
terminals and a pin for shorting or brmhnf the cirouits, 8, allows one, two or three valves to be wused,
8, and 8, bring in cither reaction or a coil for tuned plate eirevit. 8, and 8,, although shorted in the

dlag:'m. were not so in the test. Apparently the loose-coupled tuner is used merely as a substitute for
a fne t

uning condenser, as slight
Condenser C; gives oven finer tuning.

Width of groove, /4 in.
Depth of groove, § in.
Windings :—
Primary (tuned), 45 turns 42 3.W.G. D.B.C.
Snenndary, 50 furns 42 8.W.4Q. D.E.C
The secondary i= wound on first with the primary
over it, separated from the secondary by a few
turne of oiled silk cloth. The starting end of the
secondary (i.e., the inside end of the inner winding)
is sonneoted to the grid, which is thus kept free
as far mﬂt;:ﬂiwa from undesirable capacity effects,
while &t the same time the primary or tunad winding
is outside and easily acceasible, if it is desirable, to
remove & turn or two to adjust the tuning of the
three transformers to correspond. The tuning
condensers ior the primary windings of these trana-
formers are closed circuit condensers from the earlier
ttern of Mark III short wave tuners made by
r. HRobert Faul.
It will be noticed that there are two terminals
‘vonnected by a strap in the plate circuit of the
first wvalve. Thiz enahles inductive reaction or
variometer reaction to be used if deaired. The

terationa of the sliding coil give very fine tuning to the aerial,

R, R, R, = Filament Rheostatr. These are
home-made, of platinoid wire wound on mlate,
with alidors,

P = (#rid Polendiomeler. This i an old ervetal
potentiometer removed from a Marconi No. 16
" balanced erystal ™ sat.

r = @rid Leak, Mullard 1 megohm.

frid Condenser. Mies and tinfoil, 00003
microfarad. Disposal Board. Bought from Mr.
Tingey.

Falves.
Co., Ltd.

Valve Holders. Two seta of three mounted in
ehonita, bonght from Mr. L. MeMichael.

8By = Switch. This allows four or six valves to
be used at will, as shown in diagram. It is of the
“barrel " type and was removed from an eold
Disposal Board transmitter.

8, = Suitch. Telephone switchboard t {Mr.
MeMichael). TRe

Swifches. These are small miniature tumblers

Cy = Blocking Condenser. Mica and tinfoil

“R " type, supplied by General Elect ric

GH6
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02 microfarad.  This is the telephone condenser HT. Supply. Thisa i3 obtaned fram the
from a Marconi ** Type 10 ™ set. lighting cirenit which = supplisd from 32 chloride

Cy = Resclance Condenser. This 18 home-made cells, giving 64 volta. The mains arm connected
and has one moving and two fixed vanes of sheet across a resistance of 1M ochms, tapped off to six

+ -
,-r“‘,, o

d'

Fig. 7, General view of Receiving Gear,

gine,  Moving vane, guadrant shaped, 4 ins radine, ponts. By connecting the H.T. terminala of the
Ty = Falve-phone Transformer. Army pattern. amplifier to two of these points, shunted hy a

Disposala Board. two-micrafarad Manshridge condenser (0), 1 am
L - -
—
: I —

’:l;
Tt
IrH

i

- .L___
Fig. 10. Cwreunt Diagram of Mr. Spence’s A pparatus.
Phones,  Brown, 120 chms, " A" type. able to get any desired portion of the total voltage.
I.T. Battery. * Exide " type, =six volts 50 amp.- Heterosdyme Uncd,  The wwluctance and reaction
hour, bought from Chloride Electrical Storage Co., coil are wound side by side on a cardboard tube
Ltd. ' (P), 41 ins. in dinmeter and consists of 10 and 12
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turns of 22 8. W.0G. enamelled copper wire respec.
tively. The condenser is a Mark 111 tuner, elosed
circuit condenser (K1, as used in the amplifier,
The range of wavelengths eovered is about 170300,

Fig. B. A near view of the Am plifier.

A" worden ** pot-handle ™ is fitted to the knob of
this condenser to minimize the capacity effect of
the operator’s hand,

The H.T. for heterodyne valve consists of six
“ Ever-ready " cells (8).

| Waremeter., This is a Town=send wavemeber,
120-1,600 metres, specially calibrated from N.P.L.
standard meter, and was given to me by Prof.
Town=end.

THE WIRELESS WORLD

Remnarks. The chief difficulty encountered with
a set of this type is in searching for a station if the
wavelength is not exactly known. Owing to the
tuning of the H.F. transformers, the tuning is very
sharp indeed, and any alteration of wavelength
means making five or six adjustments. 1 have
tried gearing the condensers together, but have
not found it m?in[ﬂﬂur{. If the wavelengths of
the American stations had been known exactly,
i.e., within 5 per cent., I am confident 1 should
have heard more of them.

Fig. 8.

Side view of the Amplifier.

My atation is situated in the middle of a woold
and 18 particularly badly screened towards the wes
by trees, which are higher than the aerial, and by
sharply rising ground.

1 BCG.
Some Notes on the Station.

HE distinetion of having transmitted the

I first transatlantic signals from an Aamateur

atation, conforming in every way with the
radio laws and regulations of the United States
belonga to Mr, Minton Cronkhite, of Gresnwich
Connecticut, whose call “ 1BCG™ was heard
with conmiderable strength not only by Mr. Godley,
but by British and Continental amateurs. His
transmissions, however, were not strictly connected
with the prize tests, as he transmitted over consider-
able periods during the whole time,

IBCG station, of which we shall publish further
particulars in a later issue, was erected by Mr,
Cronkhite in association with E. H. Armstrong
(the well-known inventor}, George Burghard,
John Grinan, Walter Inman, and Emest Amy.
The =ct uzes four Radiotrons® UV 204, one as &
master oscillator, and three as power amplifiers,
The plate potential iz 2000 volts, supplied from
o motor generator. The total input of the set
was 080 watts, and 558 watis were delivered to

* Transmitting valves made by the Radio Corpora-
tion of America.

the aerial. The latter was of the T type, the
horizontal part being 100 feet long. Both the
flat top and the leads were eight-wire cages. The
effective height of the aerial above the radial
counterpoise was 73 feet. The counterpoise was
120 fest in diameter, supported on poles cight feer
fromm the ground. There was no direct earth
connection. The aerial resistance was 153 ohms,
and all transmission took place on 0 wavelength
of 2(M) metres.

The station was first heard on the morning
of Deromber 10th, by Mr. Paul Godley at Ardrossan.
Godley immediately telegraphed to Mr. Cronkhite
that his signals were ** wonderful,” and requested
that he would transmit a complete message. Th=
was done on the moming of the 12th, and receipt
wis duly cabled by Mr, Godley.

The best reception of 1 BOG by an English amateur
was undoubtedly that by Mr. Greenslade at the
British School of Telegraphy. On one occasion
Mr. Greenslade copied the signals from that station
for nearly two hours, although he was not fortunate
enough to receive the message referred to above,
or any code signals.
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Apparatus used in Transatlantic Reception.

By PavL F. GopLEy.

displayed in the equipment used at Ardrossan.

A bref description of the antenna follows.
It consisted of & wire suspended on poles 12§t
high, the wire being so arranged that it could be
adjusted to a length equivalent to one wavelength
for any wave between 190 and 325 metres. The
wire ig grounded on the far end through a non.
inductive resistance of between 300 and 400 ohmes
and at the ** home ™ station through an inductance
whirh had a reactance of about 400 ochms for the
frequency at which reception was being effected.
No attempt will be made here to touch upon the
theory of this antenna other than to say that its
functwons by virtue of those component parta of
the electromagnetic wave which travel in a vertical
direction rather than those which travel horizontally.
Its use and proper adjustment enables the elimina-
tion of consideranble atmospherics and interference
due to its :liﬂﬂidﬂ:ilz,' directional characteristics,
and data gathered by engineers of the Radio
Corporation of America, which Corporation uses

a. CREAT deal of interest will no doubt be

Fig. 1.

strength of signal received on a vertical antenna
G5 it, in height.

The receiver used was the well-known su
heterodyne or autodyne receiver, whersin oacilla-
tiona from a local oscillator are caused to produce
beats with the incoming signal, the frequency of
the beats being of the order of 50 to 100,000 cycles
per second. Forming a part of the anode ecircuit
of the detector valve {8 a circuit tuned to the beat
irequency  this cirewt being coupied to the first
valve of a multistage amphfier set to amplity
frequencies of the order of 50,000 cycles. In the
Ardrossan outfit amplification was effected at a
frequency of about 1H,MH cyeles.  In addivon to
the detector and oscillator valves 5 radio frequency
amplifiors and one note magnifier wae u=ed. The
various radio frequency valves being coupled with
100 00 ohim resistances of the * Lavite " fype,
while the radio trequency amplifier and the pote
magnifier wore transformer eoupled. In  the
detector valve advantage was also taken of re-
generation at the anitial frequency which enabled

The inside of the tent in which the signals were received showing the apparatus arranged on a bench.

i the feft ox Tnspecior Pearson who assisted Mr. Godleg.

this type of aerial in connection with all the trans-
atlantic traffie, shows that potentials developed in
the antenna are equivalent to those which would
be developed in a vertical antenna whose height
is eguivalent to 1/10th of the length of the
hortzontal wire. In other words, assuming that
it is desired to receive on 200 metres the length of
wire to be out would be approximately 650 ft,
and the strength of signals received in this length
of wire at this wavelength would be equal to the

the building up of the signal to thres or four times
its initial value.

In the photograph, Fig. 1, the instrument on the
extreme left s the closed circuit which is coupled to
the Beverage wire and tuned to that trequency
which it iz desired to receive, the case also contaming
a variometer for regenerstive action at this same
frequency. The second case (lower) includes an
auxiliary condenser for use on the initial frequency,
coupling between the circuit of inital trequency and

089

UN

VERSITY OF MICHIGAN



THE WIRELESS WORLD

FEBRUARY 4, 1022

*(wasjaun (i0'y o3 p00's efuml) sufposajar] apeindas
aaum Auop *'4 feapa Hudpullvm ejou =4 leapa Jojeajap eavm Huol ="y ! (paidnoa fpowdes-ccuwsas) waapea Hundyydoer

aanm Buop =44 o1 By ! (manjowr gon o) 081 aBuws Fumung) aama endposajony eaum woygs = Yy faaea sojoajap ey = Ty fsanjew
Nom 23 081 3o ofuws Buuny qum pnaas Lepuoses 1y Ty ¢ yifuepare Bungomn ayy e suyo gop jo esuspadun ead oy sausjanpup =

poen engoamd s sy fo wineoge paaary o B g

G690

‘DU alodaaag W T .m.__.__—

——

PO




DESCRIPTION OF APPARATUS

the oscillator, condenser which controla the fre-
quency of the oscillator, and a second condenser
which controls the beat-note cirewit in the anode
eciremit of the detector valve, The detector valve is
inductively coupled to the amplifier and the
cabinet last mentioned, also contains o transiormer
for this purposs whose secondary is tuned to
fixel frequency of about 75,000 cyeles. The third
cabinet holds in all nine valves, the first of which is
the detector, the seeond oscillator, the third to
ui,p;lﬂ‘.h melusive radio fr\-fﬂ'lufnq:}' .rl.:|:|1:||:iﬂﬁr:|t aned the
minth nole ll:ll“.[h“il"r. The eases of aAll thess
units are lined throughout with copper sheet 2 ins.
thick, and where necessary all external leads
including those of the headphones fwhere necessary)
are coversed by a flexibie copper sheathing. Come-

American equipment carrying the name ** Paragon.™”
To thoss British amateurs who may consider the
construction of such an outfit as this, it might be
well to caution. them fo use the greatest care in
the selection of grid resistances; coupling resistances
and grid condensers. Poor leaks, resistances or
condensers oftentimes produce excessive loss and
frequently give rise to troublesome noises. It will
also e noted that the last radio frequency amplifier
is coupled to the final detector by the use of an
air coil reactance. This reactance 18 so chosen
that its period is approximately that at which
amplification is taking piace. Its use tends
toward the greatest possible guiescence and the
elimination of many otherwise bothersome
transients. Further attention is callesd to the fact

Fig. 4.

mon battery is employed both for filament and
anode of all valves, and a capacitative coupling
ivariable} ia provided which enables one to take
advantage of the regenerative action of the amplifier
as & whole at the amplfication frequency. For
reception of C.W. the amplifier may either bo
ecaussd Lo oduce oscillations or an external
oscillator may be set up in the vicinity of the
apparatus and adjusted for a proper note. Such
an  oscillator produces energies far larger than
neceasary when it ir set near the wavelength on
which amplification is taking placre. Therefore
it i usually desirable to set the oscillator in such
a way that ite third harmonic falls at the frequency
of amplification,

The unit which sits on top of the second cabinet
mentioned ik a combination detector and two-.
stage note magnifier also in o shielded vﬂplw-linmi
cass, This unit is & companion for the left.hand
unit and is a widely advertised combination of

Poles 12 feet high supporting the 850 fee! of atrial wire,

that a condenser of approximately 5 micro miero-
farads is placed in shunt to the primary of the note
magnification transformer. This to & large extent
hipasses any radio frequency currents which might
otherwise tend to get through to the note magnifier
and ensures additional stability of the whaole,
Using this condenser it is unuallir Unnecessary to
ghield the cords of the head telephones.
Obviously an amplifier of this type & cone-
giddlerably more flexible than one whlt]1 amplifies
radio frequencies directly. The writer has used
this amplifier in his own station during the past
two vears on wavelengths ranging between 75 and
‘1600 metres. It is equally sensitive on all of these
and it ia a far simpler matter to adapt such an
arrangement to all the shorter wavelengths than
it would be to adapt a strictly radio frequency
amplifier to such a wide band. Atter reaching
I, 600 metres it i possible to shift to amplifier
direct and work on up to 20,000 metres.  Without
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dould, however, for amateurs, some advantage
would be gained by the plocing of one or two stages
of amplification (radio  freguency) between the
antenna and the first valve rhown in the diagram.
Additional compheations encountersd would in
many cases be entirely compensated for.  Inasmuch
as gquite complete deseriptione of this tvpe of
apparatus have been published some time since
in both British aml Amencan raio journals no
attempt i+ being made at this time to go into any
details. The tubes chosen for this work are those
known as *° Moorehead,” and are very similar to

THE WIRELESS WORLD

The note magnifier valve was used very little
during the test, It was either out entirely or had
the filament brilliancy reduced to a FrLATLE FTLVIA Y.
[Each valve was separately controlled by a G-ohin
circular rheostat), On one orF two ocrasions the
note magnifier war used to the fullest extent and
aignala resulted which forced one to remove the
headphones,

During one of the watches at Ardrossan Ins
Poarson dozed off. The static was rolling in by the
buckets full.  After making several entriee in his
log Godley alao fell asleep fnce down on the table

tor
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Fig. 5. Map showing the location of Arndrossan and average direction of American Transmitting Stations.

that valve which the Britizh smateur knows e
the " R " valve,

Baldwin'a headphones  were  wseid  throughout
being extremely rigped in oll respects and haviog
a sensitivity at least egqual (o anyibing the writer
has ever worn. H.T. butteries were of the
“ Burgesa  type which are put up in 22} volt
umnits, each cell being carefully wrpped in paraftin
paper wealed off from ita neighbours and the whole
cast en Bloe Inoa resin wax. The perfiormance of
these batteries was exeellent, Daring the whole
test the batteries were on wet grownd sl & greater
portion of the time were coversd with a flm of
wator. No difficulty of any sort developed from
this direction.

hut awakoned shortly afterwards with wild thought-
of fire chusing around in his head. In coming to
with n #tart Pearson was awakened and gazed at
Liodles with a ghastly exprossion,

Gioelley ;. " What's the matier,
v B

Pearson (large eves and ghastly expression on
his faee): " What's the matter with vour face
it"= s Black as ink.”™

The oil stove which was under the table had
started to smoke, By virtue of cracks in the table
everyvthing had been fairly amoked up includine
soullev’s fnee.

A great deal of trouble was oxperienced in keeping
the pole line at the Ardrossan installation in shape.

[hid I startle
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DESCRIPTION OF APPARATUS

Fig. 6. The Receiving Stafion fend and the firsl pole.

JThe field in which the tests were made was used to
pasture several horses all of which developed an
appetite for the poles supporting the Beverage
wire. These poles were gnawed freely and in several
casea broken off short, as though the horses had
tired leaning against the poles.

The seawesd which had been apread over the
field in Ardrossan to act as a fertilizer made travel-
ing up and down the line through the blackness
of the rainy Scotch night a very difficult procedure.
It was an easy matter to stray entirely away from
the line, to fall down or to tangle oneself up un.

Fig. 7. Another view of the tent. The first three poles can be seen.
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expectedly with the stay wiree which were placed
on some of the poles.

Several of the towns le of Ardrossan visited
the test station during the period and one gentlerman
who seemned to be proud of his ability to consume
large quantities of Eﬂutrh liguor listened in during
g poricd of 30 or 40 minutes tovarious H. P, stationa
picked up, having been told in each case ** That's
Berlin,"" ** Here's New York." ete.

On aecount of the excellent signals of Friday,
Baturday and Bunday nights violent efforts were
made to get hold of a dictaphone in order that

THE WIRELESs WORLD

windowe and large crowds evidence considerable
interest in the sgquipment,

Through error in coding the first station heard,
1AAW, was broadeasted as being 1AAY. A
cable was roceived immediately to the effect thar
1AAY was a apark coil station and that the trans.
mitter was not in operation. Lmmediately correction
waa rent hy cable to the effect that 1AAW was
correct. A second reply came saying that TAAW
had no transmitter. he location of this fimst
station hearml s still ondetormined wt the fioe
this i3 written.

Fig. 8.

Enlarged Map of Ardrossan.

The approrimate position of the station /s shown al ().

records might be taken of the Transatlantic Trans-
missions. A dictaphone arrived on the seene in
due time but was never used. The dictephone
wlen om the other hand may prove uselul inasmuch
as it s intended to take severnl dictaphone records
of American signals on his retum to the States,
same to he forwarded to London for the infor-
mation of members of the Wirelesa BSocieties of
FLondon.

Tremendous interest in the results of the American
teata was created in engineering circles in America.
Cables from various ones indicate that there may
be mome consideration on the part of wvarious
commercial firms to carry out & further test in
order that more complete datum on short wave
transmission may be available.

A cable from Greenwich, Connecticut, etater
that station 1BCG had an input of 1 kW having a
total of 600 watts in the antenna. The tranamitter
consists of a master oscillator and three amplifiers,
the whole being supplied from a direct current
source, Thia particular transmitter is now being
displayed in one of New York City's large show-

Waves and Wireless

Proresson J. A. FrEming's LECTURES AT THE
RovaL INSTITUTION.

Proressorn Fresisg  pecently completed »
sories of six lectures on *° Electric Waves and Wire.
leas Telephony " primarily intended for a juvenile
audience, at the Royal Institution. The lectures
were throughout crowded with fascinating exper:
ments caleulated o rase enthusiasm  for the
sithiect in the hearts of even the youngest members
of hia audience. Professor Fleming commenced
the serics of lectures with an explanation of waves
in other and more readily appreciated medioms
surh as air and water, before going on  to the less
tangible explanation of sether waves,

During the last of the series of lectures a demaon-
atration of wirelesa tolephony was given.  Music.
transmitted from Marconi House., being made to
operate & Stentorphone.

In a later issue we hope to give s resumé of
these loctures with an account of some of the
experiments.

o4
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‘““ Polaris” Patent Action.

N responsa to requests from our readers we are
Imvln% below the anbridgements as published in
the [Illustrated Official Journal (Palenis), of
patents numbers 13636 and 28413 of 1913, referred

to in this action.

13636, 1913, Wmeress TELEorRAPHY  AND
Terernoxy., Manconts Wineress Teie-
GRAFA Co. and Franguw, (. 8., Marconi
Hiuse, Btrand, London. June 1%th, 1913,

In & recriving-syetom in which an onived ghs
relay magnifies the received owcillations, the out-
going circuit of the relay reacts on the incoming
cireuil, 35 as further to strengthen the eurrent.

Ry this means the damping of the receiving-system

mEgn
LWy =
(2]
? . a
A= T ¥
ﬁ:ff 4 "

s that the magnified oscillations in the circuit
f. n, o temd to maintain the oscillations in the
circait ¢, I, m. Similar cirouits can be arranged
for tuning to the spark frequency or to the note
obtained in a receiver when using the interfercnce
methed of receiving continuons oscillations.

24.413. 1913, WmrLeEss TELEORAFHY. MaR-
Cox1'a WiRELESS TRLEGRAFH Co,, and Rorxo,
H. 1., Marconi Heouw:we, &Hteand, London.

Decermber Bth, 1000,
In & receiver for continuous waved having o
vacuum tube containing A heatsd filament ¢, a
gricl &, and & third electrode o, an oacillation cironit

Reproduchion of Figure from abrid

is reduced and the tuning of the system is made
vory sharp. In the syatem shown, the gas relay
has & heated cathode L coversd with an oxide,
and a perforated anode o arranged hetween the
cathoule and the main anode a’. The electrodes
a, L are connected across the l;l-lmllatlnu condenasr
¢, and the electrodesa a’, ¢ across A condenser f,
which ia connected to ndatwm-r g and telephoner.
Tha tuned circuits ¢, f, m and [, n, o are L‘DIJ[I-].HI

e

ged 8 pecification
of Patend No. 13,636 of 1013.

Reproduction of Figure from
abridged apeci iR o
Patent No. ﬁiji?:af lﬂ'lﬂf

e tuned to A frequency nll,;htlp different from that
of the received waves i3 connected across the
filament and the third electrode. The ocacillations
in the circuits a, ¢ uce beats of sudille fre-
yuenny in the telephone ¢. The circuit » may be
arranged to interact with the aerial circuit or with
the circuit 0. The grid & and electrods d may both
be formed as eyvlinders completely surrounding the
huntv!u:l IHum-llnI!

An Inductance Calculator.

HE importance of accurate methods for
calculsting the inductance of coils for radio
circuits, or for designing such coils to have
a given inductance, has often boen trmrha.uud in
thear columns, With a view to simplifying such
culeulations, an inductance caleulator was designed
some time agoe by Mr. Norman Lea, and has
recently bean put on the market.* This apparatus
* Inductance Caleulator for Air Core Solenoids,
evolved from N, ‘s Formula, by Norman Lea,
[Menars. B. Heaketh (Sole Licenses), High Street,
Chalvey, 8lough. Celluloid covered cardboard.
Price 12/6, post free.]

isn of alide rule form, but has two sliding scales
instoad of the one commonly found in ordinary
types of caleulating slide rules. Four scales
in all are provided, marked respectively with
{Length/Diameter) : Diameter (eme.); Turne per
cantimetre ; and Inductancs {microhenriea). 'Pl:u
first and last of theso scales are fixed on the outer

of the caleulator, and the other two are
engraved on the two aliders.

To caleulate the inductance of & coil of which the
dimensions are given, it is firet necessary to evolve
the &im ratio of the (Length/Diameter) of the
eoil, and then to set an arrow mark on the upper
l.]ldar againat the value of this ratio on the top
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weale of the caleulstor. An arrow on the second
slider is then set against the Diameter of the coil
as read off on the scale on the fimt-mentioned
glider, and when this has been done the inductance
of the eoil can be read off on the bottom HAxed
srale against the value of the (urns-per-centimetre-
length of the winding as read on the seale on the
peconid alider. Thus setting the position of the
twao aliders enablea the inductance of the coil to
be read off at a glance. Similarly, of course, if
the inductance is given, suitable dimensions can
be obtained by reversing the above processes,

A umeful feature of the role is the marking against
certain values of the turns-per-centimetre scale on
the second slider, of the gauges ol wire which,
when double.cotton-coversd and wound with turns
touching, will give thoss numbers of turms per centi-
metre, On the back of the rule corresponding
data are given for single and double silk coverings,

THE WIRELESS WORLD

On the back of the rule also an abac is given
from which values of the product LO can be read
off correaponding to any given wavelength.

* The calculator is, of course, only available for
gingle layer solenoids of such dimensions that the
thickneas of the windings is negligihle compared
with the diametor of the coil ; but it may also be
applied to single layer pancake coils by reading
the mdial dopth of the winding as the length of
the eoil, It may be of interest to note that sample
caleulations ecarried out by the writer on thia
caleulator, and also by the more cumbersome
method, using logarithm  tables, indicates that
results accurate within 1 per cent. may easily be

obtained from the caleulstor—which arcurncy
amply wsuffices for all ordinary experimental
PurpHses,

Pr1LE R, CorRERY.

Note on the Separate Heterodyne.

By R. €. CrLINKER.

in receiving long waves has frequently been

pointed out. It enahles the receiver to be
tuned exactly to the incoming signal instead of
being w0 much mistuned as is necessary when
autodyne reception s ussd, The writer doss not
remamber to have seon pointed out, however, the
groat amplification which can be obtained by—
(1) using eritical retroaction on the receiver, to-
goether with (2} excesdingly exact funing. The
sdjustment is admittedly eritical, but the result
is somewhat surprising when one trios it for the
first time. Call 5 the distant station, A the receiver
and B the separate heterodyne. The procedurs
is as follows ;—

Tune A as exactly as possible to 8 when non.
oacillating. Couple B loosely to A and adjuat
B's frequency until the beat note of 8 and B
givea & convenient pitch. Now alowly increase
the retroaction of A uptil cacillation just begins.
Haa the beat note of A and B the same pitch aa
that previously heard between 8 and H?Y If
not, adjuat the tuning of A until the pitchea of
these two heat notea are identically the same.
This is done by repeatedly (1) stopping A's
oacillation, (2] re-tuning, and {3} starting oscilla-
tion again, until no difference in pitch can be
noticed. A heost value of coupling hetwoen A
and B will also be found. Now set the reiro-
action of A so that ocscillation 18 just mbout to
commende, when it will be found that the signals
are greatly amplified. Alro the tuning of A
ia now far more exact than could be obtained by
setting at the ** silent point  {which latter is &
very blunt point for long wave stations),

The writer tried this method on the occasion of
the opening of the Long Island Btation of the
Radio Corporation of America and found that with

THE advantage of using a separate heterodyne

one detector and 3 LF amplifiers the signals could
ke read anywhere in the house.

Annapolir rignals may. hy this dodge, be brought
out |l:|1.1-“rl|:'i|*_:|:r from other jamming stations. It would
be interesting to hear if others have noted the cfect.
It requires oxceedingly close adjustment to get
the best result.

D. P. Storage Batteries.

The [3. I*. Storage Battery Co., Lid., have sent
ns u booklet antitled ** Btorage Battery Working,™
whirh they atate they will be pleassd to send to
nnyvone who is in charge of batteries of their manu-
facture, The little hbooklet gives the fullest
the care and meintenance of

inatructions in
accumulators.

*Quest, "’

1t is understood that the call letiers yred by the
Quest are GBZV. An enyuiry for this information
appearcd in these columns recently.

Lectures on Wireless Telegraphy.

At the East London College (University of Lomn.
don), Mile End Road, E.], a seriea of sight lectures
are to he given on Tuesday evenings during Fehruary
and March, at 6 p.m., by Professor W. H. Ecclea,
D.8c., F.RS.,, and by C. F. Elwell, M.I.LE.E.,
Fellow LE.E. Professor W. H. Eccles will deal
with the subject ' The Thres-Electrode Valve
as o Gonerator of Electrical Oscillations ™ in five
lectures beginning on  Tuesday, Fehruamny Sth,
and continuing on the four following Tuesdays,
i.e., ldth, 21st, 28th and March Tth. Mr. C. F.
Elwell will then give three lactures on the ** Poulsen
Are Converter ” on March l4th, 21st and 28th,

A evllabus will be sent on application to the
College, The fee for the Course is two guiness
Btudents attending University Courses at E:i?tgﬂ
and Institutions of the University, 10s. 8d.
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Wireless Club Reports

NOTE —I wder thes heaslong the Editor will b Jifecsed fo give poableeation toore ports of e meetinps of Wiridess

Clnbe vird Socielfes.
are fo oo ppear and o8 concise ag
The Editor will be please

Sl FE Doris ahowld be subnifted withoul covrieiy Tetfer o the cract fori cn whkich they
wibde, the Editor reserving the right to edit coed il the re peveka if pevessey,
to consider for pub]itat‘.ltm papers of unusual or special interest

read before Socleties. An Asterisk denotes affiliation with the Wireless Society of London.

The City and Guilds Wireless Soclety.®

A meeting was held on October 20th, the Presi-
dent. Professor F. Mallett, being in the chair.
Mr. H. W. Baker delivered the first part of his
leciure on the " Elements of Wireleas Telography,
commencing from frst principles and leading up
to the theory of spark transmission. The paper
wis  well illustrated by ap tus and slides,
the latter lent by the Marconi Scientific Tnstrument
Company. A gool discussion followed, after
which the meeting adjourned.

At the meeting on November 3rd, Mr. Baker
concluded his lecture with the theory of crvatal
reception ;  he showed uws a further selection
of intereating lantern alides, finally winding up
with a demonstration of transmission and reception
from one room to another.

On November 17th, Captain W. R. H. TI"I'IE'E}"
pave us & delightful demonsteation of reception
of telephony and telegraphy.

Telephony was sent from his station at Hammer-
smith and was received with remarkable clearness,
The demonstration was not only most interesting
anil clever, but very instructive, and many useful
“rips 7 wers leamt hy the T0 E:;mnu present.
Many guestions were asked and tty problems
discussed and solved, after which a hearty vote
of thanks ended the evening.

The Bociety has now erected an aeral of its
own, and is busy collecting lpﬂlmtuu. which will
be inatalled at the Dmperial College Union.

Hon., S8ecretary, Mr. L. . Bolton, City and Guilds
Engineering - College, South Kensington.

Burton-on-Trent Wireless Club.*

Mr. J. L. Berry, FR.M.B., lectured on ** Side-
lights on Science " ot a mesting of the Club held
on Decembor 30th, when Mr, L. G. A, Sims presided
over & good attendance,

In describing varous instruments of precision,
Mr. Berry explained the principle of the micro
balance, whereby Sir Wm. Ramesy was able to
determine the atomic weighta of the radio-active
elementa. He stated that it was necessary for
such a balance to he extremely accurate, because
of the wvery minute guantities of the elements
available, and their prohibitive cost. Mr. Berry
rdewcribed  Frofessor Boys” radio.micrometer an
exceedingly delicate instrument capable of detect-
ing the heat emitted hy a candle fame at a
distance of 3] miles.

He then gave a very intersating explanation of the
electro-Cardiograph. an  inatrument whose ele-
mentary prnciple lay in the discoveries of (Galvanmi
and Volta ourly in the 18th century.

Mr. Berry alse gave a demonatration of how
the Sphygmomanomeler s used to measure the
pressure of blomd in the human artery, and how,
by its aid, the actoal work of the heart may be
expresaed  mathematically, He eonpectured that

in the near future it would be possible that electoo-
Cordiograms might be sent by wireless from distant
places for the eriticism of n specialist say, in London,
and his diagnoais.

Mr. Berry then discoursed on  ultra-violet
raves, and in conclusion, stated that in the
digeussion of ** Bidelights on Seience ™ he felt

suare it would be realised that how great and am-
rtant was the application of science to everyday
ife.

An interesting discussion [ollowed, and the
meeting was brought to & clore with the customary
vole of thanks, proposed by Mr. F. V., A, Smith,
and seconded by Mr. W, C. Smith.

Mr. F. V. A. Bmith called attention to the fact
that wireless telephony waa now being transmitted
nightly at 8 o'clock from Mr. Selbv’s station
(ZK1T), at 1,000 metres, and he said that if any of
the lecal experimenters were not receiving they
ehould get into towch with Mr. Selby, with a view
to discovering defects in their npparatus.

At the next meeting of the Club Mr. C HRandle
will give an interesting lecture, the =uhject of
'H'hil!ﬁ‘ will be announced later.

MNorth Middlesex Wireless Club.*

Houn. Secretary, Mr. E. M Savage, * Nithsdale,""
Everslexy Park Hoad., Winchmore Hill, §.21.

The Club held its B2nd meet'ng on Wednesday,
January Llth, at the headquarters. After the
minutes had been read, and certain announcenen ts
made by the Secretary, the Chairman called
on Mr. Geo, Evans fo give hig leeture on © Workshop
Practice."

Mr. Evans said that he thought a betver tithe
for his talk, which he refusesd o eall & lecture,
would be * Instrument Making vn a Kitchen Table,™
Mr. Evans is a practical instrument maker, and
as such is acquainted with modern methods of
mass production, and throughout hia talk he con.
i rakt the methods used in factories with those
which could be used by the amateur working at
home. The most important point to bear in
mind, said Mr. Evans, was thoroughness. FEven
if it was only a amall article of yuite a simple
nature, make 8 sketch of 1t before starting work.
He alao told his audience not to think that & lot
of elaborate tools were reguired in order to tum
out good work. 1If the simple tools were wused
to the best advantage any amateur could turn
out work of which he could be proud  For instanece.
in working ebonite, a morse drill was not necessary ;
an ordinary French nail could be made into an
excellent drll, and the lecturer showed how o
do this. He instanced that the old fashioned
inatrument makers turned odt the most excellent
work with the most simple tools;  threes jaw
chiucks were unknown to them, they used box-
wood clincks,
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Evane showed how to mark out work with
a pnir of dividers, raking as an example & ten-point
switch, After marking it out on the back, so as
not to spoil the face of the ebonite base, ho showed
how to use & template to ensure accuracy in drilling.
He then explained how to finish the surface,
but as this was a long process, time would not allow
of & complete demonstration. Throughout his
talk, Mr. Evans gave & number of hints and tipa
auch aa the correct way to tear emery ¥
how to titmundlﬂg,huwtnﬂxthqb:.nmt;
the uhguwlun working it, and many others.

It wan olear that the members will look forward
to Mr. Evans's next talk on * Kitchen Table
Instrument Making,” when they to learn
aome more. A vote of thanks proposed by the
Preasident was carried with enthusiaam.

The Cardiff & South Wales Wirelesa Soclety.*

Hon. Becretary, Mr. P. 0. Bullivan, 16, Adamsa.
down Sgquare, Cardiff.

A General Meeting was held at uarters,
The Wireleas Co , Bt. Mary Strest, Cardiff, on
Thursday, Novem 24th, 1821 Cl-ptlm W.

rwuo-g Moon occupied the chair. The minutes
uf the last meeting were read and The
Chairman then invited all prmnt to l-d:juum to
the Instrniment Room, whers exhibition of
apparatus was to be held. At this stage, the
Recretary took the chair. Messrs. H. C. Linchk,
A. Lawrence, W. E. Groves, J. G. Proger, and Capt.
W. Harwood Moon all contributed to & very inter-
rating and instructive evening, A hearty vote of
thanka having been accorded to the exhibitors,
Mr. N. M. Dlg'sd-ﬂe treated the audience to a
sensational and awe.inapiring dmunl-trlt.i-un of
high- fnln;ﬂ.uanny phenomena, passing hundreds of
thousa of volta throngh his person.

At the meeting on December 8th, 1821, the
Chairman, Mr, N. M. Dryul:ln.'la, n.u.lled upon Mr.
H. F. A. Banderson, who, in & very able manner,
dealt with the luh'u:t, * Description of & Home-
made Heceiver, usi 1-4 valvea."" The lecturer
commenced by describing the particular aerial
uged at his atation, inting out the advantages
and :llmdvantng!u nipﬂmm:u mntanah employed
in the erection of an aerial—his e Em.-in,g
proved that enamelled wire is munﬁ more Eﬂimem;
than the ordinary bare wire used most frequently
by amateurs. The lead-in and *° earth ' wers next
dlealt with, after which the construction of the set
waa fully explained. With the aid of a diagram
~ on the blackboard, Mr. Banderson described the
wiring of the sst, and the function of the various
switches employed, when only one or all the valvea
are used. At this stage many guestions were
asked, and wvery clearly answered. The lecturer
then demonstrated the set under working con-
ditiona, A great deal of interference was caused
by the working of an electrical sign next door to
il.t'li.dq'l.lﬂrt:_-rﬂ. the mnoise et LR hrin.E almost
deafening. Mr. N. M. Drvsdale carried out many
experiments in the hope of neatralising the inductive
#ffect of the =ign. At this stage the sign ceased
operating and Mr. Sanderson was able to procesd
with the demonstration. He picked up the Dutch
Coneert, and with the aid of & " Weston Loud
speaker,” musie anid speech was clearly  audible
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to everyone present. A most hearty wvote of
thanks was u]ml:umuulhr arcorded to Mr, Banderson.

At the meeting held at hEldtLulrhannn Thuraday,
Dummbur 22nd, 1821, Mr. N dalivarsd
& lecturse muﬂad_ " Elu-muntl.r;r Pnn.mpha of the
Thermionic Valve." As certain featursa of the
thermionic valve are also found in the old
rectifiers, the lecturer first dealt with early types
of receiving apparatus. He showed how the famous
Marconi Coherer set was evolved and then gradually
developed the subject until the ¢ sat was
l!lh-ll‘]}" understood by all, Types of waves, proper-
tiea of crystals, E"I.II'P'EI-, l.]l were ably ax

The action of the valve was dealt with ; h:mrthu
heated filament gave off negative electrons and
what the electron conmated of ; the function of the
grid, how it beshaved when l:-hl.rgud with an ether
wave, and its effect on the plate circuit. The action
of the grid condenser and followed and then &
typical cirouit was drawn on the blackboard and
oxplained clearly. As the hour was by this time
late, the lecturer had to cut short his discourse and
the members showed their appreciation of Mr.
Dryadale’s capable method of treating the subject
by sxpressing the h that he would continue the
subject when convement. Before leaving we werms
priviloged to listen on & De Forest amplifier set,
which was remarkably gilent in action and gave
excellent signalas.

Will all members and [riends willing 1o assist by
giving lectures, demonstrations, etc., please com-
municate with the Hon. SBecretary.

Croydon Wireless and Physical Soclety. *

A meeting of the Croydon Wireless and Phywical
Bociety was held at the Central Polytechnic,
E-:;:I:rmk Hill, Croydon, on BSaturday, Januoary
Tth, 1922

Mr. F. G. Reynolds wasa called upon to deliver his
lecture on ** Colour rimenta with Polarised
Light.” To illustrate hia lecture, Mr. Reynalds
showed a great number of slides of his own con-
struction, the colour effects of which, when showed
on the scresn, were very attractive. At the con-
clusion, the Chairman moved a very hearty vote of
thanks to Mr. Reynolds which was accorded by the
sudience. The vote of thanks and appreciation
wu carried unanimously,

nta are being made for the Society to
& wvigit to The Cro Asrodromes Wireless
t-u.tmn Particulars will be announced later.

The Hon. Treasurer will be glad to receive
subscriptions for the year 1822,

Hon. BSecretary, Mr. B. Clapp,
Brighton Road, Purley.

Wireless and FExperimental Association.®

The meeting of the Association on Wednesday
January 4th, waa mainly oocupied in the consider-
ation of Mesars. Marconi's circular letter e
* Polaria *' apparatuas.

A meeting was held at the Central Hall, Peckham,
on Wednesday, January 11th, when the Bociety had
the pleasure of hearing their member. Mr. A. E.
Greenslade, relate how he recsived the American
Amateur Wireleas Signals across the Atlantic in the
recent testa. He was spurred on to his ultimately
successful exertions by an article which appeared
in an American journal, after the failure of last year,

Meadmaoor,
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and which stated with true American self-restraint
n-n:l modesty the belief that it rﬂukl not be till &

* good American amateur  brought his gear over
hers that the signals would be received and backed
his opinion by staking his “'new spring hat," Thers
is oo record whether the aforesaid hat is & tin one,
but st any rate it ia forfeit to Mr. Greenslade.
The American amateur who came over for
the p AMr. Godley, what he came for,
but he went to bare and bonnie Scotland to get it and
ul:h:m the sloping shores of Ardrossan, with a

rective BS0 fest of aerial p-mnhnﬂ o tha heart
of America, he got_ his heart’s desire, and went
to bed every I'I:I.DZI'I'.'LII'.'lE with the consciousness of
having & good Mr. ﬂrﬂnnl.u.d.ﬂ.,, with our
English standard 1  feat of aerial pointing N.N.W.
8.58.E., Eﬂt the signals, closad down his station,
arrived home at E am., ready to begin his usoal
day's work at 0 a.m., and he hn]:l-'r. it up for ten
daye, December Tth to l4th. Is it eny wonder
that one of the entries in his lng reads, '* close down
for the night, feeling queer

At 3 a.m. on December llih, howewver, he had
his reward. 1 BCG called up England with his
more or less kilowatt and called GODLEY. The
tlerided British ap tus had been equal to the
oecasion without the fortuitous aid of another T
feot of aerial ; and in London, whers Mr. Greenslade
picks 'Hfl hia living, he picked up the signals so
many of us fain would have read. From 3 a.m. to
o a.m. he continued to get the signals, fading away
occasionally and more often being j!mmrd out of
existence by powerful commercial stations. Five
clossly-typed pages of his log testify to the receipt
of the messages and the din 1'.hmugf which he hnd
to work. The next night also he got messages but
the jamming became so bad that on this occasion
he had to give up much earlier. For two hours
our members listened spellbound to the racy
discourse, making light of troubles in the joy of
achievement, and if we didn't get the Americans
ourselvea, it wea the next best thing that &
Britisher did and that Illl.t- Britisher was one of
our own membears.

A hearty vote of congratulation and thanks was
moved by the Chairman and seconded by the
Secretary and carried with acclamation, and Mr,
Greenslade modestly and suitably repl:ie-d‘

Further correspondence with Messra. Muarconi
referring to their recent * Polaria " circular waa
read, and seven new members were enrolled.

Bradford Wireless Soclety.®

Hon. Becretary, Mr. J. Bever, 83, Emm Lane,
Bradford.

A meeting was held in the Club Room at 7-43
p.m. on January L3th, with Mr. W. C. Ramshaw
in the chair. The minutes of the previous meeting
wers read and passed as correct, following which
four new members were elected.

Mr. Ramshaw then vacated the chair, which wans
taken by Mr. A, Bever., who ecalled sipon Mr.
Rumshaw to open the debate on * Low Freguency
v. High Fregqueney Amplifieation "™ This debata
wad very keenly followed by thoss present, Mr
Ramshaw explained the advantages and disad-
vantages of the low-fregqueney method, and the
high.frequency was championed hy Mr. J. Hever,

in a very able manner. Mr. Liardet, who followeds
took the middle course and championed the
judicious use of both t of amplification, and
most of those present took this view. At the con.-
clusion of the debate, a hearty vote of thanks was
passed to the wvarious tlemen concerned, The
meeting was then decl open to general discuasion.

Dartford and District Wireless Soclety.*

The members of the above Bociety held their
usual meeting on Fﬁdn;:’;]Iunuur}- 13th, 1922, at
Dartford Grammar Se . Mr. J. R. Smith,
AMLE.E.,, Vice.Preasident, in the chair,

The minutes of the vious meeting were read
and confirmed and the Elnn, Secretary read & letter
received from the .'H:l.rnum E‘u aAppertaining to the
use of the ** Polaris " receiving seta,

After discussing various business itema, the Vice.
Preaident called on Mr. W. L. McPherson, B.Sc.,
of the Woolwich Radio Bociety, to |present hia paper
on ** Continuous Wave 8 mas.’

Mr. W. L. McPherson, B 8Sc., had very kindly
come over in response to a request by the Hon.
Becretary to the Woolwich Badio Club, and we
were very ploased to welcome a few members of
that Society, including their Hon. Secretary, Mr.
Bouth.

The lecture dealt wvery exclusively with the
various ayatems of tranemitting C.W., sach system
I:-mng very lucidly explained. A few remarks were

iwn with regard to reception.
earty vote of thanks was pro to Mr.
HnPhérnnn. B.8c., by the Vice-President, seconded
by tha Hon. Ewm-.r}r. who remarksd on the
members’ appreciation of the Woolwich Radio
Society's paternal interest.

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

B4, Hawley Road, Wilmington, Dartford.

The Leeds and District Amateur Wireless
Soclety.*

Hon. Secretary, Mr. D. E. Pettigrew, 37, Meax.
borough Avenue, Chapletown Road, Leada.

A (ieneral Meeting of the Society waa held on
January 13th, nt 7 p.m., at the headguarters { Leeds
University ). H D‘Dq:muhm officiated at the
huzzer cll.u hol:l for junior membera until 8 "
when Mr. . P. Kendall, B.Sc. {Vice.Preaident ),
took the chair. The Chairman called upon Mr.
A. M. Bage (Vice-President) to deliver his paper
on **The Turner Tr:;mer Relay and Recording
Apparatus.” The SBociety had looked forward to
this lecturs with pleasant anticipation and Mr.
Bage had & large and eager sudience. The lecturer
briefiy outlined the work that had been dons with
Tumer valve relays, and then very thoroughly
expounded on the theory of the action of the valve
relay, putting forward some of his own ideas,
which, as the discussion afterwards showed, were
very feasihlo suggestions. Mr. Bage described the
esponitinl  difference between  polarised and  un-
polarised magnetic relays, and illustrated by means
of very clear dingrams how the magnetic or PO,
relay controllesd the oscillations in the Turner valve
relay cireuite,. He explained the necossity of an
“uprghting ** magnetic relay. after the action of
the P.O. relay had been described, and went on to
ilescribe the printer,  Meanwhile specimen  tape
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records, printed with the apparatus deseribed, were
passed round amongst IE sudience, and were
examined with great interest. Mr. Bage concluded
his paper, after treating many practical pointa
concerning the apparatus he had on view, and con-
vincod the meeting that plenty of use can be made
of old alarm clocks and snuff boxes by any amateur
mechanically inclined. Mr. Bage's outfit was
almost entirely home-made—to guote from the
paper, " out of various junk.” The Chairman then
declared the discussion oo the lecture open. This
was heartily joined into by many of the members
presant, and led up to some very interesting points
in wvalue theory, The discussion gradually ap-
proached an argument and eventually Mr. Bage
proved to the meeting that theory was not every:
thing. His apparatus worked, and worked very
well !

A hearty vote of thanks waa accorded to Mr.
Bage, and the proceadings officially came to an end.
However, the andience had been o worked.-up that
it took some time to persuade those t that
there would not be **an all-night sitting.”

All particulars regarding the Society may be had
from the Hon. SBecretary, The annua i subscription
in five shillings, and meatings are held bi. munth'ly.

Manchester Wireleas Soclety.*

On Thursday, December 28th, Mr. J. McKeman
{Chairman) delivered & lecture on ‘' Belenium
Cella, thair Conatruction, Care and Application.™

The chair waas taken hy Mr. T. Maguire, Vice-
Chairman of the Society, at 8 p.m. After expressing
pgatisfaction at the attendance of the meeting,
Mr. Maguire called upon the lecturer to proceed
with his subject.

Mr. McKernan opened his disconrse by announe.
img tha fact that in meny wavs Selenium was
closely allied to several cryetals, mentioning
Carborundum as u case in point. The reason for
thia was that, in the case of & crystal, a change of
resistance was brought about by the Ipﬂmg'ﬁ of
a high frequency current.  In the case of Selenium,
a similar function was performed by the means
of light reys. The discovery of Selenium was made
by & Bwede in 1817, and was extracted from the
residual mixture, or mud, at the bottom of the
leaden mugs used in the manufacture of sulphuric
moid, Tt has also been found in various ores,
and in isolated cases pure Belenium has been
discoversd in the sarth. There are three kinds,
namely, amorphous, vitreoua and metallic. The
firat kind is of & brck red colour and is soluble
in sulphurie acid : the 8.0, is 4-26, and at a temper-
ature between 80 to 100 C. is an insulator, E.'i'u'
vitreous kind is obtained by heating the amorphous
Selenium to a temperature of 200 C. and then
cooling off very quickly. By this process the 8.G.
ia increased two pointa (4-28) and presenta a bright
shiny surface. 'F;a metallic formation is brought
about by heating the vitreous substance to a temper-
ature of 210 C.. and then allowing it to cool off

radually to 13 degrees C. It has now changed
rom & red to a black colour, and possesses the
same characteristics as metal, though of a very
hlgh resistance. The 8.G. of this is now 7-7, and
in the kind that is used in the making up of Seleninm
Cella. It is sold at the rate of 3a. Gd. per oz
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To make a call the following procedure is recom-
mended. Obtain a piece of mica about 2 inches
by 1§ inches and wind it with two helices of bare
copper wire 25 8.W.G, The eoils ahould be spuced
about 1,32nd apart. The BSelenium, which is
supplied in the form of a stick or peneil, should
then be heated over a bunsen to a tempernture of
about 160 degrees C.,, at which point it is suficiently
plinble to admit of it being smeared over the
helix. It should be spread out in as thin a layer
as possible in view of the fact that Light wll only
penetrate to a depth of 1 5.000th part of an inch.
therefore, a thick layer is simply a waste of metal.
When the interstices between the turns have been
filled in, the temperature should be steadily in-
crensed to 217 degrecs, durning which time the
Selenium changes from a dull grevish colour to s

black. Upon reaching 217 degrees the temperature
should hn gru.-:luu.lh reduced to 200 degress st
which should be kept for about two or

nt 1t
thires Rgl After allowing the substance to
cool off i':u.turnl'l;g.'+ the cell should be tested for
resistance, the optium ratio being about 10 to |
for this type of cell. that is, the ** dark ™ resistance
should be ten times that of the “light.” (A
special type of Belenium Cell, the ** Frtz,"” has been
known to a ratio of 337 to |, which ie an
!:Eﬂdingl}r high effiviency.] Using one end of
earh hehix for connecting, the cell s now ready
for use, and should not be allowed to remain
uncovered in & strong light, and should be kept in

a cool plu.-ne Reﬂrdlng the uses to which Belenium
can be ap chief are in connection with the
l-n-llnwing —| Photometry : 2. Control of light
buoys: 3. Burglar alarms: 4. Registering the

intensity of sun and atarlight : 3. Amusement
purposes, such a8 mechanical dolls, motor cars
and other modela, a very good imen being that
“ Electric S used by the Americans It is
alan possible that they may be used for generatin

current, inasmuch, that a Selenium Cell, connec

in seriea with a gu.hru.nnmeter. without any local
battery, has been known to cause a deflection
on being subjected to strong rays of light, thos
proving that electricity is generated by the change
of resistance or tem ture. Therein lies the
pecret of the so-ra “ Bolar energy ! ™ By
exposing & large number of these cells to a strong
light simultaneously, it may be ible to store
the energy, thus released, into some kind of storage
battery. This and other numerous experiments
could be varded out with a view to finding the
possibilities of this, as yet, little known or used,
instrument. Another peculiarity is that., if =
coloured screen i placed before the cell. it wll
not register any appreciable change unless a light
of & similar ur to the sereen is used, that is
in order to work a cell sereened by a shest of Ped
glasa, & red beam of light must be throwm upon it
Still another 'il:mlllarlt'i lies in the fact that when
wsing the cella in conjunction with a relay, the
latter is practically wnworkable, if bichromate
eella are used, a little better if Leclanche cells are
used, and optimum if ordinary cellr are  vsed.
These and other phenomena reguire research,
nml it is up to the amateur to try a few experiments
in arder to further the interests of scienee,

T00

UNIVERSITY OF MICHIGAN



WIRELESS CLUB REPORTS

Thia voneluded AMr. McKernan's lecture after
which he invited guestions, and quite a lively
tliscussion  followed testifying to  the intereat
WHirh he had aroused among his audience.

fmpming a hearty vote of thanks Mr. Maguire
hurul. that some of the members would try a few
experiments with Seleninm so0 that they could
give their experiences before the Society at some
future date.

Mr. Evana seconded the proposal and admitted
that he was tempted to drop wireless for a time
and plunge into the mysteries of Selenium. Cer.
tainly he would attempt the construction of at
least one cell on the linea drawn up by Mr.
Mr Kernan.

The members immediately showed their appre.
ciation of the intereating lecture by generous
applause, after which the meeting was vlosed.

A whist drive and dance was held in the
Marhle Hall, Albion Haotel, on Saturday, January
2lst. Several of the items included dance music
by Wirelera Telephone. Hon, Secretary, Mr. Y. W,
I'. Evana, 7, Clitheros Road, Longsight, Manchester.

Liverpool Wireless Assoclation.

The Annual Meeting of the above Society was
held at the Royal Institution, Colguit Street, at
8 pm., January 1lth, 1922

After the adoption of the accounts which showed
the satisfactory balance of £18 the meeting pro-
ceeilidd to the election of officers for the ensuing
year,

Professor Marchant was re-clected President,
with I¥. BRichardson as Viece-President. Mr.
James K. Wilkie was clected Secretary in placs
of Mr. J. Coulton, whose resignation was accepted
with great regret on the part of all the members.

Mr. Wainwright was re.elocted Treasurer.

The meeting then adjourned for an hour on
the invitation of the President of the Live |
Engineering Society through Mr. Marchant to hear
Commander Slee of the Marconi Company lecture
on the Marconi Distress Calling Devies which was
accompanied by practical demonstrations such as
working the alarm bell when two stations wero
waorking in cloas proximity to the calling station.
Thia lecture and demonstration was much appre-
viated by the poembers,

After the adjournment the Wireless Association
had a discussion as to the desirability of making
the Society more popular and better known to
the members in the distriet of whom thero are a
large number. It was decided therefore 1o appeal
to all amateurs, whether members of the Society
or not, to eome and hold an open meeting at the
Roval Institution on Wednesday, February Bth,
at which it is the sarnest hope of the Committes
that every amateur in the district will endeavour
to attend and if possible express his views =0 that

the Society may be in a position to know what
I3 nergu of it and T representalive in every
respaeel,

The following gentlemen were nominated aml
duly slected membera of the Commities :-

Mr. N, H. B, Hvide, Mr. 5. A, Keary, Mr. E. B,
Cinmdwel, Mre. I Coulton, Mr. W Imser, Mr,
E. i, Bush, Mr. 1. M. Lamh.

Mr. Hyde waa elected Engineer and Technical
Adviser.

We now wish to make the Society a real live
thing in Liverpool, and cannot emphasise too
strongly the need of avﬂ-:i-,' amateur showing his
intereat in this respect and turning up and givin
uk his support and his views on how to be suecceasful.

If possible the Hon. Secretary would appreciate
A note to say that yvou are attending and especially
if ¥you wish to speak so as to arrange a suitahle
order for all apeakers.

All commumieations shoulid b sent to the Hon.
Secretary, Mr. Jamea K. Wilkie, Avondale, Knows-
ley HRoad, Cressington Park, Liverpool

The Hartlepools and Ddstrict Wireless Soclety.

Hon. Secretary, Mr. R, L. Howey, 33, Crango
Road., West Hartlepool.

Tha above Society has been gaining in interest
and increasing in membership during the last few
weeks, Captain Perry, one of the members, has
kindly wven the Society the use of n splendid room
at 11, Church Street.  We also have full permission
to use Captain Perry's aerial.

There was s good attendance at the first meeting
in the New Year, which was held on January 10th,
Mr. Morris in the chnir. After the minutes of the
préevious meeting had been read mud confirmed, the
Chairman called upon Mr. Alton to read his paper
on ** Aecumulators.  This proved to be a very
intereating paper, and after several guestions had
been asked and answered, a hearty vote of thanks
was passed 1o Mr, Alton.

The Bociety’s library has been formed, and Mr,
Wylam. the libroman, will be plensed il members
can give or loan books on wireless or electricity in
genersl,

The Society meots every Tueaday at 7.30 pom.,
the first hall-hour being devoted 1o the all-important
buzzer practice,

The business meetings are beld on the  first
Tuenday in the month,

The Secretary will be pleased to furnish full
particulars (o any  genilemen interested in the
Bociety,

Cambridge and District Wireleas Soclety.®

The New Year's session opened with A joint
meeting of the Cambridge Photographic Club and
the Cambridge Wireleas Society, in the lecture
ropmn of the former Cluly, Bam Yard, Cambridgs,
on Tuesday evening, January 10th, when there was
a very large attendance.

Mr. Winship, who presided, briefly introdoeed
Mr. W, 5. Farren, Chairman of the Wireless
Society, aml the latter proceeded to give an outline
of the progress of wireless IPLEH:rann He vx-
plained the detnils of the apparatus in use previous
to the war and ahowed the developmnents that hl
taken place during and sinee the war, one of he
rhief developunents being the invention of the
thermionie valve, which was lorgely due 1o the
respcarch work of Professor Sir J. J. Thompson
{Master of Trinity College, Cambridiee ) and Professor
Jo A Fleming,  Mreo Faeren then showed o series
of lantern slides, illustrating varows 1vpes of wire]ess
installations, ranging from  those of  amateor
srsanbers of the Cambridge Wireless Soeiety, fo the
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very large commercial rRtations in various countries
of the world. The members of the Wireleas Society
exhibited many pi of apparatus for the p

of the demonstration, and the uses of the varous
instruments were fully explained by the lecturer.
A met had been viously arranged, comprisin
a three-valve H.F. amplifier, Brown relay and
speaker, and rignals from warious continental
stations were heard by everyons present. Arrange-
ments had been made, through the kindness of
Mr. Crampton, of the Wireleas Bociety of London,
with Mr. Burnham, also of that Society, to transmit
telephony during the evening, gramophone selec-
tions being received quite distinctly on the head
telephones. Mr. Crampton, who was reasent,
connected up a Mark ITT amplifier and the telephony
from Mr. Burnham wasa received on this set. Special
mention is due to Mr. Farren for the great amount
of work he did in regard to the assembling of the
apparatus, and it waa chiefly due to his efforts that
# successful evening was enjoyed by so many. A
hearty vots of thanks to Mr. Farren, Mr. Crampton,
Mr. Burnham and members of the Wireleas Society,
was proposed by Mr. F. J. Btrakley, F.C.5., and
carried with acclamation.

The next meeting will be held in the Club Room,
Ram Yard, when a lecture by Mr. T. W. Wormell,
M.A., will be given, the aubject being, ** The
Chermastry of Cells.™

All communications should be addressed to the
Hon, Secretary. Mr. J. J. Butterfield, 107, King
Btreet, Cambridge,

The EKensington Wireless Soclety.

Hon. Secretary, Mr. W, J. Henderzon, 2, Holly-
wood Hoad, 5.W,10,

Tha First Annual General Mesting was held at
2, Penywern Road. Earl’'a Court, on January fth,
at 830 p.m.

The halance sheet for 18921, showing a satiafactory
amount in hand, was approved. and the election
of officers for the ensuing year resulted as follows :—

Preaident, Capt. H. de A. Doniathorpe : Chair-
man, Dr, A. Gordon Wilson ; Hon, Secretary and
Treasurer, Mr. W. J. Henderson: Committee,
Mesara. M. Child, A. 8. Hawthorne, J. Murchie
and J. H. Reeves,

It was decided that meetings should in future be
held on the first Thursday in the month, and that
the annual subseription be reduced to 10s. 6d. for
ordinary members and 35 for student members.

An attractive programme is being arranged for
this vear. comnmencing with a lantern lecture by
Capt. Donisthorpe, and including several “outings,”
whilst other interesting lectures and demmonstrations
have been promised.

New members will be welcomed, and all enguiries
will be gladly answered by the Hon., Secretary.

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

A meeting of the above Society was held on the
4th inst.. when Mr. A, P. Fletcher gave an interesting
lecturs on the ** Principles of Wireless Telegraphy,”
which was greatly appreciated by those present.
After thiz he gave a description of A receiving set
which he thought would be auitable for Club use.
Tt was decided to apply at onee for permission to
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inatal receiving apparatus at the Y. M.C.A. When
this is granted, A st will be put into operation for
the use of members. This will greatly add to the
intereat of the proceedings. Four new memlers
were elected.

An  interesting meeting took place at  the
Y.M.C.A. on Wednesday, 11th, when Mr. J. 5. B.
Clarke gave a lecture on * Elementary Electricity
and Magnetism.”” The lecturer dealt with the
aubject by explaining the eleetron theory and with
the aid of diagrams succesded in making clear the
varioua phenomena, after which gquestions were
invited and answered. A Sub-Committes was
appointed to deal with the erection of an aeral
and receiving apparatus,

There are gtill & number of amateurs in this
district who have not vet come forward. The
advantages of so doing are obvious.

I should like to point out that any person of
either pex, whether having previous knowledge of
the subject or not, providing thev are interested,
are eligible for membership. Full particulars may
be obtained from the Hon. Secretary, Mr. F. Howell,
111, Station Road, Redhill, Surrey.

The Lowestolft and DMstrict Wireless Society.

On November Ist, an intereating lecture was
given by Mr. H, (. Trent, on * Valves,” the lecturer
illustrating hia suhject with numerous diagrams.
etc., on the blackboard. A wvery instructive and
intereating evening was concluded with a vote of
thanks from the airman.

A good muster of members assembled on Saturday
afternoon. November 19th, to erect & new mast
and aerial and to carry out various work in con-
nection with the eluh room.

On November 22nd, Mr. B. G. Searle. being in
charge of experiments, & three-valve L.F. receiver
was set up, with indoor serial, in an adjoining
huilding. and another in the club mom, to
demonstrate to what extent mdiation affects
another aet in the vicimity ; after vamous expen-
ment4 had been carried out, & mifrophone
was included in one set for fransmission of speech,
but the time being short, further experiments in
this connection could not be carned out,

On Decernber #Bth, a lecture and demonet mtion
on ' Soldering and Joining Metals."” was given by
Mr. L. Burcham. The firmst part of the E'l-‘l'.'ninq
wis taken up by a sale of surplus gear of members
installing mew gear.

On December 20th, Mr. H. O, Trent gave another

‘alve as an
A carbon pencil

highiy intereating evening on ** The
Amplifier of Small Noises.™
microphone being connected to A and E of a con-
verted Mark 111 to a two-valve pet, and watches
of various makes being on the table close
to the microphone, the ticking of the watches, in
soime cases inaudible, became loud enough for all
present to hear through a loud spesker. The
evening concluded with members listening to the
Dutch Concert— PPCGG. A

Full particulars can be had of the Society to all
interested from the Hon, Secretary, Mr. L. Bur-
cham, * Couzeacourt,” Chestnut Avenue. Oulton
Broad.
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Loughborough College Wireless Soclety.

Further to the report of the above Bociety on

];n 530 of The Wireleas World dated Novemnber
Bth, 1921, it is desired to state that in the report

* the College transmitters to work on 1,000 metres
wavelength for communieation purposes'” ete.,
this should read: °'the College transmitters to
work on & wavelength of 1,000 metres for experi-
menial communication p . ete.

This correction also applies in the case of the
portable transmitters.

The College Wireleas Society are using the appa-
ratus for carrying out experiments on hohalf
and under the control of the College authorities
as per the conditions of the parmit.

Sheffield and District Wireless Soclety.*

Hon., Secretary, Mr. L. H. Crowther, AM.I.LE.E.,
158, Meadow Head, Norton Woodseats, Sheflield.

Omn January Gth, our Annual Exhibition and Sale
of Wireless Ap tus was held at the Department
of Applied Science, George Square, Sheffield.

In addition to spparatus made and exhibited
by members of the SBociety, our energetic SBscretary,
Mr. L. H. Crowther, arranged for & uupﬁly of appa-
ratus and stores from Measrs. L. McMichael and
H. W. Sullivan, London.

The gond work of the members was so much
apprecinted that practically sll of their exhibita
were guickly sold at good prices.

The apparatus of Messrs. ﬁ:].!linhml and Bullivan
roused considerable interest and afforded members
a valuable opportunity of examining the actual
apparatus so extensively advertised in The Wirelcas

erid. This method of enabli rovincial wirrleas
experimenters an uPp-u-rt-unitjr of sesing the best
types of apparatus i1s highly appreciated. In this
CAasa n erable number of purchases were made,
and it is expected more will follow.

On January 13th, the presidential addross waa
given by Mr. E. H. Crapper, M.Eng.. M.LLE.E.,
the subject being ‘' Wireless Engineering "' or
“ Radio Communication.”  He referred briefly
to the electrical discoveries of Owrsted, Faraday,
Maxwell, Hertz and Marconi, showing that there
was i rapid decreass in the time betweon each
great achievemnent varying from 100 years to five
yvears, and that this would probably still further
decrens:,

A hrief survey was made of the development
of Radic communication. The wonders of the
thermionic valve, which can be used for trans-
mitting, roeeiving, rectifying and amplifying
wirgless signals, made us ful that we werse
on the eve of still greater discoveries,

Lantern alides were wsed to show the lay oul
of the great American Radio Station at New York
which within a compass of 10 square miles is to
have 12 stations communicating direct with every
continent in the world.

Wimbledon and District Wireless Soclety.

A meeting of the above Bociety wae held on
January l4th, 1922, at the Wimbledon Technical
Institute, under the Chairmanship of Mr. H. Nutton,
AMIE.E. when Mr. R. J. Hibberd, of Grayswood
School, Haalemere, Surrey, read a paper entitled,
* The Educational Value of Wirelesa.” Mr. Hib.

berd, during the course of his paper, pointed out
that the late war had shown the great necessity for
the teaching of some form of science in publie
elementary schools. The most prominent branch
of science was electricity, and it was essentinl
that every boyv and girl should have some know-
ledge of it when leaving school.

Electricity and tism in some atiractive
form should be included as one of the essential
subjects in every school curriculum. But the
knowledge should be im d in some interesting
and attractive style, other than the uwsual “ dry
as dust " text book style. This object can be ob-
tained through the medium of wireless telegraphy
and telaphony. The theory and tice  of
wireless comprises the application of all the known
principlea of electricity and magnetiam, and from
actual experience in teaching the subject shows
that it arouses great interest among the pupils.
The reception of signals by Morse code and the
picking up of signals from various stations th
out the world cultivates concentration of a high
order,

The study of wirelass when correlated with other
school subjects such as physical and political
geography, arithmetic, Mathematica, Manual Train-
ing and languages is of t value.

Its value as & science n ia obvious, having
in view the fact that present day wireless is effected
by the use of the thermionic valve, the action of
which in based upon the electron theory. There
is no better fleld for research work than this branch
of science in which great discoveriea are imminent.

A number of members of the teaching fraternity
of Burrey were present at the invitation of the
Bociety, and in the discussion which followed
the conclusion of the paper it was obvious that
the guesta of the Society did not t the lecturer's
views. A great deal of adverse criticiem was an
outatanding feature of the discussion.

Captain W. R. H. Tingey conducted the demon-
stration for the lecturer, and during the course
of the evening music by wirelesa telephony was
sudible all over the hall.

A vote of thanks pro by Mr. Garner and
ssconded by Mr. R. iller was duly accorded,
and the procesdings terminated.

Hon. ary, Mr. Wm. Geo. Marshall, 48,
Warren Boad, Merton, 3.W.18.

The Newbury and District Wirelesa Club.

Bince ita formation in October, the Club has
made very s

The membership has increased from 12 to 30
in three monthe, and shows every promise of growing
atill larger.

Now that the ground work has been overcome
the members look forward to having interesting
meetinge. Beveral evenings have been booked
up for the present guarter, on which papers are
to be read and demonstrations will take place,
The Club is fortunate in having erected a 80 ft.
mast which supports & single wire aerial.

At a meeting on Thursday, January 12th, the
President, Capt. F. White, gave a moat interesting
demonstration with a seven.valve R.A.F. amplifier,
a Mark Il CW. set, and & German short-wave
tuner. This was followed by a closer examination
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of the sets, the points of interest being clearly
explained by Captain White,

Hon. Secretary, Mr. E. B. Turner, 86, Northbrook
Swreet, Newbury.

Scarborough and District Wireless Club.

In conmection with  the recently organised
Searborough and District Wireless Club a public
meeting was held in Barclaye® HBank Chambers
on Friday evening, and was very well attended,
an enthusiastic gathering being representative of
Rearborough and the country distriets round about.
Commander Colelough was in the chair.

The aims and objects of the Club were thoroughly
digrussed and the rule which had been drawn
up at a previous meeting were approved,

A rlub.-room has been obtained and apparatus
and furniture has been freely promised. Judging
by the number of keen members present the success
of the Club in the future is assured.

A party is to commence fixing the receiving

"Hon. Secretary, and Mr.

THE WIRELESS WORLD

instrument, permission for which has already
been obtained from the Postmaster-General.

Lectures, competitions, and exhibitions of wire-
less material were misedd, and it has been ar-
ranged to hold buzzer practices,

A Club library is to be formed, and the sub-
scription has been fixed at k. per annum.

Mr. H. Frain, School House, Snainton, is the
Hugh Gardiner, Homn.
Treasurer. Anyone interested in wireless is asked
to rommunicate with the Secretary.

The Committee which has been appointed is
as follows :— Messrs. W. Thompson, A. Coo
F. Greathead, W. Rymer. G. Blaney, R. D. €
and the Rev. C. M. Barlu:lr The Viee-Presidents
of the Club are Mr. wigelhalter | Malton ),
Councillor Crawford, Mr ’4. h Robinson | Avton ),
Mr. F. C. Gardiner, and Mr. R, D. Caddy. Com-
mander Colelough has been appointed acting
Chairman,

¥

5 Wireless_ ” Sli:ie mRule.,

By B. Hobasox,

URING work involving the very frequent
eolution of the equation

A=K+ LC
where ) = wavelength.
I = salf-induect ion.
' = capacity.
K = a constant depending upon the
units wsed.

it was found that the appliances in use led to
frequent errors on the part of inexperienced
workers, and a device was sought that would
enable a ynick solation to be obtained with a fair
degres of . The slide rulea already on the
market involved often some mental arithmetic
operation, in addition to the setting of the instra-
ment, and plotted curves or tables of L{° values
were slow and eumbrous in application.

The slide rule to be described was found to give
no trouble in use, and by including in its ranges
practically all vialues of self-inductance and f‘lpﬂﬂt}
in eommon use, mental arithmetical corrections are
avoided,

| &

i el PO SDOSOE BOSELLEWRT URE L

Ph.D., M.Be. and 8. Brypox, D.Se.

divisions 0] microfarad and 01 microfarad.
The use of the red indexes will be described later.

The left-hand black index is used with the “ﬂﬁ
wavelength scale, +.e., 6 to G metres, w
the right-hand black index is used in conjunction
with the lower scale, 600 to 60,000 metres.

This movement of the index from one end of the
srale to the other in effect doubles the length of
the wavelength scale without making the slide-rule
unnecessarily la

The red indexes are used when the unit of in-
ductance is nha.nqu from microfarads to jars
{The jar is & unit used most in the Royal ‘\uvy.
W} jars being one microfarad.) The scale s
gradunted as if 1,000 jars were equal to one micro-
farnd, and thus s second graduation is avoided.
To yvield the right wavelength, the red index is used
and this index is displaced just the right amouant
to correct for this utilisation of the microfarad scale.

The method of using is extremely simple. The
redd or black arrow is set to the inductance in

estion and the wavelength, which coincides with
tilm capacity in yuestion, 15 read off directly on its
appropriate scale.

Flaws 8 | i

Tha seli-inductance range s from 1 to 10,0600
microhenries, the capacity range from (-] to
-1 microfarads, and the wavelength range from
& to B0, metres—in two parts, eir, G to G0
metres and G to 60,000 metres,

The slide rule is shown in Fig. 1, where it will
be seen that there are four index arrows, two of
which are red and two black, on the rule itself,
the black indexea coinciding with the capacity

Although the inductance scale extends
between 1 and 10, ) .uE'. it will be seen that the
10, W I setting with right-hand index can be
obtamed by setting the left-hand index to 10
and the rule then used as if it wers thus extended ;
nnid n good range of wavelengths and capacities can
still b pend direct,

Dther possibilities appear as the instrument s
sl
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Questions and Answers

NOTE. —This acciion (.lJ' tlee nitrepsd e ia j;ﬂ'rrr.'rrf al the r.flld',,mqu ri all readers who wish lo recvive advice and
information on maticrs periaining to both the technieal and wondochnical sides of wirelesa work, Reoaders
should conpdy with the following rulea- (1) Eoch question should be numbered and written on a separale
sheet on one side of the paper only. (2) Queries should be clear and roneise. {3) Hefore sending
in their questions readers are adeised o search rocent numbers fo gce whether the same querics have nol been
dealt with kefore.  (4) The Editor cannot undertake to reply to queries by post. () AN queries must
e mnnmmufﬂl !:I:f the _fuﬂ seapne eipeed el ress 1ll|f the wﬂd-er, which 2 jru' rrf:’rﬂu‘r, il ﬁ,‘rr ,.ll.ib.fi{!nlr-un. Q-urr:'c.ﬁ
will be anawered wnder the (eitials and town of the corres pondent, or. if 0 desired, under a ** nom de plume,
{6) Readers deslrous of knowing the conditions of service, etc., for wireless operators will

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

maxinium which will be acee pled at a tone.

G.R.H. (Elland} wsks (1} If haring interealve
tranaformers near a valve will affect ita vorking.
{2) How fo add a single ralre H . F. amplifying unit
fo hew sel,  (3) Suggeafions for omproving o sel
aketched.  (4) If he should be able to get POGG.

(1) An effect of this nature can be obtained
but you are unlikely to get it unless your trans-
foriners are exceptionally leaky, and exeeptionally
nenr the valves,

{2} See dingram Fig. 1.

™
LT RATTERY
i LA =

Fig. 1. Fig. 2.

i3) We seem to remember miving this circuit
about three months ago. It is quite all right as
it atanda,

(4] Frobably mnot
amplification,

AM. (Cambridge) asls whether a given circuit
ig vorrect, and if not, for the correct conpectiona,

The circuit 18 correct ar it stands if the lower
slider 18 omitted. If two sliders are used, which
is somewhat hetter, the connections should he
as in Fig. 2.

F.H.ﬁ. (Bexhill) asks (1) For windings for
cerfain cotla for a telephone transnitter, |2) How
fo rnwert dele phones fo hear his ows ingm ssion,

(1) The suggested circuit @8 incoreser, OF the
TGN Y thile alterations 1he best s introduce the
microphone by means of an iron cored transformer
into the grid ciecuit, shunting the grid circuit
winding of thik trensformer by a condenser. [t
ig impossible to mve the windings vou wsk for

well withouwt further H.F.

(7] Four gueations 1a the

without detailed knowledge of your nerial, trana.
mitting condenser, ete,

(2) A possible way would be 1o insert the tele.
phones with a erystal in series with them, in shunt
across a few turnd of the earth lead, but in general
it is better to listen in by means of a separate
circuit such as A wavemeter,

““VALVES " (Wickford) has a three-valve
L.F. amplifier which works well, but howls if used
without the third valve. He aaka for help.

As you do not send a sketch, showing how you
have the connections arranged, and how the third
valve is cut ont, we are afraid we cannot state the
exact cause of the trouble. Try interchanging
the connections of the intervalve transformers.
Also try altering the pole of the L.T. battery to
which the grid ild.'l are taken,

“* BEGINNER '" (Sevenoaks) asks, re the
achool get deacribed on page 380, (1) Whether a Mullard
Ora valre could be used.  (2) What resistance fele-
pﬁﬁmlm ahiald be wsed. (3) I it would receive

M,

i) Yes,

(2) If no transformer is used, say 4,000 ohms,
or i with o transformer, 120 ohms.

() Possible, but wvery unlikely, except with
very akilful vse and constructian,

ECKSLOOT (Nottingham) asts (1) For a
coupler for 180 to 2000 metres.  (2) For a diogram
af a threcodve H.OF. amplifier, (3) If No. 38
SN wire can by owaed for LF, interoalve frans-
Jarwers,

(1} AT.I coil 2§ in. diameter wound with
6 in of No, 22, Becondary. 2 in. diameter, wound
with 5 in, of No. 22, with & 00002 microfarad
condenser acrosa it.

(2} Arrange the circuit as in Fig. 3.

(3) No. 34 will make rather I.mliy tranaformers,
For an intervalve transformer, wind 10,000 turns

g
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on the primary and secondary, and for a telephone
transformer, 15,000 and 1,500 turns respectively.

A4

: N3

sl

)i}

ik

--4u} -

?
Fig. 4.

C.JW.P. {lernw} drows  allendion fo  an
un mnnmtian in Fug. 4, page 5326, of i'h
November 13A tssue of " The Wireless World,"
and asks {lj If thiz ix vnicorrect. (2) If a grid potentia-
meler will improve the workbing of the firel valve
ini this mef,  (8) Whai is the perceniage snagnificalion
with the L.F. 'I'Hﬂﬁ'ﬂl;m

(1) Correct diagram is given in Fig. 4. herewith.

(2} Practically no improvement would be notic-
able, as most valves are near a good magnifving

A4

THE WIRELESS WORLD

part of their charaeteristic when connected to the
ive side of the filament.
8) The actual tion will depend on
the magnification factor of the valve in use, which
may be any value between 4 and 10.

D.P.F. (Stalybridge) sends a circusd as shoun
in Fig. 5, and asks for ﬂ'lﬁ-ﬂ.-l'l'ﬂ

This eircuit should te satisfactorily, and
wo are recommending it to another reader

W.A. (Buxton).—The diagram given by D.P.F.
(Stalybridge), Fig. 5§, is just what you require.
A telephone transformer is not essential with & st
of this type, but it is sdvisable to use one and
also L.R. telephones, so as to avoid the rsk of
breaking down the insulation of the H.R.

S8.P.B.A. (Iceland) wishes fo light o seven-palre
amplifier with low voltage A.C.

@ do not think this has been tried in connection
with these sets, and do not think it would be very
satiafactory, owing to the L.F. hum which i
would be difficult to eliminate.

ENQUIRER (London) asks (1) If it ia posrible
o receive [he Mmm;m a 4 fi. B in. [rame
with a single valve. (2) If 40 fr. of mingle wire—
average height 25 ft.—will receive the same. (1)
Are two or three wires better than a mingle wire aenal.

l[l} Very doubtiul ; several valves will probably

be needed,

{(2) Yes, but two or three valves will be needed
to obtain loud reception.

(3) Multi-wire aeriala give stronger signals,
but not proportionate to the number of wires,

FOGGED {Hlu:npl'tﬂd.] has  rtrouble with o
.l'm valee sel which will not oscillate.

hable reason is that the im nee of

the LFrnmtanru.lw transformer winding is oo
ﬂ“t for H.F. currents. Connect a 0-002 micro.

rad fixed condenser across the anode windi
of this transformer. A grid condenser and leak
is unnecessary in the second wvalve circuwit. The
serial and munﬂ-r} circuita are not  equally
proportioned, and, as you realise, 0-003 condensers

";—g%r'—

LF T

Fig. 5,
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QUESTIONS AND ANSWERS

are  wrong for such short  wavelengths, The
perial tumes to 7,000 metres, nnd the secondary
to 3,200 metres.

MM (Eh-ﬂaun] asks (1) if Ora valees are suitable
Sor aul.gu’-. valve eieenits, (3} If a felephone frans-
for.lrntr o necensery fo uar 2000 ol felephones
in i achool pereiving sef.

(1) Yes, thev shoull be perfectly  suitable,
prohably giving hest results with a grid condenser
armil imh

(2} No.

R.B. i_'ﬂil'l'lh!ﬂ&},'l refers fo o dingram on page 462
of the Orctober 200h dasue, and asks (1) The gouge
and anrornt of wire for a wariemeler o fune o
V5K prictres. (2 The aize of the formers, (3] If
the voids couwld be rwouwrnd duslaterally,  (4) I the
coils rouwld all be aeljusted simwlianeously.

(1} and {3} The set deseribed was for 200 metres,
For 15,000 metres the size of varnometer reguired
wouldl  render this method unpractical, Use a
SO0y ohm resstance in place of the variometer.

(4) The variometers would not be exactly
similar, therefore they cannot all be mechanically
mdjusted at onee, It is guite satisfactory to adjust
one after the other,

W.F.B. (Arnold) asks (1) The capocity of a
Al-plede condenser with fized panes 34 ing diameler
and § in. between fired vanes. (2) A telephone
rondenser  for 4,000 ohmy  tefe phones.  (3) The
teductance af ftwo coifs.

i1} Approximately 0-0007 microfarads.

12]. 0-002 microfarads made of nine foils with
4 2 ems overlap, and 0-005 inch mica.

:3] A—16,0000 microhenries ; B—27,000 micro-
henries,

NOVICE (Bolton) i maling a crysial sel
and asks (1) For a diagram of connections, (2}
The mazimum avd minimums wavelfength., (3} The
diglance from which signals will be received. (4)
How to improve the set af small cost.

(1) Ses poge 585 of the December 15th issue.

(2] 300 to 3.0MM) metres.

(%) and (4) There are very few stations apart
from 600 metre ships which will be andible on «
ery«<tal set. You ghould hear Eiffel Tower, Poldha
anid Nanter, with a good crystal. The only way
to improve results will be to instal a single valve
wet, which will cost about £3.

LOGARITHM (Sudbury) asks (1) The rapacity
of a certain condenser. (2) The inductance of a
eoild with apaced turns,  (3) The warelength given
Fig (1) and (2}, (4) The size of a loodivg coil 1o
trerrerse the range to B0 melfres,

(1) 0-D003 microfarads.

i2) Approximately 588 microhenries.

(3 “Pth condenser and inductance in parallel
on a PMG.
S MM et res,

i41 A Banch dinmeter former wound with 14 ins.
of No. 28 wire connected in weries with the
existing coil and with a condenser across both coils.

G.W.0. (Earl's Court) asls (1) For Pl peiER
r_-_f ] ;mjmr.f FEeeLe g crrearl, 12} J"';Hggrwl.i Fﬂﬂ!"ﬂh"
rois for an dnlervalee H.F. trawsformer.

aerial the maximum range will be

intervalve condenser< ure suitable for low frequen-
cies for which they should be of the order of 001
microfarad. The reaction coil should not couple
into the H.F. circuita after three stages of L.F.
magnification. We suggest you use three valves
with anocde condensers and resistances for HUF.
magnifiation, and two valves with intervalve
transformer for L.F. magnification with the reaction
coil in the anode of the third H.F. amplifying valve.
It will be found difficult to make a 50 to 1 ratio
telephone transformer. 10 to § is about the biggest
ratio to use.

(2] To cover 20 to 3,000 metrea several trans-
formera will be wired. See Mr. Campbell
Swinton's mPHLP June 25th imue of The

Wireless “Fﬁf

M.L.S5. (Moamouth) has a crystal sel which
gives na resulls,

{1} The circuit i= correct. except that the eryetal
connection should he changed over so that the
cryetal is connected to the aerial side of the in-
ductance. The transformer is probably defective.

{?) There would be & certain amount of screening
but not sufficient to stop signals altogether. You
should rereive ships on G600 metres and, if the
wavelength range of the merial were incressed
from the present value of 2.0 metres to 3,000
metres by use of an extra loading coil, similar to the
4. T.1., Eiffe! Tower and Poldhu shoild be heard.

(3) We shou!d certninly adviss a wvalve set,
and think the school receiving set quite suitable

for your purpose,
F.A.M. (Coventry) assumes that . F. magnifioa-

fion ix wod possibile with +alves because the constanis
af the errcuit appear not to ohey the * R lesn than

L
[
\'ﬂﬂ' e

The assumption s wrong because, although
there are H.F. changes in the anode current,
they are not oscillating currents.  The phenomenon
of resonance only occurs  in the transformers
which are connected in the anode circuit, and the
H.F. changes in the anode current sst up uuuillati::s
currents i the transformer windings, provid
the matural frequency of the transformer windings
i= somewhere near the frequency of the changes
in the anode current.

C.M_.H. (Canterbury) asks (1) The inductance
of 24 dw. of No, 24 wire on a4 inch former, (2} The
SO0 of ebonite, () The aize of a reaclance coil
Jor o honepeomb ool of 15 laygers of No. 28 which
givea loweal  weeleogth of 400 metres. (4] If i
ix ;Miﬂr frx revenwe the Dhilel coneerlts on ope paid e
ol the North Forelabd,

(1) About 1600 microbenries

(2) Approximately 2

(%) It is & mistake 1o put s large numlser of
lappings on this type of coil with the object of
getting a lange wave range. It ahould be obtained
by using several coils,  For reaction with the whole
honeyeomb  eoil in the cirenit a reaction coil
“H“'l} as large as the tuning coil will be uired,

** for oscillation,

(1) A perikon rectifier ix unnecessary, because the  but when working on the tappings this will be too
first L.F. valve shown with a condenser and leak  large. and it natural wavelength will give n rejector
will do the rectifving. The 0-WMkd  microfarad  effect,
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{4} This 13 & good site, but signals will not be
very loud with one valve,

W.J.T. (Norbiton) asks (1) Why he hears
GBL on 33 wavelengths from 00 o B0 nielres,
and if he sends press af 1200 nnd 2000 Ars.  (2)
Who 12 YG who worls with OHD. (3) For ** Nean-
tromn' circuits.  (4) The rating of Pulham, Lywpie
dned Crogdon tele phone sets.

(1) You are receiving him on harmonics of his
wavelength and also harmonics of wour own
oscillations,. We believe he idoca send Press nt
the times stated.

(2) Tours [Francel

(#) A full deacription has already appeared in
our publication the Radio Reeiew, Vol. 11, pages
59B-t402, November, 1821.

i4) Croydon is 1§ kW.
are prohably leas,

G.A.H. (Farmborough) aska (1) Which of
tkm ways of connecting the [filamend circwif will
give beal reasults. (2) If any benefat i obtaivied
by earthing the negadive I.T. and H.T. bafteries.
{3) If there ix any advantage in using loose cou pled
franaformers hetioeen the H.F. oalee reateard of the
v figpht roupling,  (4) I i ix safe o owee arore
than 4 volis on a 4-volt filament valee,

(1) Method A is correct.

(2) With a single circuit wet it is necessary 1o
earth the negative § v. to complete the grid cirenit.,
With a mlzid circuit it i8 not Necessary.

{3) With lnose coupling the set is much more
aelective, but for efficient working both circuita
ghould be tuned to the wavelength being used.

{4) Tha valve may be slightly overrun but not
more than 3 volts should be put on & 4-volt filament.

R.ALF. (Cranwell) aslw (1) When a descripteon

of a crystal st was Tast gicen. (2] For condenser
{irulars on B77 of the losl volwme. [(3)

Quantitica of wire for coila af a long-waee aet deseriled
i the last polume.

(1) No complete description has been  given
for some time now as crystal sets are not snuch
ukedd hy modern amateurs, becaose, apart from
ahips, there are very few atations “h:rh will he
received on a small acrial with a eryutal set,

2y Work to the }mrllculnm given on page 877,

i3y E '-:clmhlu.r No. 2 unit abowut § ozs. of No. 268
and 3 ozs of No. 32 will be required.  This set
apparently does not work well below about 1,00K)
met e,

JNC, (Muawell HUVY waks foor o divgeom uf
MON panel,

We have no disgrion of internal  counect ions,
but yvou cun see for vourseli by taking the bottom
of the mstriment off, For external connections
conneet the batteres and telepliones o the ter.
rmireile marked mppl A Al E o terminals peross the
aerial fuming indoaetanes,  The seactanee tevi s
shoulidd conpeet to the reaction eoil, wlitel eoupeles

fo the AT,

TELEFUNRKREN (Eallng) wsly fur u
fo add n reslstence conpled eelee te e
arngle padee sel,

T T

Lympne and Pulham

lagiprei i
raialing
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5.8, (Paddington) asls (1) Late of ** Wirelcas
World ™ in which a 00015 mierafarad oair etondenor
was deacribed, and whether it iz atill in prind.

Description given in August 21st, 19200, issue.
Copies can be obtained from the Mail Order 1epart.
ment, The Wireless Preas, 12-13, Henrietta Stree:,

Ww.C.2

R.W.5. (Rugby) asks (1) How to wind a rorio.
meter former he has purchosed so that he can wer of

Jor o aingle valve LW, sel. IMfference in
reaction eoil windings for V24 and R valves.  (3) If
V24 valves are betler than K ovalves. (4] What

other alterations to make to vse ool with B eodees,

(1) We cannot give windings unless the size
of the former ia given. In all probability the forner
will be too r.malgi.

{2) With a given reaction coil the B valve will
probably oscillate slightly better than a V24,

(3) It is mot guite a0 good as an R.

{4} None—unless vou sdd a grid condenser

and leak.

L.A.F. I_'Bl.rmmﬂhln'lj ks (1) If @ 2 wmiirro-
Sfarad mluiﬂmr ix fon Brg for T.T. primary wendieg.
(2) If it va necewsary to haee intereadee transformicrs
with a heo-ondee LF, wel, (3} If adivanbde to Raes
o rowedensers T oweeind cirewil, [(4) If n singls
ivelve el agill give him the Hogue tele phony,

(1) Yes. this 18 guite unsuitable ; use (0-iWb] 1o
002 mucrofarad,

(2] Therr must be some method of couphing
the valves fopred her 0 e et lhier ."HI,“‘Hl wlizm =
sistanees or L. F. transformen,

(3 No, your dingram is incorrect. The A T.]
nnd  the variable condenser should be  joined
together, and a lead from the junction of the two
taken to the grid condenser and leak.

{4) A well designed ret in the hands of an
experienced man should make the Hogue audible
with one valve, hut for good resulte in indifferent
hands two or three valves are required.

TYRO (Cheadle) msks (1) Which ix more e ffection,
w ey wivle wire ve oa whorfter Twin aered, (2 The
sl cffective peegmrtion of dewen-fead e ceetiend
height., (%) Shonld he receiee Hogue  lowdly ot
Mok gt e o twsprrlie peveiver, (40 1 Revoveyoremr:
eoila give o nerked increane i aignal strength,

(1) The former will give better pesult=
=gl awernanl=.

w |l|‘|
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QUESTIONS AND ANSWERS

{2) The amall differences in ratio u give
would give no noticeabls difference in  =ignal
strength.

(3) EIF.I'.‘II.h will not h-a loud, but should be weall
audible if the receiver ia ::,ﬂ.l'la['u.'tl;g,.l adjusted.

{4} No.

T.V.B. (Windsor) suggests as a valve an ordinary
lamp ml.hl: a metal :..l'hunl'.k round oulside of ploss
and mhr (1) If any wee as rectifier and magnaifier.
{2) Transmission range of a | in. coul el

(1} A mimilar armangement with the aheath
divided into two ions to act as grid and anode
is patentad in America, but we have no information
as to its usafulness.

{2) I'robably sbout § to 10 miles.

1.5.C.0. ﬁ'ﬂn&lﬂr} asks (1) Time of Eiffel
Tower telephony, (2) If ihe Hayu-r. siill wends on
Thursdays. (3) If ke wld receive both above onm
i lwo-valve sef with odditional note magnifier.,
{4) How add note magnifier to existing sel.

(1} For a few weeks there were
sach day oxcept Saturday and Eupm
3 to 5 G.M.T., but at the present time only irregular
experimental transmissions.

(2) Regular tranamission Sundsy only,

(3) Yesa

(4) Obtain a 1 to I ratio low | trans-
former with & 0-001 microfarad WM
rimary and connect the primary winding in place
gl' oxisting telephones nuTthu - to the
grid and o ive filament of the third valve. Same
L.T. and H.T. batieries may be used.

N.AS. (Preston) asks (1) Which i» beller cireusd
Jor Haogue—Poge 68, Aprid 3J0th taruwe, or Fig. 4,
625, November 12th sawue. (2) If formers
alightly smaller than those given on page BB may be
waed, (3) If emall step down power tranaformer
raay be wsed ax T.T. (4) If 0-0005 microfarad
condenser s suilable for Uy, page 68.

(1) Thers i not much to choose between the
two circuitd, but we prefor the second one,

(2} Yen, for the page 88 circuit, For the page
220 cireuit the A T.I. must be  ing of No. 22 and
thee pesction 8 ins, of No. 30 on 4 in. and 8 in.
formmers meapeclively.

(3) The only sure way i8 Lo try it. [t may be
necessary to wind on another telephone winding,

{4) Yes, this is & useful capacity whether used
in serien or parallel with A T.L.

AB.C. (Westclff) har o
cerri plifier which distorts s peech,
s four or mzoealee wel for
Laitice conls,

(1) L.F. amplifiers will distort speech if too
imany stages are used. The rushing sound is pro-
bably dues to & bad joint in H.T. circuit.

{2) We have not sufficient data to hand to
tlesign lattice coils for given wawve rﬂllfﬂ. We
suggeat you itrv a three.valve set as shown in
Fig. 3, page IiuHIIl January 7th issue. It is8 much
hettar to make A short wave tuner for telaphony
and a separate one for long wave work.

EHUUIHER EB) sends diagra

This is |n-unrm:‘::l I.'E.a-m ﬂ;‘!ﬁdﬂmemh&r 10th
inaue, for two cryatal cirouit di We cannot
eatimate range if you do not send particulars.

three-valve L. F,
Hre wishes fr meke
10,004 mieires  with

H.NM. {Nawbury} has a wumj’mr arn plifier
as described in June 25th dssus, and asks (1) Why
no sgnals nrc received unless reaclion condenser

if; "ouse, L{f:f}pﬁaI ahould ba&mcwﬂ al
e1he nn ool frame. 3) 60 ey
mﬂdm;’u ymd qumh: {4) Formula

Jor inductance of pile wa-u
(1) This may be dus to a vu.rmt
the I.ru.n.ui'urmuru may not be correc

of reasons,
¥y wound, or

there may be Or Wrong [’Dﬂﬂ.ﬁ:t-l.ﬂnl Ex-
amine all circuits and see that they correapond to
dlescription.

(2} Yea, when the amplifier is worki -

(3) It all depends ui;pljfu the uﬂrﬂﬁl
both electro-magnetic and electro-static reaction
it is necossary to have the constants of the ciroult
s0 proportioned that a gradual rosction is obtained.
If there is too much resction the circuit is oscillating
vigorously at one position of the reaction and is
not oscillating at all when resction s weakened
very slightly.

(&) formule and curves in The Ii'l"'l'rdt-u
World, October, 1019, pages 3B0-385, will give
aufficiently sceurate results for most purposes.

5.A. (Old Dak) asks (1) How many plotes for
a 00005 microforad condenser. (2) Porliculors of
alab coil for 15,000 melres wilh No. 18 were. (3)
Reaction for above ooil.

(1) If the area of plates is 10 8g. em., and the
apacing washers /4 in. betwesn fixed and moving
vaned 20 plates, 10 each aide of condenser will ba
required.

(2) Slab coil is a vague term. B huna_-,.rmmh
poil 2 in. diameter, 2 in, wide, wlg
side and wind 30 layers, (See l}l:-td:l-h&r 19

{3) Try a similar enil.

MICROHENRY (Barnet) asks (1) Why previous

ies were unanswered. (1) Refers o weather
,il'urﬂ:u.ul article August 200k 1ssue.  (3) Fnr latitfude
and longu of e SfLONS 1N DOrOuE
uf the wﬁW{l {I_,I’mmmudmn circuid shown 1a mnﬂrﬁsm

(1) Quostions under this pseudonym have been
ans recantly.

(2) Article clearly states that there sre five
d.utnhutmq,r wircless stations, the others are
metao only.

{3) Sea Wi.mlm Year Book."

(4) Yes, & wuseful circuit. Couple anode in-
ductance into grid inductance for reaction.

H.C.5. (Putney) asks (1) How o slop a four-
valve L. F. set howhing, (2) Formers for shorl wave
tuner 160 fo 1,800 metres. (3) Same for 1, B0
20,000 melres. (4) Warelength of L.F. ampdificr
&k,

(1) With four low freguency tic valves
and a switching arrangement which give alectro.
static coupling between them it ia lrn.pullhln
to stop howling. Try reveraing the connections
of all transformers in tumn.

{2) No mention is made of spacing washers of
A.T.C., so capacity is assumed to be 0-00056 micro
faraids. For short waves make 4 in. former 8 ina
long and wind full No. 22 with 3 in. resaction coil
with 6 ins. of No. 30. If desired three or four

ings con be added for the shorter waves.

{3) For long waves up to 10,000 metres maks
a B in. diameter A.T.I. and wind with 14 ina. No. 28
and 5 in. reaction coil with 10 ine of No. 30.

muﬁ.:l
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To increass (o 20,0000 use cither parsllel block
conidensers up (o 0-003 microlamd or & honeyveomb
voil 2 in, dismeter, 2 ins, wide, wound with 30 layers
of No, 24, :

(4} A L.F. amplifier is independent of wawve-
length,

PERSEVERANCE (Blackpool) asks (1) Cap-
aciy of condenser with 0-001 sn. mica and hoo foils
each one sguare snch aren. (?) How fo wnsulale o
steel masl so that he may sink o wwdo he ground.
(3) How to polish ebonire.  (4) Diagram of Armatrong
=TI
s (1) Caloulatsd capacitiesa of condenser nead not
be taken to 10 decimal pointa Capacity = 0-0014
microfarad approx.

{21 This may be put atraight into ground. The
insulation of the serial from the mast is obtained
by using rope at the end of aaral.

(3} First rub the surface well with No. | Emery
paper to #mooth it. Then rub across the grain of
first papering with No. 00 Blue Back Emery until
sll firnt acratehes are taken out. Hub in with
No. 00 Blue Back with a little oil until & polish is
obtained. For bright polishing the surface must
be finally bufiad.

(4} Thers aro savernl Armetrong circuits, but some
genersl remarks with regard to the general armange-
ment of regenerative recoivers were published
on page 571 of The Wircless World for Lecember
10th, 1021,

L.WOW (Harpenden) asks (1) For criliciem
of a cerlain make of recedver, (2] Its range for O W.
ard bele phony.

(1) We cannot eriticise this st as we have no
detailed information I'ﬁ%l.ﬂ]it‘lg it.

{2) Moat Continental spark and C.W. stations
ahould be received, and HKonigwusterhausen if
vour eoils will tune up Lo the neceasary wiavelength
(2 5IHN et rea),

{3) No delinite or regular telephonic frans.
imimmions or concerts are authorised under experi-
mental liconses, and therefore no auch list sa yvou
suggeat is possible.

BEGINNER (Wycombe) refers fo Fig. 5,
April 30k rawue, page 70, and asks (1) If variometer
described page 8, Aprid 2nd, would be suitable,
(2) Wouwld panel tuner inductance page 346, be
suibable,
valoe 2, page 70, and resstance of telephones.
(4) Types of valves and transformers fo wse.

{1) The operation of & sct of this type ix not
straightforward, and we do not recommend it to
a heginner. The wvariometers suggested are not
suitable for this set, and the best winding can only
be determined experimentally. The wvariometer
has two windings—one fixed and one rotating.
They are joined in series, and the resultant indue-
tance depends upon the relative positions of the
two coils.

(2) We l'.ﬂgﬂilt- you make the complete set.

(3] Probably about 0001 microfarads. Tele-
phonea 120 ohma with transformer.

(4) Either V24 valves or R valves and any good
make of transformer.

MAGNA (Pontewan) asks (1) If 120 ohm
elephones are suitable for school receiving  ael.
(2) Type of valve to wse, (3) If a aliding glase

(1) Capacity of condenser in grid of

THE WIRELESS WORLD

condenser would be suilable. (4) If varioblc ress.
tances in [dament and H.T. circuils would be an
1 properme .

{1) Yea, with telephone transformer.

{2) Tha deaign shows an R wvalve.

{3) A variable condenser may be made in this
manner, but the tag should be made larger othereise
it will break off.

(4) A resistance in flament circuit might be
useful, but is not nesded in ancde circuit.

J.BJ.Pguuth Molton) askse (1) If possible
1o receive GG in Devon on three valrea, (2) Best
cirreil ment.

{1} With three valves (if at least one is H.F.)
and & tuner it should be well audible.

{2) For tuner —make an A.T.L. 4 in. diameter,
8 in. long and wind it full of No. 22. Heaction
coil 3 in. dismeter wound with 8 ina. of No. 30
For amplifier diagram seo Fig. 3, page 640, January
Tth isaue.

W.T.E. (5t. Helens) w an old amaleur re-
interested who asks (1) For particulars of dssrucs
describing the construction with full electrcal dednds
aof the various types of cod such ar honeycomb, baslet,
ete. (2) Moast ~uilable circusd for a beginner. (3]
The sf%ﬂq{mpmilyinmﬂ#ﬁﬂiﬂpﬂﬂd wrth
the A.T.I.

{1) For an article describing the necesaity for
thess coils, and their method of construction see
The Wireless World, October 2nd, 1020 {P.f 473);
October 168th (page 505); October 30th, 1920
{ 529); Decomber 1lth, 1920 (page 633).

:EJ A single valve reaction eircwit is most
suitable for & beginner, see page 639, January Tth
isaun for & disgrsm.

(3} The merial is & condenser and with & certain
inductancs is tuned to & certain wavelength  When
a worics condenser ia inserted the wavelength is
reduced becauss wo condensers in seres  give o
smallor redultant eapacity. When a condenser
i# in parsllel with the A.T.L it is equivalent 1o
two condensers in parallel and greatly increases
the wavelength. A parallel condenser is very useful
on small ssrials, but is sometimes objectionable
on large commercial aerials, becauss the aerial
is tuned to three wavelengths —one with serial
eapacity and inductance—another with the aerial
capacity and tho series capacity, and s third (the
dosired wave) with the aerial cnpacity and the added
capacity in parallel across the inductance,

= = --— e e T —_

SHARE MARKET REPORT.

Prices a8 we go to preas, Jan 26th, are :—

Marconi Ordinary s« «s El 14 ©O
- Preforence ih . ws 1 14 ©
i Inter. Muarine .. .. I 2 w0
P Canadian ie ek 5 B

Radio Corporation of America :—
Ordinary . 15 0
Preference .. .. .. .. 13 0
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Library.

FORTNIGHTLY] 18th FEBRUARY, 1922, PRICE 6D wNeT

MAMNCHESTER DEPOT" LOMDBOMN BETAIL DEPOT
4 CODPORATION STEEET 15, HAND COURT, HIGH HAL BORM W

LEEDS DEPOT: 45 GT. GEORGE STREET.

THE BURNDEPT urLTrRA IV RECEIVER

This = a newly dedignad ressiver wmewbal on Lhe
Tenees oo the famsous ULTRA [I1 bat with an additional
nifl magniber and an additional switch =0 that
bead phones can be immediately changed over o
LOULD SPEAKER. Extra terminals ars alse arranged
s Lhat PRINTER—MICEOPHONE RELAY or ot
anmiliary apparaius can be addsd without inteclering
wilh the i=lepbones, which can be used at the same
e if desirel, Tha well-kmown ULTRA isateres
are rél@ined giving individuesl control of sach valve
by change-over switches and separate rbeosiats =o
that each valve can be worked &t its best polnt
This eet will ve all the magnifcalion requarsd o
work & Lomd pedktr &t sufficient strengih for an
ordnary room, alss to work & printing  ciccai
[TES14T | hee offlinary (vpe sshsllve relsy

PRICE—In sloping cabinst ss llastrated :
£35 O O (valves exira)

PRICE for complsie sel including Reosiver, Tuoner
on Bloping Papels, four MLO.V. Vilves and compleie

set Burndept Coils
50 Gns. wer
Extras required to complets set : Tuming Panel incloding £ condemsers and coil holder on sloping pansl, E7 10/-

SET BURNDEPT PATENT COILS to cover all wavelengihs, £5 17/6. Four Marconi Osam Valves, E5 9/6.
NOTICE —New Bhowroom ai Leeds is now open. Please see address above.

e —————— ) & n By W i S § omm § S 5 8




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.

Telephons : HOLBORMN 2009,

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.

Telagrams and Cables : “ PIVOTED. LONDON

FOR RADIO PANELS

USE

Condensite Celeron

This material is waterproof, immune
to atmospheric and climatic condi-
tions, will not warp, has high
surface and volume restivity, high di-
electric strength, low specificgravity.

Read this table of standard tests

WAVE

APFFROX. FPHASE DI-ELECTRIC
LENGTHS |FREQUENCY DIFFERENCE CONSTANT
C
Metro. !:f-“ } Degrees ik
3r3a 804,000 2.0 4.7
1,295 231,500 1.8 .8
3,087 | 8T.BOD 1.8 4.9

We supply this material in standard size sheets,
Rods, tubes or any special component parts.

Any Further information will be
saAt Fow on engulring From us.

THE DIAMOND FIBRE Co., Ltd.

High Road, South Tottenham, London, MN.15

ACCUMULATORS

SPECIAL OFFER—
ABSOLUTELY NEW — NOT EX-GOVMNT

4 Voh. 40 amp. ... 18/6
4 . Vi .. 216
4 . e .. 24/6
4 . - e .. 29/6
1 40 . .. 24/6
6 60 . . 326
b 80 . ... 36|6
b 100 |, . 44j6

ALL OTHER SIZES QUOTED FOR.

Large Stock DYNAMOS &

ELECTRICAL ACCESSORIES
Write for Lists. Good Discount te Tradk.

F. YATES & SON,

WHOLESALE ELECTRICLANS,

144 Church 5t., Kensington, London
Phone—Park 4276. Wi

FEBERUARY 18, 1922

Plegge menfion the TFirelas ek

~
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New York Radio Central

E high-power wireless station, which is
hulllg erected near Port Jefferson, Long
Island, about 70 miles from New York, is

for simultaneous radio communication over a
number of different routes. Fig. 1 5 a bird"s-eye
view of the station as criginally

m for international wireless communications,
station was formally opened by President
Hﬂl‘ﬂm[ on November 5th, 1821, with a message
n!_ghr?hn; to the world,
station has been planned by the engineers
of the Radio tion of America, in conjunction
with the ﬂmrﬂl Electric Company of America.
The station is designed to supplement the existing
communication facilities of the U.S.A., and to
provide direct radio =ervices with Great Britain,

In the pioneer days of high-power radlutelngruphﬁr
a station functioned alternately as a transmitter,
a receiver and a telegraph office. This involved
much loss of time and greatly reduced the tmffc
facilities, for a station had to stop sending while
it received, and wice versa. It thpurefuramimc
apnarent that the ideal redio station should com-
priss thres separate but closely connected units
operated by remote control, these units comprising
resnectively the transmitter, the receiver, and the

France, Norway, Germany and other European
countriss as well as with South America.

The site of the station occupies an area of some
8,400 acres, and the station will eventually consist
of & number of separnis antenna systems, each
provided with the necessary transmitting plant

central traffic office, the latter preferably in the
hewrt of the business district in large cities.

In the case of the New York Radio Central, the
first two of these units are located at Long Island
and the third in Now York City, The transmission
plant is located at Rocky Point, some seven miles
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east of Port Jefferson, on the northern shore of

Island. ‘The receiving station is at Riverhead,
L.I., about 186 milea from the transmission plant,
and has been so planned as to be able to receive
simultaneously messagea from as many countriea
as can be communicated with simultaneously by
the transmitting station. The central traffic
office at 64, Broad Street, New York City, is fitted
with special remote control apparatus for operating
the transmitters direct from that office. The

THE WIRELESS WORLD

commenced in July, 1920, and the first test signals
from the first part of the station were sent out in
Oetober, 102]1. This is considersd to be a record in
the building of high-power equipment, considering
the great amount of work that has besn carried out
on the station.

The aerial transmitting system was originally
planned to comprise twelve arms for the wvarious
communication routes, these arms radiating out
from the central power house like the spokes of a

Fig. 2. View of the Power House showing the Cooling Pond in foreground.

inroming signals picked up at the Riverhead recaiv-
ing station are automatically transferred over
the landlines to the central traffie office. The
incoming signals can there either be transcribed
by ear or automatically received on recording
a ratus,

e construction of the Radio Central Btation was

wheel. TUp to the t two arms of the aenal
gvetom have been built, each arm having six towers
410 ft. in height. The distance between adjacent
towers is 1,250 ft., giving a total of nearly three
miles from end to end of the line of twelve towers
nlready erected (Fig. 3). Each tower reguired
noarly 150 tons of steel, the total amount used in
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NEW YORK RADIO CENTRAL

the twelve being 1,800 tons.
fromm which the antenna wirea are suspended on
the of each tower are sach 150 ft. long. The
steel work incidental to the construction of the
towera and station buildings was erected hy the
American Bridge Company under the supervision

The ocross-arms

Earh antenna is of the Alexanderson multiple-
tuned type—i.e., it is provided with several earth
connections along its | h, each connoction
including & tuning coil, these coils baing set up in
the open air.

The foundations for the twelve towers nncessitated

Fig. 3. The first iwelve Towers of the Aerial Sysiem.

of the J. C. White Enginesring Corporation of
New York, The 23,000 volt transmission lines by
which energy is supplied to the station run from
Port Jafferson, a distance of seven miles, and wers
arocted by the Long Island Lighting Company.
The control lines between the transmitting and re-
eeiving stations and New York City were erected
by tha New York Telephons Company.

the use of 8,200 tons of concrete since the base
of cach tower leg i sunk 0 ft. below the ground
level and has a base area of 360 sguare ft.

For tha construction of sach arm of the antenna
16 stranded silicon-bronze cables, § in. in dinmeter,
are used, 50 milea of this cable having been employed
in the two above-mentioned antenna arms.  Four
hundred and fifty miles of copper wire have already
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been buried in the ground to form the earthing
system. The erection of the remaining arms of
the whole antenna system is now being proceaded
with and will eventually comprise 72 towers.

The first power-house section is located in the
centre of the tower line, shown in Fig. 3, and covers
a space of 130 fi. by 60 ft. (Fig. 2). It accom-
modates two 200 kW. high-frequency alternators

THE WIRELESS WORLD

The reports of the reception of the opening
message and of the iminary test signals ha
shown that the mngapr::: the station is practically
world-wide since its signals have been heard in all
parts of Europe, in Australia, in South Amerca
and in Japan.

The Community House for the stafi is & low ane-
storeyed building containing 10 single rooms, so

Fl.g, 4 Two Ellf tha HMy kW, Altermalors.

with auxiliaries and equipment (Fig. 4). Theso
machines, with tho n r ewitchboard, tuning
coils, eto., are each capable of & continuous output
of 200 kW. at any wavelength betwean 15,800 and
0000 et res,

A signalling of 100 words per minute is
attainable for ecach of the transmitting units, so
that the equipment at present completed is thus
capable of despatching traffic at the rate of 203
worde per minute,

large living-room and dining-
uarters for servants, the
n staf of 15 assistants,

present scessAry

afficial suite, a
room, #s well as

enginesr-in-charge  wit
comprising the jpersomncd ot
to maimtain the station in oporation. The
fnal installation will include ten  Alexanderson

high-frequency  alternators which, when all opsr
ating togothor, will give a total power output of
2,00} kilowatts,

The Transatlantic Tests
FURTHER DESCRIPTIONS OF APPARATUS USED FOR RECEPTION

the apparatus used by those British amateurs

who were most sueeessful in the reception of
the American signals during December.  In the
following pagers we are printing accounts of the other
sote on which the signals were heard. These will
be found to rontain several features of interest,
and they also show that the reception of American
amateur signals during the most favourable trans-
mission pericds has been effected with quite
simple apparatus.  In view of this there ir not the
slightest reason why many British radio experi-

IH our last issue we published descriptions of

menters should not listen in at any time for the
signala from our American friends, sinee 1t should
be rememberad that all the American stations who
were taking part in the special tests during December
are working every mnight of the week handling
amatenr traffic amongst themselves, and passing
relay messages across the continent. In addition
to this telegraphic traffic between both spark and
C.W. stations, there are regular telephone trans-
missions from A number of stations, f thess ooe
in particular may be mentioned, viz., WJZ a
Newark, NI, which iz operated by the Westinghouss
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Eleetric Co. This station makes daily telephonic
transmissions on a wavelength of 360 metres
between 1.20 am. (0120) and 2.15 am. (0215)
G.M.T. We shall be glad to hear from anyone in
this country who hears the transmissions from this
station, or those from any other American amateur
slation.

We have recently received reports from various
parta of the country of the interception of telephonic
tranamissions on 204 metres from two stations
using American call signs, and inguiries are on foot

to verify these transmissions, if possible. Should
these signals really turmn out to have an American
origin, and to be sent under amateur license
conditions, another milestone would have been
reached in the road of progress with short-wave
transmission. For the moment, however, wa muost
wait for further reports, but in the meantime it is
hoped that particulars of all interceptions of this
nature will be forwarded to this office for investiga-
tion or verification.

P R C.

Description of Apparatus used by A.

Stations heard were 1 BCG (special station—
see last issue of The Wireless World), and

1RU (R. 5. Miner, 68, Quaker Lane,
Hartford, Conn.),

Fig. 1.

Location.—The British School of Telegraphy,
179, Clapham Road, S.W.0.

Aerial, —Inverted ** L " type of 7/20
bromze. Marconi strop insulators,

I:ll 1 whir

The horizontal

E. Greenslade and E. McT. Reece.

portion approximately 346ft. long, down leads
35ft. Height of aerial about 45ft,  Aerial lies

N.N.W. by B.EE. with free end pointing to N.N.W.

The aerial i3 badly situsted with regard to sur-
ronnding treess and buildings, ete. Lead roof
nearby and cormugated iron rool immediately under

Aeriale wsed by AE. Greenslade and E. MeT. Recee al the British School of Telegrophy.

nerial.  This with the direction of aeral gives n
bad situation to an otherwise good aerial.  [Fig. 1.}

Farth consistsa of a copper sarth mat, buried
3 ft. deop, directly under aerial.
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Fig. 2. First Apparatus used by

Cy |
L.E CE

A. E. freenslade and E. MeT. Reece.

Fig. 3.—0ulline skelch of

L, = Primary of coupling coil in aerial circuit (Ball
winding inside E.}.

Secondary coil,

C; = Aerial series tuned condenser.,

Cy = Vernier condenser in shunt to C;,

Cy = Vernier condenser across secondary,

C »= Condensers across escondaries of  high-
frequency intervalve transformers.

a = Buzzer, with copacity and inductance eircuit
adjusted to 200 metres wavelength, and used
for tuning purposes.  This was placed on roof
during tests,

dp;mm showwn i Fl'f'. -

b Two high-frequency  stages (subsequentl:
discarded).
Potentiometer for H.F. valvea.

= Potentiometer for rectifying valve,

= Four-valve panel (H.F.).

= Rectdying valve panel.

= Low [requency amplifier.

“a te heterodyne.

= Telephone condenser.

= Telephone transformer.

= Grid leak and condenser used occasionally
when V.24 valve was used for rectifying.

HTR=IR =3 &

The H.F. intervalve transformers can be ssen in the photographs immediately behind the Vemer

condensera C.

The lettering in this sketch corresponds wherever possible with the lettering of the diagram in Fig. 5.
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Fig. 4.

Apparatus,.—The aerial circuit shown in the
accompanying sketch (Fig. 5), consists of a primary
winding L, wound on a ball former and capahle
of rotation t-I‘I'I'DI.I.EI‘l I :leg:rnal for cou lmg'u'nmlmu
It is connected in seriea with a 'Irannb.l-a {mir) con-
denser C,, of maximum capacity of 0-0005 micro-
farad, this condenser being shunted by a wvernier
rondenser, C,, to obtain the necossary fine adjust-
mant.

Bix H.F. wvalves, transformer coupled, come
noxt, the first of the series being connected to the
secondary winding L.

Across the secondary s vernier condenser C,
s connected to obtain & range of wavelengths from
approximately 180m to 230m.

Owing to only 24 hours” notico of tests taking place
on wavelengths higher than 200 metres no time
was avaiable in which to construct a further

Simplified Apparatus used by A. E. Greenslade and E.

MeT. Reece,

peries of transformers to tune to waves up to
375 metres. This rendered listening after certain
times mentioned in the schedules useless, especially
the last few days of the tests when the experience
gained in the manipulation of the apparatus would
have been most valuable.

Marconi V24 valves were used for H.F. amplifica-
tion (V; to V,). Next came a “Q" wvalve (V,)
for rectifying (occasionally a V24 with a grid
condenser and loak was used).

A four-valve L.F. amplifier, which could be
switched in if desired was also installed, but was
seldom used on account of the noises from the A.C.
lighting mains, ete.

“Clifton " accumulators were used for filament
lighting.

8. (. Brown's telephones, type A ™ 8,000 ohms,
wore used.

I
-1

e
mo)

%
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i
1
1
]
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An illustration of the complete apparatus is
given in Fig. 2, and an outline sketch in Fig. 3,
with the labolled to snable them to be identified
in the ha.

With the exception of the wvalves, telephone
receivers, and accumulator battery every piece of
A tus, used in the reception of the Trans-

tic short-wave signal tests, was of my own
design and manufacture—(Trade Mark “ Oojah.”™)

THE WIRELESS WORLD

Owing to the difficulty in ment two =t
af HE’ amplification -:l:m di aftar tha iilarllnl;l
two evenings.

The actual short-wave signs from America were
therefore received on § valves, viz., four H.F. and one
rectifying, and this simplified apparatus is shown
in Fig. 4.

A uuPnratu oacillator, built from the instructions
irmued 1n The Wireless World was usad.

Apparatus used by J. R. Forshaw.
Station heard 1 BCG.

Location,—Westville, 3t. Helena Boad, Ormalkirk,
near Liverpool.

Remarks.—1 did not enter my name to take part
in the American amateur tests, the reason being
that my set was not working well 1 could only
use two valves, the third inter-valve transformer
{low frequency) having the primary burnt out.
Two wvalves and a crystal (Perikon) were used
when the signals were received, the eircuit

ent being shown in Fig. 6.

The atrength of signals was, 1 should imagine,
between six and sight—and they were sent at the
rate of about 15 words per munute. They were
continuous wave signals,

Bignals failed gradually until they were inaudible,
and then without moving anything they slowly
came on again, faint to normal strength, 1 noticed
that the signals failed as & steam train passed
my house which is near the L.& Y. Railway Liver-

to Preston Line, and it i= not the first time 1

ve noticed such failing, which is probably cansed

by the cloud of steam and smoke emitted by the

engine. The rmilway runs on the west side of my

house, therefore it would be between me and the
pource of signals.

The general arrangement of the apparatus may

be seon from Fig. 7. It will be noticed that the
centre valve socket 18 empty, as a crystal detector
was used for the reason given above.

L“I—

Fig, 8. Circuit diagram of arrangement wsed by

«of. R. Forshaw, Both the induciances shown had 30

turna ; and the Aerial Tuning Condenser wos wsed in
weried twrilh the Aerial Cireuid.

#ig. 7. Apporatus used by J. R. Forshaw.
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Apparatus used by T. Cutler.
Station heard 2 ZC,

5 s

g sk 2

]rﬁg

o

Fig. 8. Ihagram of Apparatus wsed by T. Cudler.

Location.—24, Floating Bridee Road, South- components; the source from which each was

mrnpton., purchased being indicated in brackets in sach case :
Station, situated on edge of sea front. | German detecting wvalve (Disposals Board) ;
Aerial.—140 ft. of wire. Directional to Atlantic. 2 Note-magnifying walves (Disposals Board) ;
Height of poles = 60 ft. and 38 ft. | Naval condenser (Hadley, Sheffield) ; 1 Marconi

Apparafus used.—A three-valve set, consisting variable condenser ([Disposals Board) ; 2 Intervalve
of one detecting and two low-frequency wvalves, transformers (Southern Counties "u"r’irel-aln Behool,
arrangod as in Fig. 8, made up from the following Southampton and Leeds) [1 to § ratio]; 1

—_ﬁ e T S
| : 'ilt‘i % '-I-L oA
. Pb T P
iy ! e S
| . " J -“- *

-n"-;.

W4

Y

L

*- --';f"""-"""'"

- iddddddali

T

Fig. 9. Apparatus used by @. J. Eschausier.,
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Cylindrical ecoil, wound with No. 22 gauge D.C.C.
tapping every i turns (Disposals Board): 1 Ball
reactance inside coil, wound with No, 36 IDLE.C,
(Disposals Board); 1 Townsend wavemeter [Dis-
posals Board); 1 pair of Western Electric tele.
phones, American make {Wall, Colbury, Hants) :
Accumulators and H.T. batteries (Smethwist,
Southampton) ;  Marconi  double pole switches
[(Disposals Board) ; 0-002 microfarad condenser
{own make) ; Grid leak and condenser (own make) ;
filament resistance (Vivian, Southampton) ; Switch
arm and contact studs (Disposala Board).

Bignala were only listened for during three
nighta,

Apparatus used by G.J. Eschauzier
(Holland).

Station heard 1 BCG.
Location,—19, Parkweg, The Hague (Holland).
Aerial. —Three wires, 60 ft. long, 35 ft. above

house which iz 45 ft. high.

Apparetus,—A  four-electrode Schottky  valve
was usod as detector, with o two-stage amplifier
using soft Phillips valves, The receiving seta that
wore wssd wers ;

(1) A two-cireuit receiver with
coupling.

(2) A special receiver type * Bivario '
facturedd by the
Industrie.

The general arrangement of the complete set
may be ssen from Fig. 9, while Fig. 10 gives a more
detailed illustration of the ** Bivario ™ receiver.

variometer

AT -
Nederlandache Radio

A Useful Coil fl'ﬂm.-b{.]l';i_ﬂ‘;ﬁ‘;ltﬂ.

USEFUL multi-layer coil for shorter wave-
Almgma can easily be constructed with

disearded Litz wire from the formers of an
old Mark III tuner. If at the same time the
amateur has available the sbonite tube used for
the inductance and reaction coil of a B65-metre
Mark I rear set, the comstruction of the coil is
further facilitated. Take this latter tube and saw
it into two equal portions. Round the edges of
oither portion drill a set of holes squally spaced
and of such a size that half & wooden match will
just fit in each of them. Eight holes round asch
edge will be enough, the two rows being staggered
in relation to one another. When the holes have
been made, stick half-matches tightly inte them
and wind a single layer of Litz between the rows.
Next zig-zag the wire for a complete turn, winding
it in and out of the matches and wind on the
next layer, as described by Mr. Coursey in The
Wireleas World for December Llth, 1920, p. 635,
About half of the wire of one Mark 111, former will
make a coil of sufficient inductance to tunes GO0
metrea, with about 15 to 20 divisions of a 0-0015
Mark I1l condenser in parallel. FPlug mountings for
these coils can be purchased from the dealers in
wireless materials, Ift,er the complete eoil has been
wound on, withdraw the matches one by one and
throad a piece of twine through the loops and the
hole in which the matches have been placed. When
the thread has been taken through all the holes and
loops the ends should be seeured by tying.

THE WIRELESS WORLD.

Fig. 10, The * Bivarno " Recciver used E’
7. . Eschaouzier,

French Experimental Licenses.

ROM the January issue of La TASF

Moderne we learn that the Frenmch Authon-

itiea have at last granted transmitting
licensea to French Amateurs for Exparimenta
tranemissions. Up to the present, we have heard
of only four licenses being issued. one of thes
being to the Managers of La T.5.F. Moderns,
the wavelength authorised being 200 metres and
the power 100 watts (in the aerial 1); system.
apark or C.W,

ja It appears then that l.].thm_.ig_]l the Frenoh
authorities have been slow in @ivimg sanction @0
amateura to transmit thie has beon compensated
for by the very liberal terms of the licenses noe
granted. From the wording of the letter o
authorisation there appear to be no  restrictions
imposed as to the nature of the transmissions o
the number of stations with which communicatics
may be conducted. The power (100 watts in tl
aerial) will sirike envy into the hearts of Brans
Amateurs, who with their restrictions of 10 wait
input would consider an output of 5 wattsin the
aerial an aschievement in efficiency.

In the near future then we may look forwmnd i«
being able to listen-in to the transmissions of oo
amateur friends in France, and we are justified d
we fesl somewhat apprehensive that they mas
wrest from us the honour of the frst ahort waw
transatlantic transmisiona from this side

720

UNIVERSITY OF MICHIGAN




The “Model Engineer” Exhibition.

interesting exhibition was held under the

AU of the Model Engineer at the

Hortionltural Hall. The popularity of this exhibi-

tion was prominently m"ixl;:nl:- by the large crowds
of students and others who attended it.

Amongst the many numerous exhibits there

were a large number of exhibitors showing wireless

DUH[HI} the first week in January a very

L

————— =

O

apparstus suitable for amateur use. For those
who desired complete receiving equipments there was
nn ample selection to choose from, and for the more
enterprising, who prefer to
construct their own installa-
tions, thers wasan assortiment
of romponent parts, such as
condensers, inductances, sie,
The firma showing wircless
apparatus were Messrs, (5.
A Avekland & Son, Bower
& Co., DBumham & Co.,
Economie Electrie, Ltd., A.
W. Gamage, Ltd., Marconi
HScientific  Instrument Co.,
].-td-., Lealia Hu!ll:i{‘lmal, il
F. 0. Read & Co., Lid.
Amongst the exhibita sent
in by competitors for the
Model Engineer model -
making competition, it s
surprising that thers were but
two models containing wire-
less tus—firstly, Mr.
Hn.il.lh:fcpll:aar:'lu {'umpiu'la re-
coiving outfit, of novel con-
struction, and secondly, Mr.

721

Howell's exhibit of a paddle steamer, which was
equipped with a small tranamitting apparatus, eap-
able of communicating over one mile. z

A brief description of the trade exhibits may b
of interest.

MESSRS. (0. Z. AUCKLAND & S0N'8 exhibit
was devoted almost entirely to component parts,
and any amateur who wos considering the con-

struction of & radio receiving installation was
naturally attracted to this stall. These component
parts  included cheap and well-manufactured

varmble eondensers,

MESSRS, BOWER & (0, exhibited a large

number of component parts, as well as cortain
three-electrode amplifiers of French manufactare.

MESSRS. BURNHAM & 0. were exhibiting
their Ultra-Five receiving apparatus, and their
honeyeomb  eoils,.  An  interesting instrument
which they were showing was the telophonic
transmitter which is used for the wireless telephone
conrerls sent from the Hagoe, and with most of
i'd 80 [amiliar.

MESSRS., ECONOMIC ELECTRIC, LTD.,
amongst their numerous electrical exhibits, showed
some  interesting pieces of wircless apparatus,
including an  instrument wherein & thermionic

valve 18 wsmd m the hmbs of the well-known
Wheatstono Brdge.

MESSES. A. W. GAMACGE, L.TD., wers exhibiting
a large number of component parte, and in particular
their multiple inductance units,

MEBSRE. THF MARCONI BCIENTIFIC
INSTRUMEXNT C0O., LTD., had & unigque exhibat
of receiving unita, including a complete set of their
gix units, of which the first unit is8 a con.
denser, the second & tuner, the third & high-
frequency amplifier, the fourth a dstector,
the fifth a note magnifier, and the =sixth

UNIVERSITY OF MICHIGAN
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THE “ MODEL

a telephone transformer. These
instrumenta can all be bought
separately, and when joined
together, as they are designed
to do, produce a highly eficient
receiving wnit.  Besides this,
there were various component

' EI.IRHHAH

parts, including thermionic
valves and H.T. batteries,
MR, LESLIE McMICHAEL'S
exhibit was devoted almost
sntirely to [Dsposal Board War
Office  apparatus,  ineluding

Townshend wavemeters, short.
wave tuners, condensers, and
numerous component pacta, suck
as valves and H.T. batteries.

MESSRS. F. 0. READ & OO,
ghowed a large number of
complete instruments, including
high-frequency and low-
frequency amplifiers in varous
sombinations, as well as a large
selection of accessory apparatis.

It is to be hoped that, if the Model Engincer
are considering further exhibitiona, that they will
take a larger hall, and 80 be able to accommodate
the large crowds more comfortably than was the
ease at the Horticultural Hall. Altogether the
organisers of the exhibition are to be congratulated
on & most popular and attractive exhibition.

We are indebted to the publishers of the Madel
Eng-mm Messrs. Percival Marshall & Company for

| e Pt

ENGINEER " EXHIBITION.

BURNDEPT spparatus

,c° DEPTFORD. S.E.

the photographs of the various stalls where wireleas
apparatus was on show which we publish herewith.

he exhibits of wireless intersst formed, of sourss,
only a small pereentage of the engineering exhibits
at the Horticultural Hall.

DUTCH CONCERTS.

FINAL BUBSCRIPTION LIST.

Tha following additional subseriptions to the
Duteh Concerts Fund are hereby acknowledged :(—

£ 8. d

Carried forward 54 7 0

Burton-on-Trent Wireless Club 1 1% 0O
Derby Wireless Club .. «« 1 1 ©
Mr. G. F. M. Wynne .. e «« 1 1 B
W. T. Tucker 1 1 ©

V. Beaton .. 1 1 ©

J. P. Holden iy i 1 0 0
B, Blanchard . s i i 10 6
o O F. Crompton .. r v 10 0
w F.C. Clark - i . 6 O
£62 6 6

At the suggestion of the Nederlandsche Radio
Industrie (the organisers of the Concerts), we are
now closing this subscription list and a cheque for
the above amount will be forwarded to the Neder-
lundsche RBadio Industrie. Their acknowledgment
will be Puhhu.]'u-r.l. in The Wircless World, Wo take
this opportunity of expressing our n|r|:nw|n1lun of
the efforts of ths Dutch Coneert orgnnisers.

We also thank all those who have contributed to
the Fund opened in this magazine.
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Receiving Circuits”

By Cusrmy O, REpspaw, Associate [LH.E.

E object of this paper ia to give a brief
resumé of the wvarious circuits employed
for wireless reception purposes, I am

often asked the question, ™ What ia the beat circuit

to uee for such and such o result T or, ™ Why is
one particular cireuit better than some other par

Fig, 1.

ticular circuit 1" Well, practically any eircuit
you might care to draw—within reason—would
work : that ia to say you eould, under suitable
eonditions, get asignals with it. But would it
work eofficiently ¥ To be more exact, would it
work efficiently on the particular wavelength you
moat wish to receive, or for that particular purposns

o

Fig. 2.

you most desire. Moat le, when installing
receiving goar, have some definite object in mind—
perhaps it is the reception of very weak or distant
signals—pomsibly they wish mostly to receive tha
famed Dutch concerts. Different circuita give
different results for different purposes—looking
at the problem from the officiency point of view.
Not everyone can afford to employ multi-stage
amplifiers to get the desired results. For these
people then, I have roughly classified a set of circuits,
m;a.l' Il'ﬂ-hlﬂﬂ. where such valuea are likely to be
ul.

*A Paper read before the King's College Wireless
Society

Considering, firatly, the case of the raw amateur.
He wants signals, is not too partioular that thers
should be no interfersnce hetwesn the wvarous
aimultansous signals he ahould get, and wanta them
a3 quickly and as easily and cheaply as he can get
them. e erecta an aerial. Before carrying on
I should like to emphasize two points. Firstly,
when he erects that mserial, let it be the best he can
arect, keeping within the limita laid down by the
P.M.G. 1a-|:4:|n|:1|:i.lj'+ Iet him buy the most seositive
headgear he can obtain. With a good aerial
and & good pair of telephones signala are o cortaint v,
With s small serial] or indifferent telephonos signals
are miuch loss certain unless superssnsitive circuits
are emploved, By taking these points seriously
to heart the mw amateur will save himself o great
deal of disappointment. The simplest circuit 1
can give ia ehown in Fig. 1.

It suffers from many disadvantages, but is s
good ecircuit with which to start off. Most p-eaple-

s il e
7 3 G AN
..1.
_ N
—I_ 'T'-.________'
Fig. 3

quickly transform it to the circuit given in Fig. 2
These two circuita have very similar characteriaties,
Circuit Fig. 2 gives less interference, or jambing,
then does the circuit Fig. 1. Both are very suitable
for all wavelengths above about 300 or 400 metres,
and the efficiency on the longer waves is greater
than on the shorter ones. Neither circuit, however,
i8 capable of tuning to a longer wave than about

_..|I||..... e

Fig, 4.

T metres, and the afﬁtl.anqr at this wave is very
low. Circuit Fig. 2 will give good results on short
waves. Amsuming an rerial of dimensiona the
maximum the P.M.G. allows, the efficiency curves
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of these two circuits are somewhat of ths shape
shown in Fig. 3.

The auto transformer curve corresponding, of
course, to the circuit of Fig. 1, and the coupled

W

i-L =
l‘IrJ IJ.II-I [ ]

L= -

=
e =] b
a8 =
3g |

R

Fig. 5.

to that of Fig. 2. Points to notice in employing
AOY crj'!tal receiver circuit are these, The crystal
detoctor is & voltage operated device; hence all
capacitiea should be kept as low as possible. In
bringing up a wavelength always add inductance
in proference to adding capacity. Always add the
inductance in such a way that the erystal receives:
the P.I). across the whole of it. In ecireult Fig. |
londing coils inserted in the aerial laad lower the
efficiency. Neither of these circuita will reapon:l
to continuous waves, and usyally it ia not worth
while adapting them for C.W., but if anyone has »
emall buzzer, & rotary commutator, or other
interrupting device capableol making and breaking
a circuit at an audible frequency (GO0 to 1,000 per

Fig. B,

socond is eonvenient) he may try inserting it in
parios with his telephones in such & way as Lo inter-
rupt the telephope circuit ; but let him be careful
to sereen it and silence it—talephones, and, in
fact, the whole circuit is extremely senaitive to
stray magnetio fields; also much noise would
cartainly drown out any but a very strong signal.
The piece of apparatus used for thia purpose is
termed & ' tikker."

Bo much for the " raw amateur.” We will now
conaider the reception of spark signals with the
valve.

The simpleat form of circuit to use is given in
Fig. 4. Again, this may be easily transformed into
cirouit Fig. 5. Precisely the same romarks as
were passed about the circuits of Figs. 1 and 2
apply to 4 and 5, and neither 4 nor § is suitabls for
the reception of woak signals. This is duo to the

iar shape of the characteristic curve for &
valve, at the point marked P in Fig. 6. erystal

W
) =
= L&
T
-
|
Fig. 7.

and valve characteristioa are shown superimposed

D is a damped wave varying grid potential about
the t P. It will be seen that the average value
of the anocde circait current is the same as if there
wWera no uignn.l varying the grd tential, At
the same time, nh:arl?vmgg the rﬁut-l.lp:hmﬂmutm
in the same manner, the average value of the current
passing is considerably higher than the current
passing when no ugnl.l is presont. Hence, it is
obvious that circuits 4 and 5 are unsuitable for
the reception of weak signals.

However, & very efficient cireuit for general pur-
pores in damped wave reception can be made by
combining crystal and valve as in Fig. 7. Here it
will be seen that the valve will amplify the incoming
signals, the grid being adjusted to such a potential
as to cause variation by the signal about the point
F. l'lg #. The anode current will now oscillate
circuit 5.4, and the crystal will rectify the amplified

. ‘Thia method of reception ia extremely
afficient, but another circuit may be given which is
even more efficient.

Supposs we take a portion of the coil 8, and couple
it magnetically to the coil M, giving ua the cirouit
of Fig. 8.

Huﬂwu the energy flowing in the anode circuit is
obtained from thoe H.T. battery H, and is reloased
by the varying potential of the grid, doe to incoming
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signals, ite amplitude being proportional to the
amplitude of such i potential. Coil R,
magnetically coupled to eoil M, handa to M wome of
the amplified signal exactly in phase with the signal,

Fig. 8.

Loosting up the grid potential, which, in turn, allows
a greater anode current to flow, Henee the valve
can be used most efficiently in & eircuit of this
deacription.

N
- - x
= = S
M =R "'
l *
Fig. 8.

By coupling the two coils M and R sufficiently
together, the anode circuit can be made to
-l:m: Ia.ta " that is, generate an cscillating current,

W a

|
d |
{

-Ai}

1|u}--

Fig. 10,

THE WIRELESS WORLD

the energy being supplied by the H.T. battery.
When oscillating, the cirouit is in & condition ta
recaive C.W. mignals by the * beat™ or “infar.
ference ' method.

Fig. 10 is the circuit which I consider, after
having tried nearly every known circuit having
any degree of m lrfmt-jr. to give tho best all-round
resalta. It readily oscillates on any wavelengih
betwean 400 and 20,000 metres, is simple to adjust
and to keep in n.djuatmmﬂ. Tt is equally pood for
dl‘l::.;ﬂi or undamped woaves, and really ita only
disadvantage lies in the fact that it will not readily

!

e

= £ -
1 i
W | |

. ..‘.....||]

%

rectily on short waves—waves shorter than 600
metres. Uking one * French ™ wvalve and the
cireuit, with the maximum P.M.G. serial in a good
position, I have logged three different Amencen
Atationa,

For the man who wanta loud—really loud--
signala, the following is recommended. Fimstly,
get that last circmit I described working nicsly.
Then, in place of the telaphones, fit the primary of
AN mt-ar'.'a.l?n, low freq transformer, aod
complate wirin as maumﬁq This sttach-
ment is termed a ' note mngmﬁur," B8 It increasss
tho amplitade of the note-frequency wibrations
Several of these may be attached in series, & to
spoak, sach with the primary of its intervalve trans
former in the anode circuit of the previous walve,
Howaver, note magnifiers miffer from s disad vantage,
They amplify the loud signals and othor sounds
in much greater proportion than they do the weak

W

Fig. 1L

Anp—

Lt

Fg. 12.
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signals. Hence, something different in required
P e L P TR, esbering) Gt Xades

we 188 [ uancy) Ormmars
when we wuh to work ovar thhnﬁwranga of wave-

i'mqnmtrmdunnarum :ﬁu
oxcept where the complication of int-uﬂ:ha.nguhlu

most successful. I umpln}r tvpe E.B.4 valvea
Valuos are as follows :—C, 1 microfarads,

anods resistance = Bﬁ,ﬂm::hmnu, ﬂ me (-(HHM micro-
farads (praf variable) and B Emm 25—45 volta.
Pmnh;: nots this cireunit are: the resistance
ahould be physically small, to have as little capacity
to earth and to other instrumenta aa pumbhmehn
same remarks apply to C,. C, is only necessary
for short wave work. This circuit is particularly
suitable for telephony reception as it ia quite easy

to get just off thnmud.ll.tmu int. .lt-l.l.l."liun
circuit, and aa such is suita for the attachment
'ﬂfnﬂt-ﬂmﬂfﬂ.lﬂarl- With too tight a coupling
it readily * howls,"” which is not conducive to the

b | T:i Tc:j [ mi )
l,...,:xgﬂ_l " ‘ng%" e
i T
gk

Fig. 13.

long life of the wvalves, and gives very serious
Annoyance to your wireless neighbours.

My last circuit (Fig 13) is & development of Fig.
12, and I have found by experience that it givea
somewhat better reaulta. A critical adjustment can
ha obtained when the circuit just does not oacillate,
but the arrival of a C.W. signal starta it offl. On
the other hand a signal will not start it oecillat-
inglm]uut-hum,g;n.lluvqryltmngi Uging this
last circuit in comjunction mth & thres-valve
note magnifier and a loud one, the
Dutch concerts are audible twenty distant.
Using the two valves onl thmamnnarhumniﬂﬂ}f
audible, there being no rtion provided the set
is kept just off the osecillation point.

I consider that magnetically cou circuita in
general are not suitable for recaption on
account of the distortion they uce when
oacillating, or nearly so, and lack of definition of the
oscillation point.

In conclusion I wish to tender my thanks to Mr.
Mills, of Haati Grammar School, for his kind
co-operation in investigations of the two last-
named circuits.

The Rating of Accumulators for Filament Heating.

SERS8 of the necessary 8.volt acoumulators
I I for heating the filament of their thermionic

valvea are sometimea puzzled by the dia.
crepancy in the rating of well known sizes of cells
sold by different dealers.

Befora the advent of the thermionic walve,
extensive use was made of portable accumulators
for the coill ignition system on motor cycles. The
intermittent discharge through a trembler contact
gave an apparent duration of double the hours at
which the scoumiulator could maintain a certain
ciarrent.

Thia led to the ignition mting of portable cells
which W entirely useleas and misleading when

ﬂnn.mr_lan.np; their use for wireleas work whers th®
discharge is continuous and for long periods.

To describe cella for wireleas users as being of &
stated ' ampere '’ size iz very misleading, to put
it mildly.

The " ampers hour™ is the only mting that should
be used, and purchasers of accumulators should
satisfy themselves on this point before purchasing.

To ascertain the exact capacity of & battery
the discharge smperes should be maintained for
10 hours at a constant rate,

A battery stated to be 100 ampere hours should
be capable of discharging at 10 amps. for 10 hours.

H. Lestie Dixon, M.LLE.E.
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Awnnvar RKeporT OF THE COMMITTEE
For tae Year Erxpixg Ocroper, 1821.

HE Committee have pleasure in recording

agm.r of continued prosperity and progress

which has kept pace with the incressed
netivities of wireless telegraphista throughout
the country.

The second Annual Conference was held ot the
Royal Society of Arta on March 1at, 1921, under the
Presidency of Dr. J. Erskine Murray, mosat of the
A3 Bocietiea then affiliated being represented.
It was resolved to apply to the Postmaster-Genaral
for permission for the Marconi Company to tranamit
a regular weekly programme including calibration
waves, speoch and music—a service which they

wera ready and willing to provide—and the negotia-
tiona have been diligently pursued duri tha last
nina rmonths, but at the cfuua of the period to which

this Report refers no definite result haas been
achieved.

Delegates and members of the London Society
to the number of 40 afterwards dined her at
Homano's Restaurant, and it is intended to establish
the cuatom as an Annual Dinner on the occasion
of the Conference and Presidential Address in
faturse.

Fifty Provincial and SBuburban Wireless Socicties
have now been affiliated,

The following Papers have been read during
the year under review :—

November 18th, 1920. * Wireleas Telegraphic
Printing on the Creed Automatic System.” By
Mr. A. A, Camphell Bwinton, F.R.5.

December 10th, 1920. " A Four - Electrode
Thermionic Detactor for Damped or Undam
Electric O=scillations of High or Low Frequency."
By FProfessor J. A, Flaming, F.R.8.

December 2lat, 1920. * Wireleas Valve Circuits
ns applied to the Measurement of Physical Quanti-
ties," By Professor Whiddington.

January 27th, 1921. " The Wireleas Stations
of British Commeroial Airwaye.”" By Lisut.
anean Sinclair.

March lst, 1921. " The Greatest Problem in
RHadio." By Dr. J. Erskine Murray.

April 5th, 1921. * Bome Acoustical Effects in
Wiralesa,” By Dr. J. Robinson.

May 2Znd, 1921. * Experimental Wirelesa Tele-
phony.” By Mr. Philip Coursey, B.Sc.

June lat, 1821. " A Universal Amplifier, suitable
for all Wavelengths.” By Mr. A. A. Campbell

Bwinton, F.R.B.
June 27th, 1821. “The Design of High
Contributed

Frequency Resistance Amplifiers.”

by Liout. Edes, R.E., and read by Mr. Philip
Coursey, who subsequently gave a demonstration
of the Pieze-Electric Propertiea of Rochelle Salt
Crystala,

Reptember 30th, 1921, Discussion on * Bome
methods of Recording Wireleas Signals. Opened by
Mr., Philip Coursey, B.Se.

October 26th, 1021, * Belectivity in Wireleas
Transmission.” By Mr. Maurice Child.

All thess Papers, with reporte of the discussions
arising from them, have a in the Official
Organ of the Society, The I»‘Fq.rdt-ﬂ World, and have
been reprinted ssparately to form Volumes of our
Proceedings. Our thanks are due to the Editor
and Publisher for the excellent manner in which
thia work ia earried out, and also for considerable
clerical assistance given to our Hon. Secretary.

Moat of the above meetings wers held in the
Lecture Hall of the Royal Society of Arta to whom
our thanks are dus. Arrangements have now been
made for the regular meetings to ba held in the
Lecture Hall of the Institution of Eleetrieal
Engincers on the last Wednesday of each month.

A postal ballot of the members was taken to
determine the most convenient hour, with the resulr
that § o'clock was adopted by a majority of 25
{123 for & p.m., and 98 for 8 p.m.). Light refresh.
ments are served ot 530 p.m. prior to the
mentings.

Two wvisits were arranged thia year. The ex-.

rimental station of the Radio-Communications,
Ad., st Blough, was visited on June 27th, and
the Wireless Station of the Croydon Aerodrome,
on November 5th by the kind permission of the
Controller of Civil Aviation at the Air Ministry.

An illuminated Address was presented to Mr.
A. A. Campbell S8winton, F.R.8., our first Preaident,
on the occasion of his resignation, and the Rules
wers altered a0 as to constitute him s Life Member
of the Committes.

A mesting of memhbers who tranamit in London
and district was called in July under the Chairman-
ahip of Mr. Hope-Jones, to consider means for the
amelioration of interferenoe on 1,(MM) moetre wnve-
langth and their decision to limit transmission
to 15 minutes at a time was confirmed and has since
proved to be beneficial.

Major Basil Binyon, O.B.E. B.A.,, AMLEE,,
has been elected s Vice-President.

At the beginning of the period coversd by this
Report, the membarship of the Boeiety was 316,
and is now 368,

Annuvar RerorT oF THE Hon, TREAsURER
For e Yraiar Expixa Ocroser, 1821.

I am glad to report again that the Society's
financial position shows steady improvement.

The Income has increased by roughly 45 per cent.,
whereas the eoxpenditure is only about 34 per
vent, in excess of the provious year.

It will be noticed that the heaviest item in
exponditure is for printing the Proceedings, and

in thia connection it is desirabla that it should
be clearly understood that the figures include for
printing, blocks, and dJaI ., upéumll envelopes,
and postage, ete., as well aa for duplicating an
noticea in the same enclosure. Y £
The expenditure for ordinary postage is also a
Berious, E:::I- unavoidable itemn, and shows the
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extensive correspondence conducted between the
Exzecptive and the membera of this and afilinted
e iatian,

I desire to thank the Hon. Auditor, Mr. John

Oekleshaw, F-.C-.A,. for the help given in preparing
the Cash Statement, and for suditing the sccounts,
(Bigned) L. F. FooamrTy,

CASH STATEMENT rorn Year Exvpiveg OcropEr lst, 1921

D,
To Balance at October 1st, 1820 .. E118 17 ©
w Bubecriptiona 425 18 9
£544 15 0 |

December, 1921. Hon. Treasurar.
Or.
By Reprinta of Proceed-
ings, FPostage and
Notices of Meeti £138 13 O
» FPrinting Membership
Li.'u-t-Eund. Book of
Rules ‘e e 36 13 O
w FPrinting and Stationory 31 6 4
o Hire of Locture Hall. . 49 2 7
Apsistanco .. e 82 0 &
«» Ront, Storage of Fumi-
ture and removal of
BAMID i o 13 4 0
» Sundry Expenses,
! Cheque Book, ete. . . 15 10
£331 15 2
Balance in Bank 212 10 1
Petty Cash in Hand 1 6
£544 15 9

S

Transmission of Calibration Waves and Telephony for Amateurs.

T the Annual Conference of Wircless Socioties

convened by the Wireloss Society of London,

on Wadneaday, January 25th, it waos an-
nounced that the Postmaster-Cenoral had authorised
the tranemission of Calibration waves and Telephony
for Amateurs for hali an hour each week. The
concession is the outcome of long continued negotia-
tions on the of the Wireless SBociety of London,
culminating in the Petition which was prescented to
the Postmastar-General on December 28th laat, the
toxt of which appeared on pages 865 and 666 of

the January 21st, 1822, isssue of The Wireless
World,

At the request of the Wirelesa SBociety of London,
the Marconi Company undertook to transmit theas
pignals from Chelmeford. The following is the
programme of thoe transmissions which will be made
under the direction of ths Marconi Seientific
lostrument Company, Lid., every T avening
at 7 p.m., commensing on Tuesday, February 14th.
The call sign 2MT will be used.

TYFPE OF WAVELENGTH APPROX.
TIME G.M.T. MESSAGE TRANSMISSION IN METRES FOWER
| 1800 to 1905 ©Qde 2MT ZMT 2MT - =
! {repeated).
| Here Marconi Seientific
| rmignals (repeated). C.W. 1,000 1 kW
Wavelength 1,000 Telography i
metres,
Aesrial amperes . . ... -
Serics of V'a Long Dash
2ZMT 2MT 2IMT.
1910 to 1915 Measago as above C.W. 1,000 t kW
[With fresh data re Aerial Telegraphy
ReTi )
1920 to 1925 Messnge as above cw. | Lo § lew
(With fresh data re Asrial Telegraphy
ampeses)
lﬂ'ﬂit«u uhﬂl:lt 18565 I Hero tha Marconi Scien- T N .
T3 minutes Sciual trmms- tifio Instrument Com.
mission of mimic, ste. [ :
sxdnotes | between | B Station at Telephony 700 $ kW
:luhf:umﬁ:‘“ | ﬁfmfﬂﬂi.
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Wireless Club Reports

NOTE.— Under thiz heading the Editor will be pleased to

Fmpubfmu!mmupnﬂinj!hmﬂmaj Wireless

Clubs and Societies. Such reports lhau.l-d be submitted withowt eovering letter in the eract form in which they

are [0 appear and 08 CONoIsE s
The Editor will be pln
read before Socletles.

The Leeds and District Amateur Wireless
Soclety.*

Hon, BSecretary, Mr. D. E. Pettigrew, 37,
Mexborough Avenue, Chapeltown Road, Leeds.

A General Meeting was held on January 27th
at the Leeds University. At B.0 p.m. the President
{ Professor R. “"hidd;ng't.un, M.A., D.8c.), called
upon Mr. G. P. Kendall, B.8c. (Vice-President), to
taks the chair. The President then delivered a
Premidential addreas upon * The Application of
Wireleas Circuita to Minute Physical Messurementa,™
The address was devoted to a description and
demonstration of the prnciplee underlying the
ultra-micrometer, an instrument which the lecturer
had invented and been working with for some time
paat. Ho stated that the enginesr using & micro-
meter gauge did well if he (the engineor) sucevedoed
in measuring with accurscy to a tem thousandih
part of an inch, but by applying the ultra-micro-
meter it is ible to measure to leas than a
thousand millionth of an inch with extraordinary
sase and accuracy.  As yet the apparatua had only
been ueed in the laboratory, but is capable of wider
application, and in its present form it has been
succerafully to record extremely minute
varations of temperaturs and presaure. At the
conclusion of the address the Chairman opened the
discussion, during which some intereating points were
raised. At the close of the discussion a hearty
vole of thanks was asccorded to the President.
The meeting then broke up to inspect the apparatus
on View, Amon tha exhibita being the R.A.F.
7-valve amplifier used in conjunction with a novel
derign of frame serial. Lo king telephones,
a threa-valve L. F. magnifier, and a neat arcumulator
H.T. battery were also on view. Towards 9.30
the meeting tenm'nnt.u-.i. and doubtlesa some of
those during the evening went
atraight home * to try it."” Attendoanes only fair,
this being undﬂuhtn-dl}r duo to sdverss weathor
conditions.

On Saturday, Janusry 2Bth, some members of
the Society paid an informal visit to the first annual
exhibition of the Bradford Wircleas Bociety, held
at the Technical College, Bradford, A wvery
enjovable time was spent examining the numerous
exhibite which included practically evervihing
froom contact studs to seven-valve amplifiers,
model liners, guna, and C.W, transamitiers, Musie
and songs from 2QK wers received at the exhibition
and provided guite & variety tum. The visitors
from Leeds came away v enthusiaatic from the
Exhibition, and warP well rewarded for their
travelling in Cup.Tia * ials.*"

Particulars of the nu:lat may be had from
the Hon. E-Eﬂmtu.rg Meatings h-! monthly ; annual
subacription, 58. The Hon. Sacretary would like
to know what has hap to the 400 odd men who
trained for the Merchant Service during 1917/1B
at Leads,

, the Kditor reserving the right to edil and curtail the reporis if necessary.
to :unlld.lr for pulﬂluﬂnn papers of unusual or special interest
An Asterlak denotes affillation with the Wireless Society of London.

Bradford Wireless Soclety.*
Hon. Becretary, Mr. J. Baver, 85, Emrn Lane,
Bradford.
The Bociety has now held its first Exhibition,
and the work of the organisers has been well

rﬂq;nd-
the courtesy of tha Technical
nulhunt.lau we were granted the use of the Gcrllep

Hall. were o at T

on Jn.n.u 7th, by the Lord Mayor of B nrl:l
(Mr. T ..ri;rt Iu.rp number of people being
hrment.

The exhibita were many and various, the prim'gnl
trade axhibitora being Measrs. Burmham & Co.,
The Mullard Valve Co., Ltd., and the British
Wireless Supply Co. All arm to be complimented
upon the excollonce of their productions.

Demonstrations wers given st intervals, signals
being heard all over the hall by means of & ** loud-
speaker,”

On Saturday, January 28th, the Exhibition waa
open fram 2 pom. to 10 p.m.

By the courteayv of General Ferrid, of the FEiffel
Tower Radio BStation, special programmes of
telephony were sent on both days. It is believed
that we are the firat Society out of London to be
accorded this privilege, and needless to say it was
much appreciated,

From 3 p.m. to 4 p.m. on Saturday, Mr. Hartley
Bolton, the Yorkshire tenor, sang selections of
songs over the wimlm telephone from our Becretary's
house at

"At 7 p.m. we were privil to hear Professor
W, Howe, of the National Phymcal Lahora-
tory, "wa hia lecture on ** Electromagnetic Waves
a.m; their Usa in Wireleas Talegraphy,” which all

Thatt_wry much Eju}rud.. he

ommittee wish to their appreciation
of the hearty manner in wm' h all concerned co-
operated with them to make the Exhibition =
success, and it 18 their menu.ud t that
Professor Richardron, the Principal of the i;:mhﬂil:‘!l
"nllege, was prevented by illness from being present.

Manchester Wireless Soclety.®

A lecture on ** The Electric Are,” was given on
Jonuary 12th, bofore the Boeiety, by Mr. J. C. A,
RHed (Viee-I'resident). The lecturer wvery ably
explained the theory of the are, and by means of
dingrams llustrated the wvarious types o use
to-day, and aleo those which were used extenavely
during the war. The practical gide of the subject
wis minutely deseribed, being bassd on the ssarch-
lighta used in coast defence stations. In connee-
fion with the latter, two typesa of mirrors woem
dealt with, the one giving a beam of
light and the other a fan-sha bearn. The
control of thess machines, by d and auto.
matically, also gave the lecturer plenty of interest.
ing notes to work from.

Mr. Beid alao touched upon the arc from a wireless
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point of view, but time did not allow him to enlarge
upon this theory. In the discussion which followed
tha lecture, many in quﬁuu: wWare
answered by Mr. Reid. In conclumon, Mr. Evans
posod & hearty vote of thanks to the lecturer,
ing smpporfed by Mr. Manaflold, the membera
ding with generous applause.
whist drive and dance waa held on January
21st, at the Albion Hotel, Ficeadilly, and a sperial
foature of the dance programme was the reception
of waltz music by wircless telephone, from o local
member's atation. The result was so soccessful
ns to ensure the company dancing the full extent
of the hall, and & repetition had to be asked for.
During the interval for refreshments, gramophone
selections were received to the satisfaction and
pleasurs of all present.

Mr. Y. W. P. Evanas, 7, Clitheroe Road, Longeight,
Mancheater.

The North London Wireless Assoclation.®

Hon. Sec , Mr. J. W. 8. Prior, ¢/o 8 in-
tendent, Peabody Buildings, Essex Road, H’i

The Amssociation's At Annual General Meoting
waa hald at the Northerm Polyvtechnie Institute,
on Monday, January 24th, 1922,

The Report covered the first thirteen months'
activities of this Association, which was formed in
November, 1820, with & memberahip of nine. Dur-
ing the i0d of the Ite 2] papera were read
hlsnm t-hﬁmtiniiun, t-wn%d days were held, and
a vikt paid to the Museum Telephone Exchange.
A library has been formed, and a Technical Com-
mittes orgunised for the purpose of helping members
in the construction of their own sets, ete, The
membership has increassd to a total of §2. The
balance shest showed o total of £36 10a. 7d. re-
caived, agrinst which is an expenditore of £2810s.94d.,
Ieaving & balance of £7 1ba. 10d. to be carried
forward to the coming year. Both the balance
shest and report were duly read before the meeting
and unanimously adopted. Officers and Com-
mittes for the coming year wore then ballotted for
and elected aa follows ;—

Presidens, Dr. F, C. Knight; Vice-Presidents,
Major Basil Binyon, B.A., 0.B.E., Mr. R. 8. Clay,
B.A., D.Be.; Chairman, Mr. G. F. Auckland,
M.ILR.E.; Vice-Chairman, Mr, H. Norman Wilson ;
Commitiee, Mossra. A. de Villiers, V. J. Hinkley,
A. Q. Hill, J. Nicol, B.A.,, B.Se, G. D. Meyer,
W. Power; Hon. Treasurer, Mr. F. B. Angel:
Hom. Secretary, Mr. J. W. 8, Prior.

Following which three new members were duly
mlocted. At the conclusion of this business Mr
Walter J. Jonghin was called on to read his paper on
" Buggestiona for Experiment.” ‘Thia papor waa
moat interesting, and gave several ideas for future
oxperiment by the membera, A discussion followed
in which Messrs. Gartland, Angel, Baville, Mnyer,
Hobinson and Hinkley took part. At the conclu-
sion of Mr. Jonghin'e reply a ll:an.u.rt vote of thanks
wasd accorded him. This conclu 8 Very wue-
cesrful meeting.

Woolwich Radlo Soclety.*

Hon. Becrotary, Mr. H. J. Bouth, 42, Greenvale
Road, Eltham, 5.F.D.

The Annual CGeneral Meeting of the above
Society was held st Woolwich Polytechnic, on
Friday, January 2Tth, 1922, at B p.m. Mr, W. L.

MePherson, B.Bo., Vice-President, was in the
chair, and ocalled for the Secretary's report for
1821. This was read by tha Assistant Secretary,
Mr. A. C. Beeson (in ths abasnce, through illness,
of the Becretary), and approved. The financial
staternent for 1921 waa next submitted by the
Hon. Treasurer, Mr. (3. Dowlay, and approved. A
balance left over from 1021 of £1 18s. 3d. being
considerad satisfactory.

Mr. MocFPherson thon read his paper on the *° Aima
and Objecta of the WBulwiur Radio Society,"
beginning with the formation of the Soniety in
181D, largely owing to the energy and enthusiaam
of Mr. W. T. Jamea. Ha aketo ita wth up
to the present time. He dwelt opon objecta
of the Society, which were threefold, viz., mmtni:b.lilh
and maintain an efficient wireless receiving atation ;
to advise and help the more advanced experimenter
by means of lectures, demonstrations, papers,
and literature bearing on wirelesa telegraphy ;
and, most important, to encourage, instruct and
initiats the beginner into the fascinating mysteriea
of wireless telegraphy. To further these objecta
he proposed the ereation of one new office and three
aub-committons :—

(1) A Chairman of the Society was badly
needed—one who, beslde presiding st the monthly
mestings should direct the energies of all the
membera into the most profitable channels.

{(2) An Apparatus Bub-Committeo, whosa
duty it ahould be to look alter the apparatus
possessed by the Bociety, and who should be
empowarsd to buy and make such apparatus us
the Bociety conmidersd desirable.

{3) An Advisory Bub-Committes, who should
look after the interests of the beginner, and
initinte and instruct such as to the best way to
begin the study and practice of W.T.

(4) A Librarian who should gather, acquire,
and lend out such wirelesa books and papers as
could be got. :
The Chairman then called on the existing officors

to resign, and called for freah nominations.
The following were duly elected for 1022 . —

Presideni, . Cousina, CM.G.,, R.E.; Fice-
Presidenta: A. E. Hogg, Esq.,, M.A, F.CB, A,
Vinycomb, Eaq., D.Se., Capt. C. T. Hughes,
W. McPherson, «+ B.Se., W. T, James, Eagq.
Chairman, W. L. McPherson, Eag., B.Sc. (pro
tem); Hon. Secrctary, Mr. H. J. South ; Assistant
Hon. Secretary, Mr. A. C. Beeson ; Hon. Treasurer,
Mr. C. Dowling ; @eneral Commitice, Mean 4. James
Frazer, Wron, Be and . | Fretiig
Sub-Commiltee, Mezfa. Mtherﬂ}fmﬂﬂdﬂﬂ
and Morley ;  Adwvisory  Sub-Commitiee, Mesars.
Beeson, Houghton and South ; Libraran, Mr. R.
A. Palmer,

At tho closs of the mosting Mr. A. C. Beeson
ﬁmpmd 6 hoarty vote of thanks to the Chairman,

r. Mclherson, for his wise counsels, which was
carried unanimously,

The Wireless Soclety of Highgate,*
Hon, Secretary, Mr. D. H. Eade, ** Gatra," 13a,

Badgemers Avenue, East Finchley, N.2,

This Boeiety is now growing very satiafactorily,

" and & moat interesting series of lecturea have besn

given in the past fow weeks, as follows :—
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3th Decembar, Mr. W. H. Sawville. Lecture
and demonstration on the manufacture of basket,
alub and hone b inductances.

January 6 Mr. L. Grinstead. The second
of his series of lectures on the thermionic walve,
the subject being ** Transmission.”

January 13th. Mr. H. Andrewes. Demonstra-
tion of & thres-valve recaiver of his own construction,
with several novel features,

January 20th. Mr. F. L. Hogg. The calculation
of inductance and capacity.

On January 27th the first formal General Meeting
of the ﬂqwit:.tjr was held, and the following officers
wore  elac — Chairman, Mr. H. Andrewes;
Viea-Chairman, Mr. L. Grinatead ; Hon. Secretary,
Mr. ID. H. Esdo; Hom. Trauuurer.‘i‘h’LR
Rowlands ; Hon. lerﬂnm, Mr. 8. B. P. Barnen ;
Member of Committes, Mr. R, E. Clay ; the officers
of the Society being er-oficic mombers of the
Committee.

Mr. P. L. Coursey, tho Preaident of the Boeciety,
oeeupied the chair at this mesting, and gave his
Preaidentiol Address, in which he doealt with first
the proveedings at the recont Conference of Affiliated
Wireless Bocinties, and, secondly, with the various
linea of research open to amateur wireless workers.
A Committos of four was appointed at this mesting
tn deal with the erection of the Society’s serial and
the installation of the Sociely’a receiving ret.

On Tuesday, January 3lat, & very succeasfuol
public lecture and demonstration were given by
Mr. Philip B. Coursey, B.Sc., F.Inst. 1., A M.LLE.E,,
at the HPghgma Literary ﬂmd F.-m-ntrﬂﬂ Inniltulmn.
the chair being oceupied by the Mayor of Homaey.
Botween 150 and 200 persons were present, and they
received with much enthusiasm the interesting
fnrte demonstrated to them by the lecturer. Mr.
Coursey explained very aimply the principles under.
lying the production of high-frequency oscillationa
and thoir converasion into electrioc wavea, illustrating
his remarks with the well-known mechanical analogy
of the coupled pendulums and with many intereating
lantern slides. He touched on the great strides
mude in thia branch of science during recent vears,
aecelerated no doubt by the eventa of the late
war, and inted out the enormous revolution
which had taken in the methods of trans-
mission and reception of wireless signala due to the
inventiom of the thermionic wvolve. Mention was
made of the Emg:ﬂm boing made in wireleas com-
munication by many European countries and
America, and sovornl excellent photographs of
high power stations were thrown on to the scroen.
The aserial was then connected to & deomonstration
wt bronght by Mr. Coumey, and wers picked up from
various stations and made clearly audible through-
out the hall by means of & loud-apeaker. At &
pre-arrangod time, music and speech woro received
from Mr. MeMichasl and Mr. Barnham, who
kindly transmitted to Mr. Coursey for the purposs,
and these wers bheard distinctly and with little
distortion. At the conclusion of the lacture a
heoarty vote of thanks was accorded to Mr, Coursey,
and to the Mayor of Hornsey for his kindness in
talang the chair,

The mostings of the Society are now being held
each Friday evening at 8 p.m., at tha Highgate

THE WIRELESS WORLD

Literary and Scientific Institution, 11, South
Grove, Highgate, N., and it is hoped wvery shortly
that an arrangement will be come to whereby
thia will be the regular meeting-place of the Sociaty.

The Hon. Becrotary will be pleased to receive
any applicationa for membership or to Answer any
guestions regarding the Society.

The West London Wireless and Experimental
Assoclation.®

On Decernbar 8th Mr. C. W, Hirst continued his
slementary lectures for the benefit of the Junior
Section, and Mr. W. T. Fair {(Librarian), detailed
the new library achemes which he had drawn uap,
and also read the proposed rules which were agraed
to by the momberm presant. At the mesting held
on Dercmber 15th, notices from the Wirrless Society
of London weore read, and Mr. C. W, Hirst was
appointed as soecond delegate to attend their
meetings on behalf of the Association, thar
with the Vies-President (Mr. F. E. Brudt). It was
decided to adjourn the meetings of the Azsoriation
until after the Christmaa holidavs. At the meeting
held on January 12th Mr. F. E. S8tudt gave a very
interesting demonstration and lecture on the
Townshend Wavemeter, ita Construction and
Varous Applications. Questions were invited, and
repliea wers ably demonstrated, much to the
satirfaction of the querista,

The Association had & very t and interest-
ing evening at their rooms in the Central School,
Belmont Hoad, Chiswick, on Thursday, the 1%h
inat,, when a very fine demonstration in wireless
telephony was mven by Lient. H. 8. Walker,
AM.LE.E, and Mr. J. A. Partridge, of the Wireleas
Equipment Co., Merton.

Membhbers and their friends gathered to the
number of fifty-four, and both the lecturer and
the oftivers of the Association were more thao
pleased with such a fine attendance. The demon-
stration started at 7.45 p.ni, whon the President
{Mr. Geo. Oxford) opened the meeting by intro-
ducing Lieut. Whalker and his assistants to those
preaent : also ho hod much plensare in welcomuing
tho Prasident (Mr. A, R. Pike) and other officers mand
members of the Hounslow and District Wireless
Bociety, who had so kindly come along to make the
gathering o Aucoess,

Mr. Pike replied on behalf of the Hounslow
Bociety, and snid it gave him great pleasure to
attend such A fine meeting, and he sincerely hoped
that it would not be the last time the members of
theas twno nﬁ-ighh-nurl:,r wiralesa societies would
meet together in their endeavours to fathom the
dapt.ha of thia rticular branch of srience. Mr.
Jd. F. Brues, of ﬂ;ﬂurd Park, also five juniors from
thie apcience class of the Gﬂntnﬂ Srhool, wers
welcomed by the officers and Committes. Lieut.
Walker r'h.an ﬂ{iﬁmﬂd the apparatus laid ont on
three large tab apparatusn which ia specially
designed for the use of the amateur. The piece of
apparatus which was fully explained nnd
deseribed, ond illustrated with disgrams on the
hlﬂ.r'kima.r& was his Tuned Anode Beceiver. The
next pisce of apparatun dealt with was his throo-
valve H.F. amplifier, and also hizs ooe-valve
amplifier and his Ravia Telephone Transmitter.
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Lieut. Walker had arranged for his transmitting
station at Brentford to transmit at B.30 p.m. musie
to the meeting. “ Hullo! Hullo!! Hullo!!!
Brentford calling," waa heard. Then music fol-
lowed, to the amazement of some of those present,
who for the firat time had heard the human voioce
transmitted by wirelean. The musio lasted about
fiftcen minutee, and waa then terminated by the
rendering of the National Anthem. The lecturer
then demonstrated the transmission of telephony
from another room, and this was heard in the rame
way. Various circvita wers explained by diagrams
and questions weare then mnt-udph The ]:g;t.urar wWas
at onco bombarded with various technical g ics
and he very fully replied.

Mr. Hommee H. Cotton, Hon. Scoretary, tun
took the opportunity of thanking all guntlemsn
present for their attendance and sappart, which was
most gratifying to both the officers of the Arsoria-
tion and morn so to Lioout. Walker. 0.30 brought
the demonstration to a close, and the romainimg
half-hour was spent by those present critically
examining all the apparatus on view,

The Hon. Secratary will be pleased to hear (rom
any gentlemen desirous of joining the Association
il they will communicate with him at hin address,
18, Bushey Road, Harlington, Middlesex.

Sheffield and District Wireless Soclety.*

Hon. Becretary, Mr. L. H. Crowther, AM.LE.E.,
158, Meadow Head, Norton Woodseata, Sheftield.

On the fth December the Bociety held their
socond Annual Bocial gathering in  Atkinson's
Caf*. A reception waa held by the President
(Mr. E. H. Crapper). A pleasant and enjovable
evening was spent in a whist drive of twelve tables,
followed hy a number of excellent songs by mem-
bors and ]E'mnrla, after which n presentation of a
Single Valve Receiving 8ot was made to Mr, H. E.
Yerbury, tho past Fresident.

Mr. Crnpper, in making the presentation, hoped
that both Mr. and Mra. Yerbury would find pleasure
in the experimental work which the set would
ailord.

Mr. Yerbury, in replying, said any little assistance
he had boen able to give had aforded ﬂ_uluu
and profit to himself, Muoch of his Pﬂ":“
wireless had boen acquired by nt-l;an:lmg tha
Bociety's lectures, and he would prize the oppor-
tunity of being able to put tn a practical use the
present. they had made to him.

The interesting and very enjoyable social waa
concluded with a dance to wireless music, arranged
b;rllm H. Lloyd and J. G. Jackson.

On the 10th Docembor Mr. J. Patrick gave a

E: on * Automatic Telephony,” illustrated by
tern slides showing the essentinl pisces of
anpparatus required in & Small Exchange. A lengthy

discusrion followed, which showed that a deep
interest is taken in tha propossd introeduction of an
Automatic Exchange at Sheflield. :

Leicestershire Radlo Soclety.*

Tha Annual Goneral Meeting of the S8ociety was
held on January 16th at Headqguarters, the ‘raughnn
Collegn, the President (Mr. C. J. Atkinson) in the
chair. The minutes of the last mecting were read

REPORTS,

and confirmed. Last year's officara having retired,
the result of t-hubniln'bwalmul,thumwnfﬂmu
being : President, Mr. C. J. Atkinson (re-slected)
Fice-FPresident, Mr. H. Dysart (re-alected); 'om.
midlee, Hmﬂl L. Pratt fru—ulﬂutﬂdj, R. Crawley
re-clected) and W. Morton. The Secretary (Mr.
+ Pallet) and Treasarer (Mr. P. Holyland) handed
i.l.'l their resignations. Mr. J. Budkin was slectad
Treasurer and Mr. R. Crawley, SBecretary pro fem,

The late Treasurer than gave his report for last
i:ll‘. which showed the Bociety to be in & much
tter position than the year before. A hearty
vote of thanks was accorded for the work he had
done for the Bociety.

The late Secretary then gave his report, stating
that the membsarship had considerably increasad,
now numbenng 42. The chief items of the year
wera the Exhibition, held on April 2nd, and tha
Sncial and Danes, held Oectober 135th, both of
which financially showed gratiflying resulta.

Tha President nddressed a letter to all membara,
hoping that the lectures for the new year would
prove helpful to all and that all meetings, both
general and informal, would be well attended, as
some usaful work was hoped to be done.

Members are reminded that subscriptions are
now due. All interestad in the Society should write
to Mr. J. H. Crawley, Hon. Secretary, pro fem.,
209, Mers Road, Leicester.

North Middlesex Wireless Club.*

Hon. Secretary, Mr. E. M. SBavages, " Nithadale,™
Eversley Park Road, Winchmore Hill, N.21.

The Bird meeting was held at Bhaltesbuary Hall
on the 2Zith January., The chair was taken by
Mr. A. J. Dixon, and alter the Secretary had read
the minuftea hea reported on the Conference of the
Affiliatad Wireleas Sncieties which had taken
that afternoon. He then callod on Mr. W. A,
Baville to give a talk on " The Construction of
High-frequency Amplifiers."

Mr. Baville gaid that the nsa of high-frequency
amplifiera waa not sufficiently appreciated by most
amateurs, and for telephony in rticular the
'rEll-l.'rJlﬂ were excellent, the freedom from distortion

E & noted featurs. He drew a typical circuit
on the hlackboard, and showed how to wire up the
ronnectiona on a panel, which he round for
inepection. He alao described tha making of the
transformers in detail. Mr. Wordham described an
alternative method of construction, which had the
maerit of cheapness, enabling several to be made up
and com iva testa made, Other members
contributaed to the discussion and a lot of useful
information waa gleaned.

The Club proposes to hold ita Annual Social
Evening on the 32nd February. It will be remem-
bered that the last one was & great succeds, and
mambers are ssked to make s note of the date.
The Annual General Meeting will ba hold on
March 22nd.

Wirelesa and Experimental Assoclation.*

Hon. Secretary, Mr. George Sutton, AM.LEE.,
18, Melford Road, B.E.22,
The members of the Wirsless and F:]:nqmmf-ll
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Amsociation, on January 18th, at the Contral Hall,
Peckham, listensd to a well-prepared lecture hy
& member Mr. W. 0. Noakes)] on * Electriral
Measuring Instruments.”  There was not an
instrument used in messurement that was leit
out of his list, and he had much of intersst to tell
ua of most of them.

. Willeaden Wireless Society.*

The Willeaden Wireleas Bociety met at its head.
}u.u.rtn.-n on Tueeday, 17th January, when Mr. W.
F. Corsham (our Chairman) reported upon the
Tranaatlantic Teste. He har been awarded Third
Prize in the Competition, and we at Willeaden are
““umﬂtie very proud of the fact that to ua haa
honour of heing the only Middlesex

Club to have a prizewinner in our ranks. We send
our hearty congratulations to all other surcesaful
titorn. [t 18 with great that we
heard various details sent to Mr. Corsham by the
other successful amateurs, and note that our man
probably used the lowest number of amplification
stagea in the tests. Our Chairman sta that the
jsouming in London during the tests was terrible,
and he has great sympathy for the other competitors.
One night be received an apparently endless Trans-
mission from a telephone station on the test wave,
and what with the wee's, spark and amatoeur
jsmming, some very weird if not very pleasing
noisca were heard at most hours of the test, and
in some eares even with a feirly readable signal
rrception would be impossible. A neighbouring pen
of young cockerels for ever dispelled the illusion
that * the cockerel’s shrill clarion heralds the
approach of dawn.” It was ono continuous dawn
tn those cockerels ! The wsual London eat serenade

also Look place Uarly about 1 am. to 3 a.m.
aach mo We aend apecial gresting to the
Wireless Fxperimental Association, with whom we

ahare the ndon  honours, and Mr. Godley's
remarks on Wembhley (about four milea distant
from Willeaden), make the Londoner’s virtory even
swoeter,

Meszrn. Blunden and Arnoll were our lecturers,
and both gentlemen were in & very witty mood.
They soon proved that they had a very sure know-
ledge of their subjects, and a intererting
meeting was the result. Mr. Blunden lectured on
* Lathe Working," and Mr. Amoll on * ¥Yoltmeters
and Ammeters.” Towsrds the closs of the meeting
Mr. Wyatt {our pet figure man) rose **To eay a
few words,” at 8.55 p.m. Mr. Wyatt was still
raying " his few words "' at 10.35, and, incidentally,
looking for & new blackboard! Our Chairman
diplomatically cloasd the meeting.

The Corinlum Wireless Soclety.*

The first j'enr'u work has been quite aatirfactory.
All being noviees, except one or two, we have
naturally had to begin at the beginning, ‘and o the
lectures have dealt with such subjecta as Capacity,
Indoctance, Wavelength, and the Action of the
Valve. Mnruu buzzer practice has been fairly well
attanded, but will have to be a still more prominent
feature in the near future. The meetings are
monthly (uwrually the second Tueaday), and whila
our present membership is only twelve, it is rare
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for & member to miss an attendance. There is a
real spirit of keenness, which augurs well for the
futare,

The election of officers for 1922 took place at
the Jan meating, with the result that the
Prmdanw{‘lr T. Frazer, M.A., F.C.8.) waa ro-
alectad, llmt-huHm.Hﬂ:rutujrlndthlﬁﬂhIh]g
threa l.:ldit.i:mnl membears of Committes—Mossrs.
Daffon, Miles and Stradling. The Hon. Sacretary,
who will be glad to hear of any new members, is
the Rav. B. R. Keir Moilliet, The Old Viewrage,
Cirencaster.

Burton-on-Trent Wireless Club.*

Hon. Becretary, Mr. A, J. Belby, 88, Edward
Btrest, Burton-on-Trent.

A mesting of the Club was held on Frdawy,
Janunry 13th, with Mr. A, Chapman in the char.
The Secretary (Mr. A. J. Selby) had received =
letter from the Wireless Bociety of London with
reapect o the petition to the Postmaaster-General,
signoed by over 863 provincial wireless societies,
represanting owver 3,300 amateur wireless tele-
graphists in Great Britain. In an informal discussion
reference woa made to the amount of wireless
talephony and music which is being tranamitted by
AMALBUTA 8VAFY BVening.

Mr. C. E. Randall gave an addreas on *° Science
and Human Progress.” An entertaining discussion
followed, and the rustomary vote of thanks ter.
minated the proceedings.

The Wandsworth Wireless Socliety.®

The above Society is still in existence and
rogresaing in the right direction. The past year
ﬂ been sucressful ?n all respecta, and thia wvear
givea promise of boing another suceeasful one.

On January Tth the firet mesting of thia year,
we had a rocial evening, comprising a general
conversazione and concert. The concort waa ably
arranged by our Treasnrer (Mr. J. Tumer), who
through i was unavoidably absont. Thes
evening—an all-too-short one—proved a great
success, and was much apprecisted by the visitors,
soveral of whom belonged to neighlbouring sociotios.

On January 2th we had the pleasure of a lecturs
by Mr. W. J. Fry on " Short Wave Tranamission
and Reception,” the former showing how one can
keop within the 10-watt limit and have efficiency
nlso. Mr. Fry also exhibited a very noat short
wave tuner, the conetruction of which waa explaned
in detail.

We have promise of many interesting and
demonstrations by mmharl and friends of the

Hociety. Our membership ia now 60, and new
members will be welcome any Fri evening at
7.30 p.m. at the Technical Institute, Wandsworth,

Hi Straat-. H.W.18.
on. Becretary, Mr. F. V. Copperwheat, D, Bird
hurat. Road, 8,W.18. ’

Liverpool Wireleass Assoclation.
Hon. SRecretary, Mr. James K. Wilkis, Junr.,
“ Avendale,” Knowsley Road, Cresrington Park,

Livarpool.
The Liverpool Wireless Association held a meeting
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at the Royal Inatitution, Colguit Btreet, on Wed.-
nesday. the 25th January. It was decided to hold
the open night on February the 8th, instead of
the Bth, as previously announced, as on this date

several ial tranamissions by telephony for the
bhenefit of those who attend the meeting had been
anmouneed. The Hon. Secretary (Mr. James K.

Wilkie) announced that he had received & lettor
irom Mr, W. R. Burne, winner of the recent Teats,
announcing that he was prepared to give a short
lecturs to the Society. This offer was received with
loud & 1186,

The mittoe authorised Mr. Hyde to take
ateps to get all the Society’s apparatus into worki
rm:E.r “the purchase ufynpr parts. (Mr. H].rdanj.?;
the engineer and technical adviser of the Society).

Mr. J. Coulton was elected Assistant Hon,
Hecretary.

due and payahle on January lst of each year.
There are a considerable number of last vear's
subscriptions unpaid. At a Committee meeting,
hald on January 25th, 1922, it was rerolved that
all membors whose arrears and current subserip:
tions are not paid by the last day of February in
any yoar shall be deemed to have resigned from
the Club, and shall be struck off the rolls.

Election of Members.—It was also resolved that
Rule 3 shall be extended by s byelaw to the effect
that all names of proposed members shall be placed
before the Committee and posted upon the Club
notice board, together with the names of proposer
and seconder, for fourteen dayve. Any objections
to be made in writing to the Secretary before the
cxpiration of this period. Should no ohjections be
rinised, election will take place at the first following
formal meeting,. New members first subsceriptions

Ipswvich and District Wireless Society’'s Demonstration,

Derby Wireless Club,

Meotings will be held at ** The Court,”™ Alvaston,
overy Thursday evening at 7.30 p.m.
February 17th—Mr. E. V. R. Martin,

Valve Circuits.”
February 23rd—Informal Meeting.
March 2nd—Mr. E. F. Clarkes,
Currents.”
March 8th—Informal Meeting.
March 16th—Mr. C. L. Drury, * SBoldered Joints,™
March 23rd—Informal Mesting.
March 30th—Informal Meeting.
April G6th-—Mr. J. E. Allen, ** Ignition.™
April 13th—Informal Meeting.
April 20th—Mr. F. V. R. Martin, * S8hort Waves,™
April 27th—Informal Meeting.

Will members willing to give papers ploass
advise the Committee * Any dates given above
for Informal Mestings may be chosen.

In common with other Wireless Clubs, the sum
of £1 la. has boon voted from the Club funds to the
fund for the Hague Concerts.

Importiant—Subscriptions, —All subscriptions are

“ Hingle

* Alternating

wre dus and payable on election.

Libwary.—This requires modernising, Good text-
books are costly, but with a little assistance from
membors & really good library, helpful to all
members, can be formed. We have a keen Librarian,
but to make the utmost use of him we must have
the books. Severnl books and donations of Ss
and 10s. have already been promised. The Com-
mittes will be very pleassd to receive donations, in
cash or kind, for the Library.

Hon, Secretary, “The Limes,"™
Dierby.

Ipswich and District Wireless Soclety.

Hon. Becretary, F. T. G, Townsend, 46, Grove
Lane, Ipswich.

At a Committes meeting of the above, held on
January Oth, it was resolved to Mr. Lewis's
offer of an excellently appointed furnishod room
at 53, Foonereau Road, for meoting pu
every Monday evening from 7 to 10 pom. '] El‘lh'
are excellont prospecta of the Club possessing the
finest nerial in the town, BYE excepted.

Chellaston,
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On Tuesday, January 17th, a sucressful lectare,
entitled * The Romanco of Wireless," was given by
Mr. Stanley Lewis, st the Waterside Works. The
lecturer demonstrated with numerous experiments,
including the use of a l4-inch apark coil (with
230-volt maing on the primary !}, The lectnrer also
traced tho history of our favourite science by means
of lantern alides, and a most enjoyahle evening was
epent. In the accompanving photograph Colonel
lonidea and Mr, Lewis are shown on the left and
right respectively of the stage.

A Johnsen and Hahhek loud speaker is shown at
front of stage, behind the Brown loud spealer.

The Club demonstrated with a thres.valve
amplifier, kindly loaned by Messra. F. (0. Read &
Co., a Marconi 551} amplifier and the home.made
sot belonging to the Treasurer (Mr. Keehle), In
epite  of local disturbances, loud signala wera
recoived froom POE, OUL ete., at the close of tha
meeting.

Wireless and Scientifle
Soclety.

At an informal meeting, held on January 24th
at Hraintree, it was decided to form a Wireloas
Hociety for North Essex, Mr. Adshead, B.A., was
electerd President. Temporary arrangements wore
made with a view to holding & further meeting
later, when all the amateurs in the district had
been rommunicatesd with.

The birth of the Society was happily marked by
the gift of a tuner and a gsingle valve receiver hy
Mr. Castagnoli, and also by an offer made hy Mr.
Surman to charge all the Club's own hatteries free.
The' Boriety, therefors, commencea hife with prac-
tically & romplete EliI'IEJ.B valve rersiver.

The tempnrary headquarters are 15, Rayne
Road, BPraintree, Fssex. Will those intereated
please communicate with the Secretary, care of
the above address,

The MNorth Essex

Lincoln and District Wireless and Scientific
Soclety.

On Decomber l4th a public demonstration and
lecturs was arranged by the Sosiety in the Municipal
Technical School, The idea was to arouse the
interest of loenl seientific men, and in this respect
the meeting was an entire surcess, being attended
by well over 200 people.

The lecturer was Captain W, I, H. Tingey, and
the Society could not have made a bettor choice,
for from start to finieh Captain Tingey held his
audience enthralled. He outlined the development
of wireless knowledge from the earliest time, and
cxplained the methods for the propagation and
reception of asther waves. Hig lecture was illus-
trated by experiments.

The practical reception of telegraphy and tele.
phunﬁ' was sccomplished by meana of a Tingey
* Three-valve Het,” nmplified by a caplured
German four-valve note magnifier, and mads
audible to the whole assembly by n Brown loud
speaker. There was no doubt about the loud
speaker ; it shrieked out the C.W. signals. A
CQ) message was read and written on the black-
board for the benefit of the audience. But the
crowning interest of the evening was the reception
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of telophony ; Mr. Burbury transmitted, and the
reproduction was splendid.

Later in the evening the Dutch Conecert was
picked up, and conld be heard very distinetly by
all, though the interference set up I.w a harmonie
of Loafield and & spark station spoiled the effect.

The vote of thanks proposed to Captain Tingey
was carried with enthusinsm.

In the near future an exhibition of inrtruments
made or by memhers i8 to be held.
Demonstrations of the use of thess will be made
hy the owners and all people known to he interested
in thn district will be invited. By thin means it
is hoped to still further swell the membership,
whirh at present is 33.

Some few wireless amateurs in the district do
not yet helong to the Society, but now that various
inatruments, auch as four-valve note magnifer,
loud speaker, wavemeter, ete., have bean purchnsed
and can bhe borrowed by members, it is hoped to
rope these in.

Croydon Wireless and Physical Soclety.

At a meeting of tho Crovdon Wireless and
Phy«ieal Society, held at the Central Polytechnic
Croydon, on February 4th, 1922, Mr. A. H. Howe,
of the Marconi Ouram Valve [:.'n-, Ltd., gave a mnst
intereating locture on ** The Construction of Ther-
mionic Valvea” The Lecture was illustrated by
rome very excellent lantern slides, ting the
construction of all types of valves frumell:::f Finallest
receiving valve used by amateurs to the largest
trangmitting wvalve used on transatlantic work.
The lecturer alao brought specimen valves of all
typea, alao the component parts ueed in the con-
atruction, all of which proved of very great interest
to the members present.  The lecture was followed
by & very keen di SHION.,

Tha Chairman announced that a wvisit to the
Croydon Aerodrome W [T Station had been
to take place on Saturday, March 4th, 1022, details
of which would be announced later. Members
wishing to attend must notify the Secretary as soon
aa possible. The Meeting then terminated with a
very hearty vote of thanks to Mr. Howe.

The Secretary, Mr. B. Clapp, Meadmoor, Brighton
Road, Purley, will be pleased to réccive applications
for membarship.

Middlesbrough Wireless Soclety.

The Middlesbro Wireleas Society would be
oxtremely obliged if you would kindly insert &
small notice to the effect that all wireleas operators
in port at Middleshrough will be very welcome at
any of the Bocioty's meetings, which are held every
Tuesday evening at 7.30, at the Societyv’'sn mect-
ing room in DBorough Road East, Middlesbrough.

Tha Bociety is now progressing very well, and
though it doea not posseas any complate Apparatus,
some very fine apparatus haved already been
demonstrated by some of the members at the
meoatings. At these demonstrations connection was
made to a temporary serial which is slung over a
neighbouring high reof. It is hoped to supersede
this asrial at an early date, and materials have
already bsen requisitioned for the purpose.
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Experimental Stations.
DIRECTORY OF CALL SIGNS. |
particulars regarding the [ollowing stations which have appeared in The Wireleas World for

The
August 20th, 1921, and subsequent issues, should now be deleted :—
AKX, 2ZAB, 2AL, 2AM, 2ZAZ, 2FB, 2ZFR, 2FU, 2HR, 2IL, 2IN, 2JX, 2JZ
2KF, 2KG, 2KM, 2KN, 2KO, Z2ZKR, 2KV, KW, 2KY, 2LA, 2LB, ILF,
2LP, 2LY, 2MB, 2MD, 2ZMF, 2MI, ZMZ, 2ZNA, ZNM, ZNO, 20A, 201, 20N
The following additions or eorrectionsa should be inserted :—
Power | Wave- Hours |
Call in | lengtha of Bystem. | Name and Address.
Letters. | Watta, in Metrea, Working. {
. I |
2 AB - 200 20002200 Spark, O.W. and Capt. H. de A. Donisthorpe, London.
T00 Telephony.
1, (vh
2 AL —_ 150 2000-2200 C.W. and Tele- W. Halstead, Briar Royd, Briar
1.000 phony. Lane, Thormnton-le. Fylde.
2AZ — 1,00 1 501 804 Spark, C.W, and W. Le Queux.
DO00—2 104 Telephony.
2 BM — - 2000-2200 C.W, and Tele- J. H. A, Whitehouse, 25, Ennerdale
ﬂ;mn}r. Road, New Brghton, Cheshire.
2CH 10 1, (k0 Wedneaday and | C.W. and Tele- Science Society, The School, Oundle,
Sunday, phony. Northanta.
170:0-2100
2FB — . 1000—2 104) Telﬁ.pkhﬂnf. W, lTeon, Watford.
2FR Artificial 180 Various, Spar . 8. Ruodeforth, 54, Worthing Street,
marial Hull.
only. ‘ |
2 FU 10 180 20302230 Spark C.W. and | BE. T. Manley, Jar., 27, Home Park
1,000 ‘Felephony. | Rosd, Wimbledon Park, 8.W.19,
2 HE — —_ —_ —_ A. A. Campbell SBwinton, Chester
S unre, ‘t‘F
2 HR 10 180 170001900 C.W. and Tele.-  F. 0. Read & Co., Ltd., 13-14, Gt.
hony. i Queen Strest, Kingaway, W.C.2.
2 1L 10 1,000 - THTI!‘P".IEI:I._F’ = H. K. Goodall, Fernlea, Winchestar
Road, Bassett, Southampton.
2IN 10 180 2000 2200 C.W. Bpark and J. E. Fish, " Thomleigh," Thornton-
1,000 Talephony i Ie-Fylde, nr. Blackpool.
2JX 10 1,00} 1 800=210:0 CW. and Tele- | L. Vizard, 12, Seymour Gardens,
Weekdays, phony. | Ilford.
1100-1200 ;
i Bundays,
2 JE 1 1L 2030-2230 C.W. and Tele- ' R. I, Bpence, Craighead House,
phony. Huntly, Aberdeenshire,
2 KF I v 1,000 21 00=23010 C.W. and Tele- ' J. Partridge, Park Road, Merton,
. 1600 1800 phony:. 8.W.19.
(Bunday ).
2KG 10 §.11] Various Bpark, CW. and A. E. Hay, " Glendals,”" Abernant,
1,00y Tealaphony, Aberdare,
| T.T., and Are.
ZKM Artificial’ 1 By Various, Bpark s C. Btainton, 44, Kimberley Street,
| merial ' Hull.
ooonly, |
2ZKN jArtificial — CW. and Tele- | A. B, Day, Finchley.
| merinl | ' phony.
| only. I | :
2KO 0 180 20002200 CW. and Tele. C. 5. Baynton, 48, Russell Road,
i 10040 Weekdays, | phony. Moseley, Birmingham.
! 11001 3iW)
| | Hundavs. |
Z2KQ | I — 1B3IN-1915 —_ Wolverhampton (cominunirations to
21002200 i Taylor, Relief Motor Co., Ltd.,

| Cleweland Street, Wolverhampton )
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2 KR 10 180 1800-1830 C.W. and Tele- | E. Edmonds, 2, Yew Tree HRoad,
1,000 2030-2100 phony. Edgbaston, Birmingham.
i 22002300
2EU | 10 | 180 15302030 Spark, Tele- | A. J. Selby, 88, Edward Street,
| | LD phm; C.W. | Burton-on-Trent.
: |
2 KV - | 1,000 | 20002200 C.W. and Tele. | W. J. Crampton, Weybridge.
hun |
2 KW — 150, 180 1030-2130 C.w. n.m:l Tele- | W. R, Burne, Springfield, Thorcld
| 1,0 . Grove, Bale, Cheshire,
2KY 10 150 20002200 IL"E-" and Tele. | L. Pollard, 208, Cunlifis FHoad,
| Ilm i E].ﬂl'."
2LA — 180 19002000 C.Fs". and Tele- | H. F. 11.1'-L'|1-£'«3'T 121, Virtoria RHoad,
LO0D | 21000-2200 hony.
Z2LB — | 180 180020} C.W, and Tele. | H. F. andlay, B, Elan'hmmTiem
| 1,000 2100-2200 hony. | Leeda.
2LF — | _— 2100-230:0 Spark and C.'W. | P. Harris, Chilveaster Lodge, Calne,
Wiltsa,
2LP | 10 | 180 Thursdays and C.W.and 'A. W. Knight, 268, Stanbury Road.
! | 1,000 Saturdnys, Telephony. i 8.E.
- 15001600 |
I | 2000-2100
i | Other daye,
| 20002100
. 2200~ 2300 '
2LY 10 1,000 12301330 Telephony - | H. H. Thompson, 50, Redlands Foed.
_ 2230-2330 Road, Penarth, Glam.
2MB 10 180 1930-2130 C.W. and Tele- | E. H. Jeynes, 67, 5t. Paul's Road.
' 1000 phony. . Gloucester,
2MD 10 180 20002200 Spark, C.W. and C. Chipperfield, Victoria Road, Oul-
. 1,000 Wedneaday Telephony. ton Broad, Loweataft.
5 : | snd Saturday.
2 MF — | 1,000 Various, CW. and Tele- | Marconi Scientific Instrument Co.
| phony. Ltd., Z21/25, Bt. Anne's Court,
. | Dean Btrest, W.L.
2MI | 10 | 180 1030-1230 Spark, C.W. and | L. MeMichael, S8tag Works, Kilbum,
1,000 Telephony., N.W.
2MZ - e 2130-2230 -—- ' J. Mayall, " Burfield,” St Paals
! | Except Monday, Road, Gloucester.
| : Tuesday and
i Thursday.
2NA | 10 ‘ 1000 | 1500-2000 C.W. and Tele- H. Frost, Longwood, Barr Common,
I - 2100-2400 phony. Walsall.
2NI ' 10 | 180 | — Artificial Acrial R. H. Lyne. Dartford and District
1000 | Wireless Society.
2MNI | O = - = — Hither Green.
2NM | — 180 2100-2300 C.W. and Tele. | G. Marcuse, Little Coombe, Coombe
I L LD0O hony. Dingle, near Bristol.
ZNO | 1D 200 | 18002000 ' CW.,Tonic Train | H. R. Adams, Crearent Cabinet
| 1,000 Monday and | and Telephony. Works, Walsall.
| | I Friday. l
INQ | — — - | e Morton, Kingston.
20F | 10 180 20002200 | Spark, C.W. and H. C. Trent, Secondary Schodl,
| 1,000 | | Telephony. - Lowestoft.
20M = — 1,000 - C.W. and Tele- H. & Walker, Park Lodge, Brent:
| | | | phony. ford, Middlesex.
20N | 1 180 18002 1) Spark, C.W. and Major H. C. Parker, 58, Stern Hall
i LMy  Monday-Saturday Telephony. Stroet, Walthamstow, E.17.
I 11001 200
' | 1800-2100 ,
[ Sunday, |
2 0Y 10 | 180 Friday to C.W. and Tele- Capt. E.J. Hobbs, 4th Tank Batin.
1,0k Monday phony. ‘archam,
20002300
| Other days | ;
! 15001 T i |
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2 PI 10 | 180 1900-2100 | 8 C.W. and Loughborougs Collegs; Leicester-
| 1,000 } Telephony. shire,
ZzPJ An above, but portable set for 10 m iles radius. I
2 PR (1] 1,00 1730-1030 ; CW. and Tele- ' A. E. Whitehead, * Holli i
! E!mn}r. King's Ride, Camberley, Burroy.
2Ps ' 10 180 18302130 | CW. and Tele- J. H. Gill, 18, Fourth Awvenue,
! | phony. | Bherwood Rise, Nottingham.
2 PU 10 | 180 Weakdays, ' Bpark, C.W,, and , C. R, W. Chapman, " Nirvana," 44,
1,000 | 2100-2200 . Telephony. Chaplin Road, Wembiey.
Saturday and
Sunday,
1600-1700
2 QH 10 180 1830-1830 | C.W.,, T.T. and A& A. Hewins, 42, 8t. Augustine Avenue,
1000 Z130-2230 - Telephony. Grimshy.
201 ' -— — — — Balham,
Z0K | 10 | 1R} | 2000-2200 C.W. and Tale- J. Bever, 85, Emm Lane, Bradford.
S hony. :
2 QL —_— a0 Various, i CL'EL and Tele. R. J. Hibberd, Grayswood School,
T | phony. *  Haslemers, Surray.
20N 10 180 Weakdays, ! Bpark, C.W. and | A. Hobday, Flint House, Northdown
1.000 1830-2030 Telephony. Road, Margate.
2130-2230
i t Sundawys,
| 1OO0—1 Ly i
1930-2030 | '
200 _ _— —_— — Burnham & Co., Exporimental
i | I Station, Wembley.
208 10 180 20002200 | Spark, C.W. and | 8. Ward, “ Ravenswood,” 330, Brix-
1, (W0 [ Telephony ton Road, 5.W.0.
2 QU — . | - | 2 Blackheath.
20V | 10 — | Ewvenings and Telaphony - | Altrincham Wireless S8ociety, Breezo
100 | i all Saturday Creat, Plane Trea Road, Hale,
| i and Sunday. i Cheshire,
20Y ] — Below | — -- ! London, N.W.6.
150
2 RH 10 160 | 10302030 Spark -+ H. A, Pound, 101, High Stresf,
| 21302230 Broadstain,
2 5F —_— 1500 ' — CW., T.T. and . C. Midworth, d4c, Vicarage Mansions,
1000 Telephony. ¢ Weat Green, N.15.
28H — - — C.W.. T.T. and . F. L. Hogg, 37, Bishops Road, N.u.
i . Telephony. I
28K | — = - - K. GE.: Styles, 52, Jerningham R ond.
H.E.14.
2 8L = - s —_— . A. G, Btyles, ** Kitscot,” Maidstone,
i | Keant.
Correspondence

To the Editor of Tine WireLess WonrLp,

Drawr Sir,--With referonce to Mr. Godloy's
remarks in this woeok's issue of The Wircless World,
in regard to the choice by British amateurs of the
wavelength of 1,000 metres in preference to that
of 180 metres for tranamission, as the possessor of
a trangmitting licence I should like to point out
that in the first place most British amateurs
tranamit on telephony inatead of the more obsoleta
spark method uwsed the majority of American
amateurs, and transmitting spark on 180 metres,
uwsing an input of 1 kW. is an entirely different
mattor to getting a 10 watt valve transmitter to
oscillate and work efficiently on that wavelength.
Secondly, as regards the reception of these short
wavelengtha, it is extremely difficult to design &
H.F. amplifier that will work efficiently on this

730

wave, Our American friends tell ua that they can
do it, snd no doubt they can receive short wave
apark and C.W., but as all their receivers depend
upon regeneration for their great amplification it is
quite a different story when it comea to the recep
tion of tolephony. 1 also notice in the American
radio magazines that most of the telephony trana.
mission is reported as being done on a wavelength
of about 30{ metres.

In conclusion, I should like to point out in
defence of the British amateur, that whoreas in
Amorica for an amateur to have a telephony
transmitter ap to be the exception rather
than the rule, in England practically every possossor
of a tranamitting licence uses telephony.

M. C. Errison,

RSITY OF MICHIGAN
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To the Ed.tor of Tne Winerrss WorLn.

Sm,—Numerous experiments with serials,
“freak " and otherwise, have been carried out
on the other side of the Atlantic, but so far as I
know, very little has boen done by British amateuars
in this direct:on.

I have exporimented ouite n lot in this way
mysalf and have had some very interesting resualts,
My Intent effort consists of using the usual water-

pipe earth with a geas-pipe " waerial ' and with

these connections, using the usual reactance cireuit
and two-step 1.F., amplifiers, T ean copy TDO,
ouL, POZ. LY, LGM EES WII WSO and WOK,
condiatently. Static is greatly reduced, bot sgnal
strength is conatant and does not appear to mfler
a decrease, this in comparison with signals on
55" mingle wire, 32" high. On the latter acrial
atatic is very bad most times and fading ia notice.
able occarionally. Series tuning condenser is
necesaary with gaa-pipe “ serial,” otherwise set
womn't n.m:lllnta and induction from electric mains
and car 1= heard,

l'urunnnlh. ]' prefer long wave working, on A pas-
pipe * aerial,” in rontrast to usual * din "' obtained
on ordinary antenna. It 13 also interesting to note
that the human body is capable not only of passing
gignals, when interposs] between and in connection
with aerial lead to receiver, but of sctually acting
B3 an aerial |

I would like to sse, through vour columne, any
observations other amateur: would care to make.

C. G, Winniams.
Liverponl.

December 26eh, 102].
{NﬂTE Thiz resull should not always be expecied o
il mua._! depend upon _f-t::rly good insulation between the

pag pipe and waler pig.: syatemas, such a eondition
does not always exisl.—Ep.)

To the Editor of Tur Winerrss Wornp,

Bin,—Re u made by Mr. Bpence (2J2
Aherdumﬂu::qm“;uu: m!ua}rnl' Dmﬁﬂr 24th. b

I am afraid I am the innocent causs of my name
having wandersd among the solitudes of Aherdeen.
ghire. The circumstances are these :—

I have installed at this sddresa a three.valve
roeceiving sot. Early in November laast 1 wvigited
Wolverhampton and had the privilege-of inspecting
o friend’s line installation ﬂ'll!'l‘ﬂ ]fl'; call i 1.5 JHQ
When I left for home we arranged that he should
call mo at 3 p.m. on November Gth, working on
1,00 metres,

On renching home T discovered that my H.T.
battery (owing to damp in my wireless cabin) hod
deteriorated and thus prevented my getting his call.
Apparently he tried again later in the day on the
oflchance of my listening in.

I have since removed my set indoors, and it is
now working well. I shall be glad to receive calls
from Mr. Spence or anyone say from 7.30.% p-m.
on Thurrdays, calling me by name and giving
addresa of caller. 1 will send a posteard if they
reach me.

May I add that I heartily agree with Mr. Adams’
letter re transmission of nusic and speech by a
British high-power station.

J. Nokes,

Jonuary Und, 1922,

THE WIRELESS WORLD

To the Editor of THE WnRELESS WoORLD.

Bmr,—1 was interested to read the letter from
Mr. Pratt, in The Wireless World dated November
26th, stating that he had received the Dutch
Concert on & frame aerial. It would be interesting
to know if Mr. Pratt has an outdoor aeral with a
lnad-in that passea near his frame, and if this lead
waa earthed during his reception of the concert.

Personally, I can get Paris on a four-foot frame,
using a crystal detector without amplification, when
the outside aerial lead is left unearthed ; but when
it s parthed, signals become unreadable.

F. WiLEER.

Ta the Editer of Tne WmreLess Wortn.

Sm,— . . . . Il I might be permitted the space, ]
should like to say a few words in connection with
Mr. Brian H. Colguhoun’s article, published in your
imsue of September 17th, on the construction and
erection of masta. Mr. Colquhoun, no doubt, has a
groat deal more experience and knowledge of
wirelesa matters than I, but I hardly think he is
fair in his criticiam of the wooden mast. He states
at the end of his article that wooden masts st
be marde in sections not more than four to five feer,
and that the maximum height iz about 40 feet.
My mast at free end of serial {the home end iz
taken to & high chimney of the house) iz just
60 feet B inches in height, and i3 made up of three
pections.  Admittedly it ia heavier than & stesl
mast, but it has been made up of material which
I happened to have at hand. Top section 185 fi.
long, tapered from 1§ in. to 2 in. square. Second
pection 20 ft. 6 in. tapered 3 in. by 3 in. to 3 in. by
f in. Bottom section 18 {t. long, 6 in. by 4 in.
Overlap top section 3 ft. Bottom section 4 ft.
Staved at 45 ft. and 27 ft. with three single strand
12 8.W.G. galvanised wires, insulated top and
bottom. The bottom section is bolted against the
wall of an ocutbuilding. 1 had absolutely no trouble
in erecting the mast, and only required the assistance
of three friends for & few minutes to hold the top
atays during the last of the operation, this
WES prlnulpall dua to there being a fairly strong
wind at the trma. I am no doubt advantageously
gituated in having a wall against which to bolt
the bottom section, but 1 cannot agree with all
the disadvantages which Mr. Colguhoun lays at
the door of the wooden maest. Mine is in & most
E:I:N:mud position, and has stood some very heavy
g with no il effects,

. F. M. WynnNE.

November 1af, 1921,

To the Editer of TAr WirReLEss WoRrLD.
Sir,—Would it be ]]':; 1h|a for you to obtain from

* Experimenter,'’ gow,* an account of his
exporionces to be printed in The Wirclesa World,
and so be available for the vast opumbers of
enthusiasts who must surely have been keenly
interested in his results, givon in The Wireless World
recently.
F. Barxer.

® 2 Erperimenter,’”” Glosgow, @8 ineited fo supply

this tnformation.—ED.
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Questions and Answers

NOTE.—This section of the magazine is placed al the disposal of all readers who wish io receive advice and
information on matlers pertaining to both the technical and non-technical sides of wireless work, Readers
should comply with the following rulesa.—(1) Each question should be numbered and writien on a scparale
Mmmﬁ:nf&lpﬂpﬂﬂn@. {2) Queries should be clear and concise. {3) Before sending
in their questions readers are advised to search recent numbers to see whether the same queries not been
dealt with Lcfore. (4) The Editor cannot undertake to reply to querles by post. (5) Al queries musi
be accom panied by the full name and address of the sender, whmhufnrm_ftreﬂm,nmfﬂrpuﬂmﬂlm ﬂ*uem

will be answered under the initials and lown of the correspondent, or, if so desired, under a
(6) Readers deslrous of knowing the conditlons of service, etc.,
save time by writing direct to the various firms employing nparltn-rl

mazimum which will be accepled af o time,

W.M.C. (Preston) hos caleulated aplit pile
windings for a tuner 2000 to 20,000 metres, and
asks our opinion.

The circuit design is quite usaful, but there is
no necessity for & fixed condenser in series with
the secondary condenser. We should prefer a
magnetic reaction. The inductance valve may be
correct, but it 18 rather difficult to predict very
accurately the actual values of coils with spaced
windi surh as deseribed.

W.H.B. (Castleford) gives diagrams and des-
cription of a sel, and asks (1) How to calewlate
the total inductance of three sections u{ winding
in aeries.  (2) Minimum wavelength on Wares.
(3) Formula for calewlation of lattice wound coils,
(4) Whether 1o use separate helerodyne or reaction
Jor tele phony.

(1) This invaolves the mutual inductance between
the sections, Bee Nottage's handbook, pages 20-38
for & treatmeont of thia,

(2) Minimum wa h of saction eircuit will
ba about 100 ma., but you will not get signals
on this wavelength unless the windings of the
H.F. transformers are suitable for this wavelength,

{3) Method described in The Wircleas World, Oct.
1919, pp. 380.385.

(4) A reaction receiver is moat suitable for tele-

Dny.

Dj!. {Liverpool).—(1) The connections are
correct, except that the coupling coil should be
in seriea with the A.T.I., and not in parallel with
it na ahiown,

(2) The eirewit of Fig. 3, page 398, SBeptember
17th, should meet with your requirements.

"nom de plume.”
for wireless operators will

(7) Four questions is the

S5.RB.P.B. {Hlﬂliltl!] asks (1) For a_fwr werlve
sel, three receiving ;Earm heterodyming

f_fhﬂﬂ-mup!# be used for
lh:hahrmiyumib. (3) 'I-Fhlhurhuuﬂarﬂ

valves,

(1) Diagram given in Fig. 1.

(2) Yes, but EI: nunuid.urf.hla saving in is
mada if fine wire basket coils are used. ou will
notice a small coil in the sarth lead coupling into
the osecillator inductance.

(3) Usa an R wvalve,

W. H J. (Hull) aske rI’m- “a suitable H.F. and
rectifying valve di

e could assist you mm if you had given us
some more definite information as to your require-
mentae. The circuit of Fig. 4, page 556, November
26th mmsue, i one of many answering to your

tiom.

J.I-E (Birmingham) asks (1) What material is
wsed for spacing washers in a variaoble condenser,
(2) If he can wse No, 38 wire for a reaction coil,
(3) What No. 32 D.W.8. wire ia.

(1) Ebonite fibre, or other similar insulating
material,

(2) Yea, in most cases,

(3) Wire of No. 32 gauge, wound with a double
covering of silk.

G.W.B. (Dunstable) asks various with
regurd o the addition of a L.F. valve to the single
valve long-range set, described in detail in the lasi
volume,

We doubt whether this addition will enable you
to hear the Dutech Concerta at such s distance
without additional H.F. amplification. Howewver

=)
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translormer windings may be 1 and 3 oz, of No. 44
wire on & core (of iron wires) §' in diameter and 3"
long. Any hard valve may be used. Complets
connections of the set should be as in Fig. 3, page
555, November 26th issue,

5.L. (Burnley) asks for advice in the elimination
of interference from a small dynamo near his ael.

If you have acoeaa to the machine, you will very
likaly improve things by carefully cleaning the
ummu:mta.tur, beddi down t.hl;ls‘T bruuhmg and

justing their ition, if this is ible. Failing
:I‘::ll;m, Funuun mt.hpﬂmmnh pola of thaqli-;numn through
as la a condenser as you can obtain, say,
| mfd. Or try screening your receiving circuits in
iron boxes. If thesa attempts do not cure the
trouble, you will have to try one of the anti-noise
cirouita of the t you rofer to on pagoe 307,

H.E.M. (Bexley) sends a circudt diagram, and
aaks (1) Whelther 11 4o suitable for addiltion of another
vadve, (2) If so, for a suilable diagram.

It would cortainly be possible to add another
valve to the cireuit shown, but we do not recom-
mend it, as the circuit is not o good one for receiving,
aa it is not flexible and gives seriousa re-radiation
effects. We should recommend you to scrap it and
to adopt one of the more normal types of two-valva
cireuit, as often given in these columna.

T.B.H. (West Hartlepool) wishes to buidd a

aerial info a space 107 x 1147 =27 for use
with a three-valve sef. He asks (1) If this 18 possible,
(2) Number nl_f turny and spacing. (3) If multilayer.
(4) For particulars of the B.T.H. frame oerial.

(1) This can be done if desired, but you would
get better results with a larger frame.

{2) and (3) Wind as much No. 20, unspaced, aa
you can get on & single layer into the space available.
Provide another similar former; similarly wound, as
a reaction coil, and arrange for the coupling batween
these coilsa to be wvanablo, eg., by hinmng the
formors topether.

(4) The B.T.H. Company use two formers of
this type, hinged in this way; but the size is
somewhat larger, about 167 aguare,

W. (Leeds) sends a dugram of a circuil [one
velve and eriy o tnd awks (1) If correct. (2) If it
would give PCGG on a P.M.G. aerial. (3) If more
valves required for a circuil, (4) Nizes recormmended
SJor condensers,

(1) Cirenit incorrect. Anode closed cireuit, with
shunted crystal and talephones, should be inserted
betwean positive of I-]f’[‘},= battery and the plate of
the walve. 0-001 mid. condenser should he in
shunt across the H.T. battery, not in series with it aa
ahowm.

2) and (3) No;: you will require about throo
valves. Try the circuit of Fig. 3, page 398, Sep-
tembar 17th, and add another H.F. valve if neces-
SAry.

{i] A.T.C. about 0-002 mids.
condenser 0-0005 mfda.

S.H.F. (Bllston) asks for advice on an reonomical
method of charging a =miz-volli accumuleior from an
A7 supply.

If capital expense is immateriel, we should
recommend the installation of one of the R.T.H.
“Tangar " thermionic mectifiers, These A,
howevor, somewhat sxpensive. You ean obtain

Closed circuit

THE WIRELESS WORLD

regults, with & certain loss of efficiency, by means
of a rectifier of tha Nodon type, for which see an
article in the March 189th, 1921, isue.

M.L. (Highgate) asks varions guesiions ofswowut

Turner aperiodic amplifier, described on page 840,
of March mf‘hm

This smplifier functions aa describod, but =
somewhat critical in operation. I got nto &
senaitive state it is rather liable to give trouble
from igtenice of the mgnels. Tt gives high
magnification, but is not economical o H.T.
batteries. Common LT, battories may be ueed,
but separate H.T batteries are neccssary, We
have no information as to the peat values of
registunce for particular valves, Try the valuss
puggested and modifly, if necessary. The armange-
ment will work on all wavelengths, except poobakdy
those helow about GO metres,

““ GAMMA " (Huddersfield) Aos a three-valre
ari plifier, and gaks (1) If & t5 possrible Lo re
U for wee with a separale filamen! resisiance
ecach valee, (2) If so, how to do dl.

Electrically this is, of course, E&uihh: but we
are unable to say without detailed knowledge of
the set, which we do not possess, how mnuch
conatructional  difficulty  the joh  will give.
Beparate flament control intreduces extra com-
plications and poasibilities for development of
faulta. A simpla temporary way of doing this
for valvesa of the V type is hy means of two
platea of copper foil, insulated by mica, otro-
duced between one terminal of the valve and the
holder, wires to the rheoatat being soldored 1o
the plates.

F.H.R.L. (llkley) asks (1) In what number the
conglruciion of a simple wirelesy lelephone sl wos
described. [2) Whal resisiance lele phones are heéces-
sary for spark and also for lele phongy.,

(1) No detailed constructional article on thia
subject has appeared, but you will get much
practical help from 8 Wireless Society of London
paper on Telophony, published in the May 28th
18U,

{2) The best resistance for the telephones depends
on the typs of set, and not at all whether it is to
bo used for apark or telephony. See any taxt boole

“OLD SUBSCRIBER ' (Liverpool) asks
(1} For windings for a loose coupler for lele phony.
(2) For suggestiona for im nt of his sei.

(1) Wind primary full of No. 22 and secondary
full of Xo. 26. You will want about §-1b. of No. 22
anid rather leas of the No. 206,

(21 If your set receivea PCOG at such s distance
with one 8 of H.F. amplification, we sbhould be
inclined to leave well alone: but your sketch
shows two stages of H.F. in use. You might add
potentiometers to the grids, which should improve
results ; or yon could try grid condenser rectifi-
cation. in which case a potentiometer is unnecos-ury
for the rectifving vaive,

G.W.T. (Manchester) asks (1) For unndings for
lattice coids fo fune fo 4,000 and 25,000 elfres with o
00003 mifds. condenser, the winding former being
1 long by 17 'n diameter, with 15 pege af each side,
(2) Formula for the wavelength (1 inductance) of
such corde. [3) The weighl of wire (No, 2B) necessary,

{1} With such a small former you will require
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about 40 layers of wire for the 4,000 metres and
200 layers for the 25,000, if you use such a small
condenser.
{2) Bee curves given in The Wireless World for
{3) About 3 oz. for the amall coil and 1.lb, for

the big eoil.
C.C.G (Low is making an ' Amaleur
Mechanic ™ #el, and asks (1) How lo adapt

thia set for the reception of PCGG and CW. (2) If
i i# necessary fo wse an oulmide earfhing sunich.

{1) This was a good long wave crystal set with
a range to 7,000 ma., but is not of much wse for
the purposs you suggest. For C.W., you should
use & separate heterodyne with it, and for telephony
you can sither use & 2-stage note magnifier, or com-
pletely rearrunge the set for H.F. amplification with
reaction.

2) No.

A I). (Brussels) asks (1) Capacily of blocking
condenser for 4,000 ohm telephones. (2] If condenser
should be across loading coil and A.T.I. when wsed
in parallel for long waves. (3) If a fized condenser
may be wused in conjunclion with a variable fo increase
the wavelength, (4) If a loose coupled luner s as
pood as pancake coils for a erystal set,

(1) 0-0:005 to 0001 mida

{2) Yea, acroas both coila

{3) Yoa—connect them in parallel, and make
the fixed condenser of about the same capacity as
tha variabla. .

(4) Yea.

- H.D. (Hornsey) asks (1) For the capacity of o
condlenser. (2) If i 12 worth while to enamel hiz
aeriad wire. (3) If an R valve may be wsed insiead
of a V24 for the ** long wave sel.”

(1) Approx. 0-004 mfda.

(2) It will do no harm, but we doubt whether
vou will get any advantage to compensate for your
trouble and expense.

1) Yen.

AF. (Stepney) has a Marconi 3la receiver,
and arks (1) If o will give good resulls on a small
aeriel, (2} Mar. wavelengih with a small A.T.I.
(3) If it will receive lelephony.  (4) If we can supply
detaily ulf the receiper if reguired,

(1) Signals will not be very strong,

(2) Max. wavelength of secondary circuit is
2800 metrea. To tune aerial to this an A.T.L,
12 % 5", wound with No. 24 will be mquired.
Your A.T.I. will tune to about 2,(M{) metres.

{3) Yes, but not strongly.

(4) Yes, we can supply any information reduired
on this receiver.

H.R.T. (London) asks (1) Which is best at
1.000 metres, trangformer or resistance coupling.
(2) Beal values of resistance and condenser lo wae.
(3) Criticiem of a set submitted. (4) Why signals
are better with 110 ohm telephones and a 5/1 trans-
Sormer than with 2,000 ohim telephones

(1) Depends chiefly on skill of dﬂug:n. and cnn
struction. Under best conditions for sach thers
little to choose between them at thia wavalmgth.

{2) Beat remistance depends on t of valve,
and ity on the wavelength. Try about
50,0080 ohma, 0-0006 mfids., and & leak of 2 to &

megohma.

(3) O.K.
(4) The 2,000 ohm telaphones are probably of
poor constroction or defective in one or both

wmdmﬂ. (C 'brldi asks (1) Wavelength range
arm e 8
of a rerhm sel. (2) I } ainFj tﬂ:mg would be

ohtainad without a v ; ) Criticiem
of the circuit. (4) If i muldmaua

(1) Aerial circuit will tune to about 3‘500 metres,
and the secondary circuit to 8,000 metrea,

{2) MNo.

[IE.I: For satisfao maks 8 meaction
coil 4 » 8%, wound with No. 30 wire, and insart
it in the anode circuit, between the talaphmu and
the anode of the wvalve.

(4) No—it will hardly be audible. Another
valve should bo added.

C.G.1. (Leyton) asks (1) How o convert a crysial
#ef into a valve sel. (2] What additional apparafus
widl be required,

(1} Conmect aa in Fig. 2, page 813, Dec. 24th
imaie,

(2} 1 walve, 1 HAlament pesistance, 3 ohme
1 Alament battery, 4 to 8 volta, 1 anode hattery,
30 to 50 wvolta, The voltage of tho batteries will
depend on the type of valve chosen. It would be
advantageous to increass the size of the AT.I
somewhat,

AA.R. (Birmingham) asks (1) For a crificism
af a set. (2) Wavelength range. (3) If reaction
ahould alide in and out of the AT.L., or be hinged
al one end.

(1) Good tuning will be difficult without a
variable condoneer in the aerial circuit, Also a
grid condenser and leak will give better rectification.
Connect & 0-001 condenser mcross the telaphones
and H.T. battery.

{2) Up to 3,500 metres.

{3) In your case it should slide in and out of the
ATI., ss you have barely sufficient winding on
the reaction coil.

D.G. (Glasgow) asks (1) If No. 33 8.C.C.
be wsed for a long wave sef reaction cosd.  (2) If No. 24
may be wsed for the No, 2 unil. (3) Parficulare of o
frame aerial. (4) Gouge of a sample of wire, and
whether ruilable for a polenfiomeler,

(1) Yes,

(2) Yoa, if the same number of turns are wsed
in each case.

(3) Frame aorials aro almost useleas with loas
than three valves.

{4) No. 44 Eureka, resistance B4 ohma per yard.
This is too fine for & rubbing contact gount:mur,

J.R.B. (Scunthorpe) csks (1) The gauges of
samples of wire. (2) If the finer one is suitable
Jor school receiving sel coils,

(1) Bare wire No. 28, enamelled wire No. 38.

{2) This is too fine for the winding of an A.T.L
except in special circumstances. 1t may bes used
for & long wave reaction coil if desired.

R.O.F.W. (Corsham) asks (1) Name of station
transmitting telephony on 2,800 metres, E{JO::IIIM
one on 1,000 metres. (3) Wavelength n} Q.
(41 If possible o receive this near Bath on a single
ol

B,
(1) Probably Eiffal Tower if the transmission is
during the afterncon.
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(2} Probably soms amatesur station.
(3) 1,070 metrea.
{4) Not impossible, but it would be an achieve-

ment.

i l:lll:ld].l' " (Blrmiagham) osks (1) The
marimum wavelength of a sel deseribed. (2) If a
bross tuibe condenser described improve sl
(3) Where to connect 18 of wseful. (4) Conneclions
of varvous parts,

(1) Approximately 2,000 metrm,

(2) Yoa. .

{3} Connect acroas B and C.

(4) Connect A to B, Dto K, E to B, F to G,
and H to D,

“* Crystal *' (Dublin) cannct place his receiver
directly wunder his aerial and asks whether unegual

lead in wires wnll maller,

o, but it will probably bo batter to join the wires
together at the snd of the horzontal portion, and
ust A gingle lead-in wire from this point.

F.E.W. (Wednesbury) has a crystal set and asks
(1) Why he only pets a few weak sigmals. (2) Why
lengthe of cord are used hanging down from the ends
of some twnin aerials.  (3) If 2,000 ohm telephones are
suitable for a crysial sel.  (4) Average cost of a valve.

(1) Amateur crystal seta are becoming obsolete,
owing to increasing use of C.W. transmission,
which is inaudible on such a sot without spocial
methoda or & heterodyne sat. Thia in-
urﬂu.umg use of C.W. probably explaina the few
stations vou hear. You should, course, get B
fair number of ships on about 600 metros.

(2) These are simply used to prevent the serial
becoming twiated.

(3) Yes

i4) From
columna.

C.A8.H. (Harlesden) wishes fo know how fo
wae 2000 ohm telephones tn congunction with B 000
ol tele phories.

Join the telaphones in series. It is not worth
while to make a transformer for the 2,000 ohm

ones.

S.J. {Carshalton) asks (1) For criticism of a
diggram. (2) If lead in wire inside howse s counted
in the 100 fr. asrial allowed by the P.M.G.  (3) If &t
is more ¢ fficient to have one large AT L. with tappings
or separale coils. (4) If POOG should be received
on o wvalve and crysial sel.

(1) Circuit isn good, except that grid leak of
No. 2 valve and the bottom end of the secondary
eireuit should be connected to negative filament

153/ to 25/-. Bes advertisement

instead of the positive. Also put A.T.C. in
with all the inductance in the rcircuit instesd of
with a al it.

{2) We think not.

{3) Immaterial, except in the case of very large
wavelength ranges, when it is advisable not to use
part of & very big coil for the shorter wavelengths
ooV ;
(4) With the set reacting and carefully tuned,

should ba andible, but not very atrong.

E.W.K. (Sutton) asks whether his eircuil i a
H.F. or a L.F. amplifier, and how to improve if.

The first valve will probably do & certain amount
of rectifying, and the other wvalve act aa L.F.
amplifier. 'E'a'a do not like the reaction circuit

THE WIRELESS WORLD

which is probably having a rejertor effect, and the
condenser C acta gs a b for HF. or as o
capacity reaction. In ve condensors should

uwire leaks unless they are themselves wery
l:.llc.llcy. which woild be ineficent. Cheek the
valusa of the anode rmistances. The set should
give no trouble if the componoenta are 0. K.

EH.C. (leeds) nske (1) If possible to use
mpﬂmly reaction with a sngle valee. (2) If
i nod adrisable, for a tivo-valee circud woslh oo pacily
reaction,

(1) Caparity reaction is not in general of any wse
on & single valve circuit, although there are certain
exceptional casea in which it doss work.

(2) A two-valve circuit i8 given in the Rgure
sbove, the reaction amangements being exactly
similar if tranaformer coupling ia used.

5.5. (Wood Green) sends a lwoawilpe diagrom
and aske (1) For anode condenscr and resislance
meliees,  (2) If 50 and 260 ohme are suilable v~lues
Jor R, and R, poge 528, November I0IN iawue.
{3) If connections shown are suilnble for changing
from 1 to 2 valves. (4) If circuil iz correct for
adding a valve to a aingle valve sef.

(1) 0-0005 mids. and 350,000 ohmes, grid leak
3 megohma.

{2} Apparently suitahle, hut the heat walues
ran only P]I: determined experimentally.

(3) nl:u'l {4) Yes.

G.T.5. (Newark) asks how to arrange a circuid
#0 that he can put o nole mpngfymgm!usmnr o
af artion by means of o me

The easiest way will be to hmrn & telephons trans-
former for the note magnifier valve anodo circut
gnd to wind a third telephone winding of about
o) ohms over the intervalve transformier.  Tele-
phones may then be changed from one talephone
winding to the other by a two-pole, two.way, rerdteh.

" SPARKY " (Baslow) asks (1) If the ends
of hix fwini T serial showld be jorned together, . (2)
How o connect a capocily reaclion in a single raler
circuil, and the quality of the resulis obtained. (3}
Reaults to be expected on POGG with a three.
valve L. F. setf.

{1) Both ends should be left open.

(2) Resulta generally quite useless. If tried.
econnect between yrid and anode in the usual way.

{3) Probably readable, but not strong. It
would be much better to use some H.F. amplification.

D.P. (Middlesbrough) has a crysial sef amd
asks how to improee resulis withowd he uwse of an

amplifier.
ircuit 18 inrorrect. Sea 585, Decomber
16th irsue. We cannot give wavelength as no

winding particulars are given. Sots of this type
are only useful up to 3,000 metres, and there are
not many stations except ships on 800 metres
to receive. A single valve set would give the
resulta you require. The asrial you mention, s
S-feat wvertical wire 45 feet above the ground, is
uselewrs oxcapt with & multi-valve ret.

“CRYSTALITE ' (Newhaven) asks (1) For
a loose eoupler o tune an aerial (o 3,000 metres.
(2) If certain stations showld be heard with a crysial
aef, [3}.‘3‘!mphelmgrqu1krwnlu _j"-:rﬂ
crystnl sef. (4) The cost of a mingle palee
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QUESTIONS AND ANSWERS

(I} Primary 8 % 10", of No. 24, with a aimilar
mzad ing coil ; secondary, 3 x 8%, of No. 28,
with about thme tappings.

(2} You should hear most of the French stationa.
The German and Croydon telephony will be wealk.

(3) Try the circuit first with the parta loose on a
table., Wheon you have got them to work well
in this way you ean afterwards box them up in the
moat convenient manner.

(4) About 15a& to Z5. for the valve, plus about
£] for n H.T. hattery if of pocket lamp cells, and

bably another £] for an accumulator for light-

g the Alnment,

“ANDRE ' (Leeds) asks for a rriticiam of
a #el and for infermation as lo the " best possible
type of H.F. amplifier for 400-20,000 metres,"

The circuit is a very useful one, but we do not
like the tuned reaction eireuit, Try the H.F.
tranaforraer with the tuned side in the grid instead
of in the anode. ‘Tha best type for vour purpose
is the resistance coupled type, owing to the largs
wavelength mnge to by coversd,

** ANXIOUS '* (Rotherham) asks gucstions
relnlive lo a crystal sel.

The 12 = 0 former will tune a P.M.G. aerial
up to 3.500 metres. Arrange the circuit As in the

on page G683, December [0th isaue.
French telephones will be quite suitable.
You ran use the condenser, eryetal holder, potentio-
meter, and telophone condenser from the i:lu.rk 111
Bai.
H.C.F. (Moseley) asks (1) For a crifticism of a
mngle vadee wet,  (2) The life of a * B valve on
sndermittan! wee, and the correct filament currend,
(3) For a book describing O, W, iransmiiiers,

(1) Quite & useful set, Omit the condenser
scroas the reaction coil. Have a grid condenser
and leak for efficient rectification. Connect a
0001 mifd. condenser across the L.F. amplifier
terminals.

(2) Filament current about 0-F amps, Life up
to 204N} burning hours with care and careful
avoidance of over-running.

(3) We do not know of any suitable book.

5. W.M. }Etl"iﬂ-llrdj (1) aals for a criticiem of
a el (2) Mo of @ tuner, (3) Warelength range
of tha act with crrtain windings,

(1) Connect upper gitle of reaction condonser
to the anodea of the valvea instead of to the grida.
Orid battery would be more weful on  second
valve than on the fimt. Circuit should work well
if the H.F. transformers are suitahle.

{2) and (3) Arrange the secondary to be Mxed
with the nserisl eoupling coil at one end, and the
reaction coupling at the other. The ret ahould
tune to sabhout 13,004 metres,

GLJ.R. (Bolton) ks a tgo-paler HOF, ael and
wishra fo mrke a dofeel frame aerial for wse with Gl

Wind about 40 turmma of the sampls wire, which
is No. 20 gauge, slightly apacing the turns, and
use A& 0-001 mid. condenser. It in very doubtful
if you will hear PCGG.

STH. (London) aslks (1) If the addition of a
polentiomeler io the second grid of a two-valve H,F,
magnifier will bs an improvement. (2) Why the
set works well with the grid leak and condsnser

shorted, (3) If the H.F. iransformers he uscs,
are copper or resisdiance wouhd,

(1} Probably some improvement, but not very
much.

(2) Either vour valvea arme very good rectifiers
without the grid condensers, or the grid leak is
of entirely wrong value, You should try various
valuss until the beat is determined.

(3) We cannot say. Enguire of the makers,

J.R.H. (Tunbridge Wells) has a crystal se
arnd asks gucations re he s,

{1) Thess are not telephone transformers, and
therslore are of no use (o vou,

{2) This aerial s almost useleas for a eryatal
sat, It should be much higher and longer.

(3) A recciving license from the secretary of
the G.IM0O., Lomdon,

{(4) Your circuit ia incorrect, see page 083,
December 10ih, 1021,

“* QUAERE ' (Lelcester) snils a diagram
of an aerial, and asks for eriticiam and suggestions
Jor in prroveme .

You will probably get little improvement froin
insulating the guys for recoption; this in more
important for {rensoussion. not take the lead
in from the far end. Drop it at right angles to the
main span, near the house,  In this case you might
find & twin aerial prefernble.

T.D. (Godstone) asks (1) how to calculate the
induciance of buskel cois. (2) How fo calewlnls the
snductance of and khow fo wind duslateral coils,
(3} Correet proportions of reaction coils and aerial
fureing videctances,  (4) Bewt comboalion of erystals,

(1} Same as inductance of & solenoid wound
with the same wire, of the same mean diameter,
and of & length equal to the mean winding depih
of the basket coil.

{2) Ses article in The Wirviess World, October,
1919, for eurves giving opproximate resolta.
For construction aee the three iaames of October,
1920, and also Decembor 11th, 1920,

{3} Varies largely with rcircumstances,  Iest
found experimentally, or from pnsat experience
under mimilar comditions.

(4) The most sensitive combinations suffer
from Inck of atability. You ecannot do better
than zinrite-bornite or carborandam.

W.G.H. (Plaistow) sends parficulars of a single
valve gel and asks for eribiciam ol waeclength
FEge.

A gooid circuit which should gpive good mesalis
on an aerial 100 feet long and 20 feot high, Maxi-
mum wavelength will e 2,00 metres with the
condenser in series, and 0,58 metes with iv in
parallel. For a suituble reaction coil wind a
3 = B former with No. 30 wire. It 1R guite
miitable for C.W., spark and telephony if the
reaction coil s properly adjusted.

A.L. (Torquay) asks (1) If the single valee
rreeiver described in the February ond March issues
of last year is suitahle for speech, and PCGG and
(2% if it will receive Paria time sognals.  (3) How
to ineeri exira valves.

(1) No, thir pet ia unsuitable for the p

{2) Certainly, but a crystal set will do thia.

{3) Bot was dosigned for single valve work. If
you reguire 8 multivalve sat it will be much better
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to build one up afresh, rather than to adapé this
#et to & purposs for which it was nover intended.
For a three-valve set sec 8 forthcoming issue of The
Wireleas World.

“FAWLEY ' (Southampton) asks for dimen-
sions for a tuner with a marimum wavelength of
about 1,200 mefres.

ATI & x4, No. 22 wire. Seriea AT.C.
0-002 mida., closed circwit inductance 477 x 37,
of No. 22 or 24 wire. Condenser 0-0005 mfds.,
reaction coil 3 x 2}, of No. 28 or 30.  All eoilas
with tappings.

G.B.Y.C. (Port Elisabeth) asks (1) Correct
voltage for o V234 eadee,  (2) Dhtte for e G valre,
(3) If a Q requires a grid condenser for rectification,
(4) Ifa V3 oud 0 § may be weed with a conmmon
tlamernt resi=lanere,

(1) Anything betwesn shbout 4 volts for a
peparate heterodyne oscillator to 60 for grid con-
denser rectification. or even 1M for special p :
with negative volts on the grid—24.40 ahum be
about right for L.F. amplification.

(2) From about 30 for rectifiration without a
grid condenser to 250 for condepser rectification
or power transimission,

{I : HU

(4) A common resistance may be used, except
for very critical work, where separate resistances
are desirable owing to the different characteriatics
of the valves.

H.E.C. (Kentish Town) aaks (1) For criticism
of a sel and Jor suggestions Jor fle improvemeond,
(2} If 42 will reccire POGG.

i1} 8etis of very poor type.  Initial rectifieation,
followed by many steges of L.F. amplification
ia very ineflicient, and generally results in & set
which howls and does nothing much elas. Your
eryetal rectifying arrangementr and also vour grid
condenser cirenit are incoreect. Hedesipn the sed
for two atnges of H.F., followed by ervatal rectifien-
tion, and then one stage of IL.F., each sectinn being
on the linez of many cireuits given in these columne,

(2y Not as vou suggest, bat vou should have no
difficulty after redesigning on these lines,

E.R.5. (Carlow) osks (1) For a rdetnifed design
Jor a four-valve art for PUGG. (2) How for o
reaction. coil showld be trserted inaide an A.T.T.
i3) If 70 rolis 7& O.K. for a Mullnard R valee, (4}
For a small book on foreign meleorological messnges,

(1) SBurh a detailed design is outaide the sco
of thess eolumns.  Set should be of 2 H.UF.,"1 R..
and 1 L.F. type, and ghould be trnsformer coupled
for the H.F. valvrea,

{2) This depends on the windings and other
factora. If windings are on the small side, completa
insertion will ba neceasary, but if sufficient windings
are provided, it may not be necessary to insert
the reaction coil at all. Never couple tighter
than actually necessary to provide the reaction
reguined.,

(3) Yes,

(4) Kot known.
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J.L. (Stratford) asks for the formula for the
construction of H.F. transformers for a given wave.
length,

There: is no suitable formula, as the optimum
wavelength depends on a wariety of almost in-
calculabls factors such as the self and motosl
ecaparcitiea of the wmdt.:iFl Windings are usually
determined experimentally, with the aid of previoos
experience. In your case be guided by the dimn-
sions and wavelength of instrument you
already possess,

H.W.B. (5t. Neots) asks (1) I a cireuil
correct.  (2) If dimensions of the e corred,
(3) Advantage of a blocking condenser. (4) If
advaniageous o increase gize of rondenscrs.

(1) Yes, if telephonea are H.R.

(2)and (4). O.K., except that a smaller hlocking
condenser might give better results

(3} 1t improvea signala,

L.W.H. (Mitcham) asks (1) {f ceriain multioyer
cols could be wsed for receplion. (2) If #o, for
winding particulars. (3) If the coils would gise
PCGG on a simple singls valve sei.

(1) Coila of thia type are quite useless for recep-
tion, owing tn excessive sell capacity. Nearest
approach for satisfnctory nature i3 & honeycomb
coil, which are best purchased, as they are trouble-
some to make without spocial Apparatua. 11;:&&
of coupler suggested is quite good. For
use flat basket or solenoid coils

J.R.B. (Wantage) asks (1) Whether a bamn
aerial, 70 feet long and 18.25 feet high will do for
crysial work. (2) If a } apark coil will ds for a
telephone transformer. (3) If a loose coupler
wound with ateel wire will be of any uee. (4) If
an electrolytic defeclor i3 aa senailive arnd reliable
s a crysfal.

(1) Fairly well, but considorahly more height s
desirable.

{2) Mo, windings are unsuitable.

{1) No.

(4) Quite az sensitive, but in general less relishio.

— e e
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