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A Sensitive Direct Reading Voltmeter and Ammeter
for High Frequencies*

By E. B. MovLuw, M.A.

power supply it is difficult

obtain a satisfactory voltmeter which can

be weed to measure alternating E.M.F'= as low as
two or three volts, for if the matrument is either
of the hot-wire or dynamometer type, the power it
consumés is considerable. Hence in many casea
its insertion in & circuit must appreciably disturb
the sonditions obtaining therein ; sgain, should the
instrument be an electrostatio one, its sensitivity is
quite inadequate. But when one passes to fire-
cies of the order of a million periods per second,
these instrumenta are quite unusable ; the
impedance of the necesaary windings of the dyna-
mometer becomes prohibitive and the ity of
the electrostatic will be comparable with the
rapacitiesa forming part of the high-frequency
cirewit. Hitherto, probably the only method of

mauurtgf highefrequency potential differences ia by
IBALNS the ”E:I:!‘da back "' method of using a
thermionic valve. This system possesses the great
ndvantage that it uses no power, but, as will he
shown below, it ia aa & rule incapable of measuring
an EM.F. as low ae 2V, and, moreover, except
Lnllfcilllpl with very carefully chosen walves, it may
to very imcorrect resulta.

A thermionic walve, owing to ita asymmetric
rharacteristics, posseasea the property of rectifica.
tion : that is to say, il an alternating E.M.F. whose
mean value is zero is applied to the valve, it will
couse a cuwrrent to flow whose mean value is not
zero. The rectified current so produced may
aobviously be used to measure the applied E.M.F.,
and consequently any rectifying deviee can be
calibrated as a voltmeter. If, then, it is possible
to constroct a rectifier in which the calibration is
very little affected by small changes in the various
conditions obtaining at the time of calibration, we
have a
which the applied alternating E.M.F. can be
measared from the readings of an ordinary mowving
coil galvanometer.

*Raceivedd February 21at, 1922,

VEN when dealing with the low frequencies of
E:ﬂimryum::mum.l

means of making an instrument in

Choice of Rectifier for Use as a Voltmeter.

In a thermionic triode reotification can be
produced by means of the curvature of the
voltage-anode current curve, or by the curvature
of the grid current-grid voltage curve, and it ia
the latter method which proves most satiafactory,
it any rate with an “* R " triode, for the purpossa
of constructing a voltmeter. Even when there is no
E.M.F. applied to the rectifier there will be some

t anode current fowing, and bably
aleo some grid current; so that in ichaver
gircuit the indicating instrument is placed, it is
nocessary that the rectified current for a given
aspplied voltage should not only be large enougly
to be indicated on galvanometers of reasons
sensitivity, but also it must be comparable with
the current that ia normally passing through the
indisator. If a balance method is used this latter
requiremeant is obviated, but for the purposes of
making a ccnvenient voltmeter with a psrmanent
calibration it is sdvantageous to avoid balance
adjustmenta.

¥ utilising the anode curvature of an “R "™
triode it is ible to obtain a rectified current of
the order 40 g A from an applied EM.F, of 2V,
but to obtain this sensitivity as a rectifier steady
grid and anode potentiala must be employed such
that the permanent anode current associated with
them is about 1000 puA : evidently a maximum
change of only 4%, in the anode current cannot be
accurately read without some method of balancing
out the permanent deflection. But by utilising the
curvature of the grid current characteristic and by
causing the rectified grid current to pass through a
‘ grid leak resistance,’’ woe can produce a reduction
of mean anods current by an E.M.F. applied to the
grid : this is & method of rectification familiar to
those acoustomed to wireless eircuits, and the
method of connection is shown in Fig. 1. With an
“R " triode it happens that this method of recti-
fication is much more propitious for the construction
of a voltmeter, for it is possible to make an applied
E.M.F. of about 3V (R.M.5.) produce a change in
anode ourrent of as much as 40 or 509,
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Method of Calibraring a v Recdfiér Voltmeter."’
Ome of the most convenient methods of calibrati
into the terminals of the rectifier to & potenti
divider of resistance form, through which an alter-
nating current is lowing. The method of connection
ia shown in Fig. 1. An ordinary alide wire makes a

-
) &
Fig. 1.
wnvmt- form of potential divider, and by
the current passing th it (aa8 read

Jthuhnt.vimnmmnta:ﬁ]tnnmtthamﬂﬂ
the wire, the readings of the alide can be read
directly in volta (R.M.5.). 'I‘hn-mrmn[n]tunﬂmg
current may conveniently be n.n low-
mmm}rwmdmpﬁy or, if it is desired to

at a high frequency, a triode generator
may be used. However, there ia no nead to doubt
auﬁbnﬁmutluwtmquanuy,!wthnnnl?pm
the paratus effected by f

2

of the

ag the nppﬂd
E.M.F., a8 indicated by the slide wire.

‘Exam of two calibration curves (using an
R tricde) taken with different potentials on the
anode, are shown in Fig. 2*. It is seen that if

voltage to be measured does not exceed 2-5V
(R.M.8.) the calibration curve is & straight line.
ﬂmhnudnnﬂtgut;mh the origin,
it the horizontal axis at about 0-1 V (R.M.8.).

is because the rectifier characteristic is a
bola if the applised vol doss not axcead
about -2V, u.nl:'l the line is really tangent to this
curve ab this point. The extent of the straight
portions of these curves inoreasss as the voltage
spplied to the anode is raised, but its steepness

associated with this potential will be about 1 mA,
nantly & galvanometer (such as a
Weston student's ?nhru, alterad s0 aa to have a
side zero) having a full scale deflection for & current
of about 1 mA, will be verysaitabla for the indicator.

* Bee also paper entitled, * The Thermionic
Triode as Rectifier,” by E. B. Moullin and L. B.
Turner, read before the Inatitution of Electrical
Engineera, March, 1822,
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Bmall changes of anode potential affect the
calibration less and Inuuthumuduvnllﬂm
raised ; in fact, if the anode potential is t
80V & change of &+ 49 in its value has no effect
whatever on the calibration. Reference to Fig. 2
will show that even a 269, reduction only makes &
lﬂ%nhanpmthahnﬁr of the curve. This
is & peculiarly fortunate , for it means that if
ttmmat-nnnunt-mmllhratad.mth. say, 80V on the
anode, there ia no necessity when using it to be
m:lhﬂutﬂm voltage of the anode battery

from ita mominal value by two or thres
vnluupurdm
xperiment also shows that with this anods
gg:antml. the filament voltage can be altered
ween 3-8V and 4-2V and mﬂydhrt-hunllj
bration by at most 2%, Bo that here
nominal "imuultmmﬂamr"mbamdh
light tha valve, and what is still mors important
it allows us to insert & resistance in the filament so
as to reduce the potential difference on the latter
tu&'l"'qun.kmgﬂmldu-nfthuvnlﬂnlm“t-inﬂnﬂl.
Even the resistance of the grid leak
from 1-8 to 4 Ml only alters the calibration
about 49, so that any mstability in its resistance
will ba of no coneequence. Bo by a set of apparently
fortuitous circumstances it is possible to calibrate
an instroment tly, and make it na
Inmupoﬁ;ﬂ?ﬁayn!mutha i
moving ooil wvoltmeter of the direct current
engineer.

T e
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Fig. 2. Calibration Curve of Rectifier Voltimeter,

Description of Completed Instrument.*

"2Figa. 3 and 4 show photographs of a mm:im
instrument. In Fig. 3 the scale oan be

goen, and it will be notioed that the zero of the
acale of course coincides with the full galvanometer
deflection. If the anode bln:rlﬂ is slightly above
or below ita proper value it will, of course, cause
the galvo needle to slightly under- or over-shoot
the zero ; but this can be adjusted by the ordinary
zero adjuster of the galvanometer, for since it ia
the change of anode current that we are conoerned

« with, this adjustment will not alter the calibration.

—— — =

* The tests wars carried out and the instriument
made at the Engineering Laboratory, Cambridge

University.
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Fig. 4 shows the underside of the instrument, with
the valve in position ; the grid condenser appears
to the left of the valve, and the 1-0 M{] grid leak
passin :hngnnllly under the valve eap. The
meh I'l‘;'lﬂm ig. 3 shows the scale of the instrument.

Bhould the valve be accidentally burnt out it is
easily replaced and the instrument recalibrated ;
however, experiments with several R triodes by
the same maker (Osram) show that the ealibration
depends extremely little on the particular triode.
In any case the calibration is invariably linear up
te 2V (R.MB.), and as a frequent use of such an
instrument is to indicate when the voltage on part
of a cireuit has dropped to some assigned fraction
of its original value owing to the introduction of a

Fwy, 3.
rewistance, the absolute value of the deflection is

not always important. (A amall allowance for the
line not going through the origin could easily be
roamide. )
Comparison of the Sensitivity of the Instru-
ment with Instruments in Common Use.
The power consumed by this instrument is only
a few microwatta even for an applied voltage of
& or TV (R.M.8.), (the measurement of its effective
résistance i3 considered later) and consequently it
is best compared to an electrostatic voltmeter. It
can be seen from Fig. 2 that 1V (R.M.8.)can be
read with considerable aceuracy @ it ia probably
fair to say that with most electrostatic instroments

THE WIRELESS WORLD AND RADIO REVIEW 3

40V (B.M.8.) is the smallest voltagethat could be
read to the same degree of acouracy, so giving a
superiority to this instrument of forty times, even
on eircuita of such a frequency as to make the ues
of an electrostatic instrument possible.
By measuring the potential developed across an
inductance or capacity of known value, the current
ing can be found, if the frequency is known.
En this way the instrument can be used to measure
high frequency currents. With the frequencies and
inductances in common use in wireless this method
allows us to measure extremely small currents.
For example, sup wa have an inducwmnes of
10,000 uH and a frequency of f=10% the current
passing through it to produce 1 V across its terminals

Photograph of the Complete Instrumend,

is about 160 gA (K.M.5.). With a vacuum-junction
st of equal portability it 18 generally difficult to
read a smaller current than about 2,000 A, so that
under these conditions this instrument has =
superiority as an ammeter of about twelve times.
Moreover, this instrument cannot be harmed if the
voltage applied to it is exeessive, whereas & sensitive
thermo junction is bumt out if the current only
alightly exceeds ita proper value,
Measurement of the Effective Resistance of
the Voltmeter.

I the voltmeter is connected across an inductance
it must introduce a small decrement into the
ciremit, for reference to Fig, 1 shows that current

UNIVERSITY OF CALIFORNIA
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van flow through the leak, and to a smaller
extent through the grid. The slope conductance
of the grid is about 1 uA/V but the decrease of
anode current observed with a signal of, say, 2V
(R.M.B.) indicates that the mean potential of the
grid is so negative that p;nd current can only How
for a portion of the positive half-cycle of EM.F. ;

consequently, if the grid leak is 2 )ﬂ'cl the aﬂmttm
resistance of the grid and leak in parallel can
acarcely be lesa than 1 M{). The function of the
grid condenser ia to connect the grid to the alter.
nating circuit by a path which, though impassahle

Fig. 4.

FPhotograph of inderior of Instrument,
to steady currents, shall present negligible im.

pedance to the alternating current. By taking two
calibration curves, one with a condenser so large
as 0 present no npprﬁ-mnhla impedance at the
frequency of calibration, and one with a small
condenser of known walue, whose impedance is
important, it is possible to caleulate the effective
resistance of the grnd and leak.

Emultnrlnm_l_l:uﬂtlﬂ'
|
g O
Vii

o ADPLIED LW F

Two Calibvalion Curves o delermiine
Effective Resistance of Voltmeter,

Let the curve OBE in Fig. 5 be the calibration
with & very large condenser, and the curve ODF
be the calibration with a small known one. Then
evidently the potential drop in the condenser is
represenited by BD, the potential actually applied

Fig. b,

Armir 1, 1922

to the grid by GB and the current the
grid condenser = BD x w(, so that the ive

resistance of the instrument must be given by

%H?]ﬂ- where O is the capacity of the grid

condenser in the second case. Measurements at
f=80; R=1-9 M{] and C=0-01 uF show that up
to 4V (R.M.58.) applied to the gnd GB«-10 BD.
Hence the resistance of the grid and leak is 1-75
M}, or nearly that of the leak alone; the power
consumed with 4 V (R.M.8.) applied to the instra-
ment is conssquently about 10 microwatts.

Assuming that the voltmeter is across an indue-
tance of 2,000 uH with a frequency of = 10* and
that the resistance of the voltmeter is 175 M{) then
the decrement introduced by it would be 0-002
The decrement introduced by a vacuuo junction
with a 10{} heater, would under similar conditions
be 0-025, some ten times the amount,

The * Slide-back ' Method of Measuring
Voltage.
This met of measurement 18 wall known and

was described in the Radio Review for June, 1921 ;
but a short description of it will make it easier to
understand the tests about to be described.

Fig. 8,

Let a triode be connected up as shown in Fig. 6
with an anode battery of from 20 to 40 V,and a

id potentiometer with a battery of about 30V,
f'::lhan no alternating E.M.F. is being applied
between the grid and the filament the grid i=s
made more and more negative until the galvano-
meter in the anode circuit is just brought to zero.
If an EM.F. e=F sin pf is now introduced into
the grid circuit the galvanometer will show that
anode current 18 fowing ; this s because the
eurrent produced by the positive hall-eyele of
EM.F. so greatly exceods that produced by the
negative half-cycle that the result is & mean anode

current of appreciable value. The current so
produced can only be reduced by o the grid
potential still more negative, so that anode current

can flow for a portion only, instead of the whole of
the positive half-cycle of EM.F. The condition
of affairs then obtaining is depicted in Fig. 6,
where the mean grid potential has been reduced by
an amount (eg—wv;). Anode current is now caused
to flow by that portion only of the EM.F. wave
which is shown shaded.

If the grid potential is made still more negative,
a ocondition of affairs will be reached at which
anode current just coases to flow, and when this
ptate has been reached, it is evident that the
amount by which the grid potential has been

UNIVERSITY OF CALIFORNIA



Arprr. 1, 1922

THE WIRELESS WORLD AND RADIO REVIEW

]

reduced, or the * alide back,” as it is oalled, ia and the more sensitive this is, the leas will ba the

E‘mil?'uqudmhmuhnmnlmw
Now in the practical spplication of this measure-

arror in taking the * slide back " a8 equal to the
maximum of E.M.F. At the point where the
ancde carrent becomes zero, the slope conductanoe

AN OF APPLIED EMF W vouTe [Feao)
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Fig. 7. Curves for R Trivle No. 34817,
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Fig. 8, Curve for B Triode No. 34817,

L3
of an R triode ia about 6 pA/V. Let us su
that with the golvanometer used the =smallest
current that can be detected is zuA. Let the
area of the shaded portion of the hali-cycles in
Fig. i ba a volt-seconds, so that if the frequency
is n periods per second we muat have axnx =z,
or ge=2/8n. The nrea A of a half-wave of E.M.F,

a ez, T
A T G8E S E '
e uently, the percentage error in taking the
“ glide back " voltage as equal to F, diminishes
a8 E increases.

Figa. 7 and 8 show results obtained from tests
of the ** alide back " method, using applied E.M.F's.
at [~ 80, and inset is the foot of the anode current
curves, Lhe triode was an R pattern (Osram), and
the galvanometer & 350 pA Paul unipivot: it is
soen that ‘even when E is 20V the error is atill
about 10%,. In this particular B triode the grid
extended galightly bevond the anode and com-

in E/2% n volt.seronds, and hence

Yy
B e s L )
o T T
i I
B -1
ad ot st wgp
i %
L \‘\'.'\‘ 1
lﬂ!
1 E E ] ] a "
w#nm-“w BEiG FOTENTML IN YOLTE -
Fig. 9. Curves for B Triode , . . 03.
ment the anode current should not reach zero; pletely screened the filament. Fig. 9 shows a

for in order to be sure that the " slide back " has
not erceeded ita valus we must still just be
able to perceive an indication on the galvanometer,

similar ourve obtaiged with a different specimen
of R triode and udng a galvanometer which would
cagily indicate a carrent of 0402 yA. In this case an

UNIVERSITY OF CALIFORNIA
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E.M.F. of TV maximum ia sufficient to reduss the
error to 109.

By wusing very specially chosen triodes the
“ glide back " method is perhaps capable of attain-
ing to much greater accuracy ; but if - ordinary

ves are used, it may evidently lead to wvery
erronecus messurements, unless the E.M.F's. to be
meamired are quite large.

The * rectifier voltmeter ™ appears to have an
advantage over the *° alide back " method, in that
it is very muoch more sensitive ; also, as it is cali-
brated experimentally, it is free from the arror
produced by assuming that the * alide back ™
voltage ia equal to the maximum of the E.M.F. to
be measured. It is true that the ' alide back ™
method could also be calibrated, but it would still
be open to uncertainty, owing to the persoral
factor in deciding when the appropria " alide

Arm 1, 1922

back " has been reached. The decrement intro-
duped by the ‘' rectifier woltmeter ™ is no real
disadvan sinos a8 has been seen, it in very
small and its amount can easily be measured.

In compari with a vacuum-thermo-junction,
ha,i ent has squal acourscy, and an advan-
tage on the score of sensitivity ; also the instrument

is equally ble and easier to make direct
reading. ut whereas the thermo-junctions &
vwn?ragll& and easily burnt out, the * rectifier

voltmeter ** eannot be , and conssquently
itsa use must entail a great saving in the oost of

upkeep of high frequency experimental apparatua.

Engineering Lahoratory,
Cambridge University.
February 18th, 1022,

.  “The Wireless World and Radio Review”

MESSAGES IFROM MEN OF

From Senatore G. Marconl, G.C.V.0,, D.Sc.,
LL.D., etc. )

No better proof of the growing interest of the
general publio in matters relating to wireless and
ita continuous development could be afforded than
the increasing popularity of The Wireleas World.
Ten years ago this periodical started upon its
cardor as & monthly publication, appealing only to
& very limitad number of studenta and technicians,
Two years ago it began to a fortnightly, and
with the present number it joins the ranks of the
widely read weekliea. Having been invited by the
editor to contribute & m to the first number
of the new volume, I feal I cannot do better than
to congratulate him as well aa the editorial steff
on the great success of The Wireless World, At
the same time it givea me great pleasure to send
a perzonal greeting and a word of encourngement
to all those who devote themselves to the study of
wirelea,

I hope that they will continue to find the subject
as absorbing and fascinating as it still is to me.

From Admiral of the Fleet Sir Henry B.
Jackson, G.C.B,, K.CV.0,, FR.S5., D.Sc,
LL.D., M.I.E.E., Presldent of the Wireless
Society of London ; Chalrman of the Radio
Research Board.

I feel sure that all those really interested in the
development of radiotelegraphy and telephony
will wish the publishers and staff of this new
venture every surceas in the bold step they have
taken in armnging to produce a weskly journal
devoted to this important and fascinating science.

The incorporation of The Radio Review with
The Wireleas World indicates what a large field
this magazine will have to cover, as they have,
between them, included everything, from the
highest mathematical physics, as applied to radio-

phy, to the elementary teaching of electricity
to the youthful amateur and, also, the mechanical

MARK [IN
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construction of the latest details of amplifiers and
their adjuncts, and the latest wireleas news and
doings of the many clubs and societies interestad
in wireless, and, not least, the practical advice
given to correspondents as to remedying the faults
in the arran nta of their apparatus.

The popularity of the two publications s a
proof that their work was efficiently dooe, and the
retention of the editorial staff in the new venture
assures that this will remain so.

The more frequent publication than formerly
will also improve its facilitiea for the distribution
of news and intelligence, and I have no doubt
that the sscretaries of the wireless societies and
cluba will take every advantage of this to assist
the editors in the preparation of their ' news '
sheet, which, I venture to hope, will include forth-
coming a8 well as past events, such as wireless
lectures, bable times of transmission by those
holding licences, changes in timea of transmission
of wlﬁ.lgak]mwn atations ; in fuet, & small ;;ﬂdﬂtﬂp
Press " paragraph might be greatly appreci .

L Iauls:a:nm that I am voicing the opinion of the
Wireless Society of London in wishing their Official
Organ every success in its new form, and an even
greater circulation in the future.

From Dr. W. H. Eccles, A.R.C.5, M.I.E.E.

In these modern days every group of persons
possessed of A common interest or passion require
an organ that shall serve sa & bond of union to
advance and protect mutual interesta, ss a means
of communication, and as a platform from which
the skilled may address and mstruct the lsarners.
And sooner or later, in circumstances like theee,
there arises an enterprising publisher who tries his
luck in promoting & jm. Sometimes he recsives
encouraging support, sometimes his subscribers are
too [ew, and loses his venture, If success 1s
indeed achieved, we may safely deduce that there
i# # lurge and keenly interested body of men study-

LINIVERSITY OF CALIFORNIA
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the subject concerned and that the subject is
a hive amnid progessive one.

It ia therefors with feelings of pleasura that one
hears of the continually increasing succesa of The
Wireless World, and that one learns that the bold
vonture made two years ago in convertin
monthly to the fortnightly imsue is now
followed up by the insuguration of & weekly issue.
tvidently the lovers of wireleas are already numer-
ous and are increasing yearly, Doubtless many of
them, pe most of them, are amateirs. Pro-
vitled that augmentation of their number dosa
not interfere with the rights of the reat of the
rnmmumu m reapect of mmlua communications,
the increase in number is & matter for national
congratulation. How many hundreds of wireless
studenta of to-day have lsamed nearly all t
know of electricity as a consequence of the pursuit
nf wirelesa as & hobby ? And since, as I believe,
the future ecivilisation is to be tly
electrical, is to be an epoch in whmhmnal
preatige and commercial standing of whole peoples
will be largely determined by the wisdom with
which they employ electrical methods and
machinery, I feel that the perpetual dissemination
of a knowledge of electricity by means of the study
of wireleas is & Ii.h.i::m that all serious observers of
aflaira must applaud. This wholssome spreading of
wr ol e km:'i;odna s immensely nniut?d by your
valuable journal, and therefore | send my best
wighea for vour continued useful and successful
EIBET,

From Major J. Erskine-Murray, D.Sc., Past

President of the Wireless Soclety of London.

I arn greatly intercsted to hear of the amalgama-
tion of the Radio Review and Wircless World.
The incluwion of the more technical papers of tha
former in the weekly publication will give your
readers an opportunity of learning for themaselves
imare of the fundamental ressarches on which their
art in hased, and at the rame time will spreac the
spientific knowledge of the subject throughout a
larger circle. [ wish yvou every success in your
venture.

From Professor J. A. Fleming, M.A., D.Sc.,

F.R.S.

I am wvery pleased to hear that The Wireless
World and The Radio Review are to he amalgamated
together into a single weekly magazine, promoting
the interesis of wireless telegraphy and telephony,
| am sure there s & great Miture for such &
magazine, and [ wish it every prosperity and
il Lie iy e

From Mr. F. Hope Jones, M L.E E., Chalrman
of the Wireless Society of London,

The appearance of The Wirelras World as a
weekly marks an important stoge in its progreas,
aml even of radiotelegraphy in general. The
tenth milestone invitea ﬁu& rospect and
Resolve. The Hest you are not |;|.ka|_',r tu get ; the
Retrospect | leave to abler pens than mine, and
usd for your Uood Resolutions, let me tell
readers that it has beeon my privilege to know the
editors and their colleagues ; that they have high
wleals ; that their policy is to run the pa If;rr
the m:u.‘rrl of the science, the industry and the Eel:rhh :
that they will not grind individual axes nor will
ha influenred by commercial intereats.

THE WIRELESS WORLD AND RADIO REVIEW °

7.

it is obvions that this change will ﬁ::::ly benefit
the Wireleas Society of London, and it ahould
be put on record that the Society is entirely satisfied
with thea publl:u.tmn of its Proceedings and the
conduct of its official Journal. We have experienced
invariable courtesy and matorial assistance.

The Wireleas World haa recently been open to
the criticism that too large & proportion of ita
pages has boen devoted to mere records of meetings
of wireless societies. As one who is always rﬂfmﬂn‘.&j
in full, it would ill become me to complain of thia ;
but I have often r{mﬁuhm:l with your readers,
and [ am glad to t that the mmrpurut.mn of
The Radio Review will now redresa the balance.

There is one gap which you will now be able to
fill properly. There ia a real need for prompt
intimation of changes snd additions to the pro-
grammea of regular transmission serviees. As an
instance of this, I may mention that many begin-
noers are still fumbling for time signals among the
mideresal rhythmics ot 10 a.m., in spita of the recent
republication of your big list. It ia your duty and

rivilege to publish the only Wirelesa Time Table.
EHP it up to date, preferably by a weekly Bullstin,
always to be found on the same page.

Thanks to the improved conditions which we
are fighting for and are confident of obtaining,
the present number of licences will, in my opinion,
ba doubled in quite a short time. The Wircless
World should be indispensable to all licencesa and
your future proaperity 18 assured.

From Sir Oliver Lodge, F.R.5., D.Sc., etc.

Evwverything which tends to reduce the number of
perindicals and increase their scope, is to the good.

Amateur enterprise in thia country iz deserving
of encouragement, a8 8 already done in America.
Combined effort will advance the subject, and
amateurs with no professional duties which forbid
experiment have every chance of mtroducing
improvementa.

From Captain F. G. Loring, R.N.,, M.ILLEE.,
Inspector of Wireless Telegraphy, General
Post Office.

In reply to your request for a personal message
to your readers on the occasion of the first appear-
ance of The Wireleas World as a weekly publication,
and at the same time of the incorporation of The
Radio Review with if,

It gives me great pleasure to teatify to the
interest and usefulneas of those two periodicals, and
a8 & reader of both 1 welcome their combdnation
a8 & matter of convenienve and economy. The
pnmw]ur interest of The Wireleas W for ma
lma in the fact that it is the official organ

EB W|ralm Society of London and its affiliated

Fmvi.nml.l Bocieties, As a result The Wireless

World becomes the mouthpiece of the British

experimental and amateur wireleasa movement. No

one may deny the important part played by the
so-called * amateur " in the development of
scionce and art and every bona fide wireless experi-
menter should receive all the encouragement it is

mible to give him, provided that in return he
will but master the rules and ohserve the regulations
which admit him to the Freemusonry of the ether.

I have been greatly interested in the recent
sxperiments with American amateurs, and take
leave to congratulate both British and American
amateura on the results obtained. The important

B

UNIVERSITY OF CALIFORNIA



8 THE WIRELESS WORLD AND RADIO REVIEW

point to my mind is the fact that they wers aceom-
plished as part of a programme. Unexpected freak
rangea at night of Elmdmdﬂ and even thousands
of milea on short waves with small power have
always been rommon knowledge.

I have a distinct recollection that as far back
ad 1801 or 18902 the Marconi Company reported
that one of their ships, using a 10-inch induction
coil on * Tune A ' (360 feet wave), sent out signals
which were received by another ship over 1,000
miles away on a fili coherer and were recorded
on & tape machine. No doubt in those days such
a wonderful result had its influence on the policy
of the Company in regard to the erection of stations
for Transatlantic communication. Good signals at
1,000 miles on } kilowatt under special conditions
waa not, however, the precursor o signala at
2,000 miles on 100 hilawntta at all times, Since
those daye the study of very short waves on low
pnwarlu.ﬂ'l:eanmthar neglected until quite recently,
when their marvellous range under certain condi
tions has been rediscovered and communication
established during a predetermined iod over a
distance of 3,000 milea and more, hether there
has been any real advance towards the use of such
wavea for regular long-distance communication, is
not yet evident. | suggest that the investigation
of very short wave wireleas transmission and
reception i8 a field of investigation peculiarly
suitable to the members of wireless societies who
muat always be under considerable restrictions in
regard to the power which they are itted to
employ in their experiments. 1 shall to read
in due course that it has become possible for British
and American amateurs to exchange signals on
180 metres, not accidentally nor even during a
predetormined period, but at a prodetermined
moment of the vear. I wish I felt as confident of
the accomplighment of this result as I am that if
and when it is accomplished the FPostmaster.
General will take steps to see that there shall be
no infringement of his monopoly !

Wishing The Wireless World and The Radio Remew
the beat of circulations in their combined form.

From Lt.-General Sir Robert Baden-FPowell,

Kt.,, K.CV.0., K.C.B.

1 am delighted to sec that the demand for The
Wircleas World has rendercd necessary its issue aa
a weokly journal.

This atep ** wirelessss ™' to the world the inapiring
fact, which I have also realised for myself among
the Boy Srouts, that the studenta and users of the
science are growing greatly in numbers and keen.
TR

Thus there liea before ua the promise of wonderful
developments and inventions in the near future,
where 8o many pioneers are devoting not only brain
and resourrofiliners but heart as well to the fascin-
nting subject.

From Mr. A. A. Campbell Swinton, F.R.8.,
etc., Past President of the Wireless Soclety
of London.

I am mure that all readera of The Wireleaa World
and, indeed. all thossa interested 1n wireleas tele-
graphy, will be very much pleased to hear the
announcemont that The Wireless World is in future
to be published weekly instead of fortnightly, and
i3 to include a seetion comprising the class of matter

Arnin 1. 1922

that has hitherto besn published monthly in The
Radia Review.

I know of no new pursuit of a soientific character
which in recent vears has aroused so much general
intorest as has Wireless Telegraph Indeed, there
has been nothing like it since 'jll’ﬂ early days of
motoring, and, before Lhnn, since the days of the
mvention of the I.ahf:huua and microphone. As
guch ntersat 1 lik to increase rather than
diminish, [ foretell n.'n inoreased oirculation for
The Wireless World in its new form. I am sure ths
Wireless Society of London did a very good stroke
of businesa when they arranged for The Wireless
World to become their official organ and to publiah
all their pa

Wishing ’F‘Eﬂ he Wireleas World all success,

From General G. Ferrié, E.M.G.. LL.D.,
Inspector - General of French Military

Telegraphs,
La hia sans fil constitue & ["heure actuells
la plus ait moyen de difusion rapide de la

penaée humaine. Son développement ne peut
done gue contribuer & accroitre E concorde dans
la monde, car lea peuples se connaitront misux
grilce 4 elle. De plus, ses applications scientifiques
dans divers domaines prennent une importance
BANA Cesss crolaRRTte,

Il a8t done tris utile d° mm:tm de plus én plus
le nombre de nnes qui sont Au courant des
]:rngréa et des applications de la T.8.F., et de
eur donner les indieations necessairea pour qu'alles

puissent wutiliser ces progrés pour leur usage
personnel.
L'extension de wvotre intéressant publication

contribuera A atteindre ce but. Je suis done
convaincu qu'elle est appelée & un grand suceds.

(TrAKSLATION).

Wireleas telegraphy constitules al the presend time
the moat perfect medium for the diffusion of human
thought.,  Ita development, therefore, cannot but
condribute to the estoblishment of goodusll in the
world, for, thanks to i, the nations are able to now
each other betier. Moreover, the scientific applications
of wireless telegraphy in s various aspects are of
EVEF-Growing imporkance,

It ia therefore wseful to increase more and more
the number of persons conversant wﬂ-ﬁ the progress
and applications of wireless telegraphy and io give
them the advice necesmary to enable zf to whilise
this progress for their personal needs,

The expansion of your interesting preblication will
aarial in the attainment of this end. [ am therefore
confident that a greal success awvila if.

From Dr. Plerre Corret, Editor of La T.5.F.

Moderne, Vice-Presldent of La Société
Fran d'Etude de Télégraphle et de
Télaphonie sans fAl. From the French

Amateurs to the British Amateurs,

At the moment when your excellent gazette,
The Wireless World, attains the status of a weekly,
and thus hears witness to the brilliant state of
wireleass amateuriam in Britain, we, French ama-
teurs, wish to greet and congratulate you, our
unknown friends, acroas the Channel,
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In sdvance of us, and guided by leaders more
expert, you set out on the path of wireless experi-
ment. Amateurs well grounded in theory acd
skilful in practice are more numerous with you
than with uws. You have a larger number of
=ocieties and the subjocta with which they deal are
more scientific.  We look forward eagerly to the
day when we shall have, in our societies, meetings
i interesting o8 in yours, perticularly in wvour
WineLess Sociery or Lonpox. Also your valued
organ, The Wireless World, we keenly envy, not
only for ita frequent and punctual appearance, the
number of its pa?m and the diversity of its subjects,
hut principally for its highly interesting charscter
and for the skilful manner in which it 13 conducted
by ita clever editors.

As m shown b resant state of our Socidted
Francoise d"E'.I‘Idz dlégraphic et de Tééphonie
sons Fil, of our not yet very numerous vincial
sociotios, and of our modeat organ, J'.J;m‘l"SF
Moderne, we are at the present time as it were
vour younger brethren, who are very desirous of
foll vour axample and that of your still older
cousing of the United States. With joy we applauded
yvour brilliant suceoss in the Transatlantic Testa,
having here only one amateur who received only
jn::ﬂlr the American signals ; and now we shall,
doubtlesa, be able scon to set to work with you.

As you, of courss, know we recently received
from our somewhat dilatory tal administration
& transmitting licence, which we had not even
applied for; we had experionced such difficultios
with the administration with regard to reception
merely that we had not ventured even to think of
the possibility of transmission.

Thia licence was not intended in principle for
us amateurs, but in a general way for experimental
and testing stations. However, we were, of course,
very glad to seize the opportunity promptly and
to recaive permission (or our teata and experi-
ments also.

Orwring to it not specially amateur character, our
present transmitting licence s of & somewhat
poculinr nature, Theoretically, there is no limit to
usahble or, nor to wavelength. Permission is
nbtainable even for a station with 100-kilowatt
power and any wavelength whatever, but will he
granted by the postal administration on condition
only that the motives given for the esjgblishment
af the station seem sufficiontly justified. Howewver,
if the power doea not exceed 1) watts, nor the
wavelength 200 metres, it is not necessary to atate
motives in the application for a licence. Hence
we may say, though this is not absolutely precise,
that for amatenra the limits are 100 watts and
2 metres.

It had not been laid down, whether the 100 watta
s inpwd or owlpud wer. In order to obtain a
definition. La T.8.F. Moderns applied for per-
misxion, withont statement of motivea, for a
station with & maximum of 100 watts in the serial
and a maximum wavelength of 200 metres—and
received it
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The annual charge ia 100 francs for sach kilowatt
or part thereof, hence for amateurs 100 francs.
Only scientific research and testa of apparatus are
allowed, but not correspondence on personal and
contemporary affaira. If private and contomporary
correspondence with any other station be ired
a special licence must be obtained and an additional
charge of 45 francs for sach kilometrs betwesn the
two stations is levied. If more than two stations
wish to correspond there must be a further payment
of 45 franca for each corresponding station bevond
the firat twao,

In conformity with these arrangements La T.5.F.
Moderne has applied for a licence for private and
contemporary correspondence with one receiving
station, whose owner wishea to receive promptly
information of all kinds on radio telegraphy,. hours
of transmission from large stations, etc.

Such i3 & summary of the conditiona under
which we French amateurs can now recsive a
tranamitting licence. We hope that ere long we
shall be able to carry out tests and experimenta
with you, our British friends. B5till, some consider-
able time must certainly pasa before that can be
achieved, for hitherto we in France have had very
little experience and practice in short waves, and
we have need of learning something in this branch,
which is not of the easieat.

Still another difficulty we 1oreses, namely, the
barrier of language. What shall be used
by British and French amateurs, do not know
each other’s national tongue ! What will be the
useé of words reaching us from acrosa the Channel,
if we do not understand them ! Thia difficulty has
already been made clearly evident to vou in the
announcement, in French, of the names of itema
in the Telephonic Concerts from the Eiffel Tower.
Happily & simple soluticn exista : we shall be able
to usa the wvery easily soguired international
language, Esperanto.®

I"nuih'u; iyr-n-u wonder that I, a Freuchman,
write 80 well in English ; yet 1 do not know your
language ot all. 1 can to some extent guess at its
meaning when reading it, but I am quite unable
to write it. This friendly message | have written
to you in Esperanto without diffculty, and it
text has been translated into English by a British
Esperantist. I am absolutely certain that he has
transmitted my thoughts to you far more accuratal
than could have been done by a Frenchman wit
a " good knowledge ™' of English, or by an Engliah-
man with & * good knowledge ™ of French.

As a preliminary test in this direction, La T.5.F.
Moderne will use Esperanto for items of general
information tranamitted to its private corres.

pondent.

The Editor wishes to thank all those who liasne
written to axpress appreciation of the introduction

of the weekly publication of The Wireless World
and the incorporation of The Radio Review,

*= All information on the sabject may be ob-
tained from the British Esperunto Association,
17, Hart Street, London, W, 1.

Bl
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Presentation of Prizes to the First Prize Winner
in the Transatlantic Amateur Tests.

T the mesting of the Wireless Society of
London, held at the Institution of Electrical
Engineers, Victoria Embankment, on Tuesday,
Fahnm;;aﬂ-ﬂlh. a presentation of prizes gained by
Mr. W. R. Burne, first prize winner in the Trans-
Atlantic Amateur Teats, was made.
Mr. W. K. Burne had been invited to London
from Manchester for the oocasion by the Wireless
Bociety of London, and in receiving the prizes at

table here. Only one suceessful member is present
to-night, and I think that all the apparatus on the
table and something that I have in my pocket,
presented by Messrs, . £, Auckland & Som, has
been won by him. But we are really congratulating
all the successful competitors, eight in all, and -
their prizes either have been or will be sent to
them in due course. 1 will ask Mr. Coursey to give
a short description of the Tests, (Applause.)

The Presentation to Mr.

the hands of the President he represented also
those other successiul competitors in the Tests
who had gained Becond and Third Prizes. Address.
ing the meeting, the PresipesT said :—

The next business is a very pleasant one indeed,
and that is to present the prizes to the successful
competitors in the Transatlantic Radiotelegraphic
Communication Tests in December. Mr. Coursey
18 going to give a brief description of the work done
by the succeasful receiver, so that I will not take
up the time of the meeting, except to say that 1
feel we ought to be very graieful to the firms who
have encouraged this work by their very generous
offers of these prizes, some of which are on the

.

W. R. Burne. [Fhotopress.
Me, P. R. Counsey.

I have been nsked to say two or three words
this evening on the subject of these American
short wave tests, which were carried out in December
last. Probably many of the audience here this
evening remmember Mr. Godley's visit to this country
and his attendance at one of the meetinga of this
Society, when he told us about the American
Radio Relay League, which is one of the largest
amateur organisations in the United States.

The first organised Transatlantic Test was made
im February, 1921, It lasted three days only with
one blank day in between the Testa. Nothing
definite, however, was receivid on this side, and a
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congsiderable amount of disappointment was in
consequence -felt both in this country and in
America. These negative results were dus not so
much to any failure on the part of sither the trans-
mitting stations in America, or of the receiving
stations on this side, but to the fact that the teats
lasted for too short a period for definite communica-
tion to be established in view of the very variable
atmospheric conditions.

The second test took place between the Tth and
17th of Decomber last, and lasted for ten successive
davs or, rather, nighta. There was, therefore, much
mora chance of signals being heard, and we can
now epay that American amateurs ocertainly got
into communication with amateurs in this country
using comparatively small s tus, as compared
with the high-power tnnmgmr‘m stations. The
ohief point of intereat in the Teata liea in the short
wavel e1m moet of them being round
uhutltwmﬁbﬁt BOIM® g0l up to 360 or
375 metres. The bulk of the stations worked on
round about 200 metres.

Before the testsa were carried out opinion in
America waa very divided as to whether spark or
C.W. stations would come out best. 1 think in.
this country we had wvery little hesitation in
- maying which we thought would be the best. But
very good results had been obtained in Ameriea
with apark seta having an input of 1k'W, and thesa
led them to expect that quite good resulta might
he obtained from their spark transmitters. This
in a senss proved to be the case, as signals from
spark stations were hoard by Mr. Godley at Ardros-
san. Scotland, but no definite s from spark
stations were heard by the British listeners. Mr.
Godley’s reception results showed that although he
hward some spark signals, he heard far more C.W.
stationa. 1 think this conclusively proved, if anch
proof were needed. that CW. tranemission s
undoubtedly more effective than spark over long
dirtances for the same power.

The scientific intereat of the testa liss in the
sccomplishment of radio communication, including
the reception of at least one complete message
over such s long distance with such short wave-
lengths and such small power. BSome somewhat
misleading staternents have been made as to the
possibility of the value of such signals ; but it is
quite obvious that to secure commercial trans.
mission over siuch s range requires much larger power
in order to secure regular communication, not
only every night, but every day as well. These
Teata showed that the signals came over very much
better on about two nighta than they did for the
remainder of the period. The transmission qualities
over the Atlantic during the period rose to a
maximum after about three or four days, and then
fell off to zero,and practically nothing more was heard

I think it would be of intersst to point
out here that the British entrants made grantﬁz
nse of high-frequency magnification than did t
Americans. 'Ithqa first four of the most successful
of our amateurs on this side all used high-frequency

ification on the short wavelengths. Mr.
CGGodley brought apparatus with him which waa
typical of the best American practice that they
had evolved for long distance short wave reception,
and he did not have any high-frequency magnifica-
tion in [ront of his firet detector valve. He used
the Armsirong super-heterodyne princple, in
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which the incoming mignals are heterodyned before
the first datﬂctﬂr valve. That scheme has been
used in this country, and one listener at least,
I kknow, obtained very good resulta with it ; but in
broad outline the succesaful receivers followed the
BAITIA ral scheme—one, two or three, or even
four or five, high-frequency stages with tuned

- anode coupling between the valves, followed by &

datector valve lndmhl}r one or two stages of
low-fraquency ampli ion. The best reception as
regards the number of stations heard was made by
Mr. W. R. Burne, of Bale, Cheshire, who inter-
cepted mignala from seven American stations.
Three for certain of these were received correctly,
with the code words which were allotted to these
stations, aa & means of definitely verifying the
recoption. Others were not doing individual
test transmission work, and had therefore no
deflnite code ai hut weré heard during a
* frae for all ™ and the remaining one was &
apecial C.W. station put up by a group of American
amateurs using practically the full licensed power
of 1 kW input. The signals from that station were
ocertainly very much more puwerl’u] than heard
from any other United States station, and it haa
subsequently transpired that the other C.W.
atations that were were using much leas
power than 1 kW.

The next beat reception was made by Mr. Whit-
fiald, of Birmingham. He received three stations—
1BCG, the above-mentioned special station, and
two others with complete code words. For the
next best reception two have been together.
They are Mr. Corsham, of Willeaden, and Mr.
Spence, of Huntly, Aberdeenshire. Each of theee
recaived one station with the correct code up.
(Others who received m wers Mr. A. E, ﬂm
slade and Mr. E. McT. , of Clapham, who made
& very prolon recaption of IBCOG; Mr. T,
Cutler, of Euuﬁ::mptnn, Mr. J. R. Forshaw, of
Liverpool, and another one in the South of England,
who does not wish his name to bedi

The American set used by Mr. Godley mmumnd
in all ten valves—two oscillators and thoe remaining
*ones detecting and amplifying. As a comparison
to this there was one British amateur who heard
gignala from 1BCG, and usod two valves and a

| detector. It is, I think, extremely creditable
that signals should have been heard on such simple
apparatus. Others used up to four or five stages
of high-frequency amplification.

Another interesting point might be mentioned
with rd to the comparison botwesn the times
at which signals were heard by Mr. Godley and
the British workers. On the morning of the 8
Mr. Godley reported ing & station 1AAW.
That has not been werified, as it has bean proved
ginceé that that station was not sending, »o it
spoms that somebody was using a false call. On
the moming of the ®th he reported no i
On the moring of the 10th he heard 1B

ial transmitting station. On the morning of
:Emllth he hﬂm‘d the greatest number of signals ;

he reported fifteon stations that morning, that is
on the first Bunday moming during the Testa. Aa
againat Godley's %m daﬂnita reception, reportad
on the morning of the 10th, we have that of Burne,
who heard four stations on the morning of the Bth
Decamber

As rogards the methods of valve amplification on

, the
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this side, we wers probably in advance of Mr.
Godley in that respect. We do not come up to
him with to the number of stations heard,
but when taking into consideration the fact that at
the beginning of the Tests he used an serial 1,350
ft. long, and afterwards cut that down to B30 ft.,
whereas all the British le had not more than
the Poet Office serial 140 ft., it dose not seem
surprising that he should hear more uﬂmls. In
fget, 1 think it ia all the more creditable to the
British workers that they heard any at all, and,
taking into account the difference in the aerial
sizes, our results show not at all badly as compared
with Mr, Godley's. He also heard signals on the
moming of the 12th ; but on the 13th, 14th, 1ith
and l6th he reported no = 8. As against that
we certainly have several a%;nllnh on the Bth; we
have one on the 10th, weé have several on
the 1lth, end we have one on the l4th, so
that again in two cAsSes wWe MAY BAY We Wars
hesring signals when he did not do s0. A receiving
station in the South of France also heard signals
towards the end of the Test when Mr. Godley
reported nothing.

It is also interesting to note that the United
Biates station 2ZL owned by Mr. J. O, Smith,
of Long Island, was heard hy the first three British
prize-winners, but was not heard at all by Mr.
Godley at Ardrossan.

I will only detain you a little Jonger to mention
the fact that a number of prizes, as already stated
by our President, were offered by wireless firms in
this country to thoss who made the best reception.
and two or three prizes were offered in some cases,
Some of the prizes carried conditions attached to
them to the effect that they would not be awarded
unless the succeasful amateur used appardtus
aupplicd by these firma, and that has cut out the
award of a few prizes. But the remainder, as
already sonounced in The Wircleas World, have
heen allocated. Several of the instruments are
here on the table, but one or two remain to be
rhosen by Mr. Burne, who has been offered the
vhoice of apparatus to the value of the prize. Well,
I do not think I nesd detain you any longer in
discussing  this matter. The Tests have been
succesaful, and it is hoped that before long further
definite communications may be established and

ibly also in the course of time regular working
ween the amateurs of the two countries.
{ A ppdanac).

THe FPRESIDENT.

BMr. Burne is present in person as & guest of the
Wireless Society this evening, and 1 think we will
ask him to represent all the other successful com-
petitors ; and I should like to ask him to come to
the table to hand him a cheque which, ss has been
stated, 1 have in my pocket, and let that represent
iny presentation to him and to the other succesaful
eompetitors, I should like to tender to them my
persunal congratulations on the successiul ecom-
pletion of the Test. (Applowse). I think we must
also thank Mr. Covrsey for his very lucid descrip-
tion of what happened ; 1 think we ought to thank
those in America who sent the messages through
for this most interesting aml instructive com-
petition. 1 hope that we will repeat it agnin next
year with even better results,

APRIL 1, 1822

Mr. W. R. Bunre. :
May I just s few words, as I have come up to
London !':l"[:||::|Inﬂ.u.m:.h.m‘l.arr and am expectad to
repreaent all the successful peopls. I would like
to thank you very, very much indeed for the
splendid way in which you have dealt with me in
inviting me up to London to receive thess prizes.
I nssure you it is a great thing for me, as I have not
heen in on before. What is more, [ waa hoping
it would be wet. People who come to Manchester
from London say Maochester is always wet, and
those who come from Manchester to London say
in London it is always raining. I was hoping it
would be wot, so that I could say the same. How-
ever, | am very glad it did not rain, because of it
being Princess Mary's wedding day : it would not

have been at all nice.

With regard to further testa acroas the Atlantic,
I have got into communieation with Mr. J. O.
S8mith (ZZL), Mr. Estey (1AFY) and others, who
very kindly sent again to a few of us who listened.
Mr. Coraham, Mr. Whitfield and mysalf listened until
about 2.30 a.m. from the beginning of this month,
and I eannot say that the tests have been altogether
succeasful ¢ but I think that one station was heard
one night by Mr. Whitfield and myselfl. On another
morning at 2.15 a.m. & station waa undoubtediy
heard by myself. I do not know whethoer the others
heard it. o-dav 1 had s letter from Mr, J. 0.
Bmith, of Long {nlnnd. paying he was very keen
on further tests, and sayving that he would be
sending every night at 8 o'clock, New York time
(i.e., ot 1 o'clock am. G.M.T.) calling ZKW, and
if anybody olse would like to listen for him 1 shell
be pleassd to hear from you.

I think it is a great thing, this Transatlantic
aignalling, and I am only sorry that I did not do
better. aving had an accident 1 was not able
to rig up my apparatus until the morning of the
Tests. Everything was so hurried that I could not -
pomaibly do better really, but I am wvery, very
ploased that other Britishers besides myself bave
beon successful, and I hope it will not be the
first or second time, or anything like that, but
that we will be able to get into communication
with tha American lo, and not only receive
their signals, but send to them as #ell, if only the
Post Office could be persuaded to grant ua licencea
for short wave work. [Applause.)

French Amateur Transmitting
Stations.

The French amateurs are taking full advantage
of their recently granted facilities for experimental
wireless t iggiond. We learn that some ten
stationa have already bheen licensed and we are
able to publish the calls of the first of thess, which
are aa follows :—BAB, BAD, BAE and TSFM
(the station of La T.5.F. Moderne), and 8AH.

The station S8AB belonps to Mr. Léon Deloy,
of Niee, We understand that this station which
has already begun to transmit has beem heard in
London. Wa shall be glad to receive reporta of
the reception of any of these stations or any other
stations bearing the distinguishing figure eight,
which it a s is to be allotted to the French
exparimental stations. . ’

UMIVERSITY OF CALIFORMIA
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A Tuner and Three-Valve Amplifier for all Wavelengths*

By Percy W. Harnis.

FEW months ago the writer of this article
was faced with the problem of how best to

A design and erect a receiving station of high

efficiency and low cost, to comply with the following
conditions ,—

{1) The installation to he sunitable for the
reception of all wavelengthis from 300 metrea to
23,43 metres [Bordoaux).

(2} To be sufficiently sensitive to give good
readahle signals from the chiel American high-
power stations on & standard amateur asrial.

{3) The constrnctional work to be performed
without a workshop or lathe and with a fow
ordinary tools, from well-made component parts,
readily procurable from the dealers

{4) ¢ total cost, including aerial, mast,
insulators, tuner, amplifier, valves, batteries and
'r.elt-ﬂl'dmnnu. not to excesd about twenty-five

L

n due course the Eruhhm. was solved, and it is
thought that a complete description of the installa-
tion and the manner in which it was made will ha
of some interest to those amateurs who lack
workshop facilitiea and expertence in making
wirelesa gear. As will be ssen, the installation is
such that any intelligent amateur can construct
most of 1t by the fireside.

* This apparatua was demonstrated and briefly
described at the Meeting of the Wirelesa SBociety of
London, on December 28th last. See The Wireless
Waorld for January 21st, page 643

AERIAL AND EanTH.

Having obtained the nocessary permit from the
Post Office, the construction of the aerial was first
undertaken. The writer is no believer in high
aeriala for reception, for this reason it was decided
to make the asrial from 50 to 60 feet in length
and 20 feet in height, with twin wirea six foet
apart, a twenty-foot down-lead at one end being
taken to the house, Actually it is slightly under
60 feet in length, owing to the fact that, with the
twin down-lead, the permitted 140 feet of wire is
not axcecded.

For the mast, & 20-foot aeroplane spar was pur-
thased (from one of the dealers advertising in this
paper, it o coat of 168, delivered). This was secured
to the back of a shed at the end of the garden
(see Fig. 1) Owing to the fact that the spar is fairly
rigidd and mapported against the shed for eight feet
or so from the ground, no guy ropes wers required,
To the top of the mast a small pulley block (1s. 8d.)
wasa Lied, and a rope, 30 feet long (ordinary clothes.
line), run through it and the two ends tiad together.
This double rope thus hung down within easy reach
for hauling purposes. A six-foot ash spreader
{3s. 6d.) was then purchased from the dealers,
together with five of the well-known green porzelain
“ ghell " insulators at ls. 8d. each, and a 1560-foot
roll of 7/32 phosphor bronze aerial wire (13a. 6d.).
Mapmdwwmid on the ground, a short length of
rope secured to each end to form a bridle, and this
rope fastened at its middle point to the 30-foot rope
already mentioned. Two of the " shell "' insulators

[

Fig. 1.—1It iz o misiake fo think that high aericls are necessary for long distunce rece plion,
high and, as shown in the sbeich, ia of modeat proportived,

in this article is only 20 feet
of wire iz 140 fecl. The free end ia due sonuth.

L i e 1,2,, i ?'IL'“"..'".I 8 g e A oy j )

L
-
n

#

The cverived deaeribed
The total Tergth
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were then tied to the spreader with strong cord
{one at each end), and the aerial wire unrolled down
the garden and cut into two equal length=. Two

Fig. 2. Method of attoching Aerial Wire to
I'nsulator, and Inmilator, to Spreader.

of the ends of wire were then passed through the
insulators, the strands eeparatod and twisted

round the wire to form a secure joint (see Figs, 2 and

). At the house end, two large hooks were screwed

into the frame above the upstairs windows, 20 feet
from the ground and six feet apart. To these
hooks short lengths of rope were fastened and at
their ends two more shell insulators, through which
the two merial wirea were passed. The down-leads
were then hrought down and together passed
through & further shell insulator, which had
previoualy been threaded on a transverse rope,
nupfmrtatl between a short pole and a hook on an
ot . The dining-room window frame was
drilled to take the wire, which was then passed
through the hole and finished with a terminal
inside the window-frame. To prevent water
entering, the hole was filled with Chatterton's
Compound. The general arrangement will be seen
from Fig. 1. An important point, and one which
contributea to the efficiency of the aerial, is that
the down-lead is held well away from the house.
No leading in insmulator is uscd - the wood of the
window-frame sufficing. (Fig. 4.)

Fortunately, the rising pipe from the wator-main
ia aituated in the kitchen immediately adjoining,
80 that a very short lead, taken through a hole in
the wall inside a cupboard, (& hole luckily made
previously by workmen to take a ipe), formesd
the earth connection. One end of the earth-lead
finishes in & terminal in the woodwork of the cup.

Fig. 3.

Method of attaching Spreader te Rope.

Aprrir 1, 1922

board and the other in a strip of tinned copper,
clamped to the pipe in the kitchen (see Fig. 4).

Tue TUNER.

Having purchased a Mark III* tuner and a pair
of 4,000 ohm Brown's telephgnes, the internal
connections were altored slightly, as described by
Mr. Philip R. Courrey in this zine (6th and
19th March, 1821), so that additional inductances
could bo inserted in the primary aod secon
circuite, and the aerial con r placed in parallel,
as weoll as in series, with the A.T.]. For preliminary
experiments, an induvctance was wound on A -
board former, 8 inches in dimmeter and about the
same length, tappings being taken off every few tums,
and very thorough tests undertaken with the aerial
and tuncr. Using the perikon detector, it was

ible to read North Foreland, Niton, Cherhourg,
avre, Ostend, Cullercoats, Land’s End, Norddeich,
Paldhu, Paris and many others, including on a few

am‘
o

T

Fig. 4.--The nerial is led in through a hole drilled
tn the window frame, No leading in ivamlator ix
used. (hn the right is shown the termina! for the enrth
bead. It 1# fired in the woordword of o cupdoosd,

ocegqions oven St. Maries e o Mer and Cadis,
while shipa, of course, wers nlwa!.'u atdible.

After these preliminary experiments were over,
the complete station was designed. It was to
congist of a three.-valve amplifier, with reaction,
one valve to be for high-frequency amplification,
one for detecting and owe for note magnifieation.
As no workshop facilities and very few tools were
available, it was necessary that everything should
he put togother Irom purchased components, easily
obtainable from the dealers.

CIRCUIT,

The circuit decided upon is skhown in its simpleat
conventional form in Fig. 5. The portion marked A,
ia comprised within tho Mark 1Tl tuner, on to the
back of which was mountad a three-coil holder
to take the well-known Duoloteral, Honeveomib
or Burndept coils, one coil being for aerial cireuit,
one for secondary and one for reaction. The portion
B is all contained within a second Mark 110 tuner
case, from which all of the original parts had been
removed, These empty cases can be obtained for

UMIVERSITY OF CALIFORMIA
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Fig., B.—Sonplified dingram of connections, Tt will be noticed that the H. T, battery iz joined to the 4+ terminal
af the L.T. battery, in which way the 6 volts of the L.T. are added to the H.T. XNo grid polentiomelers ars

tamed

n few shillings, and being very strongly made of
solid mahogany, are pnrt.inmrly suitable for
nsaprmbling wireless a tus. In addition, the
lid is of great value in ing the instrument free
from dust.

There are many occasions when three valves
give far too strong signals, and when one is ample
for the purpose. Further, it is useful to be a
to compare one, two and three valves on certain
signala, and to try the relative merits of a high-
frequency valve with detector, inst & detector
with a note ifier. It was, ltﬁzvfura, decided
to add switches to the set to allow of a rapid
change over to various combinations, After much
consideration, the cireuit was elaborated so that
with the aid of four switches, any arrangement of
valves could be obtained, and on the last wvalve
high or low resistance ‘phones used, according to
whether a telephone transformer he switched in
or out. Figs. i to 8 show how the switches are
used.

It will be seen [rom Fig. 5 that the valves aretrans.
former-coupled for both high and low frequency.
Transformer coupling was chosen s0 as to obtain
the highest efficiency. although resistance.capacity
coupling would have been cheaper to buy. It
must be remembered, however, that resistance-
capacity coupling in high-frequency amplification
is not iﬂ.lit:ﬂ'-l'l; for shorter wavelengths, For high-
frequeney amplification, the new Sullivan H.F.
transformer was purchased (this has a four-point
ewitel Tor 200400, 400-1,000, 1,000-3,000 and over
3.000 metres). and for low-frequency the * Federal ™

transformer.  Both have answered all expectations,
and indeed, excesded them. The grid leak and
condenser are of the combined pattorn. the values.
heing “W03 microfarads and two megohms.

The change-over switches are of the well-known
American battery type, dembunted from the
poreelain bases, The telephone transformer is of
the well-known Army type (valve to 'phone).

The method of assembly was quite simple.  First
of all, the wooden ition of the empty Mark 111
CHSE WAS POy and the ledge on which the
ehonite top resta continued right round the edge.
From one of the dealers a sheet of new ebonite,
G liiths thick, was obtained and fitted by the deales
to the exact size of the top. When cut it wei
exactly two pounds, and cost about 15s. or 16a.
cut, fitted and smoothed off.

The next step was to cut a sheet of paper the
exact size of this top, and lay out the wvarious
components upon it, until a good arrangement was
found. The position of all terminals, holes, eto.,
was then marked with pencil and transferred to the
ehonite, and the necessary holes drilled with an
American hand twist drill. The largest hole is
} in. in diameter, so large twist drills are not
required. For the drilling the ebonite was laid
in plare on ita and the drill rotated until it
pass=ed right through into the hox. This saved
the table and the * mess ™ was kept within reason.
ahle hounds,

The switches were not mounted in the u-rliﬂin-u-l
way ux purchased, but by screws (4 B A, will do)
pazsed through the ebonite and locked with nuts

'---'!'!'_Z|I!'I-.'1| Trom
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Fig. 6. Suwiiches set for use of detector valve alone.

on top. The connections were then solderad
undemeath the ebonite to these screws. This
makea & neater job than passing the wire thro
the ebonite and connecting it outaide, aa with
porcelain arrangement.

The terminals are all standard Mark I11 terminalas,
easily ohtainable from dealer for 3d. to El-id-
rach. The filament resistances require

inch holes. It will be noticed that separate

lament resistances are used for each valve—an
arrangement highly recommended if different types
of valvea are to be tried. It also has the advantage
that valvea not in use can he switched off. The
valve sockets require five holea each—one for each

| o — ]
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Fig. 8.—High-frequency amplifier followed by dotector.”

pin and one for the central bholding screw. The
small two-way switch above the centre aocket
servea to short-cirouit the reaction coil. 1t should
be noted that when changing from detector valve
alone or with note magnifier to H.F. and detector
with or without note magnifier, the connections of
the resction coil must be reversed. A reversing
wwitech would be an improvement here,

When all the holes are drilled qruu will be sur-
prised how many there are !) the various components
can le screwed into place without difficulty. The
moat difficult job is the demounting and mounting
again of the Sullivan switch for the transformer,
s the tiny studs must be carefully =et. It would
probahly be better to buy the transformer without
switch and use a larger one than that fitted to the

Aprrr, 1, 1022
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Fig. 7.—Detector vaive and note magnifyring valve.

complete transformer. Those who hbave them
could use the separste transformers mountad on
walve plugs in this instrument, thus saving expense.

Small mica and copper condensers (<001 micro-
farad) are shunted across H.T. terminals, teléphone
transformer primary, and L.F. transformer primary.

i irde

- -

Fig. 9.—H.F., delector and nole magnifier used
together. Note: The swiich in the right-hand corner
ronnects the final valve either to H.T. telephones
(npper position) or tranaformer and L. T, telephones
{lower position, as shown).

{In a further instalment of this article the wiring
will b described and details given of the amplifier
panel, together with photographs of the completed
mtation.)

e i

THE DUTCH CONCERTS.

The following iz an extract from a letter received
from Mr. H H. Idzerda, of the Nederlandsche
Radio-Industrie, acknowledging the sum sub-
scribed by readers of The Wireless World :—

“We have recoived your letter of February
17th, with enclosed cheque for £62 Ga. 6d.

“ Whilst we thank vou for your remittance,
we want especially to express our appreciation
to all subscribers and your good selves for the
support given and intercst shown in  our
concerts."’

LINIVERSITY OF CALIFORNIA
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The [ollowing additions er corrections should be inserted :—
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Experimental Wireless Stations.

DIRECTORY OF CALLS.

elete the particulars previously published in The Wireless World of the following stations,
2FB, 2K0, 2NR.

Lall

Letters. Watts, : in Metres,

2 FB
2EO

2 NR

2 PA
2PX
2 Q0
2 RK
2RB
2 SD
2 51

2TG

2TH
2TO
2 UM

1 VP

Powar
in

10
10

Wawve-
lengtha

1RO
1,000
500
1.00:0

22z

z

THT

185858

Hours
o
Working.

Various.
2000-2200
Weekdays,
L100-1300

Bundays,
19002100

1900-2100

——

1800-2100

18001700
19002000

System.

' 8park, C.W. and

Telephony.
C.W. and
Telephony.

. Bpark, C.W. and

Telophony
C.W. and Tele-
¥.
Telephony.

Spack.

Spark, C.W,, and
Telephony.

Spark, C.W.,
T.T., and
Telephony.

C.W. and Tele-

phony.

T oW,

C.W. and Tele-
phony.

S8park, C.W. and
Telephony.

Name and Address.

W. Ison, B0, Harmham Road,
Salisbury.
C. 8. Baynton, 48, Russell Road,

Moseley, Birmingham.

J. Knowlea Hassall, Mount Plaasant
Works, Wooden Box, near Burton.-
on-Trent.

Q. Z. Auckland & Son, 395, St. John

= E-t-l‘ﬂ'ﬂt. E-G—li-

H. H. Lueasman, 4, Avenua Parade,
Barking Road, East Ham.

P. Pritchard, Blenheim House, Broad
Street, Herelord.

A. E. Blacksll, 7, Maple Road,
Surbiton.

H. B. Grylls, Trenay Fawton,
Carew HRoad, Eastbourne.

J. Mayall, Burfield, 8t. Paual's Rd.,
Giloucestar. Portable Set.

L. C. Holton, 112, Conway HRoad,
London, N.14.

Sheffield University, Dept. of Ap-
plied Science, 8t. George's Square,
Bheffield.

Sheffield University. FPortable Sat,

F. Townsend, 46, Grove Lana,
Ipewich,

H. Lloyd, 3, Ventnor Place,
Sheffeld.

L. J. Hughes, The Wireless Station,
Mombasa, British E. Africa.

The following French Amateur Stations have now been Licensed.

8AB

8 AD
BAE &

TSFM '

8 AH

(RLY
204}

2100-2115

and at intorvala |

tull 2230,
Bundaya
TR0 1 H00D

Daily, various

C.W.

Spark
C.W.

C.W. and
Telephony.

YVilla dea Hautes.

Léon  Deloy,
Boulevard Mont-

Rochea, &3,
Boron, Nice,
J. Rousael, 12, Rue Hoche, Juvisy-
aur-Orge, France.
La T.8.F. Moderne. 11, Avenue e
Baxe, Paris,

Marcel Coze, 7, Hue Lalo, Paris, 16,

LUNIVERS
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: Resistance Capacity Amplification*

By B. L. STErEENSON.

of amplification which can he easily adopted
[or amateur purposes, thess being ** Note
Muagnification,” ** High Frequency ™ amplification
by means of intervalve transformers, and " H.F."
amplification using resistance capacity intervalve

THERH awre roughly speaking three methods

r'n}rmlmgﬂ..

e first method weemn to be the one which has
been most generally adopted by amateurs, but as
has been frequently explained, it cannot receive
stations which woild not be, at least, audible
nsing a single valve, under the same working con-
ditions. In other words, as the term " Note
Magnification ™ implies, it merely makes signals
which can be received on one valve louder.
In addition to this it has the attendant disadvan-
tages of being noisy, owing to the magnetic effects
of the iron of the transformers, and roatly, for these
transformers can handly be made by the average
amateur,

Tha sscond method, employing intervalve air.
cored transformers, for amplification at redio-
frequency (i.e., of the signals before rectification)
s undoubtedly the wmoat efficient method of
amplification. 1t amplifies very weak impulses in
the aerial-circuit and causes them to become atrong
enough to operate the rectifyving valve, thus causing
- fluctuations of current through the ’‘phones,
Thess weak impulses might not be strong Bnuugh
to couse a single valve to rectifly, whers no previous
amplification was used. This method, however,
hax a great disadvantage in cost and trouble of
upﬂru.h The amateur, in most cases, reguires
an installation which will work with reasonable
efficiency on all un#{'iuug'lhn, say, from 40{) metres
i 206K metres. In order to do thia he would
need about 0 separate intervalve transformors, as
well A8 an extrn varinble condenser for shunting
wervas their primuaries.  All this has, I think, been
Illiu? gone into, lately, before this Society.

The third method, uuln,g intervalve r'uup]mgn
runsisting of a high resistance and & capacity ia, 1
think, the simplest of the three, and it has all the
mhhnt-u.mu of the last two methods, with none of
their disadvantages. That is to say, it is both
cheap, highly efficient nnd oasy to operate.

First of all we will take a8 circutt of the usual
type, embodying the principles of Resistance.
Uapacity Amplification.

There are two distinet components of current
flowing round the anode circuits, The first is the
normal 1L.C, due to the H.T. battery and limited
hy the anode resistance, and the resistance of the
stream of electrons flowing from the filament to the
plato of the valves. This, of course, cannot operate
the telephones in any way. The other is the A.C.,
nt mdio frequency, which is superimposed on the
10.C., when signal oscillations are applied to the grid.

Now it ia necessary to maintain the plate of a
common "' R ™ tyvpe valve at a potential of about
=3 volts positive, to ensure efficient working and the
A Paper read befors the Manchester Wireless
Boviety on December Lst, 1021,

normal steady current Howing will be l.h-nrut
07 milliampa. From ﬂm{mt.wqmn
calculate the necessary H.T. voltage, Irlth Iﬁ
given 'l-"-l.ll.'lﬂ- of anode reistances. Thess are given

the foll table :—
H.T. Folts. Anode Resistance. Amplification,
40 20 thousand ohms. 2
ED H F1] LE] 3
m m 1] (] "
70 a5 i s 5
80 B0 ,, = g
m m III T ?
100 1040 s B

chan.nndan:l‘t.haﬂmwhn is connectod direct
to thw grid of the next valve, this grid will have a

ential of about 25 volts poaitive relative to the

ment. This will, of course, render the wvalve
inoperative.

If, however, put a condenser between these
two pointa we affeatively fﬂ: the D.C., while
the high frequency oscillations will be readily able
to jpasa. By this means the proper controlling of
the valve ia obtained.

These intervalve grid condensera should be made

such that they are enough to the H.F.
impulses caused by low wawvelengt and their
capacity seems ¥ to be given, in text-books,

as between 0-0002 mfd. and 0-0008 mfd. Conse-
quently the value usually given is 0-0005 mfd,

,In actual practice, however, much largor
ones seem to work better, p-utm‘uxy between the
firet two valves. A table can be given as follows :—

Between first 2 valves 0-003 mid.

. #ooond 2, 0-002 mid.

o third 2 oo 0-(WM)8 mid.
and not uatil the Afth valve do we come down to
the 0-0005 mid. condenser.

Much has been said the loas of efficiency
uf HReaistance.Capacity nm]:lhﬂvarn when receiving
wavelengths below about 1,000 metrea, This mny
be largely due to the fact that the grid condensers
used are too small, and will not pass the H.F.
impulses due to short waves. The loss of efficiency
is there in any case, but it can usually be made
less noticeable by increasing the capacity of the
condensers.

The reason for the ineffciency of these amplifiera
on short wavelengths is that the valves have an
inter-alectrode capacity of appreciable valoe
This has an eoffect equivalent to shunt tha
filament anode path with a condenser, which is
the BATO &8 shunting the anode resistance, and
t.hunlp a path for the H.F. currents. This
will lower the resultant impedance of the anode
resistance to A.C. and the voltage drop acroasit will
therefore be reduced. This will, of course, lowor
the amplification factor.

Now the impadanes of & condenser to A.C. variea
indirectly as the square of the frequency, so that
high frequency impulses, caused by low wavelengths
will pass the condenser very easily, and thus lower
the amplification much more than in the case of
longer wavea. Thia will be more readily under.
stood when we study the actual frequencies cansed
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by certain waves. The frequency of 300 metre
wavea ia 1,000,000, while that of 1,000 metreq is
300,000. Now the detnmental offects of the inter
electrode capacities vary as the aquare of thess
nombers (i.e., as 100 ia to §). Bo that this effeat
on a wavelength of 300 metres ia roughly 11 times
a8 much as it is on 1,000 metres.

Another centre of discussion seems to be the

id-leaks. If these are of too high & resistance

set sooms to *' howl ™ ily with a low
humming sort of note, and C.W. signals are flat.
On the other hand, resistances of too low a value
certainly stop the " howling,” but at a great cost
to mignal strength, and in some cases the set may
stop oacillating, particularly on low wavelengtha.
is guestion of * howling " ia extremely vital

when umng Resistance-Capacity amplifiers, and &
great deal of their variableness can, I think, be

ut down to an unsuitable choire of grid-leaks.
E‘ml.ly I used a standard 3-megohm leak for
gome time, with a two-valve amplifier, and the set
conld not be induced to “ howl ™ under any cir-
cumstances. Later 1 took the leak away all
together, and the set then " howled "' on the least
provocation. Signals were stronger than with the
3-megohm leak, but C.W. signals ware flat and had
a *“ poppy " sort of note. At present I am using
s strip of dry ocak 27 long, as a grid-leak. with just
a terminal through it at sach end for connections.
This is very effective and has greatly improyed
wignal strengih, at the same time causing continuous
wave atations to come in more on their real shrill
note. This, of courss, enables them to be heard
at a greater distance from the telephones. The set
*howls ** when the reaction euusl' in too tight,
and best signal strength is f when the set is
just off the " howling "' point. This is, however,
usually the cnse with any receiver.

(T'o be concluded.

Notes

The Telephony Transmissions from Eiffel
Tower.

The following notes on the appamtus used in
the transmissions of telephony from the FEiffel
Tower in the alternocons may be of intersst,

The transmissions are made on & wavelength
of 2,600 metrea, 8 valve transmitter being em.
ployed with four wvalves in parallel. A plate
voltage of 2,300 volts ia used to fesd the valves
and about B0 watts energy ie put into the aerial.

A fifth valve of the same type is usod to modu-
late the serial current, the plato circuit being

to the grid circuit of the traneEmitting

valves. The grid of the modulating valve is con-

trolled by a microphone through the medium of
an amplifier.

The Public Subscription for Professor E.
Branly.

The public subscription recently opened for
I'rofemmor Edward Bremly has, it s understood,
now been closed. The total sum received is
218,253 (ranca, and though the money is a personal
gift to Profeasor Branly, he intends to devote it
to the [urtherance of his wirelesa researches.

Time Signals from Wellington, New Zealand.
We are advieed by the Hector Observatory,
Wellington, New Zealand, that in future on Mon.
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days, Wednesdays and Fridays at 10.30 a.m. local

time, time signals will be sent out by Wellington

Radio. These will be in addition to the programme

at t in foree for sending out at 8.30 pun.,
the procedure adopted will be exactly the

HATTIS,

Magnetic Detectors for Colleges.

We are advieed that Messrs. The Wilkinson
Motor & Enginsering Company, of Lonsdals Roarl,
Kilburn, N.W.4, are prepared to pressnt to anyv
public schoel having a wireless laboratory or to
any wireleas society affiliated to the Wireless
Society of London, a Marconi magnetic detector
in case. A limited number only is available. The
only stipulation made is that the instrument
remains the property of the =chool or club in
guestion, and that carringe on the instrument
will be paid.

International Scientific Congress to be held
in Belgium.

The Association des Ingénisurs sortis e I'Ecole
de Litge are organising an International Scientific

to celabrate their 75th anniversary. The
congress will be held in Belgium from June 11th
to ltith, and an invitation to be present is extended
to gualified engineers of Belginom and allied coun-
tries. Wireless telegraphy is included under the
soction devoted to Electricity,

Full particulars are to be obtained on application
to Mr. 0. Leperaonne, Secrdtaire.Céndéral, 16, Quai
dea Etate-Unis, Litge, Helgium,

Wireless Navigational Warnings to Alrmen.

Information of a specially urgent naturs concern-
ing serial navigation, e.g.. warning regarding the
discontinuation of navigational nids or obstruction
of landing areas ot serodromes, will in future be
broadcasted by wireless telography from Air
Ministry Wireleas Telegraph Station, in addition to
being promulgated in the usual mmanner.

Such notices issued hy wirelesa will be alded ar
the end of the Air Ministry synoptic weathor roport =
transmitted on o wavelength of 140 metres
C.W. at any of the following times ((G.M.T)):
0600, OR(M), 1400 and 1904,

Amateur Wircless Discussed in the House of
Commons.

In the House of Commmona o March Tth Mre
Hurd {(Member for Frome) asked the Postinaster.
Coneral if his attention had been called to the
development of wireleaa telegraphy under private
enterprisa in the United States : whother he was
aware that the number of wireless telephone
recaiving setd had increassd in one vear [rom
A0,000 to G000 and the entire country had been
plotted into circuits with o central station so that
every mural and urban home might obtain, at »
vost below that of an ordinary gramophone, weat her
forecasta and business information as to  prices
and market conditions as wall o2 records of sermmons,
leeturss and entertainments 3 amed whether L
would endeavour to provide comparable facilitie-
nnder the Poat Office monopoly in thisa country,

In reply, Mr. Kellaway said : T am aware that
there has been a consicdernble merease in the
number of private wireleas instoallations in the
TTited States, but | have no definite information
s to the number of such installations, or o= repand-
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the arrangements for providing the facilities
described by the Hon. Member., 1 understand,
however, that in consequence of the danger of
interference with Government and commercial
communicationa, the United Btatea Government
are considering the restriction of the use of the
wireleas telephone for other purposes,

Pﬁrrl'l."nﬁ.m? to use wu-alaul?“rmmvulg apparatus
for experimental purposea is granted with com.
parative freedom in this country, the number of
installations being at present 7, The provision
of fncilities for broadeasting measages by wireless
1w under consideration.

8ir Harry Brittain (Member for Acton): How
ean you interfers with the Government wireless by
means of & receiving set T =

Mr. Kellaway : can give one instance which
occurred recently in the United Statea where the
Australian and New Zealand CGovernmenta both
complainsd that their communications were inter-
1:'lz|r|o4:!:l with by an amateur in California who was
trying to wireless a local concert.

Bir Heary PBrittain: An amateur receiving
station is a different thing.

The U.R.S5.1. Signals.

Amongst the decisions ammived at hy the
International Conference on Radio Communi-
cotions held in Pars during June, July and
August, 1921, was the necessity for the trans.
mission by & number of transmitting stations,
of seientific aignala for the purpoas of ohservations
relating to the law of the propagation of energy.

The law of the propaguiion of energy has not yet
been established on & completely and rigorously
scientific basis. The study of thia question covers
the choice of the most convenent analytical
formula, the determination of itsa constants, the
examination of the continuous variations that the
phenomenon of propagation und and of tha
causes which produce them, the definition of the
methoda suitable for the measurament of the
feebls recaption currents and of the electromagnetio
fialds produced, the establishment of the direction
along which thwﬁiﬂn of energy takes
place, etc. In to commence the attack
upon the problems it has been proposed by the
Paria Conference that & certain number of trans-
mitting stations should execute at suitable hours
some particular transmissions of which the wave.
length (or frequancy ) and the intensity of the current
in the antenna should be accurately measured.
A certain onumber of observers, distributed in the
receiving stations of different countries, should
record the intensity of thess signals, or better,
that of the corresponding electromagnetic field
. and possibly also the direction of propagation.

The signals, to be transmitted under the direction
of the Union Radicscientifique Internationalse
(U.R.8.1L), should last three full minutes ; the first
minute serving for the regulation of the receiving
apparatus ‘and consisting of the repeated emission
of a mignal com as followa ;=—

“URSI of (pame of the station }—(wavelength
in metres of the emission made the day before)—

(intensity of current in am during that same
emisgion) " a8, for example, " U of XY—
18,5600—230."" The succesding two minutes should

be cecupisd in the emission of a long dash. There
should then be sent to the Central Bureau (at

E
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Brusssla) the schedules of each transmitting station
containing the largest possible amount of technieal
data upon the emissions carried out, on the antenna,
on the apparatus, on the meteorological conditions,
ate. Analogous data should be d hed alo
by the stations that send out signals at regular
times becauss they also are able to serve for mea-
surements of intensity of reception. All this
data should be rapidly co-ordinated by the central
bureau, and should be printed and distributed
widely to those interested. Similarly, receiving
stations ahould record all relative data for the
pu{ﬂu of co-ordination of resulta.

study of atmospheric disturbances and
research in the direction of their slimination is
probably one of the most important subjecta in
:I.antm with wireless telegraphy in the present

Y-

France has already inaugurated the transmission
of U.R.8.1. signals from Eiffel Tower (FL), Nantes
(UA) and La Fayette (LY), these having commenced
on February lat.

The transmissions are made daily at the times
indicated below :—

Eiffel Tower (FL).
(Spark Transmission. Wavelength 2,800metres. )

G.M.T.

lﬂBEUEE-I%aFLUHHId&FL SO - B S
(exact W /L and in serial of the IONLS
day’s transmission ma;-gy pre

1036 Two minutes dash.

1038 Preparatory mignals ing the ordinary
somi-automatic time signala of 1045

Nantes (UA). ’

(Are Transmission. Wavelength 85,000 metres. )

1415 URSI de VA URSI de UA . . . . . .
{exact W/L and energy in wmerial of the
previous day's transmission ).

1418 Two minutes dash

La Fayette (LY).
{Arc Transmission. Wawvel 23,460 metrea. )
1866 URBIl de LY URSI de LY . . . . . .
{exant W/L and energy in serial of the
previous day’s transmission ).
1866 Two minutes dash.
1958 Preparatory signals preceding the scientific
timo signals of 2000,

Note.—In the absence of accurate information
aa to the exact W/L and energy in serial of the
tranamissions of the previous day s series of
;haluttarx will be tranamitted in place of these
gured.

A Wireless Reunion Dinner,

A Wirelesa Reunion, insugurating what it is
hoped will become an annual event, was held
at the Trocadero Restaurant on Saturday evening,
the 1lth instant, when Admiral of the Fieet,
Sir Henry Jackson, G.C.B., K.C.V.0., F.R.S..
took the chair at a Wireless Dinner. The company,
numbering about 150, was ocom entirely of
those who had served during the great war na

wiraleas officors of one of the fighting servioea
or in an equivalent capacity, and included a large
num ber BENIOr cersa of the BServieea, the

General Post Office, and the leading sciantfiic and
commercial intersata
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Alter honouring the toast of the King, the
Chairman proposed the health of S8enator M&nrmni
in an interesting and reminiscent speech, outlining
the growth of the youngest of the practical sciencea
from its very amall beginnings to its establishment
aa the test medium for a eystern of world
communications. He tendered his hearty congratu-
lations to Benator Marconi on his almost unigue
experience of having seen the results of his genius
and spplication grow to fruition in the course of
little over a gquarter of a century.

Benator lElruani in reply referred in moving
terms to his early association with Admiral of the
Fleet S8ir Henry Jackson (or Captain Jackson as
he then waa), who had from the role of

ting Officer to that of astive collaborator,

and to whose enthusiastic support the early adoption

of wirelean by the British Admiralty was largaly

dus. He also paid a glowing tribute, based on

inspection over varous war fronta, to

the efficiency of the British Wireless organisation

during the great war, and to the skill and devotion
displayed both by land and sea.

The Chairman in complimenting the Organising
Committes ible for the arrangements pro-

the th of ita Chairman, Colonel L. F.
v, D.8.0., R.E.

Colonal Blandy in reply explained the origin of
the idea of bolding & Reunion and proposed that a
Wirsless Dinner Club should be formed, and an
Annual Dinner arranged on the lines of the present
dinner. He proposed, that in the first instance,

ualification for membership should be the same aa
t which guidad the Committes in arranging the
dinner this year, i.e., that membership of the Club
should be confined to those who had done wiralesa
work during the great war as officers or in an
equivalent capacity.

The | was welcomed and everyone present
at the Dinner joined the newly inaugurated Wireleas
Dinner Club, Admiral of the Fleet Sir Henry Jackson
kindly consenting to be the first President.
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(Calendar of Current Events

April Bth.—Cambridge and District Radio
Eu-ciat-;‘r‘

April 5th.—Cowea and District Radio SBociety.
Opon Night.

April 6th.—Luton Wireless Society. ' Resistance
Amplifiera," Mr. F. Halstead, 8 p.m.

April Tth.—Wireleas Society of Highgate, * Valve
Characteristica and Practical Measurements of
Valve Conatants,'" by Mr. L. Grinstead.

April Tth.—8heffield and District Wireless
Society. " Byntony and Resonance,” by Mr.
F. G. Gilberthorpe. 7.30 p.m.

April 12th.—Cowea and District Radio Society.
* Bemi-Apericdic Amplifiers and the Reaction

Principle."

April 12th.—Radio BSecientific Society, Man-
cheater, @1, High B8treet, Manchester. Open
evening.

April 13th.—Liverpool Amateur Wireleas Society,
Colguitt Street, Liverpool. ** Accumulators: How
Made, Used and Abused,” by Mr. 8. K. Wilkie.

April 13th.—Ilford and District Radio Society.
Bocial Evening.

April 14th.—Leeds and District Amateur Wireless
Bociety, University of Leeds, College Road, Leeds.

“Bamuel Maorse,”" by Mr. W. R. Plowers.
" High Frequency Intervalve Transformers,” by
5. F. !{an:lnlilf B.5¢c. B p.m.

Mr.

SHARE MARKET REPI'.‘II]I'.’I'.-
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Correspondence

To the Editor of T WirrLEsz WorLD.

Sin,—We take the liberty to inform you that a
wireless society, the "' Norsk Hadio-Amateurklub,"
has recently been formed in Norway and has
already scquired many members. We see from
various lettera from you to Mr. K. E. Weedon,
Krstinnia, who is one of our members, that vou
will kindly publish reporta from our Society
occasionally, and thereflore enclose a short para-
gruph, which we should like to see published in
your paper, which, by the way, is very much
appreciatad by our members as & most valuable and
interesting source of both information and enter.
tainment for the * Wireless "' man.

From the enclosed notice you will realise that we
shall have to meet with many difficulties in our work
to liberate the amateurs in this country. However,

we have decided upon a method of progress which
will certainly lead to a result, whichever this may
be, and we hope that our Government will under.
atand, that the absolute prohibition of wireleas work
i#, in the long run, an impossibility, and that the
Government had better grant some {resdom
voluntarily.

Thus we hope within A not too long time to have
reached s position approaching that of the Enghsh
Armateur.

Taking into consideration your kind interest in
our position formerly, we trost that you will
fimd this information of interest.

G. H. PETERREN,

How. Secretary.
Norsh Rodio Amateur Cluh,

UNIVERSITY OF CALIFORNIA
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To the Edior of TRE WiRELESS WoORLD.

Bim,—0On the 2nd March, from 1800 to 1830,
I heard ZLG tmmtmgmmi: and aflterwards
speaking, to IZLM and 20W on just over 1,0HM}
matres.

As nonn of thess call letters appear in vour
lists I should be obliged if you can advise me who
2L.Q n, nr. failing this, if vou would be good enough
to publ mylatmmurdﬂ-rthntlmnygnl:mm
touch with him
hi:E. may ba mtamtad to hear how I received

W. Hairwoon Moox,
Caplain.

To the Editor of Tue WmeLrss Wontp.

81n,—-I notice among the co ndence in The
Wireleas World for Fﬂhrun?f 18th & letter on
“freak " aeriala, from Mr lliams, in which he
asks if any other amateurs have done anything in
thia Line.

I have made several experimenta with different
“aeriale,” snd have also notieed that statie is
greatly reduced with certain types.

ﬂna:-.rt.hiug I tried wan lmi.ngrf!-l':.;a- earth only, but
connecting it to the aannl terminal of the receiv er,
all the European hi EE‘H" gtations rome in
readably and NSH, u'i’l can juat he heard,
uRing one m*.tilymg -am:l rmu note  magniflyving
valve ; by adding another stage of note magnifica-
tion, the American stations are quite readahle.

Has Mr. Williama tried disconnecting aerial and
sarth, but leaving & tuning cirewit ocross A sncd
E?! (I used a 0-0M/l condenser in parallel with a
honeycomb coil 4 inches outside diameter). Then,
by standing the coil upright on its edge, directional

tion is ible ; but, of course, greater
amplification i necessary in thia case. [ Towund
that with the above, and using two H.F. valves,
one rectifying and one note magnifying, 100,
POZ, Stavanger, ete., are quite easily read.

Referring to the end of Mr. William'a letier,
some time ago, while receiving NS8 on one valve,
I removed the grid leak and substituted my fingers
without any change in strength of signals,

Hoping to hear of more ** stunts,'

8.E. 25. C. H. P
February 1teh, 1922,

NuTTER,

To the Editor of Tue WireLrkss Wonrin.

Sir,—The explanation given by Mr. Clinker to
" Experimenter ' on page 610 of yvour issue for
December 24th, appears undoubtedly to he the
correct one. 1t does not ssom possible to me to
obtain & " Lower Harmonie,” i.r., one having a
longer wavelength than the fundamental for the
following reason,

Given a wire stretched at A constant tension
between two fixed pointa, the wire, if struck, will
vibrate at a certain frequency N having a wave-
langth L. This will be the natural or Fundamental
N and L of the wire. By touching it lightly
half-way up and striking it the frequency alters
to double the Fundamental, +.e., to 2% and the

£

wavelangth decreanes o F

This is known as the firet harmonic in mnosie, Dot

correapondingly

Armin 1, 1822

apparently as the second harmonic o wireless,
I use the latter nomenclature. By touching the
wire ird or {th of the way up, the 3rd and 4th
harmonica can be produced, having rising lreguencies

of 3N and 4N, and shorter wavelengtha of é'
and 'i;md 80 on.

Wow fora * one must some-

Lower Harmunie ™

I

how obtain a frequency of —;;- with a wavelength

of 2L, 1 cannol conceive how this van be done
without altering the given ronditions.

In experimenting with a banjo it was found
when the top D was struck the lower D also vibrated,
This would appear contradictory to what has just
been written. The explanation is [ think the
hottom D) vibrates not hecause the top I} radiates
i lower harmonic but hy virtue of the bottom
I} being inherently able to respond through a
higher harmonic and so resonate with the higher
frequency of the top I

ese harmonics areé a nuisance generally, but
are somotimes very useful. With a heterodyne
wavemeter, range 1,000.2,500 metres, by means
of harmonics, | am able (o measare all wavelengths
betwean 3 and 25,(H6F metres with a very for
degree of accuracy. The wavemeter harmonics
are utilised for wavelengths below 1AHK) wnd the
Receiver Harmoniva for those above 3,500 metres,

Regarding ' Experimenter’s” letter. If GEW's
transmitting fundamental wavelength h-' taken
as 3,(HH) metres, then to pet what he calls & ** Lower
Ha.nru;mm " his receiving et st have been tuned
fo somothing in the vieiwity of LLIND metres, the
second harmonic from it would then beat with
GSW. The same thing would happen if his receiver
were tuned to 15000, 20000, 250K or 30,004
metrea provided the harmonies given out by his
receiver were powerful enough. Thess harmonie
effects would be due entirely 1o his reveiver and not
to GSW. As the Imnddurtance has been inereased,
naturally it ia necessary to inerease the Heactance
to get an optimum value and signals would there.
fore gain in strength as the coupling is made closer.

On the other hand : with what he calls the higher
harmonics, this eflect is due entirely to GEW, and
| take it * FExperimenter © is fnirly «lose to this
station, With GSW tranamitting on 3,000} motres
he will be radiating harmonies with wavelengths of
2,500, 1,680, 1,250, 106 and so on, and ©° Bxperi-
menter's” set if tuned to pear thess wavelengths
would pick them up.  Naturally again n weaker
coupling giving less reartance will be neceswury
with the smaller value of Ionduetanee.

It may interest DMH. (Sutton) and Ohm Sweet
Ohm ( Hampstead), who ask questions on the subject,
to know that BYC is easily read at Bushire on one
valve and Annapolia iairlly well on two valves,
With three valves POZ, IDO, YN and OUI rome
in fairly loud on a plain ° Burndept ™ type of coil
without any aerial orearth, The ordinary resistance
capacity coupling set is vad, Distances are roughly

B and DME miles to BYG and NSS.
Chommoy RARNE=,

Bushire W.0.,
Parsian Gulf,
February lsf, 1022,
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Wireless Club Reports

NOTE, — Under thes heading the Edilor will be plecsed to give publicalion fo re poris of the mu:mg.r of Wireldss

Clubs and Socielies. Such reports showld be submilied withow! covering

letier in the exact form in which they

are lo appear and as concise as possible, the Editor reserving the right to edif and curiail the reports of necessary.
The Editor will be pleased to conalder for publication papers of unusual or special Interest
read before Socletles. An Asterlsk denotes affillation with the Wireless Soclety of Loandon.

The Wirelesa Society of London.

The forty-fifth Ordinary General Meeting waa
bald on Tuesday, February 28th, at the Institution
of Electrical Engineers at 8 p.m.

The Fresident, opening the meeting, said :

Ballot papers have been circulated and will
be collected at the end of the meeting for the election
of new membera to the Society.

The following Hocietiea have been affiliated :—
The Radio Society of South Africa, Kensington
Wirelesn Society and the Highgate Wireleas
Bociaty.

Mr. Henry Mitchell has beon made & full Member
—formerly he waa an Associate Member.

A Presendation of Prizes gained in the Trans.
atlandic Tests was then made bo the first prize winner,
Mr. W. R. Burne, who also acted as the re presenfadive
of other prize winners nol presend,  (See page 10
of this 1akue, )

After the presentation the President said :—

I will now eall uF:-n Mr. Phillipa to open the Dis-
cussion on High Frequency Application.

At the conclusion of the Ihscussion (for which
son naxt isue ) the President announced the election
of the following to be Members of the Society :
Rev. C. H. Townson, . A, Exeter, H, J, Talbot,
J. Gillett, R. A. Palmer, W. H. Lloyd, A. W.
Fithian, H. G. Treadwell, H. Taylor, O. J. nter;
and Associate Members, M. Burchill, Felix M.
Louftéa, K. P. Strohmenger.

The meeting adjourned at 8 p.m.

Liverpool Wireless Assoclation.*

The Fourth Meeting of the Liverpool Amateur
Wireleaa Bociety waa held at the Royal Institution,
mitt Street, Liverpool, on February 23rd last.
Dr. Marchant, who waas in the chair, in introducing
Mr. W. R. Burne {Traneatlantic Test winner), said
that they were indeed very fortunate to have Mr.
Burpe to lecture to them. It was a noteworthy
achisvernent that an amateur had bridged the
Adantic with only one kilowatt, Marconi, in his
sxperiments, when coherers woere available for
receiving, used about 10 kilowatta. Knowing what
we do now about Transatlantic transmission, it
sema likely that Marconi made his first tests on a
very favourable night.

Mr. Bume, at the outset of his addreas, congra-
tulated Mr. Forshaw, of Liverpool; on his success.
Mr. Burne then went on to say that he had heard
one station over 3,700 milea away sending with s

of 1 kilowatt, and that it spoke very well
or the American amateur stations. In the case
of these hig commercial stations Mr. Burme said
the tendency was to tum loose & large power
mther than to have efficiency at the receiving end.
He went on to say that he believed that with a

receiving #et it was, in his opinion, not
vnlikaly that the amateurs would succeed in

getting m acroas the Atlantic with 100 watta ;
he was himsell contemplating & set of this power
with a view to doing this, and pointed out that he
had smuoeeseded in working regularly with an amateur
in Burrey with an input of leaa than 1 watt. He
said, in conclusion, that he tha British
Poat Office authorities would let all amateurs work
on any wavelength under 250 and do away with
the longer wave, adding that in his opinion the
day would come when amateurs would be com-.
pelled to work on long waves, while the commercial
stations would use the shorter waves, as these
were far better for long-distance work.

Professor Marchant, in proposing a vote of
thanks, pointed out th.u.t- in the early days of
wireleaa, short wavelengths wers preferred. Hertz,
in his original papers, showed that the rate of
radiation of energy was inversely proportional to
th.u usre of the wavelength., It wnas only when

ong distancea had to be covered that longer
waﬂllangtiﬂ weré used, because it was found that
the absorption of the longer waves was less
than with the shorter waves. There is, in fact,
A beat wavelength for any particular distance of
transmission, and that for the Atlaotic is in the
neighbourhood of 7,000 or 8,(MK) metrea. The trans-
mission of Transatlantic signals, therefore, with a
wavelength of only 200 metres, is & most interesting
and im ant achievement.

Mr. Forshaw seconded the vote of thanks, which
was carrisd with prolonged applaase. About

pixty members attended.

Fiith Meseting of the Liverpool Wireless
Bociety waa held on March Sth last, whon
Mr. H. Clarke, of Liverpool University, delivered

& on the Thermionic Valve.

on. Secretary, Mr. James K. Wilkie, " Avon-
dale,"” Knowsley Road, Cressington Park, Liver-
pool.

Kensington Wireless Soclety.*

A Meeting waos held at 2, Penywern Road,
Earl's Court, on Thursday., March 2nd, l.t- EEIJ'
p-m. After the business of the eveni
transacted the President called upon Iﬁ: Hﬁurlm
Child to give his lecture on ** Transmitters,"" with
* Demonstrations of Adjustmenta to Transmitting
Gear."

Mr. Child commenced h;,r dealing with the sarly
Hertz, Lodge anid Marconi oscillators, and demon-
strated by moans of o large quantity of apparatus,
the defects and advantages of condensers, rotary
and fizxed gops, tight and loose coupling, ete.,

in spark transmitting circuits,

A wvery hearty vote of thanks was tendersd to
Mr. Child and, after some discussion, the meeting
was adjourned.

Hon. Secretary, Mr. W.

J. Henderson, 2, Holly-
wood Road, 8.W.10.

i
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The Wireless Soclety of Highgate.*

Hon. Secretary, Mr. ID. H. Eade, * Gatra,” 13a,
Bed ra Avenue, East Finchley, N.2.

Tﬁnn‘:mharllup of thia Bociety ia still increasing,
and we have now nearly thirty members on the
books. The Bnmat;,r has now besen able to
to hold its meetings regularly at the nghgnu
Literary and Scientific Institution, Bouth Grove,
Highgate, N., and an aerial has h-uan erected on
the roof of that building. A G.P.0. licence, both
for receiving and for transmission (artificial serial
only) has been obtained, and & sub-committes has
been appointed to deal with the installation of the
Bociety's receiving set. The Bocisty's eall letters
are 2US,

The following lecturea have bean given aince the
last rupnrl- February Jeod, Mr. L. Grnstead,
“Amphﬂar.u Fun'lu-m.m-_:T 17th, Mr. D. H. Eads,

*The icl-mn Theo i March 3rd, Captain
W.RHT E “ernlm Recoption.™

The lecture kindly givem Captain Tingey
proved most interesting. Much interesting appa-
ratus had been brought by the lecturer, and he
illustrated his remarks throughout by experiments.
Exceptionally loud signals were obtained, including
some music from Captain Tingey's works at
Hammersmith, the latter being reproduced on the
loud speaker with remarkably little distortion.

The Hon. Becretary would welcome enguiries
from anyone intereated in wirelesa who is desirous
of applying for membership of the Bociety.

Cambridge and District Wireless Soclety.*

Hon. Secretary, Mr. J. J. Butterfield,
King Street, Cambridge.

A very wurceasiul meeting was held in the club-
room, Ram Yard, on Wedneaday evening, March
Bth, when Mr. Farren was in the chair and Mr.
Barron, of the Cambridge and Paul Beientific
Instrument Company, lectured on " Ray Track
Working." Mr. rron showed a seriea of lantern
alides illustrating the tracks of alpha, beta and
X.rays. These were actual photographs and were
nbumad by phntugra.phing the raya at the momant

worn from a particle of radium

Bfanarl in & glu.u chamber containi ll.l'
saturated with water vapour, and, on the air
suddenly expanded, the rays left a track of vapour
behind them. The Ray Track apparatus for
showing theae tracks was then demonstrated, and
thanks are due to the Cambridge and Paul Scientifie
Instrument Company for the loan of the apparatus.
Mr. Barron's kindness for bringing along so much
interesting apparatus was thoroughly appreciated.

Cowes and District Radlo Soclety.*

Hon. SBecretary, Mr. A, Ball, " Pretoria,” Castle
Btreet, East Cowea, LW,

The above Bociety I8 now in a very favourablo
position, and upwards of thirty members have now
been enrolled. Thanks to our President (8. E.
Saunders, Esq., 0.H.E.), we have got headquarters,
and rome very interesting work is being done.
Meetings are held every Wedneaday evening at
7 p.m., and anyone interested will be cordially
wu;];-wnad The annual fes for membership is
Ta. Bd.

Stoke-on-Trent Wireless and Experimental
Society.*

To close a succesaful year we are holding

un Exhibition of Wireless Apparatus in the Town
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Hall, Burslem, on March 30th, 31st and April
1st. By doing this we hope to encourage amateur
m]um in our district. Demonstrations will be
given during the time the exhibition is open with
various meothods of reception of telagraphy and

Soon we hope to be in possession of & transmitting
licence, which will be much ap inted in our
town, becausa at t thare 18 no local trans-
mission of telephony or talﬂgumjl

Any n interested sh lppl:;,.' to the Hon.

Becretary, Mr. F. T. Jonss, 360, Cobridge Road,
Hanley.

MNorth Middlesex Wireless Club.*

The 86th mesting of the Club was held on the
8th March and was wery well attended. The
occnsion was an Auction Sale and Exhibition of
Instrumenta. There wers some excellent instru.
menta on show, but the majority of thoss brought
to the hall were for sale. The autionecera were
Measrs. Dixon and Evans, and those who expacted
the proceadings to be lively were certainly not
ding inbed.

President thanked the two gentlemen who
had acted as auctionsers, and had materially
contributed to the success of the evening.

Particulars of the Club may be had from the
Hon. Becretary, Mr. E. M. Bavage, ' Nithadale,™
Eversloy Park Boad, Winchmore Hill, N.21.

Bradford Wireless Soclety.*

Hun_rdﬂﬂumt.l.ry, Mr. J. Bever, 85, Emm Lane,

'ord.

A moeeting was held in the clubroom at 7.46 p.m.
on March 10th, with Mr., W. C. Ramshaw, in the
chair. After the business of the meeting the
Chairman callesd u Mr. J. Baver to continue
hie lecture on the ** Principlas of Wireleas Reocep-
tion.” At the conclusion of t.hn'll:;upur a hearty
vota of thanks was

was very good.

Sheffield and District Wireleas Society.*

Hon. Becretary, Mr. L. H. Crowther, AM.ILE.E.,
1566, Meadow Head, Norton Woodseats, Sheffiald,

On the 24th February, at the Department of
Applied Beienco, George Square, Mr. A. F. Carter
exhibited a 7-valve receiving set fitted into a
writing cabinet, and gave a practical demonstration.
He pointed out the various difficultiea which had
to be overcome, also the best arrangement to get
the maximum resulta. A eritical and informative
discussion {ollowed.

D'n the 10th March Mr. A. Horton read a paper

*“ Mark 111 Conversion.™

anrl.l converted Mark ITI sets were exhibited
and their advantages and disadvantages pointed
out.,

Cardiff and South Wales Wireless Soclety.*

A general meoting was held at huudquutaru on
Thurul:ln}*. February #8th, Mr. N. Drysdale
preai

Mr. H. C. Linck deliversd a lecture on * Talephone
Ralays."” Mr. Linck ia to be congratulated upon
the masterly way with which he treated this
mubject, and a hoarty vote of thanks was tendered
to him for his interesting lecture,

On Thursday, February 23rd, 1022, Mr. A. H. Q.
Field gave a lecture on the " Basic Principles of

LINIVERSITY OF CALIFORNIA
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X-rays." The lecturer dealt with the theory
of light and sound, proving that both are produced
by wibrationa, and i1t was clear that we were able
to get insudible sound as well as invisible light.

A very hearty vote of thanks was accorded to
Mr. Field.

Hon. Becretary, Mr. P. O'Sullivan, 16, Adams-
down Square, Cardiff.

L ]

Burton-on-Trent Wireless Club.*

At & meeting of the Club, held on Fiidey,
February Z4th, Mr. A. J. Belby gave an intereating
lecture on ** Ether Waves and Ideas Obtained from
the HSpectrum.” Thers was a large attendance,
including several visitors. Mr. Selby explained the
varions groups of ether waves, the nature of light,
the origin of colours, and electro-magneto waves.
A spectroscops was exhibited and explained.
A very interesting discussion [ollowed, and & vote
of thanks was accorded to Messrs Selby and Parkin,
who kindly lent and demonstrated the spectro-

B
Hon. Becretary, Mr. A. J. Sslby, 66, Edward
Street, Burton-on-Trent.

The Lowestoft and District Wireless Soclety.

Hon. Secretary, L. W. Burcham, * Gouteacourt,™
Chestout Avenue, Dulton Broad.

The First General Annual Meeting was held on
March Tth at the new Headguarters at 5t. Margaret's
Institute, Lowestoft. The grw:u:lant {Mr. C. Chipper-
field), in his opening address, reviewed the progress
of wireless Hlnﬁ:ﬂphf. the useful work done by the
society and ita members in the t vear since
the anﬂﬂ.:r g insuguration. The number of atations
operating in March, 1921, were 5 crystal, 1 valve

and 1 lpuri. tnmnmm-ur to-day there
are 10 multi-valve, 3 single- va.lvﬁ. 3 stal
reception and 2 spark and 2 valve and telep
transmitter stations in operation.

The balance sheet presented by the Treasurer
showed a modeat balance in hand of 11s. 2d. on
ihe "a financial transsctions, Thers being no
disernssion, the balance sheet was adopted.

Ballot papers were then distributed for the
election of officers, etc. In the Chairman's report
on the work for the forthroming year, details wers
mven of the proposed exhibition, to be held in
Lowestoft on the 3rd and 4th August of thia vear,
also various achemes for field days and outdoor work.
The Secretary’s report on fees, efc., is as follows ;
Members® fees, 7s. tid. per annum and 5s. after
September lst; Assncintes, J8. per annum and
2a. after SBeptember lat; also a lovy of 6d. per
imonth to be made to cover cost of clubroom.

The result of the election being to hand, the
Chairman announced that the Officora and Com-
mittee had all been unanimously re-elected. The
Committes is ng now fecs [or provineisl
members. Will all those interested in the Soriety
please communicate with the SBecretary.

The Leeds and District Amateur Wireless
Soclety.*

A General Meeting was held at the Leeds Univer-
sity on February 24th. At 8 pm. Mr. G P,
Kendall, B.Be. (Viee-President), took the Chair
und called upon Mr. C. P. Hall to deliver & paper
on “* The Theory of the Valve.”” This lecture had
hecn specially arranged for the junior members,
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who turned up in large numbers and benefited
groatly as a result of the lecturer’'s remarks.
Apparatus, kindly loaned by our President [Pro.
fessor B. Whiddington, M. A., D.8e.), was exhibited

Mr. Hall, who at the close of his paper and
discussion demonstrated the method of plotting
valve curves. A hearty vote of thanks was accorded
to Mr. Hall,

Mr. Kendall then vacated the Chair, Mr. A. M.
Boage presiding. The Chairman called upon Me.
Kendall to daliver his pa. on ' High Frequency
Intarvalve Transformera.” The lecturer briefly
outlined the sssential diferonces botween H.F. and
L.F. intervalve itransformers, both f{rom the
electrical and mechanical points of wview. At
the close of the discussion s vote of thanks was
proposed and carried amid loud appla.ua&.

Mr. A. M. Bage exhibited a * Bage™ loud-

telephone at the meeting, the instrument
hnvmg n constructed at home.

On Friday, March 10th, at the Leods University
the Morse class was under the direction of Mr.
P. Cockroft. At & pm. Mr. A. M. Bage (Vice-
Prosident) took the Chair.

Mr. R. E. Timms deliverad hir lecture on ** High
Bpead  Line Tnlnagﬂph}r." Amongst the wvery
numerous apparatus on view were a Creed per.
forator, & hﬂatﬂ-t-anﬂ transmitter and a printing
receiver, all of which were described in some
detail, A discussion followed, after which the
apparatus was clossaly examined by o very
enthusinstic audience. A hearty vote of thanks
was acrorded to Mr. Timms and delivored after the
usual manner.

Hon. SBecretary, Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

Wireless and Experimental Association.*

At a meeting at the Central Hall, Peckham, on
March 2nd, members turned their attention to the
previous night's recoption of the Princess Mary
wedding muaic.  All membera agreed that the
modulation was as nearly perfoct as possible and
the Becratary was instructed to write to the Marconi
Scientific lnstrument Company to express rheir
thanks.

At the Central Hall, Peckham, on Wednesday,
March 8th, the Commmittee considered the proposals
of the London Wireless Society with regarcd to
representations to the [Mostmaster-General for
revising the regulations applying to  wiroless
amatours.  Aftor o prolonged discussion it waas
unanimously agreed that the London Wirelesa
Society hpd handied the matter. in & splendid
manner, and pledged the Wireless and Experimental
Aa=ocintion to support unreservedly the steps that
had been and were being taken.

Hon. Secretary, Mr. (leo. Sutton, AM.LE.E.,
18, Malford Hoad, 5.E.22.

Plymouth Wireless and Scientific Society.*

On Wedneaday, February 8th, the members
of the Society attended & lecture of the Junior
Institution of Ll:gmem on the subject ** Alterna-
ting Current Motors,”

On February 15th the ordinery weekly moecting
was held, at which a lecture on Badium  amd
Radio-Activity was given by Mr. C. E. Harris.
Lrealing with the subject hi=torieally  at  fiest,
the lecturer mentioned the work of Becguerel,
the Curies, and Huoatherford,

L |
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On Wednesday, February 22nd, an exhibition
of apparatus wes held at Plymouth Technical
College. BSewveral complete sets were on view and
at work. Some very fine mignals were obtained
on & O-valve set, with separate heterodyne. A
show of various wirelsss components of Measrs.
Auckland proved a centre of sttraction. -

On Wednesday, March lst, & lecture was given
by Mr. I’. Arharry on ** Heterodyne and Autodyne.
Tha lecturer himsell i an enthusigatie believer
in saparate heterodyne, but succeaded in giving
ur & perfeotly unbiased account of the two methods.

There i still plenty of room in the Societ &' for
new members, and the Hon. SBecretary, Mr
Lock, 9, Ryder Hoad, Stoke, Devonport, lrl:-uld h-a

lad to hear from prospective members.

he Wireless Soclety of Hull and District.*

At & recent meeting, Mr. J. Nicholson, A M.I.M.E.,
gave some very useful advice on the upkesp and
oare of accumulators, which are so essential to
all wiralessa cxperimenters in these days of valve
reception. Mr. W. J. Feathorstone occupied the
chair, and at the close of the meeting moved a
vote of thanks to the lecturer,

On Monday, February 27th, 8 meeting of the
eommittee waa held under the chairmanship
of Mr. Henrv Strong (Vice-President), when a
number of matters were dealt with. The Hon. Secre-
tary reported that the membership had now reached
34, and that the funds in hand amountad to
£10 15a. 8d., which was considered very satisfactory.

Mr. G. H. Strong (President) occupied the chair
at the ordinary meeting of members which followed,
when there was o good attendance to hear a paper
read by our Vice-President, Mr. Henry Strong.
The lecturer treated thoss present to & clear
explanation of elementary almtﬂmt.jr and magnetism
which led up to present day wireleas,

Mr. Henry Btrong was sccorded a heart
of thanks on the proposition of Mr. J. Nie IEDIL

The fortnightly meeting of the Society was hald
on Monday, March tith. Mr. G. H. Strong (President )
presided over a goud attendance of members.

After some routine business was dealt with,
Mr. Henry Strong, AM.IN.A., M.l Mech.E,
EAVE & VEry comp ive and instructive paper
on " Valves.," At the conclusion the lecturer was
heartily thanked on the proposition of Mr.
Jepheott, which wag seconded by Mr. Snowdon.

Further intending membera will be welcomed,
and should apply for particulars to the Hon.
Becretary, Mr. H. Nightacales, 18, Portobello
Street, Hull. .

Southport Wireless Soclety.*

Hon. Becretary, Mr. W. E. Otter, 5 Tower
Buildings, Leiceater E.tmut., Bouth

The usual weekly meeting waa I‘mﬁm the Queen's
Hotal, Promenade, Southport.

1t was announced that the late Secretary, Mr.
Eustace Field, had been re-elected Amociate LR.E.

Will all interssted in wireless in Southport or
Birkdale district, please communicate with the
Hon. Bncmtarj.r,

Bince the purchase of s four-valve German low-fre-

oy mprﬂer signala are not so alusive, and the
ub-room ia to be repaired during the next few
days, thanks to our Chairman and a few mem bers.
The Thanet Radlo and Experimental Soclety.

All communications to be sent to the Hon.
Organising Secretary as balow,
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The abova Club had a very successful show and
demonstration of wireless apparatus at the Art
and Industries Exhibition, held at the Margate
Pavilion and Winter Gardens, January 23ith 1o
February 4th, (A description will be published later)

As members are coming in from tho surrounding
towns it has been decided to alter the name of the
Club to The Thanet Radio and Experimental
Society, and a long and useful life of this Society is
confidently anticipated.

Hon. Secrotary, J. H. Byes, 33, Richmnond
Avenue, Margate.

Hon. Organising Secretary, Mr. H. M. Waininan,
10, Norfolk Road, Margate.

Edinburgh and District Radio Society.*

A General Meoting was held on March [=r1.
Business being concluded, the chairman expressed
his appreciation in welcoming Mr. Forbes Boyd,
of the Sheffield Society, who had so kindly come
forward to give a paper on * Direction Finding."

Mr. Forbes Boyd dealt with his subject as very
few others could have done, explaining where
improvements were required and how, in spite of
innumerable difficulties, they had been achieved.

After the usual discussion the meeting expressed
their gralitude to Mr. Boyd, in passing a very
hearty vote of thanks.

Homn. and Treasurer, Mr. W. Winkler,
8, Ettrick Road, Edinburgh.

The City and Guilds Wireleas Society.*

The above Society held a General Meeting on
Wednesday, February 8th, with Mr. H. J. H.
Chapple, B.Bo., in the chair. Business being ron-
cluded, the President (Professor E. Mallett, M.5¢.)
delivered an addreas entitled ** Wired Wireless,™"
The address was devoted to an outline of the
subject upon which Professor Mallett has done
much reasarch work, and was presentad to a good
audience in & most interesting form. The subject
i8 one which is still in ita infancy, and not well
understood, though its possibilities in long-distance
telephony are very great.

At the close of the meetin var;rhuu.rtj
vote of thanks was accorded t-ha%’mu.d

Preston Scientific Soclety.*

A Genernl Meating was held in the Bociety's
rooma, 118a, Fishergate, on December 18th, 1921,
whan the following Oficers and Committes were
eo-opted to o on until the Annunl General
Mesting to be held on Monday, March 27th, 1922,

Chairman, Mr. W. .J. Rolfe, AM.LEE.; ¥Yice.
Chairman, Mr. W. Paddock; Hon. Secretary,
Mr. A. Pickering;: Committec, Mesars, J. I:JI

Morrig, J. N. C. Bradshaw, W, J. Bryce, W. Beattie,
AM.ILEE., C. C. Breakall, T. Malling and W.
Danson.
On January 18th a lecture on ** Wireleas Tele-
%ﬂ hy and Telephony " was given by Mr. W.
;fdmk, before an audience numbering S0,
A lecture on ** High wency Amplifving ™
giuvan on February Gth by Mr. J. N. C.

Will members please note that meetings will be
held every Monday evening until further notice.
An.j' particulars of membership will be supplied

Eplmmmn to the Hon, Secretary, A. Pickering,
ispham Stroet, Preston.

f".['hmpn.purmﬂ he published in a subssquent issue
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Brighouse and District Wireless and Experi-
mental Soclety.

The first mesting of the above Society waa held
in the lecture room at the Liberal Club on Monday,
February [3th. )

It is proposed to hold instructional and burzer
practico classes one nlght. wach woak,

In the winter EEEHIIJII A series of lectursa will
be heldd.

Mr. H. A, B'Iukuhﬂrnugh Toothill Hall, Rastrick,
was elerted Preaident,

Although new, the society has now about 28
members. Will anyone interested in the societ
pleass communicate with the Secretary, at Oa
View, Rayner Road, Brighouse. The headguartars
of the Society will be notifiad later.

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

On February 8th an exhibition of members’
apparatus was held, A coil winding machine by
Mr. J. 8. B. Clarke, was one of tha attractions,

On February 15th, Mr. R, L. Dawson gave & very
zntamutm,g lecture on inductance, giving the
various formulae used in ita calculation, and explain-
ing their derivation. He was accorded a hearty
vote of thanks for his efforts, his lecture being
griatly appreciated by those present.

An ml;-umhmp; demonstration of a two-valve
receiver was given by Mr. J. 8. B. Clarke on March
Ist. He showed the connecting up, and members
had an opportunity of trying the set for themaslves,
from which much amusement was derived.

The Bociety’s licence having been obtained it
was decided to erect the aerial as soon a8 possible.

Dundee and District Amateur Wireleas
Assoclation.

At a meeting of the above Association held at
the Club Rooms, Morgan Academy, Dundee, on
Tuesday, February 17th, Mr. R. L. D. Kennedy
lectured on Set Construction.

As the Club valve set is built on the same lines
ax Mr. Kennedy's own sét, members obtained the
additional advantage of listening to a moat intareat-
ing lecture, in which the Club set waa included.

Hon. Becretary, Mr. R. H. B. Candow, 33, Cow.
gate, Dundes.

Bolton Wireless Soclety.
Hon. Secretary, H. Chadwick, 8, Raimond
streat, Bolfon.
Om Tuesday, February l4th, in the new head-
uarters, Bradford Buildings, Mawdaley Street,
q}m Society had the pleasure of making the

uaintance of Mr. J. MeKeman of the Mancheatar
Wirelesa Society, and spent & very absorbing
evening on the wonders of " High Frequency
Cuorrenta.”™

The lecture waa ably given by Mr. McKernan,
and was repeatedly ill with practical
experiments, the instruments forming & very im-
p.nsing ghow when arran on the table. Mr.

McKerman was warmly thanked and applauded
for his afforta.

A sale of members' spare gear was held in the
headguartars on February 2lst, and continued
on the 24th. The Society benefited by & pre-
arranged on all sales.

On Tuesday, March Tth, we wers honoured by
a vigit from Mr. W. R. Burnn. who 8 now so we-ll
known as to need no introduction.
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Mr. Parkinson, in the chair, called upon Mr. Burne
to give a few words of advice regarding wireless
talegraphy warlung

Mr. Burne 13.: with & deseription of
various fypea of high frequency amplifiers, about
which most of us know so little, He described
the rosistance, resction and transformer coupled
circuits, the last named being dealt with in detail,
aa it 18 in thia type that moat of ue are intereated,
Mr. Burne having used them in the Tests,

At the conclusion of the lecture Mr. Burne was
kept busy nmwarin%uq;mium. and some very

knotty poipts on frequency work were
atraightensd out, after which Mr. Parkinson
moved a vote of thanks ; this was heartily accorded
by all presant.

Hon. Secretary, Mr. H. Chadwick, 8, Raimond
Streat, Hallwell, Bolton.
Southampton and District Wireless Soclety.

Hon. Becretary, Mr. T. Cutler, 24, Floating
Bridge Road, Bouthampton.

A very succeasful meeting of the newly formed
Bociety waa hald in the Kingsland Assembly Rooms,
Southampton, on Wedneaday,. March 8th. Arrange-
ments were made for the buzzer practice, ete. The
Club serial will be erected in the course of & week.
Application ia being made for the use of receiving
and C.W. transmitting gear, and it is hoped that
concertsa will be given weekly. Mr. Freeman was
elected Chairman. The aims and objecia wers
discussad and rules drawn up and confirmed.

New memberas will be welcomed, and enguiries
from anyone in Southampton and district intorested
will ba gladly answered by the SBecratary.

Hounslow and District Wireless Soclety.

The above BSociety have secured permanent
headquartera at the Council House, Huu.mlnw.
where they hope to settle down to serious work.
The Society is still handicapped for apparatus,
but hope to get this aa they go along. A junior
section has now been formed, and in time should
he & great succeas. Application has been made
for affliation to the London Wireless Society.

On February 16th a demonstration and ure
was given hy Captain Tingey. The lecturer first
dealt with the nerial earthing srrangementa. He
next proceeded to demonstrate his spparatus,
showing both low frequency and high frequency
amplification,

Mr. A. R. Pike thanked the lecturer and proposed
s vote of thanks which was heartily earried.

Meetings are held at the Council House,
Hounslow, each Thureday at 8 p.m

Hon. Secretary, Mr. A. J. Hnlfﬂ, 20, Standard

Road, Hounslow.

Ilford and District Radio Soclety.

Thie Society has been fortunate in sscuring
more central headquarters at S5t. Mary's Church
Behool, Ilford.

A most enthusisstic gathering listened to &
lecture given by Captain Tingey on January 1Bth,
the subject being * Its,”" which were dealt with
in a very practical manner. The lecture was much
appreciated by all present.

n February Bth, Mr.- Rope, one of the SBociety's
members, gave an instructive address on Accumu-
lators, and many of us learned to appreciste more
the value of this important piece of apparatus
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and will certainly give it more care and thought
in the future,

On March 2nd, Mr. Welsh, the Benior Vice-
President of the Society gave his long-promised
lecture on ** Alternating ta." The lecturer
at the close was asked many knotty gquestions
which he ably answered.

Hon. Secretary, Mr. Lionel Vizard, 12, Beymour
Gardens, The Drive, Ilford.

The East London Radio Society.

Hon. . Mr. L. E. Lubbock, Hay Currie
School, Poplar, % 14, ¥

The above Bociety has been very fortunate
in having two rooms put at their disposal. One
m the Lacture Hall, Woodstock Rud..nnd the other
in King George's Hall. Though recentl fmmad,,
we are pleased to report that substanti
has been made, and the membershi nuw tutalu
fifty. Meetings are held on Ay evenings
at 7.30 when practical work and experimenta are
carried out, and on Baturday aftermoons from
3 pm. to 5 p.m. for lacturea.

On February 11th & demonstration in Wireless
Telegraphy and Telephony was given Mr. F. O.
Read, on apparatus kindly lent by Mesars.
Bumbam of Deptford. The meeting was well
attended, and we are greatly indebted to Mr. Read
for & very instructive and Emjurnhla avening.

A peried of lectures has been given by Mr. Hainea
and Mr. Keens ; the former on the construction
and working of one and two-valve seta, and the
Istter on Hli Frﬂqualmy Currents, and the Action
of the Telepho

Arrangements are being made for affiliation
with Thn Wireless Society of London.

Wolverhampton and District Wireless Soclety.
« At an informal meesting held at 26, King Street,
Wolverhampton, on March 1st, it was decided to
form & Wireless Society for Wolverhampton and
District. Twenty-four prospective members at-
tended and were enrollad, and as others who
were unable to be at the meeting have expressed
their desire to join, there 18 every prospect of o
atrong memhbership. The following officers were
electod :—

Chairman, Mr. H. H. Speke; Hon. Bocretary
(pro fem.), Mr. G. W. Jones; Hon. Treasurer,
Mr. ¥. . Redbead; Committes, Measrs. H.
Stevens, H. Taylor, H. L. Freakley, J. H. Devey,
T. W. Higgs, Geo. W. Fairall.

second General Meeting was held on
Wednesday, March 156th, Mr, H. H. S8peke in the
chair, There was again a very good nitendance
and several new members were electad., Mr. G. W.
Fairanll was elected Vice-Chairman, and Mr. Douglas
Baker was elected to take hs place on the Com-
mittoe,

During the evening one of the members Mr. H.
Taylor, 2KQ, was tuned in as he was turning out
gramophone music. Mr. G. W. Jones, alterwarda
gave nfawhmhmdi:pﬂﬂnbhubﬂtmﬂhudlﬂf
receiving telephony, and all were interested. Pro.
coedings terminated at 10.30 pm. Everyons is
looking forward with great interest to future mest.
ings, which will be held every week, on Wedneaday
evenings at 7.30 p.m.

The Hon. Becretary., Mr. Geo. W. Jones, will
welcome any  applications for membership at
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B R Btreet, or at the Headgquarters,
26, King Street, Wolverhampton.

The Wallasey Wiﬁn and Experimental

ety.
Hon. Secretary, Mr. C. D. M. Hamilton, 24,
Vaughan Road, New Brighton.

The Bociety held their seventh evening meeting
on Thursday last, at 106, Albion Street, Mr. J. C.
Mason in the chair.

The fimt half of the meeting waa principally
business, and an excellent syllabus for the coming
REREION Woa :rmngad.

The remaining time was taken u E by peneral
discussiona, many questions being and ably
answersd by the members. .'.lﬁl:it.mn with London
i# beoing arranged.

Grimsby and District Radio Soclety.

An efficient and comfortable Club-room haa
now bwen secured by the above BSociety. On
Mareh Tth a meeting was held, there being 21
membera present ; Mr. Hewina (Presidemt) Mr.
Rushton and Mr. Wood (Vice-Presidenta) all
demonstrated their apparatus, and an enjoyable
evening waa spent by all.

Meetings will be held each Tuesday evening
from 7 pm. to 10.30 p.m. in the Club-room at
The Lincolnshire Motor and Electric Traction
Co.'"s (Mficea, W ate.

Hon. Becretary, Mr.J. H. Perkinas, 35, Hare Btreet,
Grimaby.

Richmond and Kew Wireleas Society.

The above Society hasa now been formed, and
meetings are held at 3, Lonsdale Mews, Sandycombe
Road, near Kew Gardens Station.

During the last two meetings the following
have besn elected :—President, Mr. H. Lloyd;
Vice.-Preaident, Mr. T. Golding; Secrstary and
Treasurer, Mr. A. J. Richardson: Assistant

Becretary and Treasurer, Mr. P. Kendrck,
A an aerial has been erected and a complete
set of instruments installed.

Correspondence and
ship should be ad
14, Foreat Road, Kew.

Ipswich and District Wireless Club.

It ia with the deepest regret we have to chronicle
the death, on January 28th, of Mr. W. C. Firman,
of our Committee, and one of the oldest pre-war
amateurs in the district. A letter of condolence
waa sent and our Treasurer (Mr. Kooble) reproesented
the Club at the funeral. A wreath waa also semt
by members of the Club.

Our local Member of Parliament [SBir F. J. C.
Ganzoni) has kindly consented to become First
'Pranidant of the Bociety. The Club set & now

and buzzer practice is indulged in every
Monday night for a short period.
Ealing.

Mr. W. F. Clark, 52, Uxbridge Road, Ealing,
W.5., will be pleased to hear from any gentlemen
willing to help form & Wireless Society for Ealing.

plications for member-
to the Hon. Becretary,

MNote.—In bringing reports up to date, owing
te the change from fortnightly to weekly issue,
it i= regretted that it has n necessary to
considerably curtail many of the reporta in order
that future reports may receive prompt publioa-
tion. [Ep.]
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IJNI‘I' CﬂlL
-* HOLDERS

. te fit any standard coll
PRICES :

Fixed Unit -'lfﬂ

Method of Mounting Moving Umt - 28
Coil Holders. POST FREE.

S IVORINE CONDENSER
If‘. ‘x n‘lm 3 md:ﬂ 2;“ post Eris.
| .

xx -/ MICROPHONE BUTTONS

2/- post free.
EVERYTHING FOR WIRELESS

ASHLEY RADIO
69, Renshaw Street, Liverpool

——
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AN IDEAL
VALVE ACCUMULATOR

ORDER EARLY TO
AVOND DELAY

2 volts
iﬂ J‘l[l]ps-

DIMEMNSIONS:

Height, 8°
Length, 4*

Widih, 3*

lI':‘l'.ru.'l‘ll h'lll'n'\-'.:l: J.l_'h'_l :\.+ -|-|_

PRICE
10/-
EACH

WATES BRI]S.,

Oifice — 132, CHARING CROSS ROAD, W.C.2
Retnil Mechanics— 14, GT. QUEEN'S ST., KINGSWAY
- 3, HIGH 5T., BI.I:IGH!:-HIJH‘H w.C.2

THE

H.a {Sms.p Height 15"

PRICES:

H.1 {Large) Law Resistance, 1 20 ochms ...
H.,E 15[11:[[} i

i.ow Resistance, 120 ohms

{:"u.-:'ugm puit free on application,
SOLE

MANUFACTURERS ;

#’Fl’-‘l 4

“BROWN” LOUD SPEAKERS
WITH NEW IMPROVED CURVED HORNS.

The 'requllll:tl- of a Loud S-p!':'lnl'.rr are pure tone, clear articulation, and good
velume of sound. The * BROWN™ Loud Speaker possesses these qualities,
and they are enhanced by the new
improved curved horn,

THE AMATEUR does not always
need the full sized Loud Epl-:l'.:'r {H. I:]-
ss used in Lecture Halls, and a small
type (H.z) has been designed to meet
his more modest home requirements,

THE NEW HORN used with
bath H.l and H..!. 13 conslrucled o
the logarithmic law of incressing
openings and is acoustically perfect.

'I"'hf."'ﬂl'ﬂ“"ﬂ " Standard Pattern [wuh upr1ght ruurl'ult:l]

(High FKesistances for all patterns !.l'ﬂ to EJ" extra)

S. G. BROWN, LTD.,
SHOWROOMS: 19 MORTIMER STREET, LﬂHDﬂH, W.1 Telepbone: Museum 4950

Victoria Road, Morth Acton, London, W.3
Tr.l’.-gr.:nu: “ Sidbrownix, Loandon,”  Telepdome: Chiswick 1464,

£8 5 0
E3 0 0O

H.t iLargel Height 2™

Hale ._-_Igrq-r_f:.r the Argentine ;
Horacio D). Guerrers, Las Heras 2480, Buenos Aires

UNIVERSITY OF CALIFORNIA



xiv THE WIRELESS WORLD AND RADIO REVIEW Arpm 1, 1922

SLAB INDUCTANCES,

; 3 Stmge | Range 300 metres e we - &~
fu e ath g o w e nen Wopoigest 3 D yam . ..o W
il 7, 1 Ry 5, Cooey, post in " . " . v .e

A &=t ol corves, mrlgi each slab, and swtable cireuits. w " 1L800 w8 W an T8

Each coll specially vested before dhplirh and deliversd . i 2.5m i . e B3

in sealed box, & 6,000 . e S S o
These Inductances are useful as Aerial Tuning Induciances, - %000 12/
Heartion Colls, Lowse Couplers, Variometers, #ic., and specially w7 B L . i - -
useful with stand and bolder, see Radio Constructs advertise- w B 000 . . s .« 143

meni on page vill.

BATTERIES OF MERIT

A stage. Ranges same as above {ype.

52/8

15 m!tg = 1%, with wander plug ... L .
i '|.tr|F i TRl = LGk ] : i = . :-lllll-ll!ii'll-i EREEREEEEE i-llilIilil=
* 'Lhree terminal mn.nlctm'l — [ ] . .
- :E:ifm < hﬂ"”’:‘“ﬂ:‘:‘{"’“ e s : FullyIllustrated :
above z§° deep (postage n each case - H
These DBatteries m”mlaﬂ.a !;:n .; wlmnl :-:]-Ennu w, giving * LIST =
expeplionally long and sllent working. - .
VERNIER CONDENSER with long handle 6.8, : Post Free 4d. :
Dvtie for panel mounting & - posiags B4, H .
h’_ le'" l-m H_ I..E.h. H.M m B EEEE RSN IR R

ofice: BANK BUILDINGS, H. D, BUTLER & CO., Tephone: Hop souo.

282 GT. DOVER 5T. 5E. | """""’:“":""". E] Boran Ri B““ 5 E'l Telegrams:
(Opposite Borough Tube Station) b Dr; r.nllﬂ-nﬁ‘- Igﬂlrlulﬂ Tube Elnu—‘h-' * Ingenuty, "Fhone, Londen.™

All our gools obtainable at the ARMY & NAVY CO-IPERATIVE SOCIETY, LTD., 108, VICTORIA STREET, 5.W.

FOR SALE.

Hilk Wire Basket Coils perset ol 4 2/8
Freach R'Fllmimtltlmh-tlrh'll ]
Emall #-voli Accumnlators, N ks _—

Samsrepite - = wed G| | EDISON

Battery Boxes, 60 volt, Plugs and Leads 1]
""‘ﬁﬂ uﬂmﬂnmi nﬂ with Eram Locka and B ALL-STEEL
Marconi Board Slate, ampmeter to 30 amps. ...  50/- Accumulators for
“,”mm.m.,‘"““““““_'““m”". - WIRELESS
Aerial Insulutars or Leading=in Tubes dlor £-
Hﬂrﬂmnuuﬁm]? HHEH;I":‘ 28
Carriage . Edison Accumulators Ltd.
C. 5. SWAN, 1“-1-_ Bishopsgate, 15, Upper George Steeet,
Near Liverpocl Street Station, LONDON, E.C.2, | London = W.1

Telephope : London Wall B3,

WIRELESS CONSTRUCTION. PARTS TO BUILD YOUR OWN SETS

Unar Famows ** Atlantkc * 3 Valve Keesiver and Amplifier, Grid Leak snd Condenser for remsounting e : 38
Fanel Type, range %oo o 18,000 metres, 1 H.F,, Fil. Res. and YValve Holder on Ebondis = e ﬁjl
1 Rect., 1 L.F. 2 Vanable Condensers, 3 Fil. Kes,, t Valve Holders,  Fil. Kes. on Fbonite. . ik
Coll Hedders and Plug in Codls .., . s .- 1@b's  Coneert Coils, for Mareoni Concerts, elc. i “Pair E 3
Full et of Parts for the above .. . « 186/ = et of Pasket and Slab Inductances, includes our
Uuar * Super Atlantic * 3 Valve Regeiver -=uld .impllﬁ- T, Conoert Colls—
designed eapecially for telepbony, Fanel type as o0 Bor Hoooo melres, Set of r: 338 : i i B8
above, 1 H.F., 1 Hﬂ.t z L.F., & Variable © nlrd-.-na-:-ﬁ, Loy LD 2o o00 7 e T3 BB
Coils .i-II:||:| Cuil H-. ider, | Tioe, Ll.:.l.u:-l.! o erial. .. ElB- | bomite 1° Iupi for ‘|'||:||||'||:||:|.: '-\.I,;.Lus,, gte. . iy e Pa
Full set of "arts .. e o 178 = a!II wend-Variable Condensers |, R il o E'I
1 Valve Amplifier, 1 H. I- 1 H:nt r L F BANE 06 DUr Cabinet Conoert Tuners .. T £ £ ' I=
.q:imr.u;,p bess Inductances aru;[ LY .jr!.leI.l. Condensers ],]ﬂ - Dealde Elide rystal Heceiver " wa v 42/-
3 Plate Vemder Condenser, 48
. i = ak - 8= Get our NEW LIST FULL OF GOOD THINGS.

AMATEUR SUPPLIES ASSOCIATION, 1234, Cotaford St., Tooting, London, 3.W.17
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Questions and Answers

NOTE.—This section of the magazine is placed al the disposal of oll readers who wish lo receive advice and
information on matlers perlaining lo both the technical and non-technical sides of wireleas work. Readers
shouwld comply with the follmwing rules.—(1) Each question should he numbered and wrillen on a se parale

shesl on one wide of the paper only.
in their questions readers are aduvi
dealt with before.

will be anmpered under the initials and lown of

(2) Queries should be clear and concise.
bo gearch recend numbers lo sce whether the same queries have not been
{4) The Editor cannot undertake to reply to querles by post. (5) AU queries musi
be accom panied by the full name and address of the sender, which s for roference, not for publication,

(3) Before sending

Queries

correspondend, or, if so desired, under a "' nom de plume."

(6) Readers deslrous of knowing the conditlons of service, etc., for wireless operators will

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

munximum which will be accepled al a fima.

“* NOVICE "' (Edinburgh) asks questions aboul
o single valpe recetfver.

{1) Connections are &ll correct. Thero is no
need to use Mo, 47 wire for external connections
to H.T. and telephones. ['se any convenient wire
a good desl coarser than this. The condenser
capacitits arc correct.

(2) If the reaction coupling is strong enough a

llel condenser of about 0-0008 mids. may be
waserd with the serial condenser shown without &
groat loas of efficiency.

(3) The reaction coil should be placed against

the A.T.IL. coil. There will be no ecoupling in the
“'ﬂ.}' Fﬂu P’["JFHJM.

{4) We are afraid you will not hear either of
these atalions owing to the great distance,

F.N. (Oldham).-—(1) The circuit is correct,
except that the blocking condenser should e
connected acrosa bhoth H.T. and telephones :
0-08 mids. i rather a large value.

(2) Yesu

(3) With an indoor aerial there is not mueh
choice, except to have as much wire as pomsible
without allowing one length to tum back on
another s as to halance out any signal induced
in it.

(4) A 24" former, 10" long. full of No. 28,
should be a suitable reaction eoil.

A.P.5. (Cape Town) asks for delails of chokes
for a sel an deeeribed on page 533, Nowve 206k
LERUE.

We are sorry that we have no information
regarding this circuit bavond that given in the
article in question, Chokes of this sort are best
detormined by experiment,

R.K.C. (Liverpool) asks (1) The identily of
U telephony atation sending during the afterncon
on abowl 2,000 me.—apparently in French., (2) For
the best 3-valve circusd for telephony.

{1) This station may be FL (Paris) who sends
daily on ZH me, There is, however, o new
station sending music on about 1,800 ma. who ia at
present unknown to s,

(2) The best circuit to use is & H.F., amplifier
with either resistance or & transformer coupling
between the valves.

A.T.N. (Croydon) asks (1) If it malters if
two wirer of the aerial are nnl of the same gauge,

(7) Four guestions i the

(2} What wire b use for leading-in. (3] for a single
valie dingram. (4] The range of Fix sel.

(I} It is immsterial.

(2) Use tho mame wire as for the aerial, without
a hrealk in it if poasible.

(3) Bee page 584, Fig. 2, December 10th imsue,
omitting the condenser across the anode indue-
tance,

{4) The maximum wavelength will ba about
d.HD ma,

G.E. (Walworth) asks (1) For criticism of a
crysial sel.  (2) For dimensions for a frame aerial
to war with it (3) If the cireuit fo incorreci, for
a beiter one. {(4) If a telephone fransformer is
necessary with L K. telc phones.

(1) The eircuit shown is correct, and the dimen-
sions of the parta are also right.

(2) A framn aerisl i8 entirely useless with a
erystal set.

(4} Yes, & telephonn  transformer is desirable
with nearly all erystals,

Y NEMO " (Wilts) has a resistance amplifier
which gives disnppointing resulls, although each
part af the circwil ercepd the grid condensers and
teaks apprars lo work well when waed in other ways,
He asks for suggestiona,

N-001 mids. is large for a grid condenser, try about
0-0001 mfds. Your resistances may be faulty.
Some of the grid leaks on the market are of very
doubtiul wccuracy and permanence. Try re-
moving the leaks. If this improves results, sither
the lraks are too low, or the condensers themselves
are leaky, [Dosibly you are nol using enough
H.T. volts. A valve used in this way requires
greater H.T. than when used in any other way.

L.H.B. (Luton) asks for a diagram of the con-
nections of a valve panel, containing filament res.,
grid condenscr and fealk,

HJI:F dingram Fig. 1 for a panel for single-valve
work.

“GRID " (Brighton) aske for particulars
of winding of a sct of slah coils for a range of 300-
30,000 ma,

Hee reply to W.H.D, (Leeds) above. The
amounts of wire required will be approximately
the same for slab coils as for duo-laterals.

““AEROLUS "' (Whitefleld) ashs (1) Which
w8 the belter of two sets described. (2) Where he
can obtain * walersheds ' for aerial insulators.

RIYIE T T § 1 winll
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{1) Youdn not give aulficient particulars to make
an accurate estimate.

(2) Inverted cone watersheds of the type you
sketelh should be obtainable from almost any
dealer in wireless aundries, Amongst other firns,-
the Marconi Company make n good type.

F.T. (Birmingham) asks (1) Whether certain
siations will be audible on a single valve wet. (2)
Winding for an A.T.1., weing No, 27 wire, o gioe
7.000 ma., with a parallel condenaer of 0-0005 mfds.
(3) If a erystal sel skefched will be anliafoctory.
{4) The mames of the follmeing spark slations:
CO and MO. '

(1) The &tations referred to are DBelgrade,
Vienna, Sofia, snd Moscow, It is possible to receive
all of thesa stations on a very good single valve
set, skilfully handled, but thay are not st all ey
to get with a set of this type.

(2) 107 x 7"

(3) Wo, put the telsphones in series with the
condenser,

{4) We have no information.

“AMATEUR "* (Newcastle) asks (1) Whether
it world be betler to use an arrial condenser of 0-001
or 0-0015 mfds., with honepcomb coila. (2) If it
i possible to veceive the Duteh concerd with a 2.valve
L.F. amplifier. (3) If a 0-0008 mfds. condenser
will be of any wse across a reaction coil,

(1) This depends to & certain extent on the
windings of the coils, about which you say nothin
In general, however, it will not make much
differonce,

{2) Wa do not think «o.

{3) No.

A.C. (Bexhill) asks (1) Who transmiifed the
tune " I toand o go home.” wilh variots olher (unes
on Sunday (which Sunday i not specified) about

3.30 pom.  (2) What was the wavelength, (3) Will
they do i again.
(1), (2) and (3) We do not know. In general

it in quite impossible to answer questions of this
nature.

G.H.M. (Antield) sends a diagram of a 3.val-e
sel, which will not give tele phony on abant 400 na.,
gives foir resullys on longer wavelengtha, bul dovs
nol wive POGG. He asks for criticiam and wdmce,

THE WIRELESS WORLD AND RADIO REVIEW
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Valvea are arranged as detector followed by
2 L..F. This alone is sullicient to explain why you
do not get PCGG, for which you would want at
least one rtage of H.F. For short wavea do away
with the parallel AT.C. The probable reason
for your not getting short wave signals is that
vour arrial is not tunable to the short wavelsngths,
We cannot say for cortain #s you give no particulars.

5.C.P. (Derby) asks (1) Whether n Wesion
relay, sensitive o 50 microamps. could be wsed in
conjunciion with the Turner relay cirewil
Whether a 2-valve resistance amplifier cowuld
used with the above to work a si phon recorder. (3) If
not, for a suwilable cireuit for 2 valves. .

(1} Yes, but & somewhsat coarser of relay
may be uscd instead if you wish. ﬁe Turner
circuit gives snough current to work & P.O. type
relay at reasonable s , and this t of relay
is generally less liahle to get out order and
give trouble,

(2) & l::ltl The suggeated circuit will be a8 good
as any for fairly long wavelengths, but we should'
prefer the tuned transfonmer type at short wave-
lengtha.

W.H.D. (Leeds) naks (1) For the amount of No. 28
DO, necessary to male duolateral coils for a
smingle valve receiver ranging up fo 30,000 ma. (2)
Flow fo conneet up the coils o a mulliple nmich
a0 that they may be wsed alternatively,

(1) With a parallel condenser of 0-002 mids.,
you will uire for the largest coil about 1§ lha.,
which will give & coil of 4" mean diameter and about
1,200) tums.  The other coil should be intermediate
between this and about 1 oz

(2)
be

Fig. 2,

{2) A switch can be arranged as in the diagram
Fig. 2, but we do not recommend it. It is batter
to connect each coil into the cireunit as reguired.
This can be done almost as easily as ewitching
if suitable plug connections sre usad.

H.5.W. (Leytonatone) asks parfous questions
about a receiring sef,

(1} The general arrangementa will ba all right,
but it will not be necessary to make such elaborate
tuning arrangements for the reaction eoil. A
ringle coil with a few tappings without dead end
switches will ba all right for this, and do not use
a condenser acroas it.

LINIVERSITY OF CALIFORNIA
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HartT AccumuraTor Co. Ltd.

STRATFORD LONDON, E.15
Always Use

‘HART’  BATTERIES

SCITABLE FOR ALL CIRCUITS

High Tension Batteries a Speciality
WRITE FOR ILLUSTRATED CATALOGUE

BRANCHES- BRISTOL : 37, Victoria Street.
BELFAST : 41, Chichester Street. GLASGOW : 107, Wellington Street.
- 30, Newspaper House, MANCHESTER : 4, Victoria Bridge.
BIRMINGHAM : 174, Corporation Street. WESTMINSTER : 36, Victoria St., 5. W.1
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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 Ameriean

gshould be addressed to [Department W.)
D CONDENSER C® L'®

DUCON WORKS, Goldhawk Rd.,
Shepherds Bush, London, W.12
A e .:f.f‘z::a;:'uln Enguiries to be addressed—

Telephone ; - : HAMMERSMITH 1084,
DUBILIER CONDENSER CO., Inc.. 217 Centre Street, New York.

Telegrams: HIVOLTCON, PHONE, LONDON.
Code : - MARCONI INTERNATIONAL.

FOR RADIO PANELS IF YOU WANT A
ri g GOOD

Condensite Geleron | [zoex ov maporeseesoxy
This material 1s waterproof, immune TELEPH ON-Y

(] atnmphﬂ‘il: and climatic condi-
tions. will not warp, has high
surface and velume restivity, hagh di- WITHOUT WIRES
electricstrength, low specificgravity. BY

Read this table of standard tests Puiur R. Coursey, B.Sc. (EnG.), A.M.1LE.E.

Lt“:».':*:ll%ﬁ rﬁgﬂﬁé? nrl:.l:dnjﬁh.lfﬁ:.‘E'nthf::éﬁlrgl!r Price l 5 ! - Neil
Metres. Ky O | K { Postage 9d.)
T It contains & complete collection of information on the
aT3 804,000 2.0 | 4.7 TRIOES 'H'J:u!lal. F‘npn.ad. and h‘lrld..l‘l‘il-til't [£-] l]'ll
1,288 | 231,500 1.B 4.8 electrical transmission of the sownd of woices through
3,067 87,800 1.8 4.9 space withowl wires.
: i - - An excellent list of references to
W e supply this material in standard size sheets. papers and articles, forms a complete
Rods, tubes or any special component parts. bibliography of the whole subject.
Any Furthar information will be
sent you on enguiring from us. THE WIRELESS PRESS, LTD.
THE DIAMOND FIBRE Co., Ltd. Dept. W.W. 8/4

High Road, South Tottenham, Losdon, N.1§ 12-13, Henrietta St., London, W.C.2
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WEEKLY

The Beverage Antenna

By PaiLir R. Covrsey, B.8e., F.Inst.P., AM.LE.E.

N the recent short wave Transatlantic Tests
during which the representative of the American
A Radic Relay League—Mr. Godley—listened
in at Ardrossan, near Glasgow, he employed not
an ordinary ‘I'urm of aerial, but what is usually

termed a Antenna."* From the
description of his experiences, as pub.
lished in The Wm World for

in the formule when the frequency ia very high
anable simplifving assumptions to ba made. When
an electric impualse is applied to such a line a wave
will be propagated along it with a velocity which
is & complex function of the electrical constants
of the line, of the form of

2 f

February 4th, 1821, it may be noted
that this antenna consista of a long low
horizontal wire stretched out on
short poles in the direction of the
meoming sgnals. Im the actual arrangement
ustd by Godley this wire was supported on

12 ft. high, and waa at first 1,350 ft.

but was afterwards reduced to about
B50 ft. For the signals on 200 metres wave-
length, however, it will be noted that this length
i nearly 50 cent., more than one romplete
wavelength, so that although the wire waa
connectod Lo earth at both ends it was evidently
not functioning in the manner of an ordinary loop
aerial {even of exaggerated size) such as one might
st first be led to expect. The fact that one of
these earth connections was made through a re-
mstance of several hundred ohms, also diaposes of
this idea, since the presence of such a large resistance
m an cecillation circuit would be very detrimental
to ita proper functioning.

In what manner, then, does the arrangement
work, and in what respecta does it differ from an
ordinary type of aerial ?

To investigate this point it may be of interest
to consider the arrangement more in detail. From
Wa great length in comparison with the height of
the wire above the ground, it resembles in many
respecta an ordinary form of overhead telephone
line, and hence it is not unreasonable to suppose
that the theory of the propagation of electric
mpulses along telephone lines, should apply also
to this case. The complete theory of the propags.
tion of currents and electric impulses along a tele-

e line is very complex, but fortunately the
quantities introduced into some of the terma

* The mmential features of this antenna are
tovered by .8, Patent No. 1381086,

d ;{ \,‘{H’ - 'l-:r‘lelj ‘S‘l‘ - _.',I,.]J:l‘,r_'l:l:l Fo r]q-ﬂ i Ir‘f.w}}

whera [ — frequency of the currenta

A - resistance of the line per unit length,

i 8 = leakance of the line per unit length.
L - inductance of the line per unit length.,
7 - caparity of the line per unit length.
When the frequency f is large as in the case of
radio signals, the terms involving B and & become
negligible compared with the L snd ' terms,
a0 that the veloeity of pro ation then depends
almoat entirely upon the latter pair of line con-
stanta. For thess high radio frequencies, the
velocity ¥ becomes very close to the velocity of
light ({3 x 10* metres per second) but is almost
nlwayve slightly less than that limiting velocity.
When now & radio signal rhea A wire like the

Boeverage Antenna, whirh is stretched out in the
direction of propagation of the wave, it will indace
an impulse in the wire which will be_propagated
along the wire with a veloeity determinad by the
alactrical conatants of the wire as just pointed out.
Sinoe the wave along the wire travels slower than
the free wave in space, the impulse pro ted
along the wire will lag behind the electrical forcea
in the wave outside the wire and will absorb energy
from the wave. The intensity of the electrioal
disturbance in the wire will therefore increase with
the distance along the wire. Ninee the two velocities
are different the lag between the wave on the
wirs and the free wave will increase the further we
go along the wire, so that obvioualy a point will
be reached when the phase difference between thoe
two reaches as much as $0° or even 180°. When
this occurs any further energy which passes into
the wire from the free wave will be in the wrong
direction to assist the growth of the impulss, and
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the resultant effect will then begin to decroase
again. Obviously, then, when this occurs, and if
the receiving apparatus is to utilise the im
entablished in the line, no uwseful purpase will be
served in increasing the length of the line bevond
a certain amount.

In the case of an ordinary loop serial, this maxi-
miuam aﬂﬂ:t.l'r.ru langth is obviously one-half wave-
length, since there the phase difference between
the two ends of the loop is utilised, but with the
Bev Antenna functioning in the manner just
desecribed the length of wire for maximum effect
may excosd a complete wavelength, and may
oftari be aa much s two or three wavelengths.
The greater the difference between the velocities
of the wave on the, wire and the free wave outside
it, the shorter must be the wire in order that the
maximum effect may not be passed, and the less
the difference of wave velocitiea the greater can be
the length of wire, and consequently a greater
effert ran be obtained on the receiving apparatus
Thess differences are illustrated di tioally
in Fig. 1. which shows the building up of the wave
intensity on the wire, (A) when the velocity difference
is small ; and (B) when it is much greater.

Ll |

-
(v] C -

Fig. 1.

It will be noted from the foregoing that the im-
pulse builds up on the wire in the direction of
pl'#pq gedvon of the wave, and that consequently the

‘free "' end of the antenna, remote from the
receiving apparatus, must point lowards the trans-
mitting station, and not away from it as in the
cape of ordinary bent or inverted L aerigls. The
rurves in Fig. 1 may also be taken as representing
the strengths that would be obtained in a
recaiving apparatus in the two cases, if the apparatus
was gradually moved along the wire from t.]ua
end 0. Incass (B), therefore, no advantage is
gained by increasing the length of the serial wire
bayond that required to give the first maximum
of signal strength. 1ie., bayond the length OC,
but ﬁ? case (A) the longer nerinl is obviously
advantageoua,

If we remember that, as pointed out above, the
falling off of signal strength that ocrurm when the
wire length ia increassd from OC to OD (case B) or
that would be oblained in case [A) if the length
were made greatar than OFE, is due to the inter-
ference set up between the fres wave in the space
surrounding the wire and the wave propagatad
along the wire itself, it is evidently possible to make
an estimate of the most useful loength of aerial wire
for any given =ignal wavel h and difference of
velocities,. For example, in the cass of a signal of
200 metres rlw-lnnxlﬂ and a wave velocity along
the wire of 2-86 x 10" metres per second, the free
wave velocity being 3-0 = 10" metres per second,
we should expect interference between the two to
ocrur for a length of wire of about 3,000 ft., so that

L
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no usaful purpose would be served in increasing
thnwirﬂlangthinthilﬂnﬂb-ajfund 1,mw1mn
Now the inductance per km length of a

wire of mimilar t to the asrial used b&m

at Ardrossan be of the order of t 2-45
millihenriea, and to obtain a wave velocity on the
wire of 266 = lﬂ'matmtfnrmemdnnn-umul
above, would require that wire have a capacity
per kilometre length of about 0-0058 microfarad—
;unt.unuunn-.bh , consid ' the additional
capacity that is unavoidable at each supporting

le.
w“[’hﬂﬂ therefore indicate an ap-
proximate t mt:iruﬂhuilfnrt-halﬁu of serial

used during the Testa.

Now, when a wave ia pagated along s wire,
uidrﬂrhﬂth&mdnitﬂ:n-hu. reflection of the
wave will take place, and in may ocour
between the initial and the reflected waves, with
the production of a stationary or standing wave
on the wire.  This condition is evidently undoesir-
able from the point of view of the proper oparation
of this antenna, and means must therefore be
taken to eliminate, or at least to reduce this
reflection.

Every line, such a8 we have been conaidering
posssasos what u; known as & natural impadance
Or AS B » which expresses the
effect. exercised b]r the line upon & wave trav
alongit. Bince the energy of a travelling wave
as wo are considering, is oscillatory in character, the
energy may be regarded as being wholly magnetio
at one instant, and later on s being wholly
alectroatatio, and as oscillating periodisally betwesn
these two states. Assuming for the moment
that the resistance losses in the line are negligible,
the maximum magnetic energy will uqu.ﬂ.F] the
maximum electrostatic energy, or §LI* = O
where I = the maximum current, and ¥ = the
maximum wvoltage, the quantities L and
the same as already assigned to those symbols,
above. Hence, we may write

¥ L
— . — . z
I C '
The ratio ¥/I, which is the ratio of the maximum
voltage to the maximum current in the m\rnlli‘zg
wave, has the dimensions of an impedance,

therefore thia quantity Z, — .\} % is termed the
nafural smpedance, or the surge impedance of the

line,

When an abrupt change is made in ths electrical
constants of & line at any point along it, the value
of this natural im oo of the line Z, will
be changed. This means that on each side of the
point of change, the ratio of the maximum voltage
to the maximum current in the wave must also
bhave a different value, and consequently reflection
of some of the wave energy will take place in
passing across the transition point. ore,
in passing from a line, such as we have been con-
mlurmg, to some connected terminal apparatus,
there is no nhl.n made in the natural or surge
impedance no tion of the wave will oceour,
but if, as is nltan the casé, the apparatus con-
nected to the line offers & different impedance to
that of the line, then reflection will take place, and
some of the available wave ensrgy will be wasted.

UNIVERSITY OF CALIFORNIA



ArriL B, 1922

For this reason, then, in the Beverage Antenna,
arrangements are made to enAure that the apparatua
conneoted to the line at each end offers the same
impedance to the wave as the line itself. Reflec-
tion of the wave snergy will then be reduced to &

minimuam. The surge impadance of a line having

the conatants guoted above works out at sbout
850 ohmsa. The value of the earthing reaistanes
used by Godley on his line varied between about
250 and 400 ohms—so that the above rough
ecalculations st least indicate the right order of
magnitode for this resistance. Actually, he used
the aserial over a band of wave between
mbout 200 and 375 metres, so that resistance
wussd was not & fixed one, but needed to be variad
occasionaly to get the best working sdjust-
menis

The adjustment of the aerial for the reception
of different wavelengths is not done by tuning in

THE WIRELESS WORLD AND RADIO REVIEW

the ordinary way—the only circuit tuned to the
wavelength of the incoming signal being the clossd
cireuit of the receiver cou to the seral
Adjustment of the sarthing resistance and of the
inductance coupling the aerial to the receiver ia
also in order to secure the proper funotion-
ing of the asrial in the manner outlined above, when
the wavelength is changed. If this is not done,
roflactions of the energy may take place, and losa
of signal strength will then result. If, however,
the resistance of the earth connection itself is
large, or the resistance or leakage losses in the
wire itsslf are high, there will be less tendeney for
the reflection of the wave, and less care will be
neceasary in adjusting the terminal constanis
of the line. Such additional losses, however,
ars likely to cause losa of signel strength as com-
pared with what 18 obtainable with a low -resistance
well-insulated wire.

Concerning

Patents

Tue Post-Wair PosrrioN.

ANY important changes in the normal
rocedure of recuring the protection of

tters Patent for invention necessarily

came into being with the outbreak of war. Thees
were originally intended to remain in force until
six monthe after the official ending of hostilitios,
but sctually they were prolonged by subsequent
legialation until January 10th, 1821, a period of

six and a hall years.

The result is that even at the present time, the
situation presents many diffficulties, both to the
inventor who has obtained a patent grant, and to
persons who may be anxions to know how they stand
with regard to possible infringement. of the rights
of others.

It is proposed therefore to set out briefly the more
important consequences of the changes referred to,
with the obiect of throwing some light on the

penoral position.

The t state of affairs arises from two
p.-i..apa,;d::m :—Firmtly, the war mam
measures which wers pused at the very out
of the war. BSBecondly, the special legislation
that was enscted, after the Armiatice, in order
to give offect to the provisions of the Treaty of
Peace, so far as they related to matters affectin

the patent rights oi the nationals of the se
contracting countries,

War Legislation.

It isa well kmown that normally it is necessary to
carry out the various stages in the procedurs of
applymg for, and maintaining patent rights, in
strict apcordance with the wpecific times laid down
in the Patent Acta

For example, once a provisional application has
boem filed, the complete apecification must be
lodged not later than nine months afterwards

(1819 Act). By paying an extension fee an
additional month is allowed ; otherwise the applios.-
tion ia dead. Again, in the case where a complete
specification is filed in the first instance, thers ia
now an extreme limit of eighteen months within
which either the application muast he accepted, or
it in loat,

Similarly where the holder of & patent has
neglerted to pay the renewal feea within the
stipulated time, his grant is forfeited —unless he
in prepared to initiate sxpensive and troublesome
ﬁ:ﬂ‘ﬁﬂiﬂgﬂ to obtain & restoration. Ewven should

be successful in these proceedings, the patgnt ia
only revived subject to drastic restrictions.

The upshot of the early war emergency legialation
was largely to nullify these time limitations, by
giving power to the Comptroller-General of Patenta
to extend ** the times prescribed for doing soy
act or filing any document' in any case where
the applicant or patentee concernad was prevented
from complying with the normal procedurs by
* any circumatances arnaing from the war.™

Thess extensions were granted in & liberal
spirit, not only to British applicants, but also to
inventora in allied and neutral countries. As
proviously stated, such extensions could be granted
at any time up to January 10th, 1921, so that, in
an extreme case, & complete specification which
should have followed up a provisional application
lodged some six months {1807 Act) before August,
1814, need only have been actually filed in January,
1821.

Taking inte account the necessary time for
examination and acceptance of such an application,
the invention would probably not be known
to the public generally until towards the end of 1921.

The result might easily prove something of a
bombaliell to manufacturers or Innocent UREME,
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pay, of an improvement in wireless apparatus, who
in face of a patent bearing an effective date early in
1913 might find themselves in danger of an action for
imfringement unless they promptly ceased to make
or use the protected device. (It is hardly necessary,
poerhaps, to add that in no case can an action be
taken for infringement of a patent whatever the
original date of the application until the actual
patent has been accepted, published and sealed.)

An even greater lapse of time might occur
batwesn an application and the t of the relative
patent in the case of applications made from abroad
under what i known as the International Con-
vention ; but this point will be dealt with later,
in considering the effecta of the Peare Treaty.

Another important result of the * extension of
time "' ers is to be seen in its application to
the revival or restoration of patent righta.

Take tho case of the holder of valuable patent
rights granted prior to the war. Owing to the

alump in trade, or to any other cause
irectly attributable to war conditions, the patentes
may have found himsell unable to pay the necessary
fees at the stipulated time. His rights, in con-
sequence, would lapse; and some astute manu-
facturer in happier circumstances than the inventor
may have seized the opportunity to exploit the
article in his own intereats.

In such & case, the originel holder, by making
application, could have his patent reatored practically
“ms o matter of right,” and the intruder would at
once be forced to abandon further manufacture
under the penalties of infringement. He would
have no claim whatever to compeosation from
the restored patentee (s he would in the case
of the normal pre-war procedure for restoration)
in respect of any money he might have expended
on arecting plant, or for time and labour apent in
axploiting the invention.

Peace Treaty Legislation.

Under the provisions of the Act which gave the
foree of law to those sections of the Treaty of Peace
which concern the patent rights of the subjects
of the several contracting nations, a period of six
months after the end of the war (subsegquently
axtended until Januawry 10th, 1921) was allowed
to both allied and enemy nationals within which
th?ia:uuld file patent applicotions in this country
under the terms of the International Convention.

In effect thia means that an allied or enemy
inventor who had secured a patent grant in his
own country at any time within & period starting
twelve months prior to the commencemoent of
the war and ending in January, 1921, could apply
for protection in this country for the same in-
vention, and obtain an effective date of priority
eoinciding with that of the foreign patent. As may
oasily be imagined the resulting inflow of foreign
invention which had accumulated during a period
of seven and a half years was enormous, In a
q.ln':-rﬂ number of such casea the patent grant has

¥ quite recently been sealed, and in a few
cases ip still outstanding, though in the course of
the next month or so the process will be completed.

America was not a signatory to the Treaty,
but, in affect, citizens of the United States were
granted similar privileges under the powers of the
WAT SMErgency measure.
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. An important distinction was, however, drawn
between the patent righta given in such cases
{ineluding American applications) and the com.
pleta monopoly grant normally issued to an in-
ventor.

The Peace Treaty definitely provided that such
" post-dated ' patenta should not prejudicially
affect the righta of persons here who were already,
on or before January 10th, 1921, “ bona fide in
possession of the same invention.™

In other words, supposing & British subject to
have patentad, or even merely to have manufactured
or used, & cortain devies prior to the date above
mentioned, then even in the face of & convention
patent under the Peace Treaty dating back to the
vear 1813, he can continue to manufacture or use
the device in guestion personally without [ear of
infringement procesdings on the part of the foreign
patentee. Further, suppose le had taken out a
British patent for the same invention (hut bearing
i date later than the effective date of the original
foreign patent) and he had prior to January 10th,
1921, issued licences to other persons under his

nt, such or licensess would also be
immune from the penalties for infringement.

This, at all eventsa, is the prima facie interpreta-
tion of the safeguarding clause relating vo **
bona fide in possession of an invention " ; but it
must bé added that the point has not yet been
fully dealt with the Courts, and it remains to
be =meen exactly what meaning will be imparted to
the axpreasion when the matter comes under full
judicial consideration.

Enemy Polents.

Finally, it should he mentioned that all patent
grants jssued to snemy subjecta before the war
jand for a short period during the war) werse
subsequently vested in the Public Trostee,

They were ultimately restored to" their owners
in 1920 under certain restrictions regarding the
allocation of any money obtained either by their
sale, or in respect of licences issued in respect of
them.

Apart from these restrictions, restored enemy
patentees may now sue for infrin t com-
mitted either before the war, or a the date
of restoration. It is probable, howewver, that
any dama ro recoverad would be clal by the
Clenring ré A A pledge against the enemy

aration debt.

w general limitations imposed upon enemy-
held patents apply m!]ua.lly to patents held by an
limitedd company the directorate or control of whi
was mainly in the hands of enemy subjecta, aven
if the Company iteelf was artually registersd in
thia country. M.A L.

Summer Time . f'qr Amateur
Transmissions.

In rmeply to & letter addressed to the
Postmaster-General, we are notified that, unless
otherwiss stated in the permit concerned, the
hours for transmission allotted to amateur experi-
menters refer to Summer Time during the period
when such time is in operation, and to Greenwich
Time at other periods of the vear.

RIYIE T T § 1 winll
LMIVERSITY UF CALIFUEMNIA
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Discussion on Methods of Amplification*

Mr. C. F. Phillips.

I am glad we have called this a discussion, as it
is no sense a lecture and it would not be quite fair
to call it & lecture. My idea in choosing this
particular subject was to set out some form of

lifying receiver that anvbody could make.

We have had guite a number arlﬂ;-tumn on scientific
subjecta of very great interest, but perhaps we
:ghl. not to forget that we are an amateur society
sometimes it is as well to talk about things that

some of us less technical amateurs really understand.

to the grid of the next valve through a transformer.
That ayvatem is illustrated in Fig. 2. The third
system, which I personally prefer, is very similar
to tIm' resistance coupling deseribed above bt
instoad of a high resistance you use a reactance
eoil. As shown in Fig. 3, the reactance coil is
connected in much the same manner as the
primary (or input side) of the high frequency trans-
former. Now [ have always contended that
ordinary high frequency transformers do not
tranaform. 1 do not think they do at all. T am

| —
|
g X
i
L |
|
- _[:: gposoo perd
I v .~
#

- el

W

bl |

R

Fig,

Now | think that most amatears are more interested
im the manufacture of their own apparatus than in
anything elss, so0 without any further delay I
propose to describe a little three valve amplifier
which can easily be extended into a five or seven
valve amplifier and regarding which 1 propose to
give data and my reasons for the selection of
the particular methods 1 use as being preferable
to other methods of attaining the same results.
In Fig. 1| wa have three valves, viz. :—A radio
frequency amplifier, a detoctor and a nut-u mng'ulﬁnr
I want to draw your attention to the method of
using the high frequency valve. 1 have something
to saay about both the grid and the plate, but we
will deal with the plate first. There are three well-
known methods of radio frequency amplification :
the first consists in introducing a resistance bet ween
the positive side of the high tension battery and the
plate in order that an alternating potential may be
built up across it and impressed upon the next grid ;
that system will not work with short waves for
reasona into which I will not enter for the moment.
Another system which 18 extromely well known =
to eonnect the plate of the high-frequency wvalve

* A Discussion before The Wireless Society of
London, opened by Mr, C. F. Phillips on Tuesday,
February 28th, 1922,

not going to say that noe radio frequency trans-
formers actually transform ; if the two windings
of the transformer are sufficiently far apart for-the
capacity between windings to be neglgible, then
the e.m.f. in the input winding will set up e.m.f.'s
in the by reason of mutual induction,
but such transformers take up a great deal of space
and are too cumbersome to build into sets. Com-
mercially available transformers are never made in
the above manner, and we have to come back to
the type of transformer in which the two windings
are placed one on the top of the other, or side by
side in slots ; in either case the coupling between
them is very tight indeed. Look at Fig. 2 and
imagine that the two windings are p One over
the other very close together ; it seems to me that
a potential created across the primary winding
will not induce a potential across the ml:'un:l.&:l"}l'
because the several turns of the prim
coupled by eapacity to the several turns of th&
secondary by reason of their proximity ; sach
intermediate capacitive coupling lowers the effective
ntial induced from eoil to eoil and can be
ikened to a tapped potentiometer effect.  All that
happens is that there is so much capacity between
winding and winding that the potential across the
primary is transferred to the next grid by capacity,
and very imperfect capacity at that. Why not

'---'!'!'_Z|I!'I-.'1| Trom
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substitute a properly insulated condenser for the
insulated

relatively capacity between

windings ¥

poorky

We will now deal with functions of the reactance
coil shown in Fig. 3. Turning again to Fig. 1 the
position of the coil in the circuit i indicated by
the letter X ; it will be noticed that the coil is
ghown in lel with & variable condenser, such
a combination of industance and capacity being
known as & ' Hejector Cirenit.” It i8 apparent
that the function of the condenser is to fure the
induetance to a particular wavelength ; when this
gircuit ** X ™ i8 tuned to some wavelength, it will
be found to possess s theoretically infinite resistance
to alternating currents of a frequency corresponding
to that wavelength; that s why the oircuit is
termed a ** Rejector,” i.e., currents of the particular
frequency eannot get through. We now see that my
circuit operatesina very similar manner to resistance

4=

TO+HT

Fig. 3.

o ity coupling, and that the ** Hejector " simply
L:E::i place of the resistance. The resistance
{or more properly, the * impedance ") of the tuned
rejector may be of the order of several 100,000
ohms to the frequency of the wavelength which it
is desired to recoive and therefore the largest
poasible P.D. will be set up across it, and trans-
ferred through the coupling condenser to the next

i At the same time the direct current resistance
of the inductance coil of the rejector is only & few
ohms and so there ia a low resistance path to the
plate for the direct current supply from the H.T.
battery ; this ia 8 great advantage over resistance
coupling as it allows & lower voltage H.T. battery
to be used with & corresponding reduction of ex-
traneous notsed. The method | have described s
known as ** Reactance.-Capacity ™ coupling, and is
very efficient even for wovelengths as short as 100
metres, as also of course for the longest waves now
in nse. In prectice in making up this rejector
gircuit it 8 possible commercially to buy tapped
inductances and wvarious other things of that
natura which should perform the function guite

1822

well. I should not advise the amateur to try o
make them if he wants to use them for short waves.
The adjustment is extremely eritical and the
omission of a few turns may make all the difference
to signals. I have found that a very simple way
of providing that inductance is to use one of the
multilayer coils on the market. The De Forest,
Burndept and lgranic coils are all equally suitable
and as they are mounted on plugs of similar gauge
they are guits convenient ; a plug should be serewed
to the valve panel and connecied as shown in
Fig. |, when any of the above coils can easily be
plugged in. 1 give tables showing the inductance
and capacity of these various makes of coils and for
what band of wavelengths they are suitable when
usod as reactances.  (See tables in Figs. 4 and 5%.)
Just to give vou some slight wdea, on 1,(HH) matres,
a wave in which we are all interested, if we usn

ArmrL B,

Burndept Golls.
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Fig. 4.

Igranic coilé we should need a No. 200 : if we
wee & Burndept we should also need a 200 and for
a Do Foreat, o No. 2560,  On 2H metres we should
want a No. 35 lgranic or & No. 25 Burndopt : | have
not maasured the Da Forest.

As rogards the small variable condenser shown
acroaa the reactance coil, that condeneser should e
s mmall as possible @ there are reasons into which
I have not time to enter, because we want to wet
the Marconi telephony. 1 have found in practice
that & condenser for short wave work should not
exceoad (LIK] mids. 1 call 60 metres short wave
working. For long wave work it can be as large
as 0.2 mids. FEvery gingle micro-microfarad
acrons the reactance roil puts its wavelength up
by & very apprecinble smount. and il my tables
(Figs. 4 and 5} are to bo relied upon it is sssential
that the zero capacity of the condenser be kept
vory low indeed. In my own =et I use a Sullivan
Self-Heterodyne Condenser, which has u zero
capacity of about 6 uuF and a maximum of
100 puF (00001 mfds ). 1 beliove that it has
the lowest zero capacity of any condenswr on
the market.

o

* Author's Note. 1 regret that 1 cannol give
any table of De Foreat Coils, as 1 have not been
able to horrow s completeset for meaanrement.  F. 1%
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Igranic Coils. obtain absolute stability of operation. Many of

{Also known as ** North Easlern ' coils, efe.) you may use radio frequency amplifiers with mag-
netic reaction, and if so, you will appreciate how

| Trme Distributed ¥ Mietres (s anode easily such amplifiers fly into cecillation when least

Coil | Inductance  Capacity ‘"’"’m}ﬂ"dm:}::ﬁf“,m' required and you often cannot control the degree
¥o. mﬁ':'nﬁim ' S of reaction at all. On the other hand, with positive
From | To 5nda ¥ou can use magnetic reaction from Lhe

i b % etector plate to the first grid as easily and simply

35 - : L s Neg A LA us in a single valve cirenit. Thus in my cireuit
;E ' ;,'3, | Eg 210 300 yiou _h.wa the udva_.ntﬂgﬂ of high frequency armpli-
¥y ! 250 §0-3 250 400 fication coupled with the very great advantage of
e 220 | b i fia completely controllable regencration by magnetic
- i | R reaction ; that ia to say by varying the coupling
230 w30 | g 1,050 1,500 batwesn coil and reaction eail VOU CAll inCrease
joo 4900 355 r,300 f.go0 regeneration until your set is just on the verge of
e | .m f. 2i0e | sty oscillating when you get highest eMciency for spark
T I T 3,500 4.200 or telephony, or by coupling more tightly ¥Ou -
750 LI | 3y 3,700 I 5,000 duce oscillations for autodyne reception of W,
i e i s v Now as rds the control of this first grid (see
ﬂ; 138,67y Iy 7,500 I 11,000 Fig. 8), I aaid that it was about 4 vhlis poEitive,

i, %ot ool for booger waves o0 for 1,500 m : o-oa) for 32,900 m.
Fig. 5.

Having finished with the plate, we will now turn
to the grid. In the circuit given in Fig. 1 you will
observe that the positive side of the low tension
battery s connected to earth and, through the
tuning inductance, to the grid of the first valve,
That is rather unusual and at first sight seems
ridiculous bocause you make the grid about 4 volts
positive, and thus start up a large grid current
of the order of about 3/10ths of & milliam with
a French R valve, or about 1/10th of a milliampere
with a hard British R valve. Grid currenta of this
order mean that the impedance of grid to filament
(%6, morial to earth) has been lowered, and thus
conmiderable damping of the signal takes place.
Owing to the " damping,” or more simply, the
remstance of the circuit oscillations cannot persist
and tend to die away quickly and thus the whole
arrangement a to be most inefficient and
very abeurd. would certainly be the case
were it not for the wonderful effect of regeneration
as produced by the reaction coil. In my eircuit,
the reaction coil is connected between the detector
plate and the H.T. battery and is coupled to the
A.T.I. {or secondary coil in selective working).
In the reaction coil amplified radio’ frequency
oacillations are presoent which are exactly synchro-
nisad ‘with the oacillations being impressed between
the grid and filament of the first valve; these
Iatter oscillations tend to die away rapidly owing
to the grid current vl;l,uuurrqgniu:-ﬁ.o but they are being
reinforced continually by the oscillations in the
reaction coil, the for which does not come
from the serial but from the H.T. battery. So in
spite of grid damping, signala do not suffer, as the
dnmping!r!nf nuulr:lsuﬁ:l by a slight additional
current drawn from the H.T. battery. The reason
for adopting this system, which by tho way con-
trary to pgenerally accepted opinion, does not
mtroduce appreciable distortion in spesach® s to

* Author’s Note.—The reason is obvious to my
mind. With negative grids the H.F. valve is being
worked practically on the bend of its curve and
may rectify when it should amplily only . . . re-
rectifieation by the detector wvalve would then
produce distortion. With positive grids the valve
works wellupita curve and thus amplifies only. — F.P.

It may be thought at first sight that the rheostat
shown for the high frequency valve only controls
the heat of filament ; it does not, it very effectively
controla the potential of the grid. The filament
temperature of most modern hard valves is not a
thing which matters very much, they are not very
sensitive to temperature changes, not nearly so
sensitive as they used to be. Looking at Fig.
we have a Gi-volt battery, the positive side of which
ia connected to the filament and, through the
tuning inductance, to the grid.

Denoting the positive end of the hattery as
-+8 volta, and the negative end as 0 volts, the prigl
and one end of the filament are at 46 volts. The
negative end of the battery is taken to the filament
through a rheostat across which there is a drop of
about 2 volts, therefore that end of the filament js
at + 2 volts. From Fig. 6 the grid is + 6 volts
and the most negative end of the filament 4 2 volts,
therefore the grid is 4 volts positive with respect
ta the most negative end of the filament. By
varying this rheostat you can vary the potentinl
of the grid but only wo that it is more or less
poaitive.

Now to deal with other details of the elreuit
vou will see that as we have a grid condenser
between the first plate and second grid although
that condenser assiats rectification, it is not ather.
wiss & matter of much importance ; it must ‘he
very well insulated aa its function is to keep the
positive H.T. off the grid ot the second valve ;
ita size (i.e., capacity) is not important as long s
it is large enough to pass freely the longest wave-
length signals that you think vou will pat, It is
quite all right if it is & lot too big for the shoet
wave signals, provided that the aize is not Pl
50 large that the charging time period  woukl
become appreciable. | have found (-(HNi e
00N mids, to be suitable for all-round use.  The
grid of the second valve must nut bhe vompletely
insulated or it will accumulate a negative clnnge ;oW
grid leak is therefore required, but it cannot be
connected seross the condenser as that wouldl connect
the positive side of the H.T. battery to the grid,
meking it very positive. The leak munst be
connected to one of the filament leads and it really
doss not much matter to which, If You ronnect
to the negative, the grid will be at zero potential,
no grid current will be set up, and with o current
lowing along the leak, there will he no drop of
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tential. Curio

engugh if you coanect the
eak to the positive

almost the same thing will

apply, and the grid will still be only a fraction of
& volt more’ positive than it was before: the
lanation s that the grid would fend to go 4
:roﬁa positive, but that would set up & grid current
of some 200 microampereda; now a leak of 2
megohms at a pressure of 4 volts, will pass only 2
MiCr QAT therefore practically the whole of
the 4 volts are dropped across the leak and the
grid potential i# hardly moved from zero potential.

LF QNI

Fig. 7.

The third valve shown in the diagram is a low
fmquﬂncjr 'Fllq,lfm. more usually t.armacl a ** Note
connections m in accordance
|h|.ndu.rd practice and the only point of
intauml. ia the means adopted to give s alight
tive bias to the grid, the desirability of which
I will refer to later. In many circuits one or two
dry cells are used in the grid-filament eircuit to
give the necessary bias, but they are a nuisance
and there is & very simple manner of attaining
the same end. In Fig. 7 you will see that the grid
is connected, through the secondary of the inter-
valve transformer, to the negative end of the
filament bat ; that end of the battery is con-
nected to the t through a rheostat across
which there is a of, say, 2 volta; from the
it will be clear that thug:ndmﬂvnlhmm
negative than the most negative end of the filament,
#0 we have attained our required negative bias.
The reason for thie bias i to prevent any grid
current from starting and fAowing through the
socondary of the transformer, which might set up
oounter a.m.i.'s in the winding, opposing the
a.m.f.'s transferred from the plate of the detector
valve,
We will now deal with the various condensers
used in the cirouit. Condensers in wireleas circuits
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can moat mnvanmnt-ly b t of as resistances
(or more correctly ' impedances "), and I am going
to apeak of them as sach, but you must bear in
mind that to direct current they are always of infinite
resistance. There ia a formula whiur gives the
impedance of any condenser for any definite fre-
quency. We need not cite the formula but you
mosat probably know that the larger the condenser
the lower ia its resistance or impedance, the longer
the wavel the greater ia the resistance of any
definite ¢ r. The value of the grid condenser
in 0-0002 mfds., which at 1,0 metrea is equal toa
resistance of u,,md:r ohms, and at 10,000 metres to
50,000 ohme. It may seem that 60,000 ohms is a
lnrgu reaistance, but the alternative path for t-ha
oscillstions in through the rejector (X in m
which will have a “ resistance " of many

of thousands of ohma. The va.luu-l:-f thnmndam
shown acrosa the primary of the intervalve trans-
former is quite important, as that condenser

performs a delicate bit of ' sorting out.” It
i8 given in the ag 001 mfds. The currant
flowing round from the plate of the detector,

through the reaction eoil and primary of the trans.
former to the H.T. battery, consista of two different
components, which, however, are varving in exact
one with lhﬁut-hur; there is the radio
requency component which is flowing through the
reaction coil to reinforce the mcnmmg: oscillations,
ln-|:|. 'lh-nrn is the rectified p current of
" frequency. We do not want to pass radio
Iraqumcy current through the transformer at all,
but we do want to pasa the whole of the note fre-
gquency current through the transformer in order
that it may be transferred to the grid of the third
valve and so magnified. What we do is to pilace
the primary u[l 1I:.hn l;u_:u;a:lnrmar and = ﬂﬁ oOn-
dﬂl.“].' m Fﬂl'ﬂi a Bn I.'DFH:II't a6 i B
h £ }rtl':ﬂndm :rmrhﬂ o E
easier path for io uon
e e S e g B e
note frequency component.

An average inductance value for the transformer
winding is about 2 henries, and as inductances,
like condensers, can also be thought of in terma of
reaistance (or impedance) varying with the
frequency, the following table will make the matter
quits olear,

IMPEDANCE IN OHMS.

| Df h‘
Wavelength or Frequency. ﬂ;m dﬁf
1,000 metrea| radio fre- | %5,600,000 1,000
10,000 metres)| quenciea | *550,000 10,000
1,000 oycles mnote fre- 19,000 | 150,000
quency.

The telephone transformer and its condenser
do not require explanation ; the function of the
umdmurhuingtnimpmw the quality of the

*Theoretical valus. Considerably less in practios
owing to capacity between turna.




Arnr, 8, 1022

note and io bye any slight radic frequency

milmmt- 'IhltF:rght» have got through the
tervalve transformer. The beat wvalue of the

m:hnlur is usually about 0:002 mids.

The condenser across the H.T. battery is not
usually t much of, but it is really very
mnportant that it should be as large as possible.
You will notice that the circuit ing radio

COTT ts from the plstea of the
first second walvea to their Hlamenta ronas
through the H.T. battery, or rather it would run
through that battery if it were not for the condenser
acroes it. We do not want any reaistance in that
circuit or else we shall tials built up
scross it, and the battery may well have a fairly
high remistance when old; also to prevemt the
radio {requemcy nent fowi the
battery (and so per interfering with tuning),
we must selact a condenser that has o resistance
Iﬂ'ﬂth.l.nl.h&hlﬂm}f The resistances of different
condensers at two different frequenciea are given
below in ohma. :—

IMPEDANCE IN OHMS.

1,000 metres. 10,000 metres.
0-001 mids. 1,000 10,000
0-01 " 100 1,000
0-1 " o 100
1-0 " 1 10
In my opinion 0-01 is the smallest condenser

that should be used, and 0-1 or even | mfd. is evi-
dently better if you can it. ]nqldant.nllyip
condenser is quite suitable in thia position, pm‘m
that you test it occasionally to make sure that
there is no leakage Whl.lﬂl. would mn your H.T.
battery down very 3“

I am showing on table & compact little set
that 1 have h.ul made up according to the principles
I have put before you. A plug is provided for

in coils for the * rejector cireuit,” but I
ve omitted the note magnifier valve as 1 wished
to connect it up to other apparatus in my p-uqammn.ﬂ

Capt. H. de A. Donisthorpe.

It w sn understood practice that any degree of
amplification can be o providing sufficient
valves are employed, but with sach additional
valve the cost of maintenance and running is
mereased. This is a fact which must appeal to
quits & number of amatenrs and & ecommercial
company has introduced a four-electrode wvalve
to overcome this difficulty and amplifieation is

}
==

obtained using the four-electrode valve which is
equal three three-electrode valves, one ns &
hghfuqu-nnrnmphﬁu* one as & rectifier and one
sa & low frequency amplifier.

Ib is not my intention to deal with this method
of prodoeing magnification of radio signals, but to
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deal with another method of attaining similar

reanitas and ome which an amateur can experiment
with on short wavelengths. The ication of
a magnetio field to the electronio flow of thermionio

valvea is & matter which at the present time is

o
1
|

iy | |ARERT R &

I

] i ] an
Fig. 2.

cauaing some cousiderable interest, and whereas
Dr. Hull in America prodonced o hard valve where
some interesting results are ohbhtained by the
Hlﬁﬂlmufanuitm‘nﬂllg produced field, I personally,
qu:ta md-apﬁndmt.ly, ave carriod unl- BOOS  BX -
periments in thia connection with & cirouit employ-
ing & soft valve, and one where the valve is subjected
to & magnetic force with beneficial results.

In order to explain the magnetic deviee more

clearly, I will briefly describe Dir. Hull's M tron
(Fig. 1). It consists of a highly evacuated tube,
an ordinary filament wire going right ths way

through, and an anode amnd a total absonee in this
case of a grid. Now if a milliammeter is connected
inn the unode circuit in the usual way, and the filament

\/
‘_,lv

1

#;
Ik
0000
LulR
H..

|
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-brought to incandeacent, an electronic How will
be set up and a current will be in milli-
am . If a'current is made to pass through' an
extarnal coil placed about the top of the tube
an effect will be produced on the value of the anode
current. Fig. 2 showa you the effect of plotting
the anode current against the magnetic field.
Starting with a minimum magnetic fiald and then
slowly inereasing it, a point will be arrived at
where there is & sudden falling off in the value of
filament anode current. Further increase in fleld
strength results in & complete cutting off of the

I ?

-

L

? .

L]
i
i
1l
1
1
1

Frg. 4.
]

ancde current. It will be seen that it is a v
inl eurve and falls away at A point. The cireuit
shown in Fig. 3 is that which Dr. Hull employed
in his * Magnetron ' for amplifying signals. Here
i the usual anode circuit and the coil across the

L e R

O

- Fig. B.

aerial condenser 18 placed around the Magnetron,

and in addition there are two other coils arrunged -

at esach end of the tube which are rigged up with a
battery for exerting the critical magnetic force
on the valve. Oscillations in the seral mdurtance
produce fluctuations of the critical magnetic fleld,
and signals are produced in the telephones of
conemiderable magnitude as compared with thoss
produced by an ordinary rectifying valve. This
method can be carried on to 8 number of valves
but one good valve (1, personally, have not used
this circuit, 80 1 cannot vouch entirely for its
wor }, but the point that must be emphasised
here ia the fact that the magnetic field in the instance
of & hard valve is made to decrease the electronie
flow, while in the case of a soft valve s reverse
action ia produced, that is, there is an increase
in the filament anode current as the magnetic
field ir increased.

soft salve the anode oureent

LUNIVERSITY OF
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Fig. B

This illustrates the circuit which | imyseli am
interested in. Fig. 4. Here is an ordin thres-
olectrode valve with plate connected to H.T.
bat and grid connected th}ﬂh a potentiometer
to the filament. A coil for produring & magnetic
field is uuppurfad over the wvalve and conneected
in series with a resistance and battery. If the
ordinary characteristio curve of the valve without
the magnetic field is plotted, and then plot a further
curve with the magnetic field on, that is to say.
having adjusted the current passing round the coil,
rﬂmﬂiﬂ will be obtained you will ses as shown in
Fig. 8. It will be observed that in the came of the
is increased while
the anode current of the hard valve iz decreasad
a8 explained earlier.

The application of this action in & receiving circuit
is given in Fig. 6. It has an ordinary detector
cireuit, with aerial inductanre and capacity
arranged in the wsual manner and potentiomoter
grid control. The potemtiometer is adjusted to
produce the baest signals in the telephones. If
then the magnetic field is applied, vare horag
taken to adjust the position of the coil relative to
the electronic How and the value of current i
ronnd the coil, both factors being rathor eritical,
you will find that you get an increass in signal
strength of about 100 per cent. About 300 ampere
turna are required to produce the desired result.
The interesting point which must be bome in
mind here is that, whercas the actual tive
olectron fow ia distorted and correspondingly
weakoned, yet the effect on the tiva jona 1a
aufficient to overrome thia diminution and actually
to increase the original filament anode eurrent.

At thia discussion there is not time to go into
the matter fully, but it is advisable to just mention
that in the case of the negative electrons, the mag-
netic field distorts their path, but in the case of
the positive iona (which you see a& a blue glow),
they are sot along the otic lines of foroce
produced by the field. A rather pretty experiment
in this connection ia to blue the valve up by putting
congiderable high tension on the uw-EB and then
to exert the magnetic field near the tﬂll:» of the
valve and notice how the position of blue glow
changea ita poaition.

Of course the magnification produced by the
method just deacribed i8 nothing like that given
by the use of a large number of valves, but it opens
up & field of ressarch for amateurr. I hope that
some of vou will be able to try some experiments
and let us know the results obtained.

{T'e be reomtinued)

| i|-| "”.
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By Percy W, Hamris,

A Tuner and Three-Valve Amplifier for all Wavelengths

(Concluded from page 16.)

Winixe Up,
The wiring looks very
more complicated than it need be.

that every wire is kept well away from

evary

complicated —really much
The reason is
other

described, IFIS]IU-\T tubing is veed for the flament
circuits, green for grid circuits, and red for high-
tension and plate circuita. Black is used for the
telephone transformer primary connections, This

: arrangement looks neat and helps
in subsequent tracing of circuits,

It ia well to commence with the
wiring of the input connections,
making each lead to shape and then
laying it by for later soldering. If
the leads are made in one circuit at
a time, nothing is likely to be over-
looked. As leads are made they
may be ticked off on the full sized
drawing.

Wherever possible, connections
should be ered. For this pur.
pose a gas-heated soldering bit is o
great convenience, for the it
ture can be kept constant and

| connections very quickly made.
The writer purchased such a tool
after a wh evening struggling

to solder but one or two connections
| with an ordinary bit, and there.
[ wfter the work became as child's
play. One such is advertised in
this magazine.

For the benefit of those who,

like the writer, had had no
previous experience in  soldering

v g

such connections, it may be

Fig. 10.—Scale dingram of the top of the

e

w ire, to avoid induction and capacity
- &

cffecta. This arrangement look
clumsy, but is fully justified, as the
metrument is remarkably silent
m action, there being no * non-
wireless " noises whatever, even at
fullest amplification.

Before any wires were connected,

|

Ry TR TR L

amplificr unit, with
measurements.  For photograph, see Fig. 12,

mentioned that the izt hiodd
adoptedd was to  “tin"™ the

-

Tl W T i N T R T Rl At

L)

all connections were drawn out full
size on the sheet of paper mentioned
above. Coloured chalks for the
Variois circuits are a help and save
confusion. With this shest as &

W i

T

guide, pieces of No. 18 tinned
copper (this is stiff enough to hold

1

up well) were cut and bent to shape
and 1 tubing slipped over

-

= T

each wire before bending to its final
shaps. The longer leads present
some difficulty in fitting the insula-
ting tubing, owing to the tight fit,
but no troubls 'l'?lg be experienced if
the tubing is cut to lengths of about
three inches, and slid on piece by

The point where the tubing
joins is practically invisiblea. In a

few casca, sich as the wiring of the
H.F. transformer switch, No. 22
wire was used.

In the particular instrument being

B PR L Tt N Y

Fig. 11.

il LTy

Actual cormeetions on underside of the nanel.
photogranh, see Fig. 13.
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2. 12— DPhotograph of the top of the amplifier,
The change-over muvitches are sef for the wae af all
three valves, with the L K. telephones, The H.F.
l'mli-.lfurmrf auilel 1w el j{:r uviees orer MM
mefres,

cleaned bolt by rubbing it with flux and solder
until an oven coating of solder adhered to
the end, and then to press the end of the bolt
on to the serew-head, on which a touch of
flux had been placed. The surplus solder will
run on to the screw-head and if the temperature
of the bolt is correct will adhere after ten or filteen
gecond’s contact. The end of the wire should
previously be bent into a closed loop, slightly
smaller than the head of the secrew and held against
the bit so as to make a film of solder cover the loop.
The loop and the serew should then be brought into
contact and the bit held firmly on to them until the
solder on both melts. Withdraw the bolt and hold
the wire steadily in place for a moment until the
solder sots. This makes a neat and efcient joint
with & minimum of solder.

When bending the wires to shape, care should be
taken to keep them well away from one another —
an interval of about an inch was aimed at in the
instrument deseribed. This makes the wiring look
elumey, it is true, but it avoids many troubles which
otherwise oceur in amplifiers.

Wherever it was necessary to attach a component
to the ebonite panel from beneath, a hole was drilled
to take a 6 B.A. cheeschead screw. A slightly
larger drill, of the exact size of the cheesehead, was
then taken, and the hold drillad a second time from
the top of the panel for the exact depth of the head.
The srrow then dropped in flush, and the apparatus
heneath was easily attached by nuts. The two
transformers (high and low frequency) are both
attached this way, as well as the clips for the
condenser and grid.leak combination. The small
shunt condensers were also held up in this fashion.

It will thus be seen that the whole work oi
constructing this amplifier can be carried out
without the tapping of holes or the threading of
serews, with practically no tools but a twist drill,
with a sot of drills from # to § in steps of 1/32nd
{all the=e are not actually reguired), & pair of wire.
cutting pliers and a soldering bit. Actually, the
particular ratua described was assembled in
comfort by dining-room fire, the gas-pipe ior
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the woldering bolt being attached to the tap
designed for a gas fire.

It will be noticed that six terminals are fitted to
the bark of the instrument. The pair on the left
are for the L.T. hattery, those in the centre for
resction [shorted by the switch below them), and
thosa on the right for the H.T. bat . Om the
left of the instrument are two terminals placed in
such a position that they may be connected by two
short wires to the valve terminals of the Mark ITI
tuner. On the right side are another pair of
terminals which can be used either for high resist.
anca telephones or to connect to a further L.F.
amplifier if necessary. Two paira of terminals on
the front of the panel are for two pairs of telephones
{low resistance) in parallel, or for one pair of tele.
prhones and o lond speaker,

In uee, the apparatus is set on & small nhile
table erected by the window, the Mark IIT tuner
and the amplifier standing side by side (see Fig. 14).
The lids are removed from both boxes by sliding
them off the hinges The G-volt, 30-amp. accumu-
lator stands on the floor below and is conmested
hy electric light flex to the p terminals, whils
the H.T. battery (two 30-volt. units with wander
plugs) stands on the side of the tabla by the
amplifier. A comnplete set of duolateral coils
(1M}, 150, 200, 300, 400, 504, TH) and 1,0{H) tuarns)
is kept on the tfable ready for a guick exchange
together with The Wireless World lar Trans-
missions Shest and the Wireless Board List of
Radiotelegraphic Wavea. This last publication is
issited by the Government at the price of 1s. and
i= of foolseap size.  The left-hand pages are devoted
to gpark stations and the right-hand to continuous
wave stations. The stations om both sides are
listedl according to their waves in striet numerical
order, and the book is very useinul for recording the
roil number and condenser reading of any station
that is heard. If such notes are regularly made,
the adjustment of a station not previously heard,
It the wavelength of which is8 known, ean be

Fig. 13.— Photograph of the underside of the amplyfier.
At the fop 8 the tubular condenser and grd leal
combination. The high-frequency tranaformer with
its connections [o the switeh is smmediately below
this, and the low-frequency transformer on s
left. The telephone transformer ta in the bolfom
left-hanad corner. Notice how the filament resislances
are staggered (o economese spaee.
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predicted from the readings of other stations whose
waves are round about the same figure. The writer
has found the book of Freat value in this connection.
Using this installation with all three valves
wurku:% the writer finds no difficulty in reading
New York Central, Tuckerton, Annapolis, New
Brunswick, Marion and Glace Bay, on evening
whmthantrnmphmm“nnttmbaz Diten
when conditions are rather bad and transmisions
to the continental stations from America are
carriedd out by duplicating each word, the whole
message can be taken with ease on the first words.
It has been noticed that the British stations seem
to receive far better than those on the continent.
On evenings when conditions are particularly
good, New York Central can be read several fect
off the telephones, or with ona wvalve and the
telephones on, and on the evening of the Lith

Fig. 14.—The compdete receiring station in e,

inductances can be added to open and closed circuits, by means of the dwolateral coils shown,
varying the reaction and coupling with these cails can be scen at the bacl of the instrument.

Jloor and is eonnected by o Reeible Tead.
on fwo, with this sel,

Janovary (to give but one uumplnj Darien NBA
wis olearly readable with the ‘phones on the table.
A week later NZR (Cayey, Porto Rico), was heard
on two valves. All Earopean hi wer stations
are much too strong to be mmurtahle on three
valves, and Nauen can always be read in the
next room, as can Poldhua, Carnarvon, Stavanger,
Eilvese, Paris and others. The H.F. transformer is
very selective, and even with full amplification on
all valves thers is no suspicion of howling. The
low aerial makes for considerable freedom from
stmospherics—a  point not alwaye realised by
amateurs. The Dutch concert, while audible on
itwo valves, requires all three to give really

I the P croses, the beft va the Mark IFI* Tuner,
Handlcs for
The amplifier is
on the ﬂ'g:hl', eeridly fora pl'h'l'.l' ﬂf LK. jﬂfrpﬁijm’.-: and the H.T. -fl-ql'.‘rry, The LT, aecumwalalor stands on the
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comfortable strength. The station, it may be said,
is situated in the Hampstead CGarden Suburhb.
Although lately, as indieated above, s set of
hur'ﬂ eoila has been hasad, i the
total cost mather over the figure ungmnlhr intended,
cxeellent results had previously been obtained with
a home-wound multilayver coil for wavelengths in
the neighbourhood of 8,000 to 14,000 metres (B
The Wireless World, October 2nd, Oetober 16th,
October 30th, and December 11th, 1920). For
wavelengths of 800 metres and below, the windings
of the tuner itselfl are used without external induct-
ance. If reaction is required, a samall coil is brought
up against the outside of the tuner case and acts
through the woaod.
As to the wvalves, the writer has used several
patterng, including, with adapters, the V24 and QX
tvpes—the latter for detecting. At the moment

Exira

Ameriean staliong bave heen rend on one valve gud the West Fndica

b 18 vsinz a MO " R " ovpe for HOF., a M-0 B R
for detecting and a French * R ™ for the L.F. valve.
Some of his best results have been obtained with
this combination [including Darnen reception).

The actual cost of this amplifier and tuner set
can easily be calculated by consulting the cata.
logues of the various dealers, More exporienced
readers will probably ses sevoral possible improve.
ments, and practically all amateurs bave at least
a few of the com iteé by them. If any reader
should find himself in difficulties with the ocon-
structional work, other members of the loecal
wiraloss society will be able to help him, or
the writer will he pleased to answer any
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enquiries addressed through the Editor of this

q’l:u following is a complete list of the various
components roquired for the amplifier. From this
the reader, knowing what he already has, can readily
caloulate the cost, with the aid of the advertisement
pagos of this magazine,

One empty Mark 111 case.

One sheet of ebonite.

One dozen Mark IIT terminals.

Three rotary flament rheostata.

Threa valve sockats.

Ome H.F. transformer and switeh.

One L.F. transformer.

One telaphone transformer.

Three <001 microfarad condensers (fixed).

Four baitery switches.

One combined condenser and leak [(-0003 and

two mae),

One of clipe for same.

One short circuiting switch for reaction terminala.

About four dozen 4 B.A. screws, { in. long, with

ahout twice the number of nuta to correspond.

T-':-}rnrdu green Sistoflex tubing (#d. a yard or

),

Two yards yellow ditto.

Four yards red ditto.

ine yard black nr hlue,

Holder and fHux.

One or two pairs 120 ahm telephone-.

Two Mivolt unita high -tension battery,

fi.valt 30-nmp, feontinuous rmting) accumulator,

Three valves {if V24 and QX volves arn u=ed,

ada will be needed).

About } Ib. No. 18 bare tinned copper.

{lnn ounce No. 22 bare tinned copper.

Mony variationa are poasible in the design given.
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The writer has named the actual com ta
amsed by him, but there a8 no reason why others
ghould not bo substituted. As mentionnsd previously,
it would be quite possible (and indeed simpler)
‘to mount a fourth valve socket in the place of the
H.F. transformer switch, and to use this for the
removable transformers described by Mr. Campbell
Swinton and purchasable from several dealers.
Again, other types of L.F. translormer are yuite
suitable. Neater switchesa are obtainable, but the
hum:hy type of switch is very cortain in its action,
A e parta are wall s

If V24 and QX vﬂvumun::l,u}ditisnm
desired to othera, the four-pin type of socket
is not n » and clips for the former valvea can

be substituted in the design. This savea the cost
of the adapters and in addition has the advantage
that the valves can be left in place when the lid s
put on. With the four-pin sockets ond walves,
the latter must be removed when * king up.”
On tha other hand, if the four.pin sockets are weed,
any type of valve desired can be tried, with the aid
of adapters.

A point about thia receiving ret which will appeal
to many is that when packed up it consists of
nothing more than two neat cases, two small boxes
(the h.t. units), 8 box containing the set of coils
on plugs, and & small accurmulator. The connecting
wiree (including Hexible leads for earth and asrial
terminals), together with the telophiones, go into the
sompartment of the Mark 11! Tuner, and are
therefore not likely to be mislail. The set can ho
fitted up in about five minutes on a amall table
and is not uneightly in appearance, and instead
of working upstairs in a cold room as many amateurs
are compelled to do, the possessor can sit by his
firoside im romiere.

Resistance Capacity Amplification
By B. L. BTErHENRON,
{Concluded from page 18.)

If the grid vendenser and leak of the rectifying
vialve are of correct proportions, the set should go
guite sharply from the oscillating state to & lowl
and constant howl, when the reartance nwpli.ng i
tightened. Bometimes, if these proportions are not
vcorrect, the howl will come on faintly ot first and
then louder as the reactance in tightencd. Also,
in sgome coses, the howl occurs as a hammering
souned, with yuite a spare between each noise.
Hoth these lose a great deal of efficiency, particu-
larly for C.W. reception, for then it 15 impossible
to work the set just short of the huwiuj-umt.

Hesistance-Capacity amplifiers are badly affected
by atmospheric disturbances, owing largely to the
imtervalve condensers petting charged ap above
normal, and in this cnse, if the set s only junst clear
of the howling point, & strong atmospherie or even
a lowd mignal will start it off howling. The only
wiy to avoid this is to work rather further away
from the howling point when ** X's "' are bad.  This,
bhowever, 1 shonld think, is more or lesa the sune
with any amplifier.

Htntic  rosctaeo i@ (esgquently  wsed  with
Resistance-Capacity amplificrs, and although it ia
far more atable than magnetic reaction, it does not
nllim For nearly the same amonnt of amplifieation,

By this method all the boosting effect of coupling
the anode and aerial circuita together i lost.
Another guestion is whether to use H.R. or L.LR.
‘phones, when ampliication is adopted. A step-
down telephone-transformer and L.B. ‘phones
rertainly avoid most of the parasitic nojlses caused
by the H.T. battery and variation of resistances :
wrul also do away with one of the greatest of all
troubles—which 12 the capacity effects caused by
movements of the bodyv. This 13 most noticeahle
when receiving telephony. 1 have known tele-
i:huny. sa to speak, totally disappear when "phones
wve been handed from one person to another.
This has bsen caused by the change of wavelength
~due to altoration of capacity, A ecertain losa of
penritivenesa i3, however, unevoidable when using
L., "phones, and personsliy 1 alwavs use H.R.
'phunes, being careful to connect them up in the
correct way with regard to the H.T. battery.
This is, however, rather a strain on their insualation.
A pood puint about Resistunce-Capacity ampli-
fiers is that they rather tend to limit the sfrength
of st rong signals, and greatly intensify weak signals,
anidl make otherwise inawdible signals of good
readable strength. The amplifier can be made
relotively etable by omploving anode pesistances
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of betwean 30 and 50 thousand ochme. In this case,
howevor, it will be readily seen that more valvea
will have to be used, than when 80 or 100 thousand
ohm reaistances are adopted, in order to obtain
the aame &l .

A somewhat curious feature of thoss n.ml:_n]jﬂum
i« their axtrems m&ihiﬁt}' to the reception of
harmonics, parti y, of course, from OC.W.
sations. In many cases high-powered stations can
be read on their 2nd, rd aod 4th barmonics, and
numa-t:mmmrmirugﬂrt.hmm It will be
readily seen that this becomes extremsly trouble-
some, icularly with such stations as that at
Leafield, near Oxford. This station, when sending
preas on a 9,000 metre wave, has more than once
beery cloarly readable on 600 metres, and appar-
ently about every multiple of #M) metres, up to
the true wwalunlﬂh. and certainly on a double
harmonic above t. This was when using only
s two-valve Resistance-Capacity amplifier.

I will now come to a few of the troubles which
nra likely to be met with when making anode-
resistances and grid-leaks.

It will be observed that there is a continual and
relatively lnrq;huurmt flowing thro the anode-
resTstancos. in is probably the chief cause of
trouble in their operation, for under thess con-
ditions it bacomes very difficult to keep their
resistance value constant. A pencil line Wearn
two terminals on ebonite, seema to work well for
a short time, but then, amid much crackling in the
telephones, it varies until its resistance may reach
a value several timea as high as it was originally.
This is probably caused by the coherer action of
the particles of hite, which move along with
the ewrrent, and thus greatly vary the resistance.
In my own case | avoided this to some extent, by
using slate-pencil instead of ebonite.” This allowed
the graphite to obtain & firmer badding, and thus
stopped the coherer action. Here, however, there
i= another difficulty, for the slate-pencil cannot
very well be sealed up by any other means than
varnish. is, of course, ch tha resistance
and great trouble is found in obtaining the desired
valoe. In the case of the ebonite resistances
unother piece of ebonite was used na a covering, thus
avoiding touching the actual pencil line with varnish.

It is eesential that the resistance should, in some
way, be protected from damp and the varying
humidities of the atmoaphere, and to do this, at
the same time as keeping the resistance value
constant, will probably be found extromely
awkward. In any cese these resistances can be
prurchased for quite s amall sum, and 1 have found
thern satiafactory in every reaspect, although they
have now been in use for some months.

[n the case of the grid-leaks we have a much
simpler proposition, for the current passing through
the resmstance is negligible. An ordinary pencil
line on ebonite seems to act quite well, and will
keep constant provided it ia protected from damp.
This can easily be done by a covering of ebonite,
and a coat of shellac varnish round the sdges.

A thing which should most certainly be paid
uroat attention to in Resistance-Capacity amplifiera
1= the relative porition of the various parta of the
#et. Thess amplifiers are sxtremely prone to self-
iescillation, and any stray capacities or atic
lmkags between the varions parts in liable to make
the rirenit oscillate even more readily than wsaal.
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This trouble becomes greater and greater as the
number of valves is increased, and when oven a
moderate number such ss four are used it becomes
rather difficult to stop the sst oscillating, for spark
and teleph recoption.

Strong self-oacillation may also be caused by an
unsuitable salection of wvalves, and in my own

inion it s advisable to fif out an amplifier
aoughnut- with ordinary ** R " type valvea, whiah
have fairly constant properties, and seem to bae
extremnely sonaitive.

The following deseription waa then miven of a two-
wvidve deferior amplifier exhibited. i

I have used o rather special cirouit, shown here-
with, which departa in cartain details from the uswal
form of Resistance.Capacity amplifier.

Here the anode-resistance is of 50,000 chma, the
firat grid-condenser of (-0008 mfd., the second grid-
condenser of 0-002 mfid., and the extra condenser,
which is placed between the grid of the second valve
and earth, is of 0-004 mid. capacity.

This panel has %i'l-"ﬂl:i good results, particulsrly
in the roception of signals from distant stations.
Upon several occasions American stations hove
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been remwd when using only a short indoor aerial
The result of the Carpentier-Dempsey fight was
received from New Brunswick (WII1), and the whole
of President Harding's miessage, sent from the New
York Central Station (WQK) waa road.

The high-powered E gtationa at Car-
narvon, Ulifden, Leafield, Eiffel Tower, Lyona,
Nauen, Hanover, Roma, ete., come in so loydly
that they can be heard all over a'large room. The
Amernican stations at New York, New Brunswick,
Annapolis, Marion and Tuckerton, can also, under
good conditions, be heard at guite a distance ffom
the 'phonea. All the above are when using an
outdoor aerial, of course.

Telephony from Koenigswusterhausen (near
Berlin), and from the Eiffel Tower has been heard
well, us also have sevoral of the 90U metra air-
stations such as Croydon.

The fact that telephony from the Mersgy Bar
Light-vessal and the Liverpool dock offices las
been clearly received, on a wavelengthh of about
400 motres, largely dispels any idea of the ineffi.
ciengy of this cireuit on low wavelengths,
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Notes on the Design of Radio Frequency Intervalve
Amplifier Transformers using Iron Cores*

By A. 8. BLaTrERMAN, B.8c,, E.E,

Genaral

Numerous engineers huve built and used radio frequency amplifiers in which the coupling between
was provided by iron core transformers. M. Latour seems to have been the pioneer in this work

and during the World War his lead was followed more or less in an imitative, cut-and- manner by
others. No analytical treatment of the subject, however, nor formoule or data for design have thus far
appeared. The writer some time ago worked out a rational method of designing these transformers which
has proved useful, and it is the purpose of the present comununication to describe this method as well
as to discuss briefly some of the more 1m t though somewhat obscure factors which enter into the
design of this type of aratus.  All of work referred to hes been conducted at the U.B. Bignal Corps

ies at Camp Alfred Vail, N.J., U.5.A. ) _
The problem of E..ipi.ng intervalve amplifier transformers for radio frequencies is essentially one of

coupled tuned circuits, The primary ecireuit comprises one winding of the transformer constituting
principally an inductance, and a composite capaecity involving the several capacities between the elementa
Com

-

]
I
I
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Cm
i Ct
‘l 1 Ce [Cp 7 iE )

j { ? H Te
Fig. 1. Fig, 2.

of the input tube, The secondary circuit comprises the inductanie of the other transformer winding and
the grid circuit impedance (usually capacity and resistance of the output tube). The actual eireuits
are those of Fig. 1 and their analytical equivalent is shown on Fig. 2.

It is evident from Fig. 2 that the primary and secondary circuits can be reduced to the simple’ form
of Fig. 3, in which as will be shown later Cy and ry comprise the effective input impedance of the grid
circuit of the second or output tube depending upon the load in the plate circuit of that tube, as has heen
shown by Dr. J. M. Miller.

The analytical treatment is considernbly complicated by the existence of the capacity C; between
the transformer windings, which moreover is not generally necessary for tho successful functioning oi
the amplifier. We shall, therefore, limit the ot diseussion to the case of pure inductive coupling
and hence consider only a transfoimer in which the capacity between windings is negligibly small.
Such a transformer comprises thin pancake wound coils rather than overlaid solenocidal primary and
sacondary,

—— e -

0 < O
e

.|:'-L WOLTS ACRORS

~ FRERUENY

Fig. 4.

The pair of coupled circuits as here presented have in geperal two frequencies at which maximum
voltage is obtained across the secondary terminals. When the frequency impressed upon the primary
ta wariad, the resonance curve presents two peaks as indicated roughly in Fig. 4. The tion
between the peaks depends upon several factors of which very important ones are the ¢ ient of

* Received August 28th, 1921
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coupling and the miernal resistance of the input tube. The latter quantity is fairly well fixed for a
given tube w]:uht.ha former is under control according to the design of the tranaformer. If the coefficient
of coupling is very emall the peake become closely identified with the separate frequencies of the primary
lﬂlmﬂr}'mﬂm A.uthanﬁuplulgnmﬂmmdt-hupalhhatmmmure widely separated. Ry
properly proportioning the time constants of the two circuits as well as the coefficient of coupling the
two peaks may be made to coalesce, or oneé may be relegated to sero frequency. In sither case the
lymtlmuhahamunn& nsive to but a single frequency.

In practice it may be desirable to produce either the single or double hump eharacteristic depending
upon or not the amplifier 8 required to be effective over & narrow or a relatively wide range of
wavelengths. The predeterminationrof the coupling coefficient is therefore of great importance. This

involves the caleulation of lealmge flux in the transformer. The determination of the induct.
ances of the tranasformer mndl;ﬁln also necessary in order to discover the effective region of operation
with respect to wavelength likewise mﬂ"ﬁ that an estimate be made of the variour magnetic
Huxea. It is found that practically any desired characteristic can be obtained by suitably adjusting the
turna, the spacing between primary and secondary, and the air gap in the core of the transformer.

Determination of Leakage Flux

The type of transformer to be conridered is shown in Fig. 5; other cases where the windin npllt
into seversl mnhmmmllhad:ummdlutar Thalunkuguﬂu:nmdlutﬂimdnt-tadhm %‘Lﬂ

of the pancake windings ia negligibly small compared with the separetion of pnmﬂ-ry and mnndnrjr
olements. In practice the size of the central core log is O
somewhat than the two side legs, although on
account of t corner drilling for clamping screws
and eonssquent stricture of iron section at these points
the difference in cross-section betwesn cent and
side membeéra is not great. The ssction is square for
COnVanlance.

In order to simplify the analytical problem it
will be assumed (1) that the size of the side and
central core members are equal and (2) that- the
section is circular instead of sguare. It will be seen
from the formuls developed such assumptions
gve resultsa which differ only slightly from those
to be expected from & rigorous treatment using the
actual transformer core.

Lot N; — number of primary turns.
N, = number of secondary turna
I = mean length of iron core circuit (v
3l = total length of air gap (cm)

¢ = separation of prim. and sec. {cm)
A = gross-section of iron in core (8g. om)
ility of iron core
ﬁ = radius of assumed round eore {om )
b = width of window in core {l‘.‘.'tn;
The leaksge flux ¢ passes through the air space between primary and secondary windings from the
central core leg to the two side legs and returns {prim:lplﬂjr]l through the iron end pieces. The return
path through iron can thus be neglected as far as its reluctance is concerned and the problem
centres only upon the caleulation of the reluctance of the air patha between central and side core: lege.
Such paths are shown in Fig. 6.

Fig. 8. Fig. 1.
In order to get information on the methed of calculating th mblum let us first consider the aimpler
problem where there are only two cylinders as in Fig. 71 of three. In this case the magnetio
charges on the two cylinders are aqual but of opposite sign +M and —M respectively. Let the two

cylinders be considered sa of infinite length and more specifically indicate h}rﬂ' the magnetic
:‘tunit length. Designate by 3" the number of lines of flux passing between the cylinders per cm of their

¢ =dx M
All points in the surface of sach cylinder are at the same magnetic quml. The plans XY midway
between the cylinders is at zaro potential and heance a reference for all potentials in the system.
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A aud B aro the inverse pointe for the system, and as such can be considered as the locus of the entire
charges — M and + M respectively, which reside upon the cylinders O and ', The potential at- P, &
point on core leg O dus to — M at A is /

"'1 A

i — dv M dr
flnt-mmf-} of feld at ¢ x de = -/! 2 dr = _..wb/- =
0 ]

. 1
The potential at this point due to + M at B is similarly ﬂﬂn/‘ 1:

The resultant potential at P due to both A and B co-acting is therefore

ey~ g ]

s
-?H'“En . W OW W oW B oW B & Eem o e ATy

This is the potential at all points on the rylinder O.
In a similar way the potential of P°, n point on O and hence the potential of all points of 07 is

F"l:---ﬂ!l-.ili:rg:' Tl T TYTTUINR | |
1
Therefore the magnetic potential between the fwo core legs is

L .13
f
Hinee the reluctance iz

R - 'um“tfﬂﬂf!. and flux = 4= M per em length of core

AM log :-'
g |

wa uek H .
" = =M

1 F
--I . s
= Dﬁr pET O 4 R ST . |

By the theory of inverse pointa the ratio ryjr, 18 constant, and it may be otherwise expressed in
terma of the constant dimensiona of the system. hus it is casily shown that--

Py 2R

r b+ER—\.I:r'-|-'HIH1r.'.'.'...{ﬂ}

and the reluctanes Letween two mfinitely long parallel magnetie evlinders per em of their length
hernmes

2
R om ! g S v owow % oW a5 a3 [B)

7 b +' 2R — (b® + 4bK)

Turning now to the problem of the three-
- # legeedl ecore, Fig. 8, wa have the inverse points
-]

A amd A’ for the central and leit hand cores and
H amdl B® for the central and rght hand cores
(S Fg. M)

Fig. &.

- p : Al :
Fhe magnetic potential at P due 1o g ot Alida Fy ra = M log

Potantial ot P due to — M at A is V, = EM.Iq_pg ry
Potentinl at I due to charges at A' aml A co-acting is

Voo B Wrw g ™ et A M E R R E R P

b |
Potential at 1" due to + "!g at Ais V)" = =Mlog r,

i - ‘i LINIVERSITY OF CALIFORNIA
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I'otential at P due to —M at A s V" = 2M log r,
Potentlal at P’ due to charges at A” and A co-acting is

r*:-r,*-l-F;mLMlng::, R e N presnmeli B ou o L)
Therefore the potential between the middle and the side lags ia
V=V-¥
==u|ng:::
=-!'l.1~l'lng::..,,.....‘,...[ﬂ']

Therefore che reluctance per cm leagth between one side leg of the core and the central number is

fa
T" iy :]JH Icﬁ !'1 3 ry
The total reluctance between the central core and the two side legs is evidently one half of this or
] Ty ;
K= 4 log r il
' 9 2R
= log iy o
ir b+ 2R — v b* + bR
[t is interesting to note by comparing (8) and (10) that the reluctance of the three.legged system iv
oniy three-fourths that of the two- one.

If, instead of | em of core length we consider & length £ em as, for instance, the distance between
primary and secondary coila the formula for reluctance becomea
3 2R
R = e g r—
o b4+ 2R — v b* 4 4bR
An idea can now be had from this formula of the extent ef the error made in assuming that the
rentral and side core legs are of equal size, It is seen that the function involving their dimensions 15 a
lugarithm, and hence the reluctance ia but slightly affected by small changes in the radial measarement.

(T'o be continued.)

. (1)

= B q B

“The Wireless World and Radio Review”

ni between thoss who have

In connection with the am tion of The A literary rap
Fadw Review and The Wireless World, and the previously confined their attention to one or the
woekly publication of the combined journal, the other journal

following additional communications have been
received :—
From Professor G. W. 0. Howe,

“'I-E-E-

1 am very pleased to fall in with the Editor's
k ion that I should write a short note for
pablication in connection with the issue of the
combined Wirelesa World and Radio Remiew.

As Editor of the Eadio Review from its inception
untdd Januvary last [ rannot but regret that it should
now cease b0 enjoy a separate existence. At the
same time 1 believe that the ama tion of The
Wirelesa World and The Radio Remiew will maku it
pos-ible to produce & ine of more
interest to the m™aders of both. The ireleas
Weorld has beecome the recognised organ of the great
amateur wireless orgmnisation; s groat number
of the members nf the various Wireless Societies are,
however, keenly interested in the scientific and

i t of the subject and am
able to appreciate the writings and work of those
who are in the wislem industry or of those
who are endeavouring to develop the subjact from
the mathematical or experimental side. Om the
other hand much valuable work is heing done by
many amateurs and nothing but good can roma of

D.Sc.,

It w with considerable misgivings that 1 learmn
that the ahatracts of Wircleaa [iteraturo, which
formed such an important part of The Radio
Rewview, are not to made surh an important
feature of the new magazine, There ir no doubt
that many contributors regarded this as the most
important feature of The Radic Heview and will
miss it very much. | have no doubt, however,
that in some form or other, the readers of the new
journal #ill be kept informed as soon as possible
of any important publications. bearing on radio
telegraphy which may appear from time to time
in variousd foreign periodicals.

One of the most welcome features of the new
journal is its weekly publication ; this will enable
the announcementa of meetings and the reporta of
papers and discussions to appear without the delay
whirh s unavoidable with a monthly magazine,

1 should like to conclude by expressing the hope
that the new Wireless World and Rodio Revwew
may have the full support of every one connected
in any way with British Radio-Telegraphy.
whather amateur or professional, commercial or
academic, a0 that it may become representative of
t-luli;u‘._\"t taken by this country in the development

1

of o-Telegraphy.
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From Mr. E. H. Shaughnessy, M.I.LE.E., of
the Engineer-in-€hief's Office, Genera
Post Office.

The growth of interest in the radio art
and the manner in which the successive issves of
The Marconigraph (1911) and Ths Wireloss World
(1913) have advanced in step with the progress of
the art augurs well for the future of the enter-
prising venture of the issue of The Wireless World
a8 A weokl azine. I think we can safely leave
it to the Editors of The Wireleas World to sec that
those who were rnrheuln rly interested in the olass
of literatura t with by The Radio Review, the
decease of which is & matter of regret, will find
mifficient space devoted to their wants in the new
inaee,

It ia certain that The Wireless World will now
more than ever form aAn essential of the
engindering literature of the day, and I wish the
new venture evary muccess and continued support
from an extended number of subseribora.

Notes

Prof. H. Fassbender has uishad the
aditorship of the Jahrbuch Zeitschrift fiir drahtlose
T s¢ on his appointment as Professor of
Elestirical 1 i at the Univermty of La
Plata. His editorial duties have been té OVET
by Dr. Eugen N The title of the publication
has now been changed to Johrbuch der drahtlosen
Telegraphie und Tﬂt@hnme Zedachrift fiir Hoch-
[frequensiechnik.

Wireless Patent Actions.

In an action t by Marconi's Wireless Tele-
graph Company, Ltd., against F. 0. Read & Co.,
Ltd., an order was madoe in the High Court of
Juastice, Chancery Division, by Mr. Justice Russall
on February 17th, 1922, mtrmm.ng Mesara. F. O,
Bead & Co., Ltd., from inf Eblatun patent
Now. 13636 of 1913, 28413 of ]ﬁlg 2 of 1914, and
1266568, Messrs. F. 0. Read & Co., Ltd., were
further ordéred to destroy all infringing & tus
made or used by them, and to pay tilamom'
Company damagoes and costs,

In an action brought by Marconi'a Wireleaa Tele-
graph Company, Ltd., against A. C. Cossor, Ltd.,
an order was made on March Ist, 1822, restraining
Measrs. A. C. Cossor, Ltd., from infringing letters
}:-at-ant Noa. 284133 of 1013, and 126658, except Ao

manufacture for H.M. Government.

Messra. A. 'll" Cosaor, Ltd., were also ordered to

destroy infringing apparatus manufactured or

sed ﬂy them (except that constructed to the order

M. Government) and to pay damages and costa.

ﬁhr}dfmu of P.nl:tmta 13636 of 1913, and 28413
of 1913, a

8856 of the issus of
The H"'lrahﬂ World tfnr E! E 4th, 1922,

Patent No. 2562 of 1914 relates to valve circuits
in which reaction is employed for generation, hetero-
dyning, ete.

Patent 126668 relaiea to the type of valve which
mluulﬂjrulﬂrradtummﬂluunmlmaut-hu
French type.
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Dutch Concerts.

It has beefi brought to our notice that a good
number of amateurs conduet experimental trans-
missions during the period of the Dutch Conocerta
on Bunday afternoon, and as numerous complainta

h“ahamuum“dmthnmhjmt,pumﬂnhﬂj
regarding transmissions in Yorkshire,
we think that readers may ocare to have the matter

brought to their notice,
Scouts’ Concert Party and Display.

The 16th Bournemouth (8t. Paul's) ga
8 successful concert and ay in Bt P-.ul'l
audiencs that

W recently before a

&lpnclulfntu.;auithnwmlngmldunm
stration in wireless and hom,
received on the aerial rhtbnm
""’.I'LE“““‘“““P“"'B”““-H' L

telephony transmissions of musio speech
were sent by Mr. H. C. Binden from his station,
and the receiving tmmhhngmrﬂlnlh

t-uhnhurdwart.h kmd‘#'
ﬁ np-nmt-ad by Mr. T. H. D;rh. inton, for

Rhondda Valley Amateurs.

Mr. D. V. Briggs, of 5, Llwynmadoe Steset.
Graigwen Road, Pontypridd, Glam., states he is in
touch with several amateurs in his district, and it
i# desired to start & wireleas society for the Rhondda
Valley. All those in this district who are interested
are invited to commumicata with Mr, Bri.m

Eorrespondence.

In Mr. B. B. T. Wallace's letter, published under

" Correa " in the issues of Tha Wirelass
World for March 4th, * 200 miles" should read
* 2,000 miles."

_——

s - — - =

SHARE MARKET REPORT.

Marconi Ordinary £z 2
" Preferemes .. .. 1 1B

3
8
» Inter, Marine.. .. 1 8 @
Canadian .. 8 6
Radio Cnrpumtmn of America :—
Ordinary i . 0
Preference 0
) i

A CORRECTION.

In the article entitled * A Bensitive Direct
Reading Tﬂltmatar and Ammeter for High
Frequenciea,” by E. B, Moullin, M.A., which
appeared in the last issue, the figure given below
should be subatituted for Fjgum 1, page 2.

14
13

==

UNIVERSITY OF CALIFORNIA



Armn B, 1922

Calendar of Current Events

Tueaday, April 11th.

Transmisgion of T at 7 to T.26 p.m.
on TOD matres followed C.W. Calibration Bignala
on 1,000 metrese, by 2ZMT at Writtle, near
Chelmsford.

Wednesday, April 12ih.
Cowes AND Disraict Rapio SociETy.
* Bemi-Aperiodic Amplifiers and the Reaction

inle."
ngnmu SmExTIFIC BoclETY, MANCHESTER.
At 61, High Bireet, Manchester. Open evening.

Thursday, April 13th,
LivERFOOL AMATEUR WIRELEss SBociETyY.

At Colguitt Btreet, Liverpool, ** Accumulators,
How Made, Used and Abused,” by Mr. 8. K.
Willda.

Ipvorp avp Districr Rapio Bocrery.
Friday, April 14th.
LEEDs AND DisTRICT AMATEUR WIRELESS BOCIETY.

8 pm.—AL Un.i.‘l"ﬂ'lit-?’ of Leads, College Road,
Leads, * Bamual Morse,”' by Mr. W. R. Plowers.
** High Frequency Intervalve Transformers,” by
Mr. F. Eendall, B.Bec.

Wednesday, April 1%th.
Norta Mippresex Wikeress Crus.

8 p.m.—At Bhaftesbury Hall, Bowee Park,
* Electro-Chemistry,”” by Mr. R. Maxwell Savage,
B.A.

Cowgs AND DisTrRicr Haplo SocCieETY.

* Independent and Bell Heterodyne Methods.™
Friday, April 21st.

WirerLess Sociery oF HicHoaTE.

7 p.m.—Lecture and demonstration by Lieut.
Walkar.

Braprorp WIRELESS SocIETY.

743 p.m.—At 3, Randallwell Btreet, Bradiord.
Meeting.

Correspondence

To the Edior of THE WinELEss WoRLD
aND Ranro REview.

Sin,—After reading Mr. Ellison’s letter in The
Wireleas World of February 18th, I believe that I
can give you some information concerning amateur
work in America that will be of interest to your

:

It seems to be the impreasion of Mr. Ellison that
transmitters are used chiefly in America.
hteem months ago CW tranamitters were almoat
unknown to amateurs. Up to that time I had
Hinm?dhlmwe&hm
vary rapidly, an
upuﬂpnunyf, but the
sparks are mh::l%yjlm-uim. The ta
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metres, and the General Electric Co. have had tubes
in their laboratories that oscillate as low as 8 metrea.

Eegud.m?' the receiving of short wavea, the
diffioulty of a high frequency amplifier to operate
on #o short & wave preventad any use what-
spover of radio frequancy amplification. All
amateur stations here are equipped with low
froquence amplifiers, if any. The usual equipment
is & detector tube and two low frequence ampli
There are now iron core radio frequence trans-
formers advertised, which are expected to make
great changes in our receiving equipment, but aa
yet the manufecturers have not started deliveries
of them, so we have only their word for what they
will do. '

As Mr. Ellison stated, thers are very fow amateur
telephone stations. There are many for short
range work, with & range of & few miles, but none
to compare with the telegraph stations. The great
ambition of an American amateur ia to cover the
groatest distance possible, #o he prefers to use any
telephone transmitter as a CW telegraph trans-
mitter, with & much greater range.

We have dosens of radio telephons stations
operating on about 380 metres, sending conoerts,

hea, market reports, and other broadeasts.
m stations have commercial hoences, and mosat
of them have an outpat of § kW. They are operated
every evening by commercial companies who
manufacture receiving apparatus. The prospects
are that with a few months there will be one hundred
men with receiving seta intended solely to get
musio to every amateur wa have now. All of these
stations are new, exespt the one at Pittaburgh,
Pennaylvania. This station, owned by the Westing-
housa Electric and Manufacturing Co., has beesn
operating aince January lst, 1021, When this
station had been operating one year there was a
receiving set in every sixth home in Pittaburgh.
The prospecta are that within a very few months
it will be that way all over America. Just now the
rush for receiving apparatus is a0 great that all
manufacturers area swampad with orders, and
every manufacturer, distributor, and retail dealer
is entirely out of stock of receivers and parts. We
have to wait from weaks to months to get any parta
for receiving sets. Within the last few days
several of my friends have driven by auto to
numerous cities within fifty miles in & search for
varuum tubes, but there are absolutely none to be
hurd.

Wooater Radio Store,
Wooster, Ohio, U.5.A.
March Gih, 1922,

VICTOnR ANDEEW.

Books Received.

Tur Yeir Book orF WiRErLess TELEGRAFHY
atp Terermony, 1922 (London: The Wirseless
Press, Lid. Pp.1476. Demy 8vo. Price, 16/- nat.)

Marme WirerLess Pooker Boox for the Practical
Operator and Student. By W. H. Marchant.
{London: &ir Jegas Pidman & Sons, Lid., 1922,
Pp. 180, 8} x 4. 138 diagrama, Price 8/- net.)

Lexrtnie Liosmivo CowsecTions. Seventh
Edition. (London: A. P, Lundberg & Sone.
Dec. 182]1. Price 1/- net.)



4 . THE WIRELESS WORLD AND RADIO REVIEW

ArmiL 8, 1922

Wireless Club Reports

NOTE.— U nder this heading the Edilor will be pleased lo give publication to reports of the meclings of Wireless

Clubs and Societies.
are lo ap
The Editor will be plea

Such reporta should be yubmitied withoul covering leller in Lhe exact form in whick they
and as concise os ible, the Edilor reserving the right lo edil and curiail the reports if neceasary.
um consider for publication papers of unusual or special interest

read before Socletles. An Asterisk denotes affillation with the Wireless Soclety of London.

The Wireless Society of London.

The Forty-sixth Ordinary General Meeting wuas
Ireld on W - March 22nd, at the Institution
of Electrical Engineers, at 6§ p.m.

The President,

The ing list is being circulated and will be
collected at the end of the meeting. I am glad to
soo another lady is going to join us. Four Wirelesa
Sovieties have also been affilisted. This concludes
the business.

Capt, Donisthorpe who had proposed to give us
i lecture this evening on * Harnessing Electrons,™
has unfortunately been prevented from attending
owing to pressing business. He will, however,
give his lecture at a later date. In the meantime
Mr. G. G. Blake has kindly offered to take his

lace by giving us o paper entitled  The Modern
Tiew of Pﬁlﬂct.rmit}r and the Three-Electrode Valve
with Experimonts.”

1 eall upon Mr. Blake to give his lecture,

{For Report of this paper see next issue.)

At the conclusion of the and discussion,
the President announced that the following had
been wolected to membership of the Bociety :—
MeugeErs : Henry Alexander Sherwin Gothard,
Alfred Edward Joseph Symonds, Miss Florence
Parbury, Albert Edward Grocott, John Francis
Atherton, Herbert Lee Berjeant. Assoc, Mempen :
Douglas Bimon Relph, and that the following
Societiea had been accepted for application :—The
East London Radio Socety, The Wallasey Wireleas
and Experimental Bociety, The South London
Wireless and Seientific Club, The Southend and
Iistrict Wiroless Club.

The meeting adjourned at 7.15 p.m.

The West London
Wireleas and Experimental Assoclation.*

The attendances at the weekly meetings have
of late greatly improved, much to the satiafaction
of the officers of the Association, and new members
are itill joining the flock of experimenters.

At the General Meeting, on January 26th, the
new rules which had been previously framed by the
Committes were fully discussed, and sach rule was
passed by the members present. At the completion
of business, Mr. R. Cole gave a very interesting
paper entitled ** Aerials an:lpﬂimui,t-l for Amateurs,”
which waa very much apprecisted, especially by
the younger members.

Meeting held February 2Znd.—Morse practice
was taken by a large number of the members and
afterwards the Vice-Presidant Mr. F. E. Stuely,
wave & very interesting leoture and demonstration,
antitled, " The Oscillating Wavemeter and the
Usos of Harmonica in Wireless.” A very hearty
vote of thanke was accorded the lecturer for the
great trouble he had taken in preparing the
demonet rmtion.

Meeting February 8th.—Morse practice was well
attended after which Mr. C. W. Hirst read a paper
and domonstrated * The Making of Lattice Coils
of Various Designs.” This was a very useful
subjiect, sspecially for the junior section

Moeti February liith.—The President, Mr.
Ueo. Oxford, announced that the committes had
decided that one meeting & month would be set
aside for open discussion after the Morse practica
class. Mr. I. F. Bruce took the opportunity
of presenting to the Asociation & Morse practice
set, comprising an efficient buzger connected to a
special formn of loud speaking telephone. lncor- -
porsted with the set was an addition of Mr. Bruce's
own design and manufacture. This conalstaed of
# silent buzser fumished with an adjustable
secondary circuit, to which a series ol telephones
can be connected. 'The Auctuations of current in
the buzzer circuit are, by indogtion, impressed on
the telephone circuit and & signal which exactly
simulates a musical spark note is obtained. The
intensity of the signal can be varied from very
strong to an almost inawdible limit. After =
description of the instrument by Mr. Bruce —a very
hearty vote of thanks was expressl to the Jdonor
in the usual manner. Mr. L. V. Clarke also pre-
wented four pairs of headphones for use with this
instrument, and was also accorded a hearty vote
of thanka by thoss present.

Meoting Fobruary 23rd.—Mr. F. E.
continued his seriea of theoretical

Meeting March 2nd.—The Librarian announced
that he had purchased a few new books, which
would be availahle for members the next week.
Mr. L. Shepherd was appointed Instrument Steward,
Mr. Mullings read a very interesting paper entitled
* Construction of Electric Motors Genaratoms. ™

Meeting March 16th.—The President announced
that the Committes were expecting to armange for
demonstrations to be given by Messrs. H. D.
Butler & Co., alse the Marconi Scientific Instrument
Co., shortly, and all members are asked to make a
spocial effort to be prosent.  Any gentlemen desiring
particulars as to membership and objects of the
Association should communicate with the Hon.
Secretary, Mr. Horace W. Cotton, 19, Bushey Road,
Harlington, Middlesex, who will have much pleasure
in sending information by return. -

North Middlesex Wireleas Club.*

Hon, Becretary, Mr, E. M. Bavage, ' Nithadale."
Eversley 'ark Road, Winchmore Hill, N.21.

The 4th Annual CGeneral Mesting of the Club
wis held at Shaltesbury Hall, Bowea Park, oo
Wednesday, March 22nd, Mr. A, G. Arthur being
in the chair,

The minutes having been rad and passed, the
Chairman called on the Hon. Becretary to read his
report for the year. Mr. Savage said that the Club

Studt
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had made good progress during the vear under
review, s ita poaition as a Club. Meetings
had been well attended, and it had heen the Com-
mitiee’s endeavour to provide an attractive pro-

e at each meeting.
The Hon. Treasurer's showed a balance
is amount, although

in hand of £F 16s 4d.

not large, was sufficient to mest any expenses
which were likely to arise in the near future. At
the same b thers were a number of subscriptions
due for renewal, and when thess were in, the poaition
would be better still.

The Installation Officer’s report showed that the
Loan Scheme was working well, and & number of
valuable instruments had been added to the Club’s
ingtallation, the Committee having felt that this
course wus the one most calculated to serve best
the interesta of membeérs, rather than to keep a
large ressrve of cash in hand.

The Librarian that the library books
were in great demand, particularly the most up-to-
date onea.

All the fo ris wore adopted.

A vote of thanka was moved to the retiring officers
by Mr. A. J. Dixon, and seconded by Mr. Bymona,
who e in a very appreciative manner of the
work done by them during the year. Mr. Savage
spoke a few words thanking Mr. S8ymona on behalf
of the Officers and Committes, and sail how
gruteful he was for the help given by Mr. Arthur.
The following were then electad as officers for the
YeRr —

Prewident, Mr. A. G. Arthur; Vies-Preaidents,

Mr. Wm. Le Queux and Mr. . Midworth,
AMLEE. Chairman, Mr (. Ewvana; Hon.
Secretary, Mr. E. M. Savage; Hon Treasurer,

Mr. W. A. Sawville; Hon Inatallation Officer,
Mr. A. J. Dixon ; Hon. Librarian, Mr. H. A. Beers.

Committes, Messrs. Gartland, Green, Holton,
Symons, and Wordham.

Wireless and Experimental Assoclatlon.*

At a mesting held at the Central Hall, Peckham,
on March 15th, Mr. Joughin, a member, gave an
aceount of how he had made a milliamperemster
capable of messuring almost anything in volta
and am . Major Webh was in the chair.

Mr. Kirkby followed by giving several new points
on short wave recaption.

Dartford and District Wireless Soclety.*

Hon. Secretary, Mr. E. C. Deavin, 84, Hawley
Road, Dartford.

The usual fortnightly mestings of the above
Society were held on the following dates,
Mr. J. BR. Bmith, A.M.LE.E., Vice-President, in the
rhair, on sach occasion.

Friday, February 24th, 1922, —This meeting was
weall attended l.nd several matters appertaining
to the Bociety’'s work were discussed. BSewveral
members pm:lumd sketchea of walve circuits with
a view to deciding a suitable cireuit for completing
a valve receiving set to be parmanently installed
at the Grammar School. An experimental aat.
with sketches of circuit was demonstrated by M
Watt, and it was eventually decided to mal:a
up the Clob set on those lines.

“H.T. Cells and Their Manufacture " was among
the subjects discussed, the matter being treated
more I'mm an amateur than professional point of
'\-“

THE WIRELESS WORLD AND RADIO REVIEW 33

The sscretarial duties in connection with the

Soviety having greatly inoreased, Mr. J. R. Prangnedl
WRA Asmistant Secratary.
Friday, March 10th, 1922.—The minutes of the
two previous meetings were read and confirmed at
thia meating, and the Hon. Becretary also read a
letter received from the Editor in connection with -
the new issue of The Wireless World, commencing
on April lst, next. A resolution was to tha
effect that the Hon. Secretary write a letter of
thanka to the Editor for information, instructive
and interssting, given in the past, and also best
wishes for succress of the weekly magazine.

The Hon. Secretary also read s letter from the
Wireleas Society of London regard matters of
importance diacussed at the Conference of Wireless
Societies. Good progreas is being made with the
Hociety'a receiving set and it s hoped that same
will ba ready for test at the next mesting.

Sheffield and District Wireless Society.®

Hon. Becretary, L. H. Crowther, AM.LE.E.,
|56, Meadow Head, Norton Woodseata, Shaffiald.

On the 24th March at the Department of Applied
droience, UGeorge Square, Sheffield, Mr. . Holling-
worth, of the National Physical Laborato
a most interesting lecture on " Modern Wireless
Problems," to a large and appreciative audienoe,

In & Auent and masterly manner he made clegr
many of the diffienlties experionced in wireless
remearch work and indicatad their probable
solutions.

In listening to the lecturer, ons felt justly proud
of the men who carry out valuable work so quistly
and efficiently at the National Physical Laboratory.

The full discussion which followed showed the
amount of interest taken by our membera in all
that appertains to radio sctivitien and Mr, Holling-
worth was evidently well pleased with the enthusi-
astic reception and hearty vote of thanks which he
received,
The Leeds and District Amateur

Soclety.*

Hon. Secretary, Mr. . E. Pettigrew, 37, Mex-
borough Avenus, Chapeltown Road, Leeds.

A General Mesting took plece on March 24th at
the Leeds University, Mr. A. M. Bage (Vies.Presi.
dent) taking the chair at 8 pm. The Chairman
m‘rlu:l upon Hr J. Croysdale to deliver his paper

* Accumulators and High Tension Batteries."
"lr[r Croyadale arranged his lecture so that the junior
members as well a2 the more advanced members
should have benefited considerably aa a result of
his remarks. He explained in & very clear and
concise manner the of the accumulator,
paying apecial attention to lead cells. Passing on
ta high tension batteries, the lecturer recommended
the use of amall primary oells in order to obtain
anode potential. He had constructed s very
successful wet primary battery of Leclanche cells,
using the sacks and carbons of old dry cells in place
of the wsual porous pot. Cylindrical zinc ta
formed the negative e. The containers were
made from waxed cardboard. Such a battary was
stated to be very silent even with L.F. valves, and
was extremely durable. A specimen of these cells
was passed round for examination. At the close
of the lecturer’s remarks, the Chairman deelarod
the discussion open, which was joined into freely

Wireless
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by the mesting. A hearty vote of thanks was
accordad to Mr.

The Chairman then called upon Mr. 8. Kniveton
to deliver & paper entitled " Home-Made Three
Valve Amplifiers.” Mr. Kniveton had on view two
three-valve sets which were almost entirely home-
made. Ume set inclunded a stage of H.F. magnification
with reaction, & rectification , and a L.F, magni-
fication . With this set it ia possible to use
the rectifier alone, or in conjunction with the H.F.
valve and/or the L.F. &t The H.F. intervalve
transformer ia ** tuned ' by means of 8 condenser
and functions successfully over a wide of
wl\rala This inductive coupling is displaced

onger waves by resistance mplmt.:,r Con-
rrmtmns. the change-over being made readily by
use of valve pins and sockets. Diagrams of con-
nections were distributed to those present. The
other three-valve set was not a complete receiver
in itsalf, and was used as a L.F, amplifier. Switch-
gear, which consists of one multiple pols switeh,
does all the necessary making and breaking of the
circuita when one desires to use & certain number
or comhbination of valves. At the ceasation of the
lecturer's remarks the disoussion was opened. This
gave rise to some very interesting practical points,
which were into further, when, after & hearty
vote of thanks had been miven to Mr. Kniveton,
the meeting broke up to examine the apparatus on
VIEW.

The Chairman had three variable condensers with
ehonite dielectrica on view, these instruments being
home-mads also.

Birmingham Experimental Wireless Club.*

Hon, Becretary, Mr. Frank 8. Adams, 110, Ivor
Road, Hparkhill, Birmingham.

At a meeting hald at Digheth Institute on
Fobruary 17th, the Hon. Sscrotary gave a short
talk on the conversion of obsolete * Cryatal " sets
l’nr valve work. A partially-converted Marconi

‘Type 31" receiver was exhibited and pu.m'l
round for inspaction. A description was also given
by Mr. Adams of the methods he had employed in
converting a " Type 10" receiver.

A discussion llfp!u.-:ﬂ. the merita of different
typee of coila being argued by their respective
wupporters.

A mooting was held at Dibgeth Institute (the
Club headguarters) on March 3rd. The Hon.
Treasarer, Mr. A. Woodeock, gave a very instructive
locture on * Rocording Wirelees Signals.” The
- lecture, which was much enjoyed, was very practical,
and included ducnptmua of original ideas of Mr.
Woodoock's own invention. The lecturer has
dlevoted many months to ressarch in this direction
and has had t success, Oun conclusion he was
uunurdudnhmrtjrvuhnfthmh and waa asked

1“ uestions mnmmmg the circwita and relays
uuud in

Brnd.tin-rd WIrﬂm Soclety.*

A wbuldmt.hﬂﬂlubrwmntf-iﬂ Jm.
on March 2Z4th, Mr. W. C. Ramshaw in the
After the business of the meeting, the Ehnmnm
called upon Mr. T. Brown-Thompson to give his
lechure entitled of Valvea."
In a lucid manner the lecturer dealt with
the Theory of Valves from the inception up to the
t day. The lecture was admirabl ﬂ‘ﬁlt.rﬂad
E; diagrams and also a seriea of o teristic
curvea of warious types of valvea, including the

APRIL B, 1942

N.P.L. and W t t Towching upon
Four Electrode ;9 E:' Thompson a:pll.mnd
how ita sction d * the
Emission of Ehehnﬂpu?fdﬁumwtha FW‘I‘I:-
portion of the lecture was of immense interest to
those present, judging by the number of questions
asked at the close of the lecture and which were
adequately replied to Mr. Thompeon.

At the conclusion a Mrvnbanithﬂnhwﬂ
||r;pm-::l Mr. E\fl.na. mnndad by Mr. J. Bever

After the l-umu'a [ dmumnt-mtlun of Messra.
Bumban's ** Ultra TII ' set was given, good signals
heing obtained.

Meectings take place every alternate Friday
evening at 7.45 p.m. in the Club-room, 5, Randall-

wall Street (just above the Empire), Bradford.
Next meoting, April 21st.
Organising Mr. N. Whiteley, B8,

Warrela Tarrace, Hmmla}r. Laoeds.

Croydon WIralm and Physical Soclety.*
Om Baturday, March 4th, the above Bociety
paid & viait to the Crovdon Aerodrome and had an
o unity of i ing the W.T. Btation, the
lying Ground, Metsorological t., ste. Bome
of the members took advantage of ooeasion and
had a short Right.

The Bucmrmndaapdﬂhtnigﬂht-udn to
Capt. Goest and the members of his stafl, who so
kindly explained all the important points connected
with the working of the Aerodrome.

The members ufterwards had tea at the Greyhound
Hotel, Croydon, and all decided that they had
apent a very enfjoyahble and instrootive afternoon.

A fow mombers of the Anerley Wireless Booiety
were also present at the Asrodrome and tea.

The Secrstary, Mr. B. Clapp, ** Meadmoor.*
Brighton Road, Purley, will be glad to receive
npplications from intending members,

Plymouth Wireless and Sclentific Society.*

On Wedneaday, March 8th, & sale of ap
was held. Quits a quantity of " old junk " ap-
peared and a considerable amount hands,
The sale took the form of & Duteh auction, and Mr.
vod an efficient and valuable auctioneer.
ollowing Wednesday we were favoured
with a moat interesting and instructive lecture on
“The Electron Theory,” by Mr. Mitchell. This
wabject led to a lively disgussion on some of the
pointa raised, among others the vexed question of
which way a current flows. A very enjoyable
evening was spent, and a hearty vote of thanks waa
avcorded to the lecturer.

On Wednesday, March 22nd, the SBecretary gave
n lecture on X -rays. 'I‘hnplmmmmnmmpmym!
the electrical discharge through air at
preasures, the formation and probable structure
of the cathode stream, and ultimately the formation
of the X-rays were described, Referonce was made
to the ex ta and inveatigations of J. J.
Thompaon, Bir Willism Crookes and Professor
Réntgen. At the conclusion of the lecturs, by means
of a tube he had brought and a Iﬂum.m
to the college, the Becretary gave a
and curious members wers mhln:l to mi'uh.g:lh
one another’s anatomy.

hﬂlplﬂmullnu!thuﬂoﬂaby-ﬂlhahmhhad

plication to the Hon. SBecretary, Mr. G. H.

l.mh, ; Ryder Road, Btoke, Devonport.

ﬂra.vu



Avmar 8, 1922
The Wireless Euﬂltyntﬂml-ndm*

Mr. W. J. Featherstone .ihhﬂhrh:lghﬂy
meeting of this Bociety in the absence of the Premdent
and Vice-President.

After the minutes of the previous meeting had
boon read and confirmed a member t for-

ward a that the Librarian of the Central
Library be written to, with a view of ascertaini
if it was ible for & of the * Year Book
Wireless elephony, 1922," to be
placed in the arence Li for the use of

VArious

The Hon. Sscretary, 16, Portobello Btrest, Hull,
would welcome more intending members, and will
only too pleassd to furnish full particulars on
weat.

The Willesden Wireless Soclety.*

.itummnhngunﬂlmhﬂhl{rT Key lactured
on galvanomwters, giving his interested audience
descriptions of the various kinds in use and informa-
tmu for and using & simple but sensitive
t. lecturer was accorded a wvery
hﬂtywtan{t.hnnh. On March l4th Mr, “'
ve an elementary lecture upon ** Magnetiam
rtjr."ltwummt well, apacially
hrh&mm&mbui,lndmhuhmdaﬂddm
give alementary lectursa and talles to the non-
techmical members every Friday in addition to the
uullTuﬂd:Lmﬂtmgu. Mr. A. Amoll has kindly
undertaken

E

Boathampton and District Wireless Soclety.

Hon. Becretary, Mr. T. Cutler, 24, Floating
Bridge Road, Bouthampton.

At & ing of the above Society held at the,
Kingsland Assembly Rooms, on Wednesday
March 15th, & large and enthusisstic gathering of
members was recorded. Buzzer tice was
indulged in for 30 minutes, after which Mr. Cutler's
threa-valve set was o exhibition for membara, and
was the centre of attraction. Leafield was tuned in
&t 8 o"clock and was heard with remarkable loudness
all over the large concert hall. Various other
stations were tuned in, and the signals were all that
ecould be desired. At 8.45 businesa of the
Club commenced. HRules, etc., were passed and the
E]nhputunlmamrhnghm

most enjoyable and pleasant

evening was spent and a large attendance of members
was recorded. The av was devoted to experi-
mental and research demonstration on a
three-valve L.F. receiver, and also a three-valve
amplifier. A Club recei set will shortly be
installed and also, it is a C.W. tranamitter.

The {ollowing are the nﬁmm of the Bociety :—
Chairman, Mr. R. Freeman; Feoe-Chairman,
Mr. Eastman; Hon. Endury ond Treasurer,
H.nT.E.Ehﬂ.hr. EMMU.MM.
R. Reavea, J. Enott, R. B . F. Wainsboro.
Awditors, Mossrs. R. Franocis, Oxford. Trustees,
Meanra. C. A. Hi l‘.].D.l[-udlng

Meeting every Wedneaday, 7.30 p.m.
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Wolverhampton and District Wireleas

Boclety
A of the above-named Bociety waa held
on W , March 22nd, at ]E[udqulrhﬁ.

28, ngﬂhﬂh.ﬂolverbamgtm.
on & B.T.H In

H. Taylor. The
m but other

Smethwick E Wirelesa Club.

Hon. , Mr. Ralph H. Parker, Radio
House, Wilson Road, Bmethwick, Btaffs

At & held on Fa 17th, at the
Club's uarters, Municipal ical Institute,
Mr. L. Lea gave a mt-a:ﬂmg i lecture oo
5 Ny for g Wave-
len ' followed by a demonstration of & thres-

valve sot of his own structure. The lecturer was
accorded & hearty vote of thanks.

A meeting was held on Friday, February 24th,
Mr. A. C. Hulme in the chair, nndlfhrﬂﬂpmm
minutes had been read and the
kindly lsotured on the ** Evolution of the Valve,."

Starting from the investigations made by Ebster
and Ureitel, 1882-88, e outlined the evolution of
the modern thres-electrode valve. Judging from
the discussion which followed, his lecture proved to
e beneficial to all. Mr. €. Grew proposed a vote
of thanks which was carried with acclamation.

At a meeting held on March 3rd Mr. C. Grew
gave & demonstration on his four-valve reosiver
which was greatly appreciated.

The Club has pow prooursd a Tingey receiver
and hope to arrange a demonstration.

North Essex Wireless
Homn. lﬂlﬂ'ﬂ'l.'ﬂ'l'-ll'j’ Mr. F. J. Hmlth,Euﬂmd.l,Fuhh&d
nts for a permanent Head-
fquartera Bm.'l ub-room, informal meetings of
membera are held at 15, Braint res,
By Entrurdi.;rnwn.ingfmm to 10 p.m., and the
i » Mr, Castagnoli, is in HtﬂPndﬂﬂﬂﬂ- It
s ho by this means to arrange for the future
of the Bociety and to arrange an interesting
programme. The first meeting was held on
S-Lurdly,ﬂmh 18th, and was devoted to
discussion on ** Wireless "' topios.

The Wireless Soclety of East Dorsetshire.

A lecture, principally for beginners, waa given in
the Wimborne Council Bchools on Wedneaday,
#2nd March, by the SBecretary on Cryatals and the
practioal application to receiving cirouita, with
explanations of the fundamental principles of
oacillations.

Members are notified that thess lectures will
continue to be hald monthly, the next be fixed for
April 18th.

Members and enthusiasts in the Poole and Brank-
some districts are invited to mest and use ths
Branksome Liberal Club aa Hndmmrmmkﬂh,

el § Ahhumtmm

whnm]llhnhn mhmrfmmmrﬂmatann
wnhingmhummumamm .
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Questions and Answers

NOTE.—This section of the magazine is placed al the disposal of all readers who wish lo receive advice anl
informalion on matlers pertaining to both the techmical and non-technical sides of wireless work, Readers
should comply with the follmeing rules.—(1) Each guestion should be numbered and written on a separale
sheet on one mde of the paper only. (2) Queries should be clear and concise. (3) Before sending
mMﬂrquﬂmmrmdmmudvued:ammﬂnum&n:hmwhﬂmrﬂcmmuﬁuumlhm
dealt with (4) The Editor cannot undertake to reply to queries by post. (6) All queries mosr
be accom panied Ery the full name and address of the sender, which is for reference, not for publication.  Quericx
eeill be anmeered under the initials and town of the correspondent, or, if so desired, under a " nom de plums.”
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the varlous firms employing operators. (7] Four guestions is the

mazimum which will be acee pted at o time.

C.5.B. (Cullompton) asks (1) The best way to
add two valves to a single valve set.  (2) If a single
vilve set radiates much. (3) What resulis io expect
wilh addifional valves.

(1) and (2) It will be much better to add one

H.F. wvalve with resistance capacity coupling,
and one L.F. magnifier to the present oscillating
iletector valve, ﬁﬂﬂ will then be much stronger.

(3) Thiz eircuit does radiate feebly, and the
“soven valve man’s set ' cannot be very efficient
if he could not detect it. Normally this feeble
radiation does not cause much interference unless
there am several stations close together on the
same wavelength,

the fundamental of itsa wavelength. Or possbly
the source may be some nearer C.W. station.
In cither case you will have l!lﬂ‘ll:u"'} in tuning
them out.

H.P. (London) asks (1) If a 3-valve transformer
cotipled  set will work satisfactoridy. (2) Whick is
the rectifying valve, and why,

(1) Set will be better with reaction eoil in the

id of the third valve. 4.volt filament may be

ighted from the G.volt cell il extra resistance
ig added in the cirewt.

(2) All the walves nare rectifying somewhat,
but the third valve is the main rectifier, chiefly

.L
3(

uﬂ. .

|

“* ELECTRON *'
of apparatus and asks (1) For a suilable cireuil,
Where o use an * Ora " valve,
heard on a sel in Yorkshire,
o o parafis 18 regruired,

(1) and (4) S8eo diagram Fig. 1.

{2) Use it a8 rectifier,

(3) Yes, if the H.F. transformer is suitable
for 1,050 ms., and the adjustment of the circuits
very camefully carried out.,

“* NIPPER "' (Poole) kears clicking noises on
his erystad scl, and asks for advice.

These are probably signals from the high power
C.W, atation at Leafield on harmonies as well as

(Elland) has a nuvi-fl.':'h't.;l
{2)
(3) If PCGG will be

(4) If additional

becauss the circwit  armngement  permis the
previous H.F. valves to amplify, but does not
allow the last to do so.

G.W.M. (Croydon) asks for particulars of a
loose coupler for 4,000 mas., and a loading coil for
longer wares,

If o 00003 mids, condenser 18 used across the
secondary, the following windings should be
satisfactory. Primary 87 12", wound with No. 24,
Secondary 537 x 107, wound with No. 28, No
loading coil will be of any use, as there are no spark
stationg working on longer wavelengths, except

MSK.

Original from

UNIVERSITY OF CALIFORNIA
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‘*INTERESTED" (Walford) asks for ihe
rnmluf paris of a receiving slation for 600 fo 30,004)

A nnglﬂ valve set would be best, and for this
wavelength we should advise slab coils.  You would
obtain tter pesults with more wvalves up to
2,000 metres.  The following parts will be require:] |
Valve.
6-Volt accumulator,
50-Volt dry cell battery.

J-ohm flament resistance.

Pair telephones.

0-001 Mfd. condenser.

Grid condenser and leak.

0-0005 Variable condenser, together with
tuning and reaction coils.

“J.K." (Hillingdon) asls (1) Warelength
foo schich corbain codd il fuve, (2} Number of burne
whn 37 former for E200 metres. (3) If two basket
roiln  connected as n variometer giiva s ffieiently
fine tuning for tele phony.

(1) Inductance is 2400 mhys, sl it will tane
i standard aerial to about 1,300 metres.

(2) About 30 turma of No. 20 with o reaction
coil 2§ dimmeter wound with 4° of No. 28,

{A) This should be quite satisfactory.

“E.R.M. ' (Inverness) has a fwo-valee spark
sel which oacillates above 3,000 wmetres. He asks (1)
thiz 12, (2) Whal stations precedr messages by
“ PR ™ and a number.
(1} This may
action doe to

L

ibly be due to capacity re-
from the plates and grids of the
valvea boing run too near together. Try separating
them. 1t is poassible that interference from Stone-
haven or Aberdeen C.W. sete may cause your set
o a to oscillate,

{2) “PR" in a Bervice signal.

““WOLF " olverhampton) asks (1) For
diagram of the M.15 recriver. (2) How fo aftach
an additional note magnifier.

{1) We regret we do not thia dingram,
but you will able to obtain it from the makems,
or you could trace it yoursell by taking off the
hottom of the instrument.

{2) Introduce the step-up iron core transformer
between the telephone terminals and the grid and
filament of the magnifying valve.

“* AMPLIFIER '* (Norwich) s conafruciing
a four-valve sel and asks for adrice.

{1) The reaction connection is correct. Connect
n 0-001 mfd. condenser across the telephones.

(2) 40,0000 Ohms should be sufficient for & ]J]-I“l"'
resistance for theee valves. If & valve requires
40 wolta on the plate for normal working it will
require about 60 when wsed with a resistance in
this way, owing te the big volt drop acrosa the
resiatance.

{3) The intervalve condensers should be about
0-0003 mfds. The condenser acrosa the potentio-
meter about 0-05 mfds. Make the intervalve
condensers up with two foils overlapping for about
% sguare centimetres separated by a 2 mila, ahret
of mica,

(4) A potentiometer ahould be wound to several
humdred chma with No. 38 Eumka wire. This
notentiometer is not strictly essential.

“CARBORUNDUM "' (Monkseaton) asls
i1) For relative values for induclances and rcon-
senmers in a beo-cirewil scl.  (2) If in Ris wet the
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aersad 12 linble fo oscallnfe. (3) If there i any
likelihowd of damage to the 4,000 ohm ilelephoncs
i o S0-voll edrcuil,

(1) Generally a];:‘aldng the inductances and
capacities can be the snmo in each. In your case
both condensers should be 0-(005 mids., A.T.I.
B = B3 of No. 22, closed rcirowit inductance
i x 5" of No. 28, .

(2) As you show no reaction the serial will not
oacillate, iml if you couple back from the closed
cirewit into the AT.I. you will get oscillation
which can only be stopped by loose coupling.

{3) Thers is no danger, particularly aa you have
n ecrystal in series with the telephones.

You may get POGG very weakly if vou use
reaction. You should get FL on telephony.

“G.H.B. ""(New Croas) (1) Qieries the dinien-
wiona given for condensers in lhe s valee act
deseribed in  March, 1921, (2) Asks f DCC
wire may be weed inatead of DSC. (3) If a muwiti-
valve . F. amplifier may be wsed with this set withouwt
alterations to the connectiona, and, if so, for a dicgram.

(1} For the 0-0015 mfd. condenser five foila
will be sufficient. The other value waa given in
arror.

(2) DCC may ba used but will curtail the range
somewhat owing to the greater thickness of the
Wi e,

(3) The sot is not suitable for this alteration
without complete re.arrangement. The tuning
circait can be used for any of the multi-valve
circuits shown recently.

“PC. " (Watford) asks re the reply o
“C.C.W. "' (Woolwich), in Jonuary Tih issue,
{1V The total number of turnas of wire for each soil,  (2)
For a diagram of connections.  (3) The wavelength
of the ael, (4) How to determine the wavelength
of slab-coils,

{1} We fail to soe the use of this information, but |
the A T.I. will contain about 300 turmna; coupler
primary 120 and coupler socondary about 404,

{2} See diagram Fig. 2.

(3) Maximum about 3,000 metroa.

(4} There is no sim rule, but you will finvd &
formula which givea fairly good results for close.
wound coils on page 22 of Nottage's ** Caleulation

of Inductance and Capacity.™

% ' L8
Fig. 2

“H.G.'" (Sparkhill) asks (1} What reaufie,
if ang. bl gel with certain gear. (2} For oo
elicgerine af coweections,  [3) For a vedalille anoeoal.

i

RIYIE T T § 1 winll
UMIVERSITY LF CALIFUENI
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(1) You should get fair results from any near
-tnﬁnnud-hmuﬂwptn.mdmu.

(2) Bea di Fig. 3
3) Aerial uld be and as ble.
Hﬂll[ ]tl will be poor uttnhul“shit uwprnﬂmﬂpnjdth

P.M.G. maximum.

3

“ACK-A '"" (Greenwich).—As you do not
specify sufficiantly clearly what set you are referring
to we cannot answer in detail. A 8-volt acoumulator
is sufficient for “V.24" or “"R" wvalves Tha
filament recistance should be used in either case.
Failure to oacillate ia probably due to insufficient
reaction. The capacity across transformer
may be 0-0001 mfd. if transformer ia H. and
0-001 mid. if L.F.

“"H.M."" (Stamford H:Illt asks (1) Dimensions
Jor rolary condensers for sel described in
Oolober 20th tasue. (2) Bmvalmn_fwdh.tjnr
this set.  (3) If he can receire PCGG with

(1 Dn]yunnnmdmmm]lbemi It

have 12 fixed plates and 11 moving : 4"
diamaeter, 1/16" &

(2) About § megohma, but the best value must
be determined by experiment.

(3) You may get this station wvery weak with

tuni

R, e
|'l'l'|"|"|' '-:I

Fig. 3.

ng.

“W.F." (Romford) asks (1) For windings
Jor a single circuil reackion luner for about 1560
meires. (2) Where o pul lappings for ceriain
wa

(1) WI.'I].'I:I the 34" x 6" former with No. 22 for
the A.T.I. and the 3" x §” with No. 28 for reaction.
Usa the 000056 mfd. condenser, which must be of
variable type, in seriea with the A.T.L

{2) It isimpossible to predict tappings accurately
on & set of this type, and in any raw you will not

mre more than two or three to sach col.

"“L.J.E." (Kingaton) asks whether a (uner
with baskel coils has been described in any previous
weue, and if not, for the date of an tesus describing
o pood oll-round set.

A alab inductance ‘tuner is described in the

isaue for October 16th, 1821, on 484, A more
ambitious set is described in Beptember 3rd
inaue, pags 344.

C.G. (

glﬂnu agks (1) If a 4-valve eircuit
diagram (2) For mmﬁmp conneclions
to vary the number of valver in wse.

capacily reaction conneclion s
{4) For supgested improvemenis.

(1) Yes.

{2) A switching arrangement suitable for varying
the number of L.F. valvee is ghown in the circuit
given to H.W.K. (Greenwich) above.

(3) Yea.

3) If the
ahown.
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{4) Whenever an iron cored transformer is
in an H.F. cirouit it should have a small
condenser 0-001 mids. across the winding in the

H.F. circuit.
**GRATEFUL " (Lytham) asks (1) For

criticiam of o sel. H:IEJ;; m of a mf

ter o s Ihagram o
o Mk T umers (4] Mothod of calolating capacity
(1) Bet will be O.K. if the reaction

in t vory small, say 0-00005 mfda.
Epﬂumﬁm of a variometer to fulfil

such & requirement is guite im ble by ealcula-
tion. It could only be dome experiment.

(3) Bee page 64 of this issve.

(4) Capecity = m—"fhr mids.

where n is the number of sheets of dielectric,
K in the specific inductive capacity of the

dielectric,
uuthauwﬂapu-iﬂwphtnﬂnppmu
polarity, in sq. cms.

d is the thickness of the dielsetric in cma.

‘I WARWICK ' (Berkswell) shows hwo circuils,
both transformer coupled valve sels, and asks (1)
Why neither of them giva PCGG, (2) Why four
of a certain set of slab coils do not give any resulls.

(1) As you give no particulars of asnal circuits
or transformers, we cannot for oertain. A
fru.m the fact that vmalm-‘mlul adjustment and
t are required for this station it is very prob-
able tt.ha natural wa of the transformers
i unsuitable for 1,100 metres.

{2) Thisis probably due tos few turns being short -
cirguited in the coils. ‘This is & common defect
in coils of this type now offered and is fatal to good
roooption.

““ENTHUSIAST ' (Enniskillen) sonds o
circuid for criticiem and asls (1) For amended

fo cover addilion of a valve and
variable. (3) ..Uh would have di in oblaining
a leenee. (4) If a frame aerial will of any e
with the set as .

{1) The set is all right as shown & that we
do not like coupling t-hmufh both the alab coils
and the loose coupling. For amended diagram

2p-bgu .ﬂB ber 17th issue.

{ may be wvariasbhle up to a
rnal'lmum al’ 0.0003 mfd.

(3) We do not know. Write to the Secretary of
the G.P.0.

(4) You may get fair reaults with ship stations
in the Irieh Channel.

“G.W.D." (Durham) asks re the aerial
sel desoribed in No. 16 to 21, Vol. 8 (1) If Burmndept
roils may be wsed in place of the coils deseribed.
IE} If a 0-0056 mfd. variable condenser may be wused
in of the fired condensers. (3) If Mullard
“Ora" valves may be wsed in ploce of " F.24.7
(4) If the mﬂtnﬂhmﬂhmﬂyﬂMhﬂrn

1, 2 n.m:l 3) Yea, in aach case.

{4) No. If the Burndept coils have the same
inductance as those for which they are subetituted.

“C.M.B. "' (Nice).—(l) Make the aserials aa
high as poasible whatever the length may be.

(2) Yea

ﬁ:!. i’mp}lmhlr, unless the hill is very steep.
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MINIATURE PRECISION RECEIVERS

| A8 SUPPLIED TO THE GLASGOW OBSERVATORY, UNIVERSITY OF GLASGOW, ETC.

HESE receivers are constructed on an entirely new

principle, giving remarkably powerful and regular amplifi-
cation over the entire range of wavelengths now n use. ey
are sold in two parts, and in different combinations of from one
to ten valves. The first portion is the Radio-frequency
Amplifier, with a new design of circuit for prm.lnnﬁ;ct&ady
control of magmification. e second portion is the Rectifier
and Audio-frequency Amplifier, as many stages of amplification
as desired being brought into circuit by a novel type of switch.
These instruments are very small, and in placing them on the
market after a long series of expeniments we feel that we have

E;:—nm a more ethicient multi-valve amplifier than has hitherto
thought possible. The prices are very moderate.

We shall be glad to quote for any combination of valves
in the form of these precision mstruments.

Do not forget our remarkable offer of VARIABLE CONDENSERS.
All other goods previously advertised are still obtainable.

SCOTTISH RADIO SUPPLIES

Works : 60, St. Vincent Crescent, 2, Royal Crescent, GLASGOW, W,
GLASGOW, W. Tel. : Central 2878 Tel. : Charing X 491

HE Omnigraph

has been produced

to successfully fill out
a gap that has existed
for years. The Omni-
graph actually brings
an expert operator into
ur home. Connected
with Key and Sounder
or with Wireless
Buzzer and "Phone the
Omnigraph is ready, at
all times, to send you

- perfect Morse or Wire-
 but & o less messages, at any
W, 2, Junior s No. 3, but § dials oaly =~ ... .. .. e e 500 -
o g e M b e w7 €3 48 speed you desire.

The Omnigraph will teach you Commercial and Wireless Telegraphy, in the
shortest, easiest and least expensive way.

Sowe AGENTS +— MERTON ROAD

GAMBRELL BROS., LTD. sourariews

LONDON, 5.W.18

UNIVERSITY OF CALIFORMIA
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THE “BROWN” MICROPHONE AMPLIFIER

This Amplifer magnifes signab, or muosic, withoot distortion, and is of considerabibe
interest 0 amateurs and scientific investigators. The Magnification I8 much gieater
than that obtained from fwo walves, and the ocorrent consumption is  about
so0 miliamps. In eonstroction, this instroment (s simple, and it is much more folbas)
than other sensitive relays of this class, This instrument satishes the urgent demand
for & reliabde, inexpensive II!IPHEH!'I' -'hinh the mosi inexperiencsd amatear can use,
and which lh: sl ex uires, It is much cheaper, ultimately, than a
multi-valve amplifier, the operator -ﬂlhud from many of the varbsd canse of break-
down. [t inclodes a transformer suitable for low resistance telephones or lood speakers,
The price of the "hﬂn " Microphone muuummmmm

and 88 . 8d. tor high resistancs (2,000 ohms
THE “BROWN"™ LOUD SFEhICEH

With an A:rhh signals or elephony may be o ified ns to cause discomiore
tn WeArers yet ol be loud enough to be audible at any a alile
distance from the hﬂd Every wircless experimenter sometimes wishes 10 bet his friends hear, which would involve ihe use of
I-!'-'!"I'IJ pairs of telephones simultaneously with co uent bosi of signal & b, 3 well a8 considerable expense.  The

* Brown " Lowd Speaker was designed 1o meet this efficlently and economically. and is used in all up-to date receiving

stations. The sound is intensifbed by means of a henrr.

The * Brown " mmurmmwumm . - llin
Inud o special hish resistance ) to 85 18

“BROWN" SUPER-SENSITIVE TELEPHONES FOR wlllEl,Esg
These T-ahphmrﬂ. are ungquestionably the clearest and most sensitive made, and, consequently, increase 1he 'iﬂﬂlhﬂ‘ mr-u-
which the wireless can be heard,

USE. As supplied to British. Allied and Forelgn Governménts.
nhmu—

[N UNTVERBAL
Tha ™ hm".l"'l‘mllﬂhllud £ 5 d
Low resfstance . " " 5 . . ..:rm!u-
Th-ntnn'"l:l ﬁuﬂuﬂlhn-ﬂmﬂllimt 1— M- R
Low resistance . !ll- perpair 2 B 0
High resistapce . perpair 2 12 0

The ihn'u- tdrpl:nrua prluu include Cords.
Catarooue Post FREE on APFLICATION.

sole Manutscturers: 5. G. BROWN, LTD.,
SHOWROOMS »herethe ahove Instraments 19, MORTIMER STREET, W.I

Works : Victoria Road, North .l.ﬂl.'lﬂ. London, W.5.
Telegrams @ " Sidbrowniz, London.* Telephone : Chiswick 146g.
Snle Agent for the Argentine : Horaclo D, Guerrern, Las Heras 2480, Posnos Ain s,

THE CREED HIGH-SPEED PRINTING TELEGRAPHS

The CREED SYSTEM is the only automatic printing telegraphs
successfully applied to Wireless Working. It is now in regular
operation on the wireless routes between London, Paris, Cologne, and
Berlin.  Several foreign Navies are also installing Creed apparatus as
part of their standard equipment.

The new Creed apparatus 18 very mrnph: in design and requires no compressed air.

& ALL WIRELESS
ENGINEERS AND

h|ﬂPERATﬂRS should
make themselves

acquainted with the

i i e \ “CREED "
(1821 Design)

Send for our Text-Book - Price m] post [Iree

PFRINTER
1821 Design)

CREED & ﬂﬂ., LTD;, Telegraph Engineeers, Cl‘ﬂ}"dﬂll, SIII‘I‘E}'

Telegrams : ** Credo, Croydon.™ Telephone : Croydon 2120,

UNIVERSITY OF CALIFORNIA
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'* H.D."' (Hornsey) asks (1) Whether a certain
aerbad will be suitable for use with a cerfain sel,
(2) When previous guestions of hiz were annoered.

(1) Yea,

{2) February 18th, 1822, T43.

** KHABAR ANGIN "' (Lew) asks (1) For
criticiern of asel. () How to arrange for shorier
wapelengthe. (3) How to increase wavelength, (4) If
widing a crysial will give PCGG.  (3) How ko attach

(1) Setis quite good as it stands ,

{2) Put condenser in series instead of in parallel
with A.T.I.

{3) Inoreass the oapacity of the condenser to
0-005 mid.

4) This is E-nuuibln: but if obtained, signala will
I:m{wry waak indeead,

{3) Impossible without the addition of several
valves,

**B.H.E."" {(Shoebury).—(1) We believe that
in this valve an increased grid potential still givea
an mmemease of plate current.

i2) We do not think that these valvea are obtain.
able in this country. Enguire of the De Forrest
Company.

{3) We are unable to explain this effect entirely
without a detailed examination, but the saymptoms
point to bad contact in the secondary winding of
the trunsformer referred to, allowing the g_-nni of
the first valve to discha intermittently.

“*RADIO "' (Battle) s adding a H.F. valve
to a single valve panel and asks (1) If an inter-
valve H.F. Trans w neeessary. (2) If prid
condenser on panel showld be shorted. (3} If results
will be an good without a filament resistance for the
irei palve. (4) Relation between inductances in
two circuils, if the condenser in the first is 0.001 m/fd.
and sn the seoond 0-0005 mid.

(1) Tranaformer ia necessary unless resistance-
capacity coupling is used.

(2] Preferably lowve it aa it ia.

{(3) Yes, until the valve burms out, which will
probably happen [airly quickly.

(4) Induetance in the second circuit should be
twice that of the firat.

“* A.H.S5."" (Belmont) asks (1) How o arrange
a tuner, (2) If a circuil shetched is 0.K. (3) What
resulis he v hikely to gel.,

{1 and 2) Arrange your eircuit as in your sketch,
which is quite correct excapt that a bigger capacity,
aay 0-001 mfd., should be used acrosa the H.T.
battery and telephones. Put the larger coil in
the serial circuit and keep the A.T.C. as low as
possible at all wavelangths.

{3} You should get shipe and land stations, spark
and C.W. and also telephony up to about 2,500
L.

" INTERESTED "' (Nottingham) sends dia-
gram of set and asks (1) If he will get good results.
(2) If we recommend any alierations. (3) How to
make one valve H. F., and if this will be an advantage.
(4) If his telephones are switable,

{1) Bubject to alterations given below resulta
should be very fair, but would be improved by one
stage of H.F.

{2) For short wavelengths, put the A.T.C. in
seriea with the A.T.I., aleo condenser between C
and positive of H.T, should be between D and the
H.T. battery. A potentiometer to the first grid
will improve resulta.
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{3) This can be simply done by making the first
transformer H.F., omitting the condenser hetwean
D and the H.T.

(4) Brown's t AT 2000 ohme teleyhones
will be suitable without transformer, although the
resistance is rather low.

“SELENIUM "' (King's Lynn) aske (1)
Approzimale resistunce of a Selenium eell in the
dark and when erposed to light. (2) How much
current will be passed through it by a 2-volls eell,
(3) Resistance of a suwitable relay for use with such
a cell,

(1) Depends on the t of oall. Is usually
very high—say 20,000 ohma in the dark and 5,000
chms in the light.

{2) Thin can be determined
application of Ohm's law,

3) Approximately the same resistance as that
of the mlr when exposed to light.

N.B.—These cells are very diffioult to work with
and we should advise you to consult special waorlks
on the subject before trying them.

** J.M." (Cadiz) asks (1) If the power radiated
from an aerial depends only on the currend in il
(2) For an explanation of a case in which the range
was considerably increased withowt any sonmderable
increase in the asrial current,

(1) Yea, provided that no other faqtor is varied,
but it doea not follow that tha TAngSs will be tha
game with different t seta becausy, for instance,
one sat may be radiating & wave mpoh fresr from
harmonica than the other. A pure wave form will
carry much further than a bad wave form. In
your second case the substitution of C,W. for spark
with the improvement in reception thereby made
possible is quite sufficient to explain the increased

range in one 0ass,

by elementary

\F

Fig. 4.

““H.T." (Cardiff) sends skeloh of valve sef and
asks (1) How to add a crystal to it (2) What
addilional apparalus unll be A

{1) Cirouit may be as in diagrom Fig. 4, which
will also show you what additional apparstus is

U BOB
" BOBBY "' (Cardiff),—(1) Make the reaction
eoil as big a8 you can and wind it with No. 30 wire.
(2) For & two-valve set with capacity reaction
connect up the valves in any usual way snd then
introduce a condenser of about 0-00003 mid.
between the grid of the first valve and plate of the
Becond.
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“D.H.B.M. (Leicester) asks !1} For a three-
valve cirewil do meet with  cerfain  requiremenits,
{2) Data for duolateral coil to be used inatead of the
pile wound coil in the single valve set described in
the lost volwme.

(1) One method of obtaining the required result
is sghown in the diagram, Fig. 6, but you will get
better results with a simpler set.

(2) The No. 1 unit is best left as it is. For the
No. 2 unit use a former about 3 in diameter, put
on one thousand turns in about ten layers; tap the
coil in the same ions as before,

“C.M.L." ghton) asks (1) Hoew o
eltminale induetion from o heary three- phose supply
runmwing past his house,

We are afraid there is no known way of stopping
indaction of this sort in as bad a case aa yours,
particularly as you have found screening not
sucoossful. Your only hope is to move the set
further from the cable,

ArrirL 8, 1922
{3) This condenser is but there may,
of course, be some other fault.

{4) You should get PCGG, but not if your set
is oscillating.

“T.W.J." (Huddersfield) asks what alterations
and additions wsll be to convert the scparals
heterodyne deseribed in October 20th tssue for uae v .
fe B (MM} metres.

This can bo done without altering the circuit
by increasing the condenser C.7 up to about 0-002
mifd. and iding additional coils to bring the
inductance L.7 up to 12,000 mhys., and the reaction
coil up to about 5,000 mhys. It will also bhe
necessary to inerease the size of the pick-up coils,
for long waves,

“AH. (Stone) asks (1) If it 12 possible to
recerine wireless tele with a three-valve dﬂmmr
amplifier, (2) I_il" #9, m sigriads
will be  heard a ""decent acrial™ {3} Tk
grrnkddldﬂnﬂhhgrnph wignals wll be heard.

!
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“J.E.S." (Oundle) asls (1)
vernter condenser ia,

Wha! a varable
(2) Approvimate range of o

eryatal set, (3) What capacily to wuse with T,000
ohm telephones,  (4) What crystal combination o
HAE.

1) This term is usually applied to a small varia bile
condenser, eapable of giving very minute adjust.
ment to the eapacity in o circait.

{2) About 4,000 metres with the A.T.C.

(3) About -B015 pafd,

i4) Carborundum for general parposes, or gincite.
hornite for special sensitivity.

““BILL ' (Holt) asls (1) The best conrse fo
olflain a second-closs P MG, (2) Correel vofues
Jor coupling condensers v an L. F. resistance coupled
am plifier. (3) Whether failure to oacilfate in a circuit
shetched i8 due fo t::}aﬂirr :_}' i mudsn.;? ’Tn:u;r;
primary of an inler-valve tranaformer. (4) Ifit
receive PCGG when it oscillalcs,

(1) A course of training at one of the schools
ndvertising in The Wireless TWorld.

(2) About 0-(HG mfd. a= a8 rale,

shortel

b

il) Yes, with suitable tuning circuits,

{2and 3) Quite impossible to give ranges as there
are various conditions, such as earth resistance of
sot and design of circuits which affect it consider-
ably. With suitable ecircuits you should gf-t.
British telephone stations, continental telegra
stations and possibly even American stations ll.m:El
favourable conditions.

“* SPARKS ' (Bloxwich).—(1) Rewind cnil
with No. 22 wire.

(2) Heduee capacity of condenser to not more
than 0-002 mid.

{d) Zincite-Bornite will be satisfac =

{4) Tap the cryvstal and telephones across the
inductance only, not the condenser as waell.

J.G.B. (Fife) asks if he can add three valves,
resiatance coupled, to an “ M3 panel.

Without a di of the panel it is not poasible
to advise you, There is no reason why additional
valves should mnot be added. Ascertain wirin
diagram and if TECEREATY amend to Gt in wat
one of the many circuits given in The Wireless World,
or seek advice from the makers,

UNIVERSITY OF CALIFORNIA
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" H.JM." (Thedord) refers to the tranemilting
corrud on i7l, January 2l issue, and asks
(1) The range of the set. (2] Capacity q,l" condensers,
i3) The H.T. and L.T. volliages.

(1} For amateur purposea the power is limited
rer 10 watta and the range is therefore also limited.
With & good receiver a range of 20 miles telephony
will probably be obtained; C.W. range will be
cousiderably more.

{2) Condenser acrosa the microphone transformer
may be 0-001 mifdi, and that across the H.T.
about 0-005 mfd.

(3) L.T. 6 volta, H.T. about 100 voita.

**H.5."" (Slough) asls (1) For the windings
Sfor a eoupler for a reaction cirensd.  (2) Windings
Jor iron core choles for aeln described on page 333,
November 25th tasue. (1) The difference in efficiency
hetween a single strowd oand a seven strand nerial
(TR N

i1} For the AT.1. " x 10" of No. 24 wire.
Reaction coil 57« 8 of No. 28,

(2) We have no further information regarding
these seta, but for long wavea a coil similar to a
teleaphone transformer second should be satia-
fantory. A smallar coill may usedd for short
WEVIE,

i3} The stranded seral will m't-u.iu.I].' be more
efticient than the single wire, but the improvement
will not be very groat unlm all the aerial flmut
1a mmilarly stranded. It is impoasible to give a
figure for thé improvement.

* PROSPECTIVE ''(Dublin) oasls for infor-
nufion regarding the 50 walt D.C. Trench Net.

This is & combined short wave transmitting
snd receiving set. Transmitting wavelengths are
350 to 450 and 5560 metres on an aerial smaller
than the P.M.G. The spark coil s worked off
a 10-volt sccumulator, maximum transmitting
range 5 to 10 milea. It has a two-circuit receiver ;
the secondary -inductance with & 0-00056 mfd, air
condenser acroas it being coupled to the transmitting
AT.I. Its wavelength range is from 300 to 600
metres, and it is therefore only useful for spark
signals from shipa. ,

“W.R.G.P."" (Droltwich)—8ee reply to
** Proapective "' (Dublin). Increass the Imiﬁ:t
oi the aserial above 12 feet, if posaible. 8
telephone lines should not affect your signals
serioualy.

“*M.D.Y.5."" (Putnmey) hu.l' a crystol sel on
which he cannol gel any results. He asks for advice,
ele.

Your set i only suitable for short wavea up to
about 1,500 metres. You should get ships and
Croydon telephony. The fact that you are using
60 ohm telaphonea probably explains lack of
regulta. The tranaformers advertised will be swut-
able if they are telephone and not intervalve type.
Connect the high resistance winding in the erystal
circuit and the low resistance to the telephones.

* ANNAPOLIS "' (Coventry) wishes fo e
an indoor gerial in a room abouwt 50 fi. long, and aska
if suilable for crysial or valve receplion.

You might get a few very weak signals on a

set, but it would be better to atart with
at loast two valves,

" P.McM ' (Cricklewood) asks (1) If a single
vadve diagram shown is correct,  (2) How fo improve
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. (3) Whether to use home mode alab coils or
single lnager corls for 4,000 mefres,

(1) and (2) Connections are correct, but set will
be greatly improved by a reaction coil which will
onable you to receive C.W. Either type of coil
may be used. If the range s not to exceed 4,004
metres, and compaciness 8 not essential, we
somewhat far la layer coils.

“PJ.W." (Durrington) wsks for o diagrom
of o S-valve sel,

The di does not convey much information,
we therefore refer you to an article by Mr. Campbell
Bwinton in the June 25th issue, on a G-valve set,
[f you omit one of the H.F, valves the set will then
be of the type you require. It should be capable

ta.

of very

“DU.D." (Barnea) asks for informafion aboul
i crystal sel,
The rcoils deacribe would probably give

fair reaults, m we should much prefer single
laver coils on formers of ressonable size, say
4" to 6 diameter, for crystal work. Galvanised
iron wire is very bad for an aerial ; wse copper or
bronze. Earth the telephone side of the A.T.I.
to the neareat water pipe. Hall a jar is quite
sufficient capacity for this circuit. Set should be
useful up to 3.(WH metres.

“"R.G.T." (Fulham) asbs (1) For eriticiem
of Z-wefve cirenit.  (2) Why the Air Minisiry on
1,680 metres ia received on 650 metres. (3) Effect
aof o smnll condenser (n the grid of the firal volve.

{1} The met would be much improved if the
reaction coil were connected in the plate of the
second valve without its varnoable condenser.
If “R" valves wre used with resistance capacity
coupling the H.T. should be at least B0.

(2) Thisis because the station radiatss a harmonic
on exactly half ita normal wavelength., It is this
harmonic vou am meceiving. Most CW. sots
radiate harmonica to & greater or less extent.
They are generally much weaker than the funda-
mental and therefore are only noticed guite close
to the transmitter.

(3) Would cause the first valve to rectify, but
would probably not improve the set much.

“RJ.P." {Am:u:h Green) wishes to make a
loome coupled tuner for 300 fo 1,200 mefres with a
00003 mfd. condenser and fwoe ebonile formers,

For a loose coupler with reaction you will require
three ebonite formers. Wind ATI. 77 x 5
with No. 20. Closed circnit inductance 4= 4°
of No. 26; reaction 3} x 4 about 30. Dead
end effects will not be & nuwisance on such short
wavelengtha, and you will therefore not mnead
awitches to minimise them.

“RJ.G." (Dovercourt) asks for crificism of
velve and erystal sel,

The set should work satisfactorily without the
cryetal, but we should prefer to take the lower
end .of the loading coil to the slider of coil B,
keeping the whole of coil B across the varisble
condenser. This will allow wesaker coupling to
be usad. The set would be much improved by the
addition of a reaction coil. Tha coil should ba
37 8 of No. 28, aliding inside B. Heaction
coil should be batwesn plate of valve and positive
of H.T.

“ AG."" (Sutton) asks (1) For o singls valve
circusl. (2) If woaler-pipe connechion ia sfficient
for an earth. (3) If twin flexr would be switable
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f}r earth and oerial leads. (4) Wavelength range
of sef.

{1) Bee diagram.

(2) Yea.

(3) If used, the strands should be separated.
Itiuundaﬂubhtﬂmunﬂrialmdmhludlu
o aa the two wiree of a flex.

(4) With the emall coil you suggest the maximum
wa will only be about 1,500 metres.

“H.N." (West Bromwich) has a mingle
valve set and asks how fo improve i for receiving

gy

mimpleat way of doing this will be to add one
or two valves a8 L.F. magnifiers. Detailn of
conatruction of sach m ifiern ame given
in May 28th and June 25th issuea. We are unable
to say why you do not get telephony without more
detailed lnfyrmlt.inn about your set.

“vV.526 "' (Australia) asks (1) For a formula
of honeycomb coils. (2) For coriliciem of single
valve shori wave sel,

(1) A good formula is as follows ;-
dx® g H
bret B X Tifax Yot
where “a" is the mean radius of the winding,
“b" in the serial length of the coil, “¢" ia the
thickness of the winding, “ B " is the outer radius,
“N" is the total number of turns.

_ 106+ 120 4+ 2R
I+ mu + 14R

L [microhys) =

14R
Fy = 05 logy, |. 100 + m}

We should not care, however, to guarantee the
accuracy of this formula to within 20 per cent. for
any particular case of this sort of coil.

{2) As you show it this is a tranamitting eireuit.

For the correct ecircuit see reply to *' AG."
+ (Sutton).

‘““ARPON "' (Bangor) wishes io use a public
electric light supply for purposes of experimenting
it electricily and and asks for advice,

This question, which does not relate to wireless
in any way, is hardly within our scope. You will
be well advised to buy an elementary text-book on
practical electricity, and use dry cells for your
experiments instead of & power main. We doubt
if you will pass the London Inter Beience at all
easily if you do not know that D.C. supply cannot
he transformed with a tranaformer,

““HJ.B.P." [Edlnhurgh} asks if a " dancing
contacls ' relay skeiched is Lkely to be efficiant.
(2) If. rubber suspension of the relay would be
aifvisable. (3) For a diagram of a 3-valve impedance
amplifier.

(1) The schemes
m]l

ted appears [easible, but
wobably require a good deal of a-:pmmant-ll
pment to obtain satisfactory rtions
n-I tha parta. We should be mtamatad to ﬁ-r the
resulta obtained.

{2) We should certainly advise this.

{3) Diasgram will be exactly the msame as for
resistance lmpll.ﬁﬂr with a substitution of chokes
for the anode resistances. We think you will find
finer wire than No. 38 desirable for very long wave-

We would suggest 2 ozs. of No. 40 or
Xo. 42 on an iron wire core | in diameter.

ArmriL B, 1982

"FJAP"{HiﬂI Wmmha}.—[ljﬂ-ﬂﬂlmfd
(2) Core §" diameter by 3 of iron wires ;
prtm.n.rﬁllm of No. 44 ; secondary 3 oma. of No 44.
(3) Ehﬂttjpamlyhumud.

(4) You cannot get & range of 300 to 30,000
metres on one coil. You should make, or buy,
a pet ucl'hlhunu;mmh m:hnmgur smuch & :l.ngu, the
h-lgm!ll- 'ﬁ‘m;lhuut. turms with a mean
diameter of

AERIAL (Camberley) asks (1) For a singlr
valve diagram. (2) If spl induclances moy be waed
with a crystal deteclor.

(1) Bea page 0584, December 10th issue.

(2) Yes, if afficient alabs suitable for wavelangths
below 4,000 ma. are selected.

Y -
i—t

5

Diagrams (Figs. 8 and 7) ahow the connections of
the Mark I. and Mark 1.** R.AF, Comhined Trans-
mitter and Receiver, and are given for the benefit of
those who have recently uﬂd guestions relative
to the manipulation of these sets,
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ARMATURE MODEL FOR 1} K.W. ROTARY CONVERTER

Priees 1s. 3d. net. Post free la. 6Gd.

Shows every winding of the Converter Armature. OF great assistance to the studeat, amatear
and instructor.

-

ALTERNATING CURRENT (Book II., Students’ Library)

Crown 8vo. 48 pages. Price 1s 4d. Post free ls. Gd.

CoxTENnTs—S8ine Law., Virtual Valus. Phase. Lagging Currents. The FEffects of Self-
Induction. Inductance. Capacity. Arrangement of Condensers. Condensers with Aliernating
E.M.F. Leading Currenta. Impedance and Phase. Resonance. [Power. Power amd Power
Factor. Alternators and Converters. The Tranaformer. ,

Penroxe, If, K.

Shore. .
ALTERNATINGC CURRENT WORK AM.LE.E,

Crown Bvo. 163 pages. B0 dingrama aned illustrations,
I'rice Ja. d. FPost frec 3a 10,

ConTENTS: -Production of Alternating Unrrent.  Sine Curve. Current Curves. HRoot Mean
Hquare YValue, Powoer Curves, Power Foactor., ldle Current. I[ndoctance.  Salf-Inductamnee.
Electromotive Forre of Sell-lnduction. Orowth of Current. Lenz's Law., Coefficient of Hali-
Induction. Angle of Lag. Impedance Ohm's Law., Choking Coils, Constroction of an
Indwtance Coil. Eddy Currents. Winding.  Mensorement of EMF. of Self-Induwetion.
( ry. Himple Condenser. Effects of Capaeity.  Phase of EMF. and Carrent. Back
E.M.F. Calculation of Capacity. Capaeitioss in Parallel.  Capacities in Seriea. Relation
botwoarn Current Veltage and Impedance —with capacity in eiremt. Relation letween Current
Voltage and Impodance, Rosonances, Mechanical Analogy, Natural Fragoeney,  Transformors.
High Freguency Reswtance. Measurement of High Frogoeney RBesistunes,  Guoanding against
High Frequency lLosses. Eloctrical Measuring Instruments. Moving Tron Instruments, Hot-Wire
Ammeters and Voltmeters, Electrostatic Voltmeters, Watt Metors, Power Factor Meters, Fre-
quency Meters. Alternating Current Generators.  Rotary Converters.  Direct Current Motoms.
Voltage Ratio of Converter. Current available from Converter Hotating Field Alternators.
Mono-Cnil Alternators.  Multi-Coil Fielil Alternators.

CALCULATION AND MEASUREMENT OF INDUCTAN(E AND Nattage, V. {:
CAPACITY fhe
Demy Bvo. 144 pages. Over 30 illustrations and diagrams.

Price 3s. 6d. net. Poat free 3a. 11,

CoxTeENTH —The Caleulation of Inductance. Caleulation of Capacity. Mewsuroment of In-
ductance. Measurement of Capacity. Hifh Frequency Measurements, Appliances for e
m Measoring Inductance and Capacity. Tahlea, Index.

CONQUEST.—Bound Copies of Volume Two (Nov., 1920—0er., 1421)

No. |. —Quarter-bound Leather Cuase, real Parsian Sheepskin, cloth sides, gilt back,  Price
£l = Postage la. 3d. extra.

No. 2.—Cloth Case, best quality cloth in green, gilt back. Price 17a. til. Postage s 3. oxtra,
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CONTINUOUS WAVE WIRELESS TELEGRAPHY. Part I.

Demy 8vo. 407 pages. 306 diagrams and illustmtions,
Price 26a, net. Post free 266 0d.

CoNTENTS—

Chapter 1. Historival Survey of the development of Wireless Telegraphy, imtroducing the
reader to the terms used and the physical phenomena invelved and leading up to the advantages
of Continuwous Waves.

Chapter 1I. General electric and magnetic theory needed for the study of electrical oscillations
in cirenits and machines and for the study of electric waves ; including the elemente of the
theory of electric and magnetic fields, I:m:r‘tﬁr stationary and moving.

Chapter III. The slements of the pertiea of sine rurves and their representation by vector
idingrams are discussed and nppliﬂ oscillating currents and voltages, Root mean square,
phases, power factor, reactance and impedance are fully explained.

Chapter 1V. Deals with coupled circuits and transformers. Because of the very great variety
of coupled cirenits appearing in transforming plant, receiving apparatus, and amplifiers, the treat-
ment analyses systematically and gives solutions for nearly all kinds of coupled circuit used in
W, Telagraphy.
Chapter V. Treata of lonic Tubes of all kinda, starting from the very elements of electron
emigsicon. ‘The making and the interpretation of characteristic curves are deseribed. The
ration of the ordinary three-electrode tube as relay and detector is explainml. The newer
tubes, like the dyosatron and the pliodynatron, are fully described.

THE CONSTRUCTION OF AMATEUR VALVE STATIONS

Crown 8vo, T8 pages, 560 diagrnms and illust rations.

Price ls. tkl. Post frea la. Sl

CoNtexTts- —Theory of the Thormuonic YValve, Suitable Cirenits, apd Valve Recepiion,  The
Construction of Valve Control Panels. Transiormer and Resistance. Capacity. Coupling,
Tuners.,  Condensers, Battery Circuits, Telephone Receivers, Additivnal Apparatis-.
Aerial and Farth Circuite, Connecting up of Apparatus,

DIRECT CURRENT (Book 1, Students’ Library)

Crown 8vo. 64 pages. FPrice 14 4d. FPost free 1s fd.

Contents— Transmitter Medium and Receiver,  The Electrie Cirentt. Obm’s Law.  Resstance,
Arrangement of Hesistances in an Elsctrie Cirewit, Eoergy, Power and Wark, Magnetisn,
Electrn  Magneta. Ammeters, Voltmeters and Wattmeters.  Eleetrolys=i= ond  Elementary
Avcumulator.  The Aceomulator,  The Contimeaes Corrent Gensrtor,  The Modor,  Analysais
of T, Morar, Self-ITnductiom,

DICTIONARY OF TECHNICAL TERMS USED IN WIRELESS
TELEGRAPHY

Mecond slition,  Hevised sl endaresd. 238 page=.  Uonldeins over LS00 detinitoens,  Size
2 by 3 inches,  Price 2= thl et Post free 20 R,

o

MY ELECTRICAL WORKSHOP, A Book for the Electrical Experimenter

Dlery Byvo, 2440 puages, D chagramns andd dlustrotiors, Price Te net. Post free T8 il

CoxnTents —Coneerning Muagnets sl thoirr Wavea,  Measurineg Magnetism.  Making an Blectrie
Cuorrent,  More about Oells,  Wires and Joints,  Mopgnets and Coarrents, Electre Mognets,
What s Electricity ¥ Megsoring o Current,  Eleetro-plating and  Electro-typing,  Currents
and Magnets. Microphones nnd  Telephones, The Telegraph, Making wan Electromoter,
The ynamn.  Eleetrie Lighting - Aee Lights,  Cureents aned Coreents,  Eleetrieity at Rest,
The Tndwetion Coil aned its Uses. The Magmetic Narth,
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THE ELEMENTARY PRINCIPLES OF WIRELESS TELEGRAPHY Rangay, R. D.

Urown 8vo.  Published in two parts or bound in one volume., Price per part, 4s. net. Post
free 46, 5. In one volume, Te. 6d, net. [Post free S5a. 3d.

oo Part I, 212 pages. 132 diagrams. Symbols used in disgrams. Eleetricity and
Magnetism. The ’.Irll'lﬂ}'lll.‘ﬂ of Wave Motion. Pressure Waves, Production of Wavea.
Production of High Frequency Oscillations. Produetion of Oseillating Currents in an Aerial.
Coupled Oscillatory Cirenits.  The Wavemeter. Wireless Telegraph Receivers. Tuning Buzzer.
Electrolytic Detector.  Magnetic Detector.  Atmospherics.  Aerials.  Distribution of Potential
and Current along Aerinls, Mastc  The Insulation of Aerials.

UonTeNTs- Part 11, 241 pages. 152 diagrams. Curve Diagrams. The Theery of the Uynamo.
Continuous Current Lynamo. l-.d:l; Currents. Theory of the Transiormer. Phase Helation
et ween Current aned Il lectromotive Foree in Tuned Circnita,.  Excitation of SBpark Transmittens,
Spark Dise ra.  The Oueillation Valve: as a Receiver, as n Magnifier, ns n Transmitter.
Recoption of Continuous Wawves.

ELGIE'S WEATHER BOOK FOR THE GENERAL READER Elgie, J. H.

Urown Svo. 251 pages. Well [llustrated. Price 5s.  Post free 3s, Gid,

CoxteExTs— The Atmosphere. Wind. Clouds. Rain. 8now, Hail and Dew. Fog  Depres-
sions. Thunderstorms. Anti-Cyclones. Frost. Thermometers. Vibration. Halos and
Coropss, Bupposed Wenther Signs. Climate. Weather Vecabulary. Index.

HIGH-FREQUENCY CURRENT AND WAVE PRODUCTION (Book III, Penrose, H. E.
Students’ Library)

Crown Hve, 64 pages. Price s 4d. Post free ls. 6d.

CoxTesTs —High- vancy Currents. Energy stored in & Condenser. Transformer Charging
a Condenser. The Induction Coil. Genernl Conditions for Oscillations. Wave Motion,
Pressure Waves. Measurement of a Wave. Dmmped and Undamped Waves. Transmitter
in General. The Simple Transmitter Emergency Set : Oscillating Circuit. Emergency Sot
Oypen Cireuit, The Transformer. Closed and Open {ireuits. melmp—;. Tight and Loose Coupling.
Shock Execitation and Quenching. (leneral Conditions at Heceiver. The Recoiver.

THE HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS Hﬂ.mkhmf J.C.
TELEGRAPHISTS
D::rwmsn‘ H. M.

Secomed  Kdition. Revised and Enlarged. Demy Hvo. 310 pages. 240 diagrams and M.I.EE.
illustrations. Price Te. Gil. Post free Ha. Jd.

CostesTs -Part 1, Preliminary Considerations.  Primary Cells.  Aceomulstors.  Current
Flectreity: its Luwsa and Umits,  Magnitism.,  Electromusgne's. Dyvnamo, Motor, Rotary
Convertor,  Imduwctance,  Diesct snd Alternsting Cureont Messurements,  Condensers.  Part
Il, Electro-Magnetic Waves, The Receiving Circait. Part J1I, The 1§ K.W. 8st. Emergenoy
Tramnsemitting 4|:pnrntm The 1§ K.W. Aerial. § K.W. Beta. 0§ K.W. Seta. Portable Bets.
Faulta.

HOW TO CONDUCT A RADIO CLUB

4th Revised Edition, 148 pages, with 135 (iagrams and illustrations. Price 5=, Post free 3a. 5d. Bucher, E. E.

CoxTENTY—Advirs for the Amatsur. The Formaotion of o Radio Club, Tnstruetion in the Tala-
graphic Codes. A 2000 Meter Amateur Set. Ao Amateur’s Wave Meter and its Uses, The
Measurement of the hogarithmic Decrement. Examples of 200 Moter Amateur Sets. The
Quenched S;_I.u.rli IMscharger, The Heceiving Tuner. Beceiving [Directors for Wireleas
Telegraphy. he Varuum Valve .Amplifier anid Beat Reveiver. The Kadio-Variometer. An
I'-':pu-ﬂmml.u-l Wirelow Telephone,

HOW TO PASS US. GOVERNMENT WIRELESS LICENSE Rucher, E. E.
EXAMINATIONS

Sew eclition, ravinau:l and axtended. 142 ﬂ-uun!inl':n wndl Answeirae, B 6 hJ.I' O e hems, FII]]F
illustratard. Price o net.  Poat free 5a dd.

-
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Pevrose, H. K.

Harris, P. .

Heawklead, J.0,
y Dowsett H M.
ALLE.E.

THE WIRELESS PRESHE, LIMITED,

MAGNETISM AND ELECTRICITY FOR HOME STUDY

Containg 50 graded lessons. Eminently sunituble for a Second Bchool Text Book.
Crown Bv®,. 515 pages. 224 diagrams. Prira s, nei. Post free e fid.

THE MAINTENANCE OF WIRELESS TELEGRAPH APPARATUS
Crown Byvo., 127 pewes, 52 dlingrams aned illustrations, Price 280 6d. net.  Post free 2o, 10d.

Sravary oF CoRTENTR  Armngement of Apparatusin 1] KW, Set ; HﬁrinnTé;p: Bwitchboards ;
Comhined Starter andd Field Begulator ; Carbon Brush ; Adjustrment of sh Holder; 1

K.W. Converter and Dise Diwcharger; 1} K.W. Converter and Asynchronous Dise; § K.W.
Converter (E.C.C. Type): } K.W. Converter {Machine Tvpe): ] K.W. (Motor Generator) ;
Magnetic Koy (3 KW, Tyvpe): 1} K.W. Transformer (showing connections) ; Transformer
# KW, Tyvpe : Transformer & KW, Type ;, 100inch Coil 3 1§ KW, Set with | K.W. Emergency
Apparatus ; 1] K.W. Set Emeorgeney Arranpements ;. § KW, Calinet Bat ; } KW, Cabinet
Bet, Bcheme of Connections ; 5 KW, Sat Connections ; Connections of Marconi Multi Tuner ;
Marconi Ulnin Tuner ;  Conpections of Marconi Volve Roceiver ;| Marconi Crystal Recsiver,
No. 16 (showing Connections) ; Marconi Combined Crystal and Magnetic Recsivera (showing
Connections) 3 Marconi Cryatal -Receiver, Ko, 208 ; Marconi Crystal Receiver, No. 28 (showing
Connections) ;. Marconmi Crystal Receiver. Ko, 31 (showing Connections) ; Telephone Trans-
formers; “T" Aerial ; “ L " Aerial ; Method of Joining Aerial Downlead ; Turnbull Insulator ;
*Brodfiehd Glaned ; Chlomde Aecumulateor ; Marconi Portable Wavemeter (showing Connections),

MANUAL DE INSTRUCCION TECNICA PARA OPERADORES DE
TELEGRAFIA SIN HILOS

B° menor. 333 pdginas. 240 Iriin_-;ram.a.rl e ilustraciones. Precio Espafia 10 Peselas. Frangueo
1 'eseta oxtra. America Latina §2.25 Oro. Neto. Frangueo 235 cents extra.
Prce mm Great Britoin 95 Post free 88 Od.

Srvario - Parte 1. Consideraciones Preliminares, Pilas Promanas, Acumuladorss, Corncnio
Eletrica, sus Leves ¥ Unidades Magnetismo, Electroimanes, Dinamo, Motor, Convertido,
Rotatorio, Autoinduecion, Meliciones de Corriente Continus v Alterna, Condensadores.

Parte 1I. Ondas Electromagneticas, Circuitos Receptorea.
Perta 111. Estarciones de 1] Kilovatios, Aparatos Transmisores de Socorro, Antena de 1§

Kilovatins, Estacmnos e { Kilovatio, Eataciones de § Kilovatios, Estacioneas Portatilea, Averias,
Imihice,

THE MARCON]I OFFICIAL GRAMOPHONE RECORDS
For self tuition in receiving Morse Signals

Price per record, b (Packing amd postage d. extra)
St of 8ix 10-inch Donble-sided Records 30, (Packing and Postage free.)

Semips 1. Recornd 1. flue Side.- -The Morse Code, ineluding full figures, abbreviated figures
ael punetuation signs, as printed in the Postmaster General’s Handbook. Reverse.— Diffieult
letters which experience has khown give most difficulty to learners ; also A sentence sent slowly.
fecord 20 Oee Side.- - A Press message sent at a apeed of approximately 10 words per minute,
Reverar, - A similar messape at a speed 30 per cent. faster,

Hevcord 3. Both Sides. —Dummy messages, properly numbersd, timed and counted, as exchanged
betwern ships and stations, aned rfoe eera,

Becond 4, Oue Side, —Difficult business mossage, containing figures, fraetions, Stock Fxchange

termes, ete, ;o one or two mistake: have been introduced and thon corrected in the aecepted
styvle.  Freerse. -Oode words and eipher trapsmitted at & normal rate of 20 words prer minte,

-

Record 5. One Side.— Various mesaages, such a2 would be met with in an ordinary day's trans.
niizainn, sent at the rate of 25 words per minute.  Reverse.—Messages in French, Spanish and
Italiamn.

Rerorrd 8. Ope Nide.- SBignals from two distinct transmitters on different notes ; Pross m
tranamitted at 25 words per minute jammed by similar mattor at lower speed.  Reverse, — Mixed
mesanges jammed by Press messages,

]
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Hewies 1L Reconl 1. fine Side.—Morse Code, including full figures, abbreviated Hgwres,
and punctuation signs, ns printed in the Postmaster-General's Handbook (Sounder Record).
Reverss.—Bimple Press, sent slowly (Sounder Record).

Record 2. One Side.—Italian Pross, 25 words per minute, Recerse.—French Presas, 20 words
jer minute,

Record 3.  ne Side.—Bpanish Preas, 25 words per minute. Repverse.— Portuguese Preas, 25 words
pwr  minite,

Record 4. e Side. —Figures and fractions at modorate spesd. Reversr.—Polidha  Preas,
with intarruptiong hy voices, whirtlea, and various noises, to teach the reception of signals in
cotulitions of difficulty from interruption.

Herord 3. Oune Side.—"* Dhstress Record " in which two ships working are interrapted by o
third which sends the 808 signal.  The traffic of the ship in distress is then expaditiously handled.
Thia 1= & very drmmnatic record, exactly reproducing the wireleas comlitions at sea when a ery
of d'stress is sent out.  Reverse.—8hip | shore working with correct “ T.R.s " and |:rupurr|§'

ronlod mesangen,

Recond 6. Mne Side.—Messages from ship to shore at 25 words per minate. with jamming from
French Press.  feverse.— Messages from shore to ship at 23 words per minute, jammed by
wirnilar Press.

fifterinnble from oll Dealers selling ™ His Moster's Voire  Recorda,

MILITARY SIGNAL CORPS MANUAL
Crown Kvo. 570 pages. 200 illustrations.  Price 12x &l net. Post freo 13s. 3d.

MORSE CODE CARD

Containa full alphabet, with punctuntion marks, figures, abbreviations, and contraetions,
Price 2d. Poat free Ml.

MORSE MADE EASY
Linen barked, for rapidly learming the Morse Code.  Prce 3d, net, or poat free 3 )d.

THE OSCILLATION VALVE—-THE ELEMENTARY PRINCIPLES
OF ITS APPLICATION TO WIRELESS TELEGRAPHY

Crown Svo. 210 page.  Price s, Poat free G fd.

CoaxtexTs— Ueneral Consideration of Wireless Telograph Recsivers. The Oscillation Valve.
The Flomiog Valve, The Threo-Electrode Valve, The Application of the Oscillation YValve to
Receivers. The Valve as & Magnifier, The Valve as n FIigh-Frnqmncy Magnifier. Reaction
between Sheath Circwit and Grid Cicenit of Valve, The Application of the Thres Electrode
Valve to Transmitters. The Theory of the Boft Valve.

THE OSCILLATION VALVE (Book V., Students’ Library)

Crown 8vo. 50 pages.  Price In. 4. Poat free Is G

CoxTeNTA —Goneml Definitione.  Elosctric Currents through Gases The Fleming Valve. Charac-
temstic Cirves, The ThreeFlectrude Valve, Characteristic Curves of “heee- Electrode Valve,
Iwetection and Amplifiration.  Low.-Freguency Amplification.  High-Fregueney Amplification,
Continuous Wave Reception.

PRACTICAL AMATEUR WIRELESS STATIONS

Modium Bvo. 136 pages. 110 diagrams and illustrations. Price Ss. Post free Ss. td.

An sxpericnoe book containing the best suggeationa of 33 experimenters on building, installing
and operating experimental stations for radio-communiration.

PRACTICAL WIRELESS TELEGRAPHY

ey Hvo, 332 pages. 340 illustrations. Price 125 6d.  Post fres 134 Jd.
b
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White, J.
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(Ph.1D.)

£
THE WIRELESS PRESS, LIMITED,

PRACTI('AL AVIATION
Mediion 8vo. 197 pages. 200 illustrations., Price 128 fd.  Post free 13s. 3d.

PREPARED RADIO MEASUREMENTS WITH SELF-COMPUTING
("HARTS

Ublong modiven 8vo, 132 peges, Urice 105 G, Post fees 104 1 0L

ConTeNTS — Antonna,  Audibility.,  Austen Coben Transmission Formula. Hjerknes’ Formula,
Rritih Thermal Units, Cable Mossuroments, Calofies, Antenna Capacity, Co-efficient of Coupling.
Condensen in Beries, Corrections to Inductance Formule,  Decrement.  Distributed Capacity
uf A Coil. Kddy Current Loss.  Energy in Condenser Charge,  Energy in oan Oseillating Cireuit,
K Hective Hﬂiﬂht of an Antenna. Effect of Pamllel Consdensers in Ta ng-  Eleciro-magnetie
Uoupling.  Elestrostatic Coupling.  Frequeney and Wavelength, Form Factoe of an Antenns.
Harmonies, Heat from an Electrical Cireait,  Horsepower, Hysteresii Losw.  Inductance Caoil
ezign,  Indvetive Roactanes, Iropedance.  Tron H dowatts. Loading Inductance.
Logarithmic Seales. Multiple Layer Coil Design. Optimum Wavelength. Parallel Condensers
in Toning. Phase Angles. Power Factor. Radiation Resistance. Roactance, Resistance, Rerips
Condensars in Tuning. Single Layer Coil Design. Spiral Coil Design. Transmimion Formulr,
Turns per inch (wire). Capacity of Variable Condenser. Watta.  Wavelength and Frequency.
Wavelength Charts. Winding Data. .

PRIN('TPES ELEMENTAIRES DE TELEGRAFPHIE SANS FIL
In-8vo. Prix 12 fs. Framco ; (s, liﬁﬂ. {Gt. Britain 8s. Post free 8a. Ad.)

Taspe pes MaTiekgs, - Code Morss, Electricité of Magnétisme, Magnétisme. Principes de o
FPro tion des Ondes. Ondes de Prewion, Production des Ondes.  Produetion d"'Ossillations
de ﬂnuta-Fraqumne- Production de Courants Ogscillants dans une Antenne. Couplage des
Circuits Oscillants. L'Auto-Tigger. Ondemétre. Hecepteurs de Télégraphie sans fil. Vibreur
e syntonmation.  IMtectour Electrolytigue. [Ddtecteur Magnétique. ' Atmosphériques ™
(Bignaux Parasites), Antennes, Distribution du Pofentiel €1 du Courant e long des Antennes,
Les Mata, laolement des Antennes. Courbes Graphigues. Théorie de la Dynamo. Dynamo i
rourant continu, Courante de Fouranlt. Théorie di Transformatear. Différence de Phase du
Courant et de la F.E.M. dana des Circuits Syntonisds. Excitation des Transmetteurs i Etincelles,
Erlateur i Disgue ; comme Réceptour, comme Amplificatour, comme Transmettear. Hécoption
fd'ondes  continuess :

PRINCIPIOS ELEMENTALES DE TELEGRAFIA SIN HILOS

Crown Hvo, 200 pegoinos, 284 dingramas o ilestraciones.

Proscics Kepafin 100 Pesetion. Fraoguceo | Peseta oxtrn,  Amerien Latine 32,20 Oro Neto. Frﬂuquﬂn
25 Cents extran.  CGreat Hritain 88, Post free 04 0d. Fsta obra ha sido adoptada por los
principales gobiernos del mundn parn & ensenanza se ln materia.

RADIO TELEPHONY

Mod, Bvo. 256 pages. 226 illustrations. Price 154 net. Post free s, 9d.

Contents— World Aspecis. Personal Aspects, ["wea of Radiv Telephony ; Ship to Bhip and Shore
to Shore, Trans-oceanic and Trans-continental, Exceptional Regiona, Train to Train and Btation
to Station, Undergroun:l, Aevoplane, Submarine, ete.  Rodie cersus Wire Telephony.  For
Land Telephony, For Oversea Telephony.  Hroowd Proffesms Tnvolved in Rodio Telephony.  Radia-
tion of Modulated Energy, Causes of Speech Distortion, Non-Linear Amplification and Eﬁlﬂﬂl‘h
Distortion, Secrecy of Communication in Hadio Telephony, Stray Interference in Radio Telephony.
Nuaterined Wore Cenerontors. Arcs, Radio-frequent Sparks, Vacuum Tube Oscillators, Alternators
ol Fadio F:'ﬂ:pmnry. Modwlation Condrgd o Hodio Tla.f-ﬂp.ﬁul!y. Degmu of Control, Stability
of Control, Rating of Radiophone Transmitters, Types of Control, Mirrophone Transmitier
Control, High Current Microphones, Vacuum Tube Control Systems, Ferromagnetic Control
Systems, Comparison of Control Systems.  Awnienpes mud Ground Connections.  Radiating
Systems. Reception Phenomena. Detoctor and Amplifier Types, Bent Heception Selectivity
in Roception, Interference with Rudiophone Reception, Telephone Receivers, Receiving Appara-
tus, Strave, Range in Radio Telephony. Radiephone Troffic and its Regulotion.,  Duplicate
Operation, Ship 1o 8hore Radio Telephony, Long Distance Badio Telephony, Future Development
of Rodio Telephony. [Iedes of Investigators and Topica,
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! . P. R.
THE RADIO EXPERIMENTER'S HAND BOOK Hﬁfgnp.}ﬂhm.

P, AM.IEE.

Medium Bvo, 113 pages, 90 dingroms and illustrations. Price 3s. Gd. Poat free 4s.

CoxteEnts—The Aerial. Circuit. Receiving Tuners. Receiving Amplifiers and Detoctors. Hetero-
dynes. High Frequency. Meas(irements and Caleulations.

RADIO INSTRUMENTS AND MEASUREMENTS

320 Pages. Fully illustrated. Price 0w, Post free Ou Sd.
CosTeENTs — Part [ Theorstical Basis of Radio Measurements.
Part 1I. Instrumesnts nnd Methode of Radlio Measurerments,
Part 111. Formule and Data,

THE 1}-K.W. SHIP SET (Book IV., Students’ Library) Penrose, H. F.

Crown fvo. 74 pagea. Price la. 4d. Poat fres la 6d.

Emergency Set: Accomulators. The Maorine Switchboard. The Induction Coil, 1]-k.w,
Marroni Standard Set. Inverted Rotary Converter. Low-Frequency Circuit. The L.F.LC.L
and Power. Functions of the Main Condenser. The Transformer. Charging and Discharging
of Condenser.  Aerial Tuning., Inductance and the S8hort Wave Condenser. The Magnetic
Detector. Stand-bi Side of Multipla Tuner. Tune Side of Multiple Tuner. Operating the
Multiple Tuner. The Crystal Detector. Comparieon of Magnetic and Crystal.  The Asrial,
Frault Tracing. .

SELECTED STUDIES IN ELEMENTARY PHYSICS. A Handbook Hfﬂkﬁ._l E"IF "
for the Wireless Student and Amateur AM.TELE.

Crowen Bvo, 176 pagres. 43 dingrams and illustrations.  Price Se net.  Post free 5. 4d.

CoxTeENTS - Part . —Introduction.  General Survey of Physics.  Aether anid Spare.  Matter,
Force and Motion, Harmonie Motion. Wayes and Wave Motion, Work amnd Fnergy,  Stress,
HStrain and Elasticity, Aether and the Electromagnetic Theoory of Light.

Part I1.—Atoms arvl Molocules, Chemiconl Action.  Heat and Tm_l!_‘:e-mtm Thermo-Chemistry
of the Rimple Voltaie Cell. Chemiceal Names and Formuls. & Quantitative Meaning of
{hemical Symbols and Formule.  ‘The Construction of Chemical Equations, Valency : Chemical
anil  Elsctro-Chemical Hguivalents,  Index.

A SHORT COURSE IN ELEMENTARY MATHEMATICS AND THEIR i 8. J.
APPLICATION TO WIRELESS TELEGRAPHY '

ey Avo, 182 popes, 120 Diagrama. 5x,. Post Tree 5e, Gd,

Conrents - Logarithma, Geometry, Alpebra, Trgonometry, Vectors, Uae of Sguarssal Paper,

Solutions fo Examples, Usefol Conatants, Tables | Logarithmes, Antilowaritbons, Teigoioamet red,
Index. ; :

STANDARD TABLES AND EQUATIONS IN RADIUMTELEGRAPHY Hoyle,

Ihamny Bvo, LW peagied. Priee (4 st Poat Free B Sil, Bertram
E . . M N Teeh,
CosTENTS  Section Lo Useful Formube and Foguant ions, A MIEK.

Mewctven 1. For Figore Tnbles of Logarithms, Notorml Logs 1 to BEL Natoaeal Bines, Natural
Comipes, Nuturnl Tangents, Table of Hoversimes, Table of Funetion @ for Use i Lorena’s Fguation
Iey  an® Qo= Table of Funetion X for Use in Boyleigh’s Equation L, 4 an® Xess Tabile
of Coreection Funetiond A sl B for Use in Correction Formula, Table of Constants for Stefan’ s
Formuls for © Pancake ' or Torodial Coils— Stranded Conductors, Ringle Strand Cosdoet oes,
* Eureka * Resistance Wire. Aluminium Wire, Effective Hesistance R' of Copper Wires Carryving
High Frequency Currents,  Tubles of Values of Log. Dec, & (per half penod) caleulated from
the accurate formola of Bjerknes by the Author ; Table for the Determination of the Degrec
ol ‘_"ﬂlllllihg H'. H':H'iﬁl.' Toseluetive l'-'l'l.llul:':iri:m. le-ﬁ-iﬂq' Flectrieal MHesistanes 'rﬁlrlﬂ, N uligumie

)
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THE WIRELEASS PRESA, LIMITED,

Renistivity of Bolid Dislectrica, Relation between Sparking Distances and Impressed Voltage,
Tahke of Binuptivn YVoltages taken botweon Clean Brass Balls of the different sizes, Table of
Dielectric Strengths, Gilbert's TI-H!! (Ordinary Catenary), Weighta and Measures, Svnopsis

of Units, Table of 180 »* L?— for use ':l'nfin.vl:lm;ﬂ,r Radiation, Resistance of Antennss,

Tahle Bd = 10" for Use in Calculating Corona Voltages, Table showing the h of = ema. at
which the Current Value in ;i;th of the Burface Valus, Table of Am Form Factors a,

Bection 111.—Examples.

Boection IV.—Notes on Elomentary Arithmetic for Operators, Specific Gravitios and Approximate
Weights ;—Metals ; Varous Bolids ; Woods, dry ; Ligquids, Gases; Froctionsl, Decimal and
Metric Equivalenta of One Inch, English and Metric Conversion Table, Conversion Factors,
Wire and Bhest Gauges, Wire Gauges, Screw Threads, Nuta, and Bolta, British Association
Threads, British Standard Whitworth Bolta, British Standard Fine Serew Throads, Armericmn
Standard Bellers Threads, Aome Standard Threads, S8crew Threads for Gas and Water i 3
Wood Berews; Pipe Bends and Tees, Pipe Flanges, British Standard Pipe Flanges, I""l'ﬁ?n;:
Holes in Cast Iron, Temperature Spoed of F:Il.u;m.

STUDENTS' LIBRARY—USEFUL NOTES ON WIRELESS
TELEGRAPHY .

Book I.—Dipect Current.

Book II.—Altermating Current.

Book III.—High-Frequency Current and Wave Prodoction.
Book IV.—The 1§ k.w. Ehip Bet.

Book WV.—The Oseillation Velve.
[8oe separate entries under titles)

TELEPHONY WITHOUT WIRES

Demy Bvo. 414 pages.  Owver 250 disgrams and illastrations,  Prica 152 net. Post free 134 Od.

BumMMary —Conductive and Indurtive Mathods, Photophones and Thermophones.  Farly
Attempta at Telephony by Long Electromagnetic Wavas,  The Condition « for Buceessful Wirnloss
Taeleplrony by Athor Waves, [lNascontinuous Wave Generalora for Hutiu-Tplcphrmy, Bruerk
Generators.  Practical Forms of Quenched Spark Gap. The Generation of Contintows Oacilla-
tions by Quenched and other Spark Gapa.  Multi Spark Tranamitters for Radio-Telephony.
Are Oaeillation Genorstors.  Varuum Oseillation Uenorators, Alternators and  Fregueney
Baisers, Modulation of the Transmittad BEoergy, The Eliciency of Wireleas Telephone
Transmitters. The Braun Tube Oscillograph. Roceiving Apparatua for Wireloss Telaphony.
Receiving Amplifiers.  Interferenes  'revention,  Fielda of Use for Wirele:s Telaphony.
Bummary of Resulta Achiewvsl.

TEST QUESTIONS AND ANSWERS ON WIRELESS TELEGRAPHY

FPrice of sach Series of Questions or Anawera 2s. Od. net. Postage 3d.

Invaluable for self-examination. Beries |. The Elemontary Principles of Wireless Telegr.:phy
Iart |.—Series la. Book of Model Answers, Series 2.  Covering the Ground for the Poatmaster-
Ueneral's Examination. Series 2a. Book of Model Answers, Heries 3. The Elementary
Principles of Wireless Telegraphy. Part 1I.—Seriea 3a. Book of Model Answers.

THERMIONIC TUBES IN RADIO-TELEGRAPHY AND TELEPHOKNY

Domy Bvo. 424 pages. 344 diagrams and illustrations, Price 23s. net. Post free 25s .

CoNTENTS-- Two-Elsctrode Valves and the Theorvy of Thermionic Currents. The Three-
Elsctrode Vacuum Tubs. The Vacruum Tube as a Dotector.  The Vacuum Tube as an Amp.ifler
Retro-Active or Regenerative Amplification. Multi-Stage High Frequency Amplifiers.  Multi-
Stage Low-Frequency Amplifiers Combines High and Low Frequency Amplifiers.  Multi-
Stape Hetro-Active Receiving Cireuits, The Reception of Continuous Wavea. Transmisaion
of Continuons Waves with Vacuum Tubes.  Vacuum Tube Oscillators, Wavemetsrs, Capacity
Meters, and other Measuring Instruments. The Vacuum Tube in Wireless Telephony. The
Dynatron,  Mizcellaneous Varuom Tube Devicea. ’

[ CEoelTS r L 11 i
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THE THERMIONIC VALVE AND ITS DEVELOPMENT IN RADIO- Fleming, J. A.

TELEGRAPHY AND TELEPHONY M.A., D.Se..F.R.S.

el
Demy 8Bvo. 270 pages. 144 diagrams and illustrations, Price 15a. net.  Poust [ree 153, 9d.

CoNTENTS —

Chapter 1.—Historical Introduction.

Chapter |I.—The Fleming Oscillation Valve,

Chapter 11I.—The Three-Electrode Valve.

Chapter 1V.—The Thermionic Valve as a Generator of Elpctric Oscillutions.
Chapter V.—The Thermionic Detoctor in Radio-Telegraphy.

Chapter V1. --The Thermionic Oscillator and Detactor in Radio. Telophony.

Chapter V1I.—Recent Improvements in Thermionic Apparatis during Ewropaan War,
1814-1918. Appendix. Index.

VACUUM TUBES IN WIRELESS COMMUNICATION Bucher, E. E.

Second Edition. Demy 8vo. 178 pages. 130 diagrams and illustrations. Price 124, thl. net
Post {ree 13s. 3d,

CowtenTts —The Oscillation Valve. Practicsl Applications of the Valve. Cascade Amplification
by the Vacuum Valve., The Regenerative Vacuum Valve Amplifier. Conbined Regenerative
and Cascade Amplifieation SBystema. The Vacuum Valve as a Detector of Continuous Waves,

Audio Frequeney Tuning Circuite. Bpocial Cireuita for the Vacuum Tube,  Wireless Telaphony.
The Dvnatron tector and Oacillutor.

WIRELESS EXPERIMENTER'S MANUAL Bucher, E. E,
Medium Bvo, 354 pages with 273 diagramas and illustrations. Price 122 fl.  Post free 13a. 3d.

WIRELESS TELEGRAPHY AND TELEPHONY—FIRST PRINCIPLES, Dowseti, H. M.
PRESENT PRACTICE, AND TESTING . M.1.E.E.

Domy 8vo, 331 pages. 305 diagrams and illustrations. Price 94 Post free 94 Bd,
CoONTENTI— - .
Chapter I.—The Nature of Electricity and of the Atom,

Chapter  II.-—0On Phase Displacement Effects in Elementary Circuita.

Chapter  111.—The 8park Discharge. :

Chapter IV.—Continuous Wave Transmitters. '

Chapter V.—Thermo-lonic Effecta and Oscillation Valve Phenomena.

Chapter VI.—The Special Apparatus used for High-Speed Trnsmission and Reception.
Chapter VII.—The Measurement of Electric Current and of Elestro Motive Fores,
Chaptar VIIL--The Measurement of Resistance.
Chaptar 1X.—The Measurement of Capacity.

Chapter ~ X.—The Measurement of Inductance.
Chapter X1 —The Messurement of Frequency,
Chapter XIL—The Measurement of Dielectric Strength.
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BURNHAM & CO., Deptford, S.E.S

desire to advise the Public that, owing to the growth of their business,
their Wireless Dept. has been transferred to a Company to be known as

BURNDEPT LIMITED

The new Company will shortly open a factory, fully equipped for the
most efficient production of their Wireless Apparatus, at ** Aerial Works,"”
Blackheath Village, S.E.3, 3 minutes from Blackheath Station,S.E. & C.R.

New Showrooms will also be opened very shortly at 228, SHAFTESBURY
AVENUE (New Oxford Street). All communications in the meantime
should be addressed to BURNDEPT LTD., St. Paul's Wharf, Deptford.
The London Retail Depot will be at 19, HAND COURT, HIGH
HOLBORN, until the new premises are ready.

The Directors of the new Company are—

G. E. DUYEEN, Esq. C. FRANK PHILLIPS, Esq.

J. E. MONINS, Esq., B.A. W. WITT BURNHAM, Esq., M.I.R.E.
(MANAGING DIRECTOR)

Burnham & Co. desire to thank their clients and friends for past

support, and feel confident that this will continue to be accorded to

their successors Burndept Lid.

BURNDEPT, LIMITED

(Suceessors to BURNHAM & Co.'s Wireless Department),
DEFTFORD, 5B &

LEEDS: 48, Gt. George Street, MANCHESTER : 4, Corporation Streer.
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Konigswusterhausen

Kinigswusterhausen which belongs to the
Post Office has developed from one originally
designesd by and built for the Military Authorities,
Immediately upon the cessation of hostilities the
postal authorities decided to relieve the telegraph
linez by the institution of a wireless network.
A considerable part of the telegraph business is
now carried in this way. Konigswusterhausen
was taken over and fitted up as the central trans.
mitting station for Germany and the neighbouring
dates, leaving Nauen and Eilvese to handle the
transoreanic buasiness,

THE present high-power radic station at

-

Other transmitters must carry out the broad-
easting, and others of higher power the communica-
tion with Home, Budapest, etc.

In order to be able to work duplex, the receiving
station 18 situated at Fehlendorf, 20 kilometres
from Berlin. Special cihles connect hoth trans-
mitting and receiving stations with the Central
Telegraph Office in Berlin, where the transmitting
keyvs and recorders are actually operated.

In order to carry out this multiplex and technically
difficult programme, it was necessary to instal a
number of independent transmitters with their
respective antenne: in a relatively amall area.

= Fig. 1.
Kinigswusterhansen has the following functions
to perform ;
. Communication between Berlin and the
various radio stations in Germany,
2. Broadeasting of weather and financial

reports at fixed times,

4. Uormrmun ot o with
Xorway, Hungary, ete,

To carry out this programme it iz essential to
ermte a number of transmitters at the same time,
of which, for example, one works to Breslau, anot her
to Hanover, a third to Frankfort, and so on.

England, Italy,

The Sbation Buildings.

The difficulties of this novel problem were solved
in a relatively short time and Kinigswusterhansen
has hecome the most highly developed station of
ita kind in the world ; it has been working for
months in the projected manner, and s being
systematically further developed.  Fig. 1 shows the
huildings and Fig. 2 a model of the ten small T
perials for the interior and three large aerials for
the Eurnpean communications. These acrals are
carrisd by five steel masts of 150 metres and one of
1) metros high.

"|'h[h:,' are ﬂ.rrﬂ.ng-un;{ to affect each other as little as

UNIVERSITY OF CALIFORNIA
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Fig. 2. Model of the Aerial System showing the arrangement of o number of separafe aerials.

possible, so that transmission on one does not affect  carried between four wooden masts 30 metres
any other. To minimise variations of capacity due  high. Any aerial can be taken down independently

to the aserials swinging about in the wind, the of the others.
leading down wires are fastened to wire ropes The transmitters are not connected directly to

Frg. 3. View in the Envine Room.

UNIVERSITY OF CALIFORNIA
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Fig. 4. A 5to 10 LW transmitting unit

Fig. 5. Rear view of transmilling unil.

the aerials but through intermediate tuned circuits
to avoid harmonies which would interfere with the
duplex reception at Zehlendorf,
The following conditions were imposed on the
transmitiers :—
1. Wavelength continuously wariable from
2,000 to 5,000 metrea for the small, and to

8,000 metres for the large sets,

2, The greatest possible constancy of wave-
length, and

3. Keying the smallest possible power.

The first condition was essential in view of the
impossibility of knowing beforehand what wave-
k’".-ﬁ;h any set would be called upon to use,

¢ constancy of wavelength is a condition for
highly selective reception and for independent
working on two waves of slightly different length,
which is necessary in view of the la number of
waves to be simultaneously employed. The third

, rondition was imperative, sesing that the keying

had to be done by relays over lines from the main
telegraph office in Berlin.

Fig. 8. A Wave Change Panel of the 5 o 10 EW
transmitier.

The only system to meet these conditions ia the
three-electrode thermionic transmitter. and the
smaller serials were therefore fitted with Telefunken
0-5—1 kW walve transmitter sets, in which the
keving is done by opening and closing the grid lead
which carries only one per cent. of the antenna
power. The anodes are supplied with D.C. at
3,000 volta, obtained either directly from a high
voltage dynamo or by rectification of 500 cyele
alternating current. For the small transmitters
the former is preferable as being the more economical.
In either case the machines are driven by 220 volt

UNIVERSITY OF CALIFORNIA
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NG, motors supplied from generators driven by are two large sets supplying 5 to 10 kW to the
IViesel engines.  Fig. 3 is a view in the engine-room, aerial. One of these sets has been in operation
and Figa. 7Tand 8 show the room containing thesmall  for over six months. It gives 10 kW to the
transmitting seta, In addition to these ten setathere  aerial if directly coupled and 5 EW when used with

Fig. 8. Tuning gear of the 05 to | kW transmiticrs.

UNIVERSITY OF CALIFORNIA
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an intermediate circuit, that is, as usually employed.
In order to as much data as possible it waa
arranged so that it could be connected up in many
different wave to work with self or separate excita.
tion, with or without an intermediate eircuit, and
therefore with 5 or 10 kW in the antenna. Ower
the continuously wvariable range of wavelength
from 2,000 to 8,000 metres, it gives results with
separnte excitation superior as regards constancy
to those obtained with any other system. The
soparate excitation consists in the use of a generator
of only 0-5 to | kW to set up high frequency current
in a closed eirenit from which power is supplied to
the grd ecireuit of the large valve which merely
acts as an amplifier supplying power to the antenna.
The irequency is thus not affected by any changea
in the antenna, and this system haz the added
advantage that the keving can be done in the grid
circuit of the small valve. Some details of the com.
ponents of one of these sets may be seen from
Figs. 4, 5 and &.

employa for thia purpose has given good results.
Communication has been obtained over 3,600 km
with such clearness that the voice of the speaker
could be identified. In this system the wvoice
modulates the D.C. supply to the valve ; in the
§—10 kW transmitter with separate excitation, the
modulation operates on the D.C. supply to the
0:5—1 kW exciting valve. A J-electrode wvalve
ia inserted in the D.C. supply ecircuit (filament-
anode), and the grid potential is controlled by the
voire, thus causing a large variation in the resistanoce
thus inserted in the 1O, circuit.

The advantages of this svtem, in which the actua
telephonic apparatus has no connection with the
high-frequency apparatus, but only with the D.C.
supply of the small exciting valve, are obvious.
In the tests in which a range of 3,600 km was
obtained, the trunsmitter was working on reduced
power, the antenna power being modulated between
0 and B kKW,

The source of power for the 5—10 kW =set is a

Fig. 9. Small traonsmitter seb wilth infermediote wnil.

Fiz. 9 s a view of one of the small transmitter
eeta with intermedate cireait.

A larpe and a small Poulsen are of an sarlier date
gre still in working order, and are also usod for the
foreign traffic ; the 80 kW spark transmitter has
been removed. °

The radiated energy “ran be controlled by a
microphone and the voice, instead of by the Morse
key. The broadeast service for which private
persons may subscribe (about 1,000 receivers were
installed by the end of last vear) will consist both
of telegraphic and telephonic communications.
For thia purpose the 5—10 kW wvalve transmitter
has been fitted for wirelesa telephony. The most
difficult problem in this connection was the modula-
tiom of the power between O and 10 kW. The
Hcohaffer svstem which the Telefunken Company

MHY eyele 200 volt alternator, with o 4,000 volt
mercury rectifier equipment,

The former station of the German armv has thus,
gince its transfer to the Post Ofice, undergone a
number of modifications which not only make it
suitable for new applications, but which also make
it & mirror of the progress in that the 80 kW musical
spark has been replaced by a great number of
modern valve transmitters.  The station i= a proof
that wireless telegraphy and telephony are able
very effectively to assist and perfect the part
played by wire telegraphy and telephony in the
life of the nation.

Abstracted from Telefunken Zeitung, pp. 23-32
Sept. 1921, ' '

UNIVERSITY OF CALIFORNIA
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The Modern View of Electricity and the Three-
Electrode Valve*

By Q. G, Braxe, AM.LE.E,, A.Inst.P.

Y lecture this evening is intended primarily

for the more amateur membars of this

audience, We have had many excellent
lectures and discussions on the various applications
of the thres-slactrode thermionic valve; but so
far as my memory servea me, it has always been
taken for granted that we are all of us familiar
with ita functions, and the laws which govern ita
action.

I therefare tho t that a brief outline of ita
mode of action, illustrated as far as possibla by
experiments, might be helpful to thoss who have
been using ready-made sets, or have constructed
their own apparatus from well-known diagrams,
without knowing how their sets function.

I will ask you to picture to yourselves throughout
this lecture that we live in the midst of an infinite
ocean of ether which pervades all thi Matter,
as you know, is made up of groupa of atoma known
as molecules, each atom, according to present
theory, of a positive nucleus, around
which nr&u’mﬁ a number of elactrons (negatively
Ehﬁp'ﬂl

e can compare each atom to a tiny solar system ;
between the positive nucleus and its electrons there
aro relatively vest spaces, which, like the inter-
planetary spaces of gur universe, are permeated by
the ocean of ether. Ina any elementary
substance, it i8 believed that there are millions of
atoms of that particular element, each made up of
a definite number of electrons grou round a
positive nucleus, like planets around a sun, the
forces of the whole system being in a state of

It is the definite number and grouping of the
electrons which gives to the substance the properties
by which we can distinguish it from other elements.
In sddition to the electrons in sach atom, thers are
vast numbers of free [or unattached) electrons in
the interatomic spaces, which, on the application
of 8 suitable electro-motive force, can be caused
to move like & swarm of gnats in & summer breeze.
This movement of electrons constitutes an electric
current.

Charged Bodies.

In Fig. 1 is shown the effect of a ¢ body
u An On the left-hand eide of
tﬁ:mdiagrm you will see a drawing of the electro-

before yvou on the.lecture table. The rest
of the alide shows a number of diagrammatic sketches
to illustrate the effect of & charged body upon the
free eloctrons ever t in the metal of the
electroscope (which are represented by dots).

(1) The first diagram {om the top left-hand

corner) givee an idea of the grouping of the
free electrons when the electrical forcea in the
metal parts of the electroscope C are in a state
of equlibrium, in which state no condition of
charge im exhibitad.

* Paper read before the Wireless Society of
London on Wedneaday, March 22nd, 1922,

(2) I & negatively electrified ebonite rod R
t.#., & rod which has been rubbed with wool
and has thereby acquired an excess of electrons,
is brought near to the electroscope C, the other
strains set up by the exceas of on the
rod, reach into the interatomic spacea in the

- 4-\ -I 2

c

c X ‘jr i
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Fig. 1.

metal of the electroscope and repal the free

electrons there, into the leaves of the electro-

scope 8o that they acquire an excess of electrona
and repel one another, thus exhibiting s state

:I;E hmbuk If tr;:d R is r:lmc-vad the slactrons

ow into their original positions and again
the electroscope shows no charge.

(3) If the electroscope C is touched with the
charged rod R (see 3rd diagram) the sxoess of
electrons from rod R pass into the slectroscope,
and when the rod is removed (diagram 4) the
electroscope remains in a state of negative
charge.

(4) If while a negati charged rod is held
near to the ﬂmtrn;n“u;l*wwa touch the Iatter
{see diagram the iree slectrons repelled
by rod R, ﬁn:{lpnthmmth,mt when
both my hand and the rod are removed, the slec-
troscope is left with leas than its proper number
of free alectrons, and exhibite a positive state
of charge,

(An ex t was shown to demonstrate
the effecta illustrated in Fig. 1.)

If a piece of any substance is given an exceas of
electrons, the sther in ita neigh hood becomes
strained, and will iﬁa-:t other substancea in ita
vicinity.

Uspmnfmymhnhnuuahambhﬂdnfmn[
its electrons, it is said to be positively charged, and
again strains are set up h;r it in the surrounding
sther.

A charged body attracts other bodies in ita
neighbourhood because the electric strain set up
by it in the ether extends into the ether in neighbour-
ing bodies, distur the normal distribution of
electrons in them. ether strain then tends to
make the charged and neutral bodies move together
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in order that the strain may disappear, in & similar
way that when a strain is put upon one end of an
elastic thread, having s small weight attached to
its other end, the weight movea towardsa the source
of the strain, and so removes the tension.

A body with an excesa of electrons | — ) attracta
a body with a deficiency of electrons (4}, and vies
verad, while two bodiea of like sign repel one another.

Charges or currenta are not only carried between
the atoms by the drift of fres slectrons ; it is bolieved
that as the free electrons move along, some of them
collide with the atoms, knock off electrons and take
their places; so that a constant interchange is
taking place along the length of a conductor,
dur the awe of a current.

]ﬁhe nmf!t:liquid or a gas, charges may be
carried by jons. lons are broken fragmenta of
atoms and molecules. Picture to yourselves for
one moment & perfect atom, held together by equal
and opposite positive and negative [orces, which
act a0 as to neutralise one another, so that externally
it exhibits no sign of electrical charge; if this
atom collides with great violence with another
atom. both may become broken, and some of
the electrons may be knocked off the one, so that
it remains deficient in electrons and exhibita. &
positive charge, while the other may have acquired
an extra number of electrons and show a negative
rharge.

There are always great numbers of such iona
present in all gasea and liguids, due to many causes,
some of which I will endeavour to explain. Posaibly
the greatest known source of ionisation (or splitting
up of atoms) is the radio-sctivity of radium.,

I have in my hand a small applicator, containing
5 milligrams of radium bromide. This radium,
s vou know, is graduslly disintegrating, and in
the process, is shooting millions of Alpha and
Beta particles into the air, carrying rﬂaﬁntivd:,r,
positive and negative charges. The pha or
positive particles have about twice the mass of s
hydrogen atom, and travel at about 1/'10th the speed
of light. and can only be deflected from their course
very slightly by the application of a magnetic
fGeld, as was shown by Rutherford in 1803.

The Beta particles carry a tive charge,
travel at about 9/ 10ths the speed of light, and have
a mass of about 1/10Mth of & hyvdrogen atom.
They are, in fact, electrons ; but they are emitted
at an enorrmnously greater speed than thée electrons
in & varuum tube, and are much more easily
deflected in & magnetic or electric fleld than are
the Alpha particles.

The Gamma rays are really not particles but
resemble the X-rays in all respecta, and are tiny
ether waves.

"ou can readily therefore picture to yourselves
the havoe which is taking place in the molecules
of air, anywhere within reach of a sample of
radium ; they are being bombarded by Alpha
particles, comparatively so large that it is like
throwing brickbats at eggs, and also by the Beta
particles.

Then, agsin, the Gamma waves cause the mole-
cules in the air to vibrate with great violence until
they strike against one another and ions are formad.

Certain wavelengtha cause maximum commotion
amongst the moleculss of the air, and therefore
maximuym ionisation. I may be able to make thix

more clear to you by an analogy :
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Think for a moment of & number of corks floating
on the surface of a pool. The corks represent the
molecules or atoms, and the water representa the
ether. Il we create very large wave motion in
the pool, the corks will ride up and down gracefully,
and all together aa the wavea pasa them, and they
will not collide with one another ; but il we create
very amall waves comparable in magnitude to the
size of the corks, there will he a general mix-up,
and they will all strike inst sach other. '

(An experiment was then shown to demonstrate
the ionisation of air by radium and the discharge

of an elec J

The explanation of the discharge of the negatively
charged electroscope was that itse negative charge
set up straing in the surrounding ether which
repalled the negative jons in its vieinity, and at-
tracted as meny positive ions as wers required
to neutralise it and bring it once more to & state of
equilibrium. We have here two spirals of wire
coated with radium, kindly lent me by Mr. Harrison
Glew, who showed this experiment before the
Physical Society this vear (this experiment was
first shown by Mr. Glew, I believe). One spiral is
[astoned above an electroscope, and the other,
which is some yards dstant, is attached to the
negative pole of & small influence machine ; or it
could be connected to the ative terminal of &
amall induction coil as shown in Fig. 2.

The radium is hard at work ionising the air around
the machine and the electroscope ; 80 that there are
orowds of negative and positive fons all ‘mixed
up somewhat as indicated by the plus and minus
signa on the slide,

Fig. 2.

If we now charge the pole of the machine
negatively (i.e, give to it an excess of elsctrons)
it at once begins to repel the negative ions in its
vicinity, and to attract a suficient number of

itive jons to neuatralise its charge ; so that the
1ona in the air are sorted out and a negative cloud
forms in the neighbourhood of the electroscope
which expals the electrons from the metal conductor
of the electroscope into ita leaves cuusing them to
divergae in exactly the same way as did the
negatively charged rod which 1 showed wou just
I LEL LN
(An experiment was then ormed to demon-
strate the effect just described, which was also
illnatrated by means of & mechanical lantern
slide to show the migration of the ions in opposite
directiona. )

This experiment could be repeated with the charge
on the machine reverssd, in which case the slectro-
scope would show a positive instead of a negative
charge, the negative ions being attracted by the
machine and the positive repelled.

It might interest you (0 see an experiment

RIYIE T T § 1 winll
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illustrating ionization by means of ultra-violet
rays. In this case the ionization is due to wave
motion in the ether, causing the molecules of
the air to collide. _

(An experiment was arranged to show ioniza-
tion by ultra-violet rays, using a spark gap
fed from a small induction ecoil. Incidentally,
fluorescence of butter, candle, Willemite, X.ray
porean, ete., was also shown, A flame will also
set up vibration in surrounding atmosphere
pud couse onization, )

The molecules in liquids and gases are, when at
any temperature above absolute zero, all in a state
of motion, moving abouat  wmongst  themselves,
When we say that a liguid evaporates, we mean
that some of its molecules move to the surface
with such a velocity that they escape into the air,
and become dispersed into it.  As the temperature
of the liquid is increased, there is an increase in the
rate of evaporation (or the greater will be the number
of molecules emitted).

Evaporation of electrons from the surface of a
suhstance takes place in a very similar manner,

We have now reached a point when we should
be able to more easily comprehend what happens
inside a three-electrode valve when in use. Fig.
3 shows the form of some typical three-electrode
valves.

. —

As you know, the " hard " valve is exhausted
so greatly that we can for practical purposes con-
siler it na A still silent pool in the ocean of ether,
Although it is. of course, impossible to remove
all molecules of gas from its bulb, so few remain
that their presence can be neglected.

We now heat the filament, by the passage of a
current, and ag its heat increases it emits an in
creasing number of electrons. These will rapidly
create a negative electric field {which we eall the
space charge) round the filament, which will repel
further negative charges and so tend to stop further
emission of electrons from the filament. I, how.
ever, we now supply a suffivient positive charge to
the plate of the valve, the electrons in the * space
charge "' will be attracted along the strain lines
which exist in the ether between the plate and the
filament, making room for others from the filament,
a0 that a negative flow of electrons or eurrent passss
from filament to plate. The high tension battery
connected between filament and plate acts like a
pump, and carries away the electrons from the
plate, keeping ita potential positive and passing the
electrona along to the filament and so keeping its
potential negative so that we have a perfectly
continuous flow of electrons,
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Now let us once more return to our analogy of
water evaporation. Consider the surface of the
water to represent our heated filament, and the
heat of the atmoaphere to represent the positive
high tension on the plate.

i we raiso the temperature of the atmosphers
and keep it steady, it will take up more and more
molecules of water until a point is reached when it
can no longer take up any more, and as many
molecules are condensed back into the water as
are emitted from it. The atmosphere is now said
to be saturated.

A similar phenomenon is observed in the opera-
tion of & vaﬁ'a. For any given positive potential
applied to the plate of a valve, as the heat of its
filament is increased, a point s ot last reached
where the valve is so charged with electrons that
they constitute a negative field strong enough to
repel the new electrons coming from the filament,
and therefore stop all further increase, the excess
of alectrons being returned to the filament.

This is called saturation point.

If we raise the plate voltage we shall have to
increass our filament temperature, in order to reach
saturation point. In other words, if we make the
date more positive, we shall have to supply a

rger number of electrons to balance the forces in
the tube.

Let us now consider the functions of the grid.

The grid, which is placed in the electron stream,
between the plate and filament of a three-electrode
valve, is employed to control the electron flow in
severnl ways. In onder to study its action, let us
examine a circuit connected up as in Fig. 4a, where
I' is a potentiometer. When connected as shown,
the grid is at zero potential.  If the slider 8 is raised,
the grid will become negative to the filament, and

if lowered, positive.
| i

1if--

Ok

Fig. 4a.

Let us imagine that an electron stréam is passing
from the filament to the plate (below saturation
point) ; so long as the grid is kept at the same
potential as the filament, the electron flow will go
to the plate as usual. 1f, however, we give the grid a
Iumith‘e p»:]lfq:l|1.l_i,u.|1 we shall assiat the flow of the
electrons to the plate, and a portion of them will
wass into the grid circuit constituting a grid current.
T“ we make the grid negative, it will repel electrons,
which will accumulate in the space between the grid
and filament, forming a space charge, or negative
ficld, which will, if the grid be made sufficently
negative, entirely cut off the electron flow to the
plate. By suitable arrangement of filament heat
and plate potential, matters can be s0 arranged
that very small changes of grid potential will
produce large variations of plate current. The
valve then acts as a delicate relay, and has & groat

UNIVERSITY OF CALIFORNIA
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advantege over all mechanical relays in that it
exhibits no lag effects.

In PFig. 4b, you will see a series of curves.
Druring the making of theee the filament tempera-
I:I.I:Lr:m'uh constant, and seven curves were
plo r different valuea of :

You will obeserve ;— pate volke

(1) That inereasing the plate voltage lengthens
out the straight portion of the curve.

(Z) Also, if our valve functions at a point
near the centre of, say, 33-5 volt curve, and we
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temperatures gives great increase of plate current,
and that if we wiah our valve to function, at the
same point, on a higher filament current curve,
we must make the grid more positive.

The reason for the above becomesa more clear,
if we remember the ive charge betwesn
the filament and the plate, and that when the plate
voltage is increassd, it becomes more rarefied,
w0 that a nﬂalt.i\."ﬂ charge will ba required on the
grid to take ita place, and that when the filament
current s increased it becomes denser, so that a

t

@

PLATE CURRENT (eiised)
&

BEID YOLTABE

; 20-5 volte plate
Filement current 8 amp. 3 volts grid

— 833 amplificedion,

Fig. 4b.

wish it to function at the same point, on &
higher plate voltage, it will be necessary to make
the grid more negative, the reason being that
with the higher plate voltage the space charge is
reduced, therefore the grid needa to be made
more negative to take ita place,

There s another very useful piece of information
which we can obtain from a study of these curves,
i.¢., the amount of amplification of which the valve
is capable. You will obeerve that if we keep our
grid at zero potemtial, an increass of plate voltage
of 20-5 negative gives us a rise of about 7 M.A. in
the plate current. We could obtain thia same rise
of plate current, without any incresse of plate
potential, by making the grid 3 volta itive ;
therefore, if we divide the 20-5 by 3, we that
we are obtaining an amplifiecation of 8-83- by use
of its grid.

As Fig. 4b shows, by making the grid 3 volta
negative we shall obtain a similar decreass in plate

current.

(An experiment was performed illustrative
of the voltage amplification of the valve, and of
the grid current characteristic. The experiment
showed that the same increase of plate current
could be obtained, by adding 6 wvolta to the
plate current, as by keeping the plate current
constant and making the grid 1 wolt positive,
showing for this particular valve an amplifiea-
rion of 6.

Fig. 5 illustratea the eflect on the characteriatic
curve of the valve if we vary the filament current.
If we plot a seriea of curves with a fixed plate

voltage, showing grid potential against filament

current, we shall see that the increase of filament

positive voltage will be required on the grid to
roduce it
s mTFI.A'!:E_.W.Mﬂ-!

Ll

/]

7-

WOLTALE
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|
] |
b 3 0 5 O 13 20 23 X 33
= G0 POTENTIAL VOLTS +
Fig. 5.

Stanley has shown that if a galvanometer in the
grid eircuit shows that & reversed grid current is
flowing when the grid is made increasingly tive,
that thia reverssd current must be due to ions in
the walve, and that the wacuum is therefore
moft. This is & ready method of teating the vacunm
of & valve, {Ta be confinued. )
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Discussion on Methods of Amplification
(Concluded from poage 42.)

Mr. G. P. Mair.

Mr. Phillips has given us a very interesting
diggram of conoections, and there are one or two
guestions I should like to ask him. I have been
working a thres-valve set made up much on these
lines, but I do not use a8 condenser to tune the
secondary of the high-frequency transformer,
Mﬁigﬂgﬂﬂdmu]tul va not tried Mr.

tﬁr arrangement of the detector circuit, but
agreé with him as to the theory and
action. In connection with the set I, personally,
connect the negative of the high tension to the
negative of the low tension and earth the low tension
positive. 1 get much better results on spark
stations and telephony like this than if 1 earth the
I'L-Egﬁfhb of the low tension. Para-unaﬂ 1 hawa
not been able to explain why it is ilthnugh I have
tried. Another point in connection with the circuit
18 the guestion of making the grid of the low
[requency valve negative, f have tried it at times
got ]:rrﬂt.g good results by putting a resistance
(somewhere about 1 ochm to 1§ ochma) in the filament
lead, to which the grid side of the transformer is
connected. By putting in the filament ocircuit
of o low frequency amplifier, a resistance of about
1 to 14 ohms, and having a variable resistance in
the other lead, varying the filament rha-unt.n.t. and
this other rmmtﬁm:ﬂ, enables me to get the maximum
intensity of mginn Personally, I am using
V.24 valves, and 1 have also used the same arrange-
ments with the ordinary R type of valve, but with
vhe V.24 I have always thought it necessary to
put in a small resistance in the manner deacribed.

Mr. C. F. Phillips.

Referring to Fig. 7 (see p. 40), it will be seen that
the grid is about 2 volta more negative than the moat
negative end of the filament. In Mr. Mair'a arrange-
ment | understand that he puts a fixed resistance
potwesn the bottom of the grid coil of the trans.
former and the negative of the L.T. battery;
he would, of eourse, reduce the value of filamant
resistance shown in Fig. 7; the result is to bring
the grid back to about zero volts and that is
avidently the particular potential required by the
V.24,

With regard to Mr. Mair's other point ; provided
that the insulation of the H.T. battery to earth
18 good, I do not think that it matters, as regards
gignals, to which end of the L.T. battery it is
connected. If the H.T. negative is connected to
the L.T. negative, the effective potential betwesn
plate and filameot is leas than when the H.T.
negative is connected to L.T. positive. That ia
the only effect [ can think of.

Mr. C. 5. Dunham.

I should like to ask Mr. Phillips a few questions.
The firet is that I cannot agree with Mr. Phillipa
as regards the non-amplification of the Iugh
frequency transformer. I have done & good deal
of work with high frequency transformers, and 1
have found that the ion i8 qQuite good,
very good in fact. Regarding Mr. Phillips' method,

Sl

which, 1 imagine, commercially goes under the
name of reactance capacity coupling, 1 do that
the eoupling condenser more or leas takea the place
of the capacity that jr-uuo?u batween the primary
and sscondary win our intervalve trana-
former, but at the m.lna tama I think that the two
windings of the transformer can be kept a reasonable
distance apart and the capacity reduced in that
MANNEer.

Bome time ago our past President, Mr. Campbell
Swinton, gave us a lecture in which he demonstrated
very well the effect of high frequency translormers
He wound his transformers with the secondary
wound over the primary. Of course, that gives
good coupling, but, at the same time, if one takes
into consideration the length and mean diameter
of the primary coil and the secondary coil that is
going to vary, and therefore the number of turns on
the transformer may be the same, but the inductance
has a tendency to alter. I, mysell, prefer the
transformer with the secondary coils gide
b? side I'nrt:nu Edet;P I-rgmr the exact amount

wire on the secon and primary. Regardin
Mr. Phillipa’ method of pluggjgg in coila to uht.a.u‘:r
difference of the anode inductance values, that seems
to me gquite A method, but I do not like the
idea of using multilayer coil for short waves.
It seemsa to me that the multilayer coil is a device
for gotting a large inductance in a amall space,
and the degrea of coupling, it seema to me, must be
lean efficient than if one uses the pancake coil
where the surface area is much greater, the coupling
consequently much better. That is all I can say
with regard to low frequency.

I notice that in Mr. Ph:'nl[ipn' deaign he does not
sarth the iron of the transformer, which is sup
to get rid of & lot of noise, due generally I conmder,
to eddy currenta that circulate in the iron. A
thing which seéms to me rather foolish is that if
one earthe the iron by connecting together with a
atrip of copper or whatever material you may choose,
oneé gota rid incidentally of the insulation that
exiata between tha transformer core laminations,
and, therefore, although you have a path to earth
of addy currenta it seems to me that the tendency
of that circulstion of eddy currents is increased
becausa the core becomes one solid block of iron
without any insulation between the laminations.
Doubtless 1| am wrong, but perhaps Mr. Phillips
will put me right on a few of theae points.

Mr. C. F. Phillips.

First of all 1 think Mr. Dunham must have

misunderstood my remarks about high-frequency
transformers. 1 not suggest that they
amplify, 1 said that they did not fransform. 1

mt-&u.ﬂ:rﬂt-hlt-thﬁ}fdunmpl but I maintain that
qhu method of using two t.':.:?ln instead of one is
rather un in most instances.

You spoke of multilayer coils not suitable
for short waves. With regard to the advantages
of multilayer coils, the first is that they have an
appreciable distributed capacity, and also a some-
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what large high-frequency resistance. Leaving out
the high-frequency repistance for the moment, it
may be of interest to note that one needs a con-
siderable capacity acrosa any coil used in my circuit
as a rejector of short waves. If you do not have
anough capacity, preferably distributed and not
external to the coil, you get such very sharp
resonance points that the actual working of the
cirenit becomea very difficult : as the various coila
of the receiving circuit are brought into resonance
one is apt to get nothing but a seriea of clicks
when the resonance curve of the reactance eoil ia
too sharp. It is interesting to make the experiment
in & prectical way ; first, try the single layer coil
and then o multilayer coil, you will soon be con-
vinced that a certain amount of capacity ir necesaary.,

Incidentally, there ik no question of coupling ;
the reactance coil should not couple to anything,
and it is guite hard to prevent such stray coupling.
The coil should be placed well away from the
tuning circuits, as if stray coupling does take place
vou never know which way round it is going
to act ; if there should be any reverss coupling
vou will bein trouble on short wavea! The eoil I have
shown there in the rejector circuit is not A ﬂl}uplm:
of any dﬂt:nptlnu, the cou ia the capacity, and
the rejector circuit is merely a circuit which permita
of the very maximum of tial being built
up from one end to the other —that is to say, the
rombination of coil and condenser becomes an
infinitely high resistanes for currenta of the frequency
of the wavelength vou are trying to receive and
therefore potentials from one end to the other are
al & mAXImm.

As regards the earthing of the corea of low-
frequency tranaformers. This certainly does get
rnd of & lot of noi=e in some casea, but [ do not
attribute such noise to eddy currenta ; it ia rather
due to leakage of H.T. and possibly to the
accumitlation of & charge on the core.  As a general
rule, I usually earth a single transformer unless so
doing canses any noise, but when uaing two or three
trunsformers in the same amplifier, 1 find that sarth-
ing the frames is sometimes enough to cause a
certain amount of coupling between them, and thus
render the generation of low-frequency oscillations
probable. I do not think that a metallic con-
nection to the core would have the slightest affect
on eddy currenta.

Mr. P. R. Goursey.

I think we ought to thank Mr. Phi.“ij:ll for his
excellent account of a means of simplifying the
problema of high frequency amplification. There
s omne little pcint that [ should like to make with
regard to his remarks ahout the grid leak of a
detector valve. 1 certainly agree with him that
connecting the leak sither to the itive or to the
negative of the valve filament will not make much
difference to the grid potential, but it may also be
of intereat to show how one can find what actual
the potential ia. If one ecan plot out the grid
characteristic of the walve, ie, the grid current
agninst the grid volts, it may be somewhat as
shown at XYZ in the accompanying figure.  Well,
now, if the total difference of potential that can be
impressed on the grid leak is, say, 4 volts, we
should mark off 4 volts on the axis of grid voltage
as at A, and sot out a straight line AB to represent
the resistance line of the grid.

THE WIRELESR WORLD

AND RADIO REVIEW 75

=

i
i j{ \'{\

L L

That s to say, the slope of this line should
oqual the resistance of the grid leak. For exampls,
ruppoge, aa described by BFI Phillips, the grid leak
rediatance 2 megohms, and the potential
difference arroes the filament = 4 volts, we should

set off OA = 4 volta and OC = the current passsd
by 2 mogohms on 4 volta—
- 4/2 x 10
= 2 microamperes,
This nstraight line will intersect the grid

chararieriatic at aome point such as Y, then the
ﬁo!amt-lul whirh the grid will assume will be given
the distance OZ' measured along the axis of

grld voltage.

Mr. C. F. Phillips.

I think that ia a pretty way of getting at grid
potential but he is not telling you how to get that
curve. The only difficulty isthat I cannot personally
plot out the grid characteristic owing to the lack
of sufficiently sensitive instruments.

Mr. P. R. Coursey.

If Mr. Phillips does not mind my ecriticising his
remarks, there is one point which I would rather
like to mention. He referred to the *' resistence ™
of the condensers for various frequencies, and in
giving these resistances he menticned auch figures
as 15,000 ohma. | ghould be sorry to have to uss
& condenser having that resistance. 1 take it that
ha really meant " impedance.”

I think there is one other little point raised by
another speaker about the self-capacity of multi-
layer coils when using them for coupling the H.F.
valve to the detector. I do not think it is perhaps
realised as generally as it should be that the in-
croase of high frequency resistance due to the salf.
caparity of tha roil is due to the current which
Hows 1{|rnugh the capacitv. If we have n coy
and connect a condenser acrosa it, the self.capacitil
and the coil 8 added to the external capacity,
so that for the frequency to whirh the circuit is
tuned if the coil has inductance L and with total
capacity (' its effective resistance is given by L.O'R
whaore R is the true high frequency resistance of the
voil itself. Hence, for this purpose, it does not
matter much where the capacity is located, we.,
whether it is in the coil iteelf or outzide. In any
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cass also the plate ity of the valve is adted
also on to the total aﬂ];tcu'ﬂ -I'."ﬂ-]]ﬂl?lt-}’

Mr. M. Child,

There are one or two little points which I would
like to ask Mr. Phillips about. 1 notice, first of all,
that there has been a slight discussion between the
merits of the transformer coupling and the reactance
capacity method, which Mr. Phillips advocated.
I do not think that the latter cireuit shows very
much advantage over the transformers if thess
are of wvalues properly chosen. I quite sgree
with Mr. Phillips that thers is self-capacity between
the primary and second high frequency trans-
former, and as a rule that capacity may be trans-
mitted from the plate circuit to the grid cirpuit of
the next wvalve, t I am not guite sure whethar
we are justified in nssuming that that is all the
transformer does. In his diagram {F*fz 1}, Mr
Phillipr shows & grid leak of 2 M That
grid leak is for keeping the grid of the walve
at &, ronsiant potential until the signels arrive
Now, if we take the next diagram (Fig. 2)
shcwing the transformer coupling, we dlspense with
the grid leak, and we substitute a winding of a
relatively low resistance but of a high impedance.
Mr. P]uli will you kindly put in & condenser and
6 grid ]u{m‘ I had in my mind that it was possible
to u.uaavulua, what wa nughtn.u.]lu.upucml detecting
valve in that second position where it is not neces-
pary to control the grid with condenser and grid leak,
and in that case we may use, if necessary, a potentio-
meter and then the transformer of the secondary
comes direct to the grid without the condenser and the
leak. Now, what I should like to know definitely
(if anybody can tell me), is whether that sscondary
now is not producing a potential difference batween
it. Under thess conditions wounld the magnetic
field in the primary of the transformer, be electronic
I think it ia. Wea have more the true transformer
than we ordinarily get with the condenser and grid
leak in its place. Another little point I noticed
waa that Mr. Phillips referred to that circuit marked
X in Figure 1 as the rejector cireuit. 1 understand that
4 rejector circuit is not a proper rwat'tnr circuit
unless the resistance of the inductance is made
extremely small. Now thia iz rather |rnpuriu.nt
more s0 when you take into consideration that in
practice if we want to pget a long wavelength
the capacity must be large. If those indurtances
which Mr. Phillips has actually shown us in practive
are tuned, I do not think their resistance is by any
means gmall enough for the circuit to be compared
to & rejector circuit, but I daresay the advantage
is explained in using those coils, and that you ila
get sharp tuning. F however, you make the cireuit
very selective, and keep down the resistance,
then the resonance 18 so difficult to obtain that it
in almost impossible to work it in that way. I
think it is & thing to hl"i"ﬂ- BOIOE resistance.
I would like to ask Mr. Phillips whether he always

joining the secondary of the low tension
transformer to the negative side of the battery.
We already have at thia point resistance. There are
ciroumstances where [ find it very deairable to do
so, sach as for the reception of ordinary Morse
signals, but I do not find it always an advantage
to do that when one requirea to recaive telsphony ;
it depends to & certain extent on the type of valve
used, and ita characteriatic curve, I think Mr,

“ -
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Phillips will agree with mg that that little point

ht to be followed up. One ought to have a
switch to switch that connection on to differen:
plaaes when one s receiving spark or telephony,
I think we all ought to thank Mr, Phillipa for
ajwning this interesting discussion ; the making of rhe
low I'm-qluar'lr'l.-' grid positive i & very good scheine,
anil assist A great many of us to keep our
cirenita steady on short-wave work,

Mr. C. F. Phillips.

I guite agree that tranaformer coupling has one
advantage over reactance capacity, and that is tha
ability to use a potentiometer. Bome people
find it dificult to secure efficient rectification by

tiometer control of the grid, and I do not
think that the average valve on the market gives
such good rectification by potentiometer control as
it does by grid mirrent control as exercised by a grid
condenser.  In certain circuits the use of a grid
condenser is ahgolutely barred : 1 allude to circuits
uredd in front of high speed prnting apparatus
A grid condenser may lead to temporary paralysiz
of the grid by an atmospheric, and befors the grid
has {I.mu through the leak, portions of a high
apeed @i might be missed.

With to the true rojector ciromt, Mr.
Child is quite right ; it haa large circulating currents
in it, but currenta of the frequency to which it ia
tuned will not pasa t it. To ensare its
behaviour in complete accord with this theory, it
must be of very low resistance, and is consequent]y
urnally of low inductance and high capacity.

Touching low frequency amplifieation, it ia
certainly as well to be careiul not to make the,
operative point such that the valve is working near
the bend of it characteristic eurve, as that would
cause the low frequency ai 8 to be re-rectified.
Such re-rectification womm parious dis-
tortion of h or music. In short, one should
keep the grid of a L.F. valve as negative as is poasible
without producing re.rectification.

Mr. H. H. Burbury.

There is one question 1 should like to ask. 1 have
for w long time ussd transformer coupled high
frequency amplification, but 1 find I rather agree
with Mr. Phillips that they do not altogether
transform, and this can be shown o anybody will
try connecting the filament connection to the
secondary when they get signals almost as strong.
That appears to me to cut out the theory that they
really do transform,

At the same time I think one gets quite as good
results from a transformer as you do from Mr.
PPhillips's cirenit in point of magnification.

Mr. M. Child.

Mlght. | | II.I.EEBHIZ that if that circuit is possible the
valve is one in which yon get a very low vdwliﬁu
vou must have the connections controlled to t

g'ridl;mthu- circuit of your battery to keep the
grid normally straight, otherwise a charge acoumu-
lates and pops off through the wvalve.

Mr.C.F. P

Oh no, Mr. l’.}‘llilti:. it leaks through your faulty
high frequency transformer and gets off that way.
Mr. M. Child.

That ia due to bad insulation.

The President,

Gentlemen I think you will join in thanking Mr.

Phillips and the other speakers for an interesting
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and discussion. As regards the last point,
i have had s broken wire in my transformer
without the ai ing and 1 am inclined to
agree with Mr. Phillipa in that t.

All the members for ballot have ﬁn duly elected.

I should like to say that if any of you feel in-
¢lined to give us lecturea we be very glad if
you will send in your names. We have no par.
ticular lecture for next month and
voluntesrs will be very gratefully accepted, not only
for our own Bociety here but for the affiliated
societies pround London and in the Provinces.

That, 1 think, closes the Mesting.

Mr. C. 5. Dundesmn (communicaied).
[ think Mr. Phillips rather misunderstood me ;
ibly 1 did not make my meaning guite clear.
E:;:nm:a seems to show that the tighter the
coupling between the primary and secondary wind-
ings of a high frequency translormer the better, and
it was to this coupling that I referred in my remarks,
not to the coupling between anode coil in a re-
actance-capacity coupled amplifier, and other parts
of the nimll::?f. }erw my rupl:mrk.u that one mﬂd
obtain better coupling on the shorter waves hy
using a basket coil, in preferonce to any system of
multi-layer winding, which latter gives a com-
ively small coupling surface except for wave:
hs of say 4,000 metrea upwards.

It is true that the basket coil, owing to its low
self-capac would give mather a peaked curve,
but as ,H.r ;:'.hlllipl suggeated the coil could be well
soaked in wax., Other methoda of reducing mich a
wave will suggest themselves, such as, for instance,
winding part of the transformer coil with resistance
wire, coupling the primary and secondary with a
small condenser, etc.

These methods were not, however, intended to
be used in the reactance capacity coupled amplifier,
where there is, of course, no neceasity to have a
large coil. The smaller the better in fact, o as to
be free from the ihility of interli & of
axternal fields which might create very undeairable
resulte.  The self capacity of this coil forming the
damping element, it seems that any multilayer
coil forms the ideal system of winding, and the
muach abused ** slab ' winding comes into ita own.
Mr.C.F. Ph.ll.‘llpn (reply to Mr. Dunham—coni-

municaied

I am aun]':} | mlauhdmﬂmd Mr. Dunham’s earlier

agree that the tighter the coupling

I'.-ﬂirﬂn primary and sscondary of commerciol

high foequency transformers the better. That

woens to prove my contention that they do wof

transform, as the tighter the coupling the higher

the capacity betwoen windings and the more nearly

do vou approach the system of reactanoe.capacity

coupling.

Mr, P. G. A, H, YVolgt (communicaled).

I disagree with Mr. Phillips in making the first grid
6 volts tive. If you change your voltage
from z.m i volta positive threa th.inﬂir:.:lﬂcmlr.

Firatly yvou change the point of the characteriatic
on which you work, but according to the com-
monly accepted theory, you might effect this
change equally well by an increase of about 30v.
of H.T.

Secondly, there ia & considerable grid ourrent,
which acts in every way as if the insulation of the
aerial was bad., A ing to Mr. Phillipa this loss
can be replaced by a little more reaction. If this
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is true, then why do we insulate our aerials very
carafully * It is well known that with bad insula-
tion, the results are bad, in apite of any amount of
resction.

Thirdly, you get stability. In order to get
atability im my own &8t [ nse capacity reaction
in & suitable way, and can stabilise the set at any
time without that loss of efficiency which is pro-
duced by a positive grid voltage.

Mr. Phillipa mentioned early in his lecturs that it
was desirable to use a tuning condenser of extremely
low self capacity in the ' mejector "' or tuned plate
circuit. Later said that the coila used in this
circnit should have a high seli capacity.

I feil to ses why you should go to great expense
getting special condensers with & low maximum
capacity when you afterwards sometimes dip your
roils in wax to that capacity up again.

I findl that with ordinary wavelengths if the
minimum capacity is small the coils become very
aperiodic when no condenser is nsed. For example,
one of my coila tunes from 2,000 metres up to 3,000
with a 042 rcondenser, but the minimum is
very badly defined, and even 0600 metres comes
through very well, indead. I, howeaver, tha laaat
additional {'npm:rit{ ia put in parallel, the 800 mstre
mgnals vaniah. With regandl to the condenser
in parallel with H'T. Once I connected up a new
set with a new H.T. and found by careful teat that
the adedition of a large condenser in parallel with the
H.T. did wnot make the least difference. Six
maonths later when the H.T. was el colder 1
repepted the experiment, and thia time it mode
an immenss difference to the high frequency side
of the =et, but no appreciable diference to the low
fregquency side.  This shows that the impedance
of the H.T. is negligible for L.F., aud a few hundred
ohms more or less will make little difference to the
low frequency side. For H.F., however, this is
not the case, and the condenser provides a low
impseclance path for the oscillations.

Lastly, one of the speakers asked " if connecting
the transformer stampiogs together in order to
earth them did not produre eddy ocurrents?™
The answer is no. The eddy currents cannot fow
unless the vireuit is complete, and this requires at
least two such connections,

Mr, C. F, Phillips (reply (o Mr.
etk feerded., )

1f Mr. ¥Yoigt will examine Figs. | and § he will
sge that the grid is about 4, not 8, volts poaitive.
As regards his three pointa :—

Voigt —com-

l.—1 want to chan the point on the
rharpeteristic from the bottom bend to some
way up, in order to prevent distortion; why

bother to increase H.T. voltage to do so ?

2 and 3.-—With a grid rurrent of 108 microamps.
the grid filament resistance of the valve is reduced
to 40 HHF ohims, not & very serious loss of insulation :
fhe results are rnod bad, and what is lost on insulation
is more than made up by perfect control over
regeneration, and thus maximum signal strength.
The proof is easy ; try both methods and judge for
yvourselvea.

Mr. Voigt assumes that external capacity in shunt
with an inductance has the same offect as distribuated
capacity. Thisisnot so, as high distributed capacity
Hattens out s resonance peak far inore than does the
same value of external shunt capacity. [ do not
understand Mr. Voigt's remarks about his eoils.
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Notes on the Design of Radio Frequency Intcrvalve
Amplifier Transformers using Iron Cores

By A. 8. BuatTErMaAN, B.5c., E.E.
(Continued from page 51.)

Coefficient of Coupling.

Let M

mutual inductance hetween primary ani secondary
seli inductance of primary '
self inductance of secondary

M
[ 1y Ly}
total flux linking both primary and secondary

coeflficient of conpling

leakage flux between primary and secondary
numser of LS on primary

number of turns on secondary

primary current

siondary current

The mutual induetance M s defined as

NN

o 1, x Wi Iy « 108

arl ther self-ipdoetanees Ly amd Ly as

H e

I Ny (P 4 &)
o I, x 18
" M i
h 4
3 L,L, D 4@
The leakage Alux ¢ is calenlated with the help of equation (11) and s found to e
& N0y A N
10 3 2k
long

Fig. 9.

anid for the iron

I-l'| r“‘l *'I} T é}

b 4 2R — \b* + IbR

The mutual flux @ may be considered as produced by the primary,

(12

i 1%

!.I:I.--:-"H_'

throueh the eentral core leg and returming |'|-|I.I'I|'L l‘l'lhhl.ll.:h the end core sectioaps
and in part also aeross the air path between the secondary and these end core

sections as ahown in Fig 10,

The reluctance of the composite magnetie path ouigide the coils from secton

AA to section BB s, tor the air part, approximately

| i ol
W, lo B P
deel b+ 2R—wb* + 4R pd

The ratio of these two 15 therefors

" M
o ad
M, Fi+ 1
bt s
L pd T 3 2R g S

I.l T
brd T8y 4 ok — bt bR

In many cases this ratio s very small and o such cases the fux @ may be taken as that following

'---'!'!'_Z|I!'I-.'1| Trom
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the iron cireuit alone, The caleulations are Iha}eh:.r simplified considerably. As an example mayv be
taken s transformer core used in & certain line of transformers bailt at these lahoratories in which

- -
A = 0-8BY 8q. rin
b .
T o= 0
B
B 100
048 i -- 2-5 om

This mives
L I:E'-Tr +- "'...'-l.“ o
®, = AV - 272

oD Fig. 10 shows values of thia ratio for
different values of 4 and it s there seen that
at least D0 per cent. of the Aux will follow
the iron for values of o up to nearly 1 em.
Therefore, in this case and particularly when
it 18 remembered that the fAux paths under
consideration form only & part of the entire

o-08 magnetic circuit, the error is not great if
the fAux @ 8 caleulated on the hasis of the
iron path alone with length I em and eross.
aection 4 ag. em. I desired, the air paths
may he  approsimately accounted  for  hy
mathematically incroasing the iron section A

s alightly (from about 3 to B per cent. ).
o8 0 %
d —= We have then for the mutual flux @
Fig. 1,
LAY 1 '
= e T T T T T T T S i B |
* o T H kel
jpd A
siving for the coefficient of roupling
LU 1 | =
= & ill‘
K= e ™1 4+6,® 1 +a "
wliere
' { al
A=l = jid + A
xR 2R
g
b + 2R — b — bR
or letting % =g
L ﬂ
ixl wd A
o Teh = ==y ——— U e 4 4w s 1IW)
Liye
2+a—-vaol' L in
Primary and Secondary Inductances.
The primmary  inductance s
1 Iy % 1oe
] ir:\',t f]_ g | g8 4=i
A A =+ 83— yg?! — Jg
N P =) b |
= S | Lodle oo i 2ok ok w w0 KFE)

e A 4 ?Jl Y
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The secondary inductance is similarly

_ 4N, lf—'—]{ | l
1= lp"_d+§}"{17uju‘_””'*m

It is to be noted that thess inductances both comprise a portion due to leakage flux ¢ and calculable
by the formula

AR ]

L = g T ¥ B vowt A wEa e e e (18)
A A
and a secomd portion due to the mutual flux @ esleulable simifarly by
4= NT 1
- Y B W L] L} * L] # - L, - L] & L] - m
Sl R (20)
pd A

The Circult Problem.

The circuit to be considered has already been shown in Fig. 3 except that in that fAgure the capacity
" ﬂl to be ignoved as baing negligibly small on account of the pancake winding construction used. The

ressgtance due to core loss in the transformer a8 well as the secondary resistance ry of the input circuit
of the tube will also be omitted from immediate consideration. The Feneral effect of thess resistances
is to slightly change the actual values of the coupled resonance frequencies, and to reduce the maximum
values of the humps in the resonance curves. They also cause the latter to flatten out considerably. Tt
seema guite unnecessary to attempt to take these resistances into acconnt in &n sccurate circuit solution
for the location of the range of wavelength operation of an amplifier, particularly in view of the fact that
they are both functions of frequency as are also €y, L, and L,. In addition all of the quantities ry, r
Ly, Ly and the coefficient of conpling depend to a certain extent upon the strength of the signal i.n\rul.;'ﬁr:
The principal effect is the dulling or Aattening out of the resonance curve and in this respect the core loss
playe an important rdle. In certain transformers that have been built by the author, this resistance
18 of the order of 1,000 ohma at 2060 0HM) r
eyeles under working conditions. AAAPPANAAN

The circuit then to be treated iz that
of li"ig. 1l. The matter to be investipated
15 the varistion of secondary voltage ", or
what is the same thing the secondary cur- ﬂ',@(‘a
rent iy, with frequency under the influence
of the constant vohltage ve, -~ v. Indieating
the currents conventionally as shown, we get
thelKirchoff equations (where p ~ jis)

i
|

. 1 ;
;.- J(r-j- ‘..)a:'-q..r e =4 5
1 ) P{"|
Oome — bopophg —PMiy v v e s W v e (28)
J‘fj
, 1y . ;
“ T =— ﬂa.“i. + (PL'* + ﬁT’:) -I:- 2 a ' a . n - - t:‘:;j
From these we get hy routine methods
¥

I’ L]

R L 1 e ot R (M

N eRVELEG T eCaKiL, | 101+ LU+ ert Ly Cr LGl b2

_ ¥ :
= E # B + & o= e . ' - PR P I . . R - v = = e . . s = . [Ed}

The desired conditions are those giving maximum values of this expreasion. Such conditions
obviously obtain when the denominator has minimum values and can be determined by equating

HZ)
= [
olew

» Such procedure gives

0 == 2t [L;‘L.’f'l‘f‘.'u—}f’}'r’] + wt [Iq’lu'ﬂ'.'llwﬂ‘}'—-"Llhﬂ':i'-r'tl*H‘Hfuﬂﬁl--fﬂ]‘i"

+ fuj [2{L|[I1 + L|f'r.:|r'_L|l] ‘_.'.-.-ri ™ # & i ™ s & & i im}
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. The solution of this equation for & and the selection of the proper roots is quite a formidable task
mechanically. It can be most simply accomplished by graphics, but is cumbersome ot best and since
the coefficients themselves are functions of m the tedium of the work is still further increased. The
aolution of the problem from (24) is in fact so complex and the accuracy of the results so doubtful on
sccount of the difficulty of accurately formulating the coefficients in terms of w, that to the practical
designer the procedure would be most uninviting. It seems very important to make simplifving
approximations.

Consideration of (24) shows & way out of the difficulty. It will first be observed that the denominator
of this expression comprises two terms. The second term involves r aa a factor and ite influence on the
value of I, therefore increases when r is large and becomes negligible when r is very small. In the latter

case the impedance & is given practically by the firat term of the denominator and is equal to zero, giving
maximum current and secondary voltage when .

LiLCy (1 —KY) o® — L, = O
or when

] .
= m " 8 " - 1 ® ¥ " " . - . - ] " 8 EETJ

that is at only one frequency. On the other hand, il r is 80 large that the first term can be ignored then
the impadance Z becomes zero when

w?

ar when

il i L,Cy + L0y * ~NLC, — LG + 4]_E -E'}{JJL;{-'t

21 — KNL,C,LyC,

which is the familiar expression giving the oscillation frequencies of a pair of inductively coupled eircuits,

Practically, neither one of thess two extreme conditions exista, but both terms of (24) are affective thus
giving two minima whose location just now is rather obacure.

Inapection, however, shows the following facta. The first term of the denominator varies with the
frequency somewhat according to the curve A, Fig. 12. The second term varies according to curve
B. If the first teym (curve A) were not effective the two I'mguuntiﬂu giving maximum smplification
would be determined by the usual coupled circuit equation (28) and would be located nt].l.::' and f,°
{Fig. 12) where the B curve touches [ axis. The presence of the firt term (eurve A) however makes the
resultant impedance curve (eurve A -+ curve B) take the form of curve . The fwo minima are brought
closer together. This an fur as the location of the minima are concerned the effect in the same as thongh

+ - (28

e i F

]
GE= Z, %W() Commiy 6flin Zo

S W

F r P
Fig. 12. Fig. 13a, ~ Fig. 13b.

the coefficient of roupling in the second term had been decreased. The suguestion i.uurmdilu.ml:r presents
itrelf lf:'l.'[ﬂmft.hﬂpil an approximation the actusl minima may be located Ly considering the second
term alone using its condition for minima (28) but modified by congidering the coeflicient of coupling
reduced so that K?* can be neglected in comparison with unity. The comditions for maximum ampli-
fication would then become more simply

1 1 ]I 1
ne, * neEV (ne — ne
- 2
There are several further features, however, which must be considered hefore the inn:l:_uf :EH}imlm
be accepted for practical calculations. In the first place €, is & most uncertain guantity and is one of the
factora which makes the rigorous sclution of (24) so -l:lil‘l‘!uult. Becondly, since K has been considered
as reduced below its actual value in the formulation of (29) the question arises as to what value should
he used for it in that equation.
Ax regards the stated variation of €', this may be readily understood from the following elementary
analves. The No. 1 or input tube is 8 in i‘ig. 13. The actual circuit iz shown at (a), and ita

=

1 )l -IH'_
L‘E‘i‘“? . o« o« (280

ml-

RIYIE T T § 1 winll
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analytical sgquivalent at (b).  Across the load Z, appears the altermating voltage refr = p)).  Ths
voltage ia nasociated with the current i, in the relation

= rewl,
The current 7, ® aleo identified with this voltage rey, but in addition there is the grid voltage ¢, acrting
secinlly additive to re, giving

b (i =+ 1) e,
The total rapacity current ia therafore

17‘,. N ey [f'l. 4 (1 + : :]{'w]

Tha effective capacity () s seen to he

"IL EIJI 'I (rm (] T -'I)

This value will, of course, be somewhat nilified hy the nature and magnitude of the impedanee supplying
e, and the exact phase of ¢, with respect to pe,.  The general nature of the effects determiming € 1=
wall indicated, however, n.rll[‘i explaing the statement just made regarding the varintion of thi= guantity,
It will be ohvious that an approximation to €, i8 highlv desirable if not, in fact, essential. The one which
we shall make is 'y — 7, 4 7,

Now, reforring to (28), it will be seen that using ¢, = €', L ', which is smaller than ite actual value,
operates on the separation of the two resonant frequencies in a contrary manner to reduction of K. What
i1 tlesirml, according to the indieations of Fig. 12, iz to somewhat raise the lower resonant (requency [
as determined from (28) and lower the higher resonant freguency f," (generally A somewhot meater
AImount .

It is noted that the guantity (1= K*) in the denominator inerenses for the hicher frequencies tending
townard unity as K falls ofl. It may also be noted that the two resonant frequencies [* and 7 will Le
expected somewhere in the neighbourhood of the natural frequencies of oseillation of the individoal
rircwjts.  This suggests the determination of these natural frequencies. Now, L and L, wre lorcer for
low frequencies than for high ones, so that if their inductance values as identified with the separate natural
vseillations of the two cirenits are used in (28) it will be evident that in the neighbourhood of the lower
coupled circuit frequency (), L, will be ronsiderably lower than its actual value, which would have ha:l
to bt used in the solution of the complete equation (24), and Ly, will likewise be somewhat lower than 1=
mrtual value, though the difference will not he o groat as with L,. since [ and f, will probably not be

widely different. Similarly, in the neighbourhood of the higher coupled cirenit frequency 1) £, wall
he nearly correct or a little high, and Ly will be considerably higher than its actual value.

Under these conditions and when using the minus sign for the radical it will be seen that the lower
frequency [ of {28), wherein actual values of all the guantities would be wsed, will move upward somew hat
by the use of (20} wherein

L, value of L, for indepeadent primary cirenit resonasnee,
L, = wvalue of Ly for independent secondary cirruit resonance.
K = wretual values of K.

4 (', + M (lower than actual valne).

Likewixe the higher freguency [ of {28) will be redduced by the ves of (2i)) with its approximations. The-e
conclusiona are, of course, quite general in nature. They indicate, however. that the approximations
stated are operative in the right direction and result in comparatively simple caleulations for the pract icsl
derignoer. 'I'qlmrmn (28) cannot be used per #e, and the r-nrnrﬁetr- expression (24) is prohibitively
cinmbersome even after Assoming some average vialue of ()

Arcording to the contemplated method we are to 1-niﬂt|ntp the location of the peaks of the
amplification characteristic from (28) which s now to e written thos

s \"J‘.’ Bt | e s "'Li"l_’.g‘. LN KR L

e -\J-fl*,*' ! A l.T.L_?_j?.L’?‘_ - AR an
&
i
41
e v Ly
."1 = :
Pan Lo
K o L3
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Determination of Free Frequencies [, and [, and proper Correlation of K.

The formule previously developed for the inductances and coefficient of coupling involve the
permeahility u of the iron core.  The permeability is not constant but variea with the frequency. For the
kind of iron used at these lahoratories {Alexanderson |°w carbon steel |} mils thick), it has bean found that
the relation botween permeability and frequency for small flux densities can be very rlosely expreased as
fullows -

e 3‘“3;..!'5 from 200,000 to 1,600,000 eyeles . . . . . . . . . . . (32)
,..—"'"“P_f*_l”“- from 200,000 to 75,000 cycles . . . . . . . . . . . (33)

ln cletermining the location of the peaks of the resonance curve of the transformer, that ig, the
irequencies [ and f* of (30) and (31) the natural frequencies f, and f, of the primary and secondary
vireiits must be known, At first sight these seem to be somewhat ambiguous becsuse the inductances
L, and I, are themselves functions of frequency depending upon the core permeability. The problem is
presented. therefore, of determining the natural frequency of oscillation of a circuit comprising an iron
core inductance. [t can be solved moat simply hy a graphical method as
Fistliovan =,

let L - @ f), as determined from the dimensions of the coil and vore, and permoability of the
lstter. Also lot L - ¥ ( f) be the functional relation hetween the frequency, the inductance of the coil
anel the capacity with which the latter is associated,  Obviously

L : ) 8.5

) (.h--:: x &
wlile L ol f) ix calrulated from the formule previously given as (17) and (18). 17 the two Tunctions
«i fiand @ f) are plotted on the same sheet they will he found to intersect as at I'. Fig. 14a, and the

ireyuency correaponding to this intersection point will be the fregquency at which the cirenit will stabilise
i feee o=cillation.  In any particular design the natural frequencies f, and f, are thous determined.

i
Fig. l4a. Fig. 14b.

A twrther ambiguity arises in the ealeulation of f and [~ owing to the varnation of K with frequency,
bt t s is also satisfectorily solved by a graphiral method.  Having determined f; and [, as just described,
[ and [ are plotted as functions of K according to (30) and (31). The functionnl relation between
K and frequency as determined from the geometry of the transformer, ete., by formulae (13), (32) and (33),
i= also plotted on the same sheet (see Fig. 14b).  The intersections of this rurve with the two curves of
J and [ as at P’ and P (Fig. 14b) determine the values of [ and [ at which the resonant humnps
MU,

In many cases it will be found that this second graphical step is not atricthy necessary, as a very fair
approximation may be had hy uwsing a value of K ﬂnrreﬂrmndmg to & frequency about midway bt ween
Ji and [, and ealeulating [ and f° directly from (30) and {31) using this average value,

The Tube Capacities.
The capacities ', and 'y of Fig. 3 are required in onder to prediet the operational characteristie,
Dreninting - -
', -- caparcity between grid and filament.
' = capacity betwoen grid and plate,
€', = capacity between plate and filament,
We have, according to the approximation previeously stated, €', = €, + €

An regarda € there are two cases which must be differentiated, first, when the tube on the seconilary
of the transformer is used as detector with by-passing radio frequency condenser across its output, s is
naual practice ; and, second, when the secondary tubse 13 another radio frequency amplifier with transformer
=similar to the one under consideration in its plate circuit.  In either case £ may he taken as

g = 0, =1 + ¢') 'y where ' i8 the voltage amplification fuetor.  In the ease of the detector with

UNIVERSITY OF CALIFORNIA
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radio frequency by.pess condenser in the plate circuit ¢’ is obviously zero because of the short-circuiting
effect of such by-pam condenser on the plate. Therefore, in this case )y = O + Cu

In the other case where the tube is & unit in another stage of amplification »' has a variable value
with fregquency depending upon the impedance of the transformer in ite plate circuit. As & maximum
value it will, of course, approach the amplification constant » of the tube, but will generally be somewhat
lesn than this because the im oo of ita plate transformer will not be infinite. Etpﬂhﬁmt has shown,
however, that excapt for very short wavelangths the affective resistance of the load (transformer) at its
tuning pointa ia of the .order of 100,000 ohma so that the arror in sssuming »* = v s not Q For
wavalengths of the order of 400 metres experiment aleo has indicated that the effective resistance falls to
about one-tenth the valwe just given for long waves (1,000 metres and over), and the value of »* is there-
fore more nearly equal to r/2%.  Buch spproximations as these are convenient and sufficiently accurate to
formulate the deaign.

I is important to note, acconding to the formule just given, that in & cascade multi-stage amplifier-
detector svstem using identical coupling transformers throughout, the wavelength range of the last stage
of amplification will be different from the stages preceding because the last stage worka into the detector
tube. This condition will, in general, tend to flatten out and broaden the tuning characteristica of the
syatem, making it more nearly uniform in ite response to different frequencies over a certain range. If
1 ia desired to avoid this eflect as for sharp tuning to a single frequency the last transformer in the series
should be arranged with a different secondary than those preceding according to the difference in the value

of €'y with which it operates,

For the American type VT-1 tube, which tube is most frequently used in Bignal Corpe receiving

cquipment, we have the average values

C, =156
Co = 13
C, =13
¥ G5

{To be concluded. )

Notes

Maritime Wireless News.
News circulated to ships at sea which has heen

Mr. A. E. Hay, of " Glendale,” Abernant,
Aberdare, 8. Wales, would be !hdluri'. hear from
anyone prepared to listen for te ony, tonic
train, and spark signals from his station. The

radiated by the Marconi Com for the last following stations are received well him :—
twenty yﬂ:ru from Poldhu wul'}:z;x May lst, be 21V, 2MM, 20M, 2KQ, 2DX, 2TV, 1 HM,
transferred to Clifden, thereby increasing the radius T 2 HW | to be a Bristol station), 2PL,
by 1,000 miles, making the distance over 2,500 miles, 2 1Q. Mr. Hay atates he ia heard ly up

The news will be transmitted on a wavelength to distances of 150 miles. His call is 2KG.
of 6,760 metres, spark.
The Postmaster-General on Telephony Broad-

casting.

In the House of Commons on April 3rd, the

Postmaster.General, in reply to s question put Correspondence

by Sir Douglas Newton, said that the whole question
of the broadcasting of wireless telephone measages
waa being referred to the Imperial Communications
Committes. The FPostmaster-General expressed
his saympathy with the idea.

The Genoa Conference.

It s understood that the wirelesa station at
Spezia (ICS) will be used for the transmission of
press news relative to the Uenoa Conference. The
Atation at ﬁEia consists of & Marconi 15 kW
vialve set, transmiasions will, it 18 understood,
I made on & wavelength of 3,400 motres VW, &t
1,600 G.M.T.

Marriage of Wireless Interest.

The marriage took place on Monday, the 13th
rarch, of Lieut. Dunecan Sinclair, of t e Depart -
ment of Civil Aviation, Air Ministry, to Doris
Elsie, only daughter of the late G. W. Brind, Eag.
Lt. Duncan S8inclair, it will he memembered, waa the
author of a paper entitled ** The Wiraless Stationa
of the British Commercial Airways,” read before
the Wirelesa Bociety of London.,

To the Editor Tex WmeLkss WorLo
AND 10 ReviEw.

Sir,—On opening the March issues of The Raodio
Rerview this morning and reading over my review
of Leggett's * Wireleaa Telegraphy,”' 1 see that
1 have done the author an injustice, due to
misunderstanding a sentence in the book. 1
refer to linea 10 to 14 in my review, where 1 ex-
pressed surprise at the author's suggestion that the
well.-known books by Fleming, Hawkhead, and
Ececles were not written by actual winh:cﬁw
but contained matter largely obtained -hand
from other books. On reading over the quotation
again, however, I see that it bears quite s different
conatruction to that which 1 placed upon it, and
that the author intended no sach ion, bat
rather referred to the three authoritiee named as
the sourcea from which other writers obtained their
sooond-hand matter. It is also obvious that, in
making the statement that, with very few exceptions
books dealing with wireless telegraphy are not

*For registance load R, and tube resistance R,, #" =

R

F+ '

I 1rrsrkii
1 .-..|_-:-.-._e:..
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written by actual wireless engineers, Mr. Laggett
regarded the three authors named as among the

exceplions.

Having criticised several features of the book,
I am the more anxious to correct at once what ia
obvipusly an injustice to the author.

G. W. 0. H.
April 5, 1922,

To the Editer of TEr WikELgsa WorLn
AND Rapio REVIEW.

Sm,—The following appeared on page 371 of
“Tit-Bits "' (issue dated February 25th) :—

Homse-PoweEr BY WIRRLESS.

. . . Bnid now a big wircleas power sloafion
is working in Germany. UGreat towers, more
than a hundred feet high, transmit current
acroas the River Elbe to distant factories.”™

b

[ should be very much obliged for any information

n:.ihhln regarding the system and wavelength
.

Thia is not idle curiosity—far from it—as I
listen in at night | scarcely dare vary my A.T.C.
for fear I should touch a harmonic of the wave-
length of this new station. To those building
ther own tuners | would point out the awful
consequences resulting from a miscalculation of
inductance or the presence of a rusty iron nail in
the eoil.

I eannot sleep at night for thinking of the
dungers that beset my brave colleagues—what if

8 &t gust of wind should for one brief second
defleet the beam on to n resonant aerial ?

At the game time the possibilities of this invention

are boundless.

We may expect to see things like this in pur
newspapers in the near future : —

Ortomar Buicine AT PEcKEAM !

* A verdict of * suicide during temporary insanity "
wis recorded at the inguest on the charred remains
of R. Adiobug.

“ It appears the lad, still in his teens, had just
had the misfortune to * burn out * one of his precious
wireless valves. This seems to have turned his
mind, for a witnesa of the tragedy statea that the
poor lad feverishly fitted up a crystal receiver,
placed the 'phonea on his head, and taking a dee
breath, unhesitatingly turmed the AT.IL. amh:[:
of his tuner on to the thirteenth and last stud.
The coroner expressed his deepest sympathy with
the parenta of the young lad, but pointed out the
dangers of his hobby."

- We may even expect to see something like this
in our frade papers :—

Ixorxious INVESTION.

“Mesars. A.B.C. have juat put on the market
their pew ° Radio Rat- © (Patent TOG841).
This should be a good selling line, abaolute and un-
I'liﬁng reliability combined with its extreme
smplicity. :

" The weight of the rat on & board automatically
closed the secondary cireunit of a radio receiver
tunad to the * National Wireless Power Station,’
st the same time making electrical contact with
the rat and assuring ite sudden, painless and
odourleas demise.”

THE WIRELESS WORLD AND RADIO REVIEW B3

The advertisernent pages of The Wireless World
mn‘;;:- filled with the announcements of enterprising
undertakers, setting forth the advantages of the

new system of radio cremation to careless
amateurs,
To those j a good serial there will

doubtleas be facilitisa for home cremation in the
shape of portable crematoriums.

It is even possible that the principal firms of
wireless apparatus makers will offer special free lifs
insurance policiee to those purchasing their
“ Harmonicless "' tuners.

I feal aure vou will agree with me that, after all,
there really is a future in wirelsss,

“ MLy AMPERE.™®

Books Received.

Tue STRviTURE OF THE Atosm. By Stephen
Miall. (London : Henn Brothers, Limited. Pp. 28,
84" = B}". Price 1/6 net.)

La TB.F. pes AuaTevRs. By Franck Duro-
quier. (Paris: Masson & Cie. Pp. 305. 313
tigs. 77« 41°. Price 10 ir.)

—— —

Calendar of Current Events

Tuesday, April 11th.
Tranamission of T at 7 o T.256 p.m.

on 700 metree followed by C.W. Calibration Bi

on 1,000 metrea, by IMT at Writtle, pear

Chelmaford.

Wednesday, April 1%th,
Hﬂlm* MmpLesex WmmeLEsa CLon.

8 p.m—At Bhaf Hall, Bowes
;ﬁlwtm{muniﬂ-ry," by

Park,
» K. Maxwell Bavage,

Cowgs AND Distrior Rapio SocrETY.

" Indepandent and Self Heterodyne Methods."

Friday, ril 2ist.
#Fm BoomTry oF HiGHGATE.

7 pm.—Lecture and demonstration by Lieut.

Walkar,
Braprorp WIRELESS SoCIETY.
7.45 p.m.—At 5, Randallwell Street, Bradfiord,

Wednesday, April 26th,
Rapio Boiestirie S8ociery, MANCHESTER.
Smoker and Exhibition.

WireLEss Bociery ofF LoxpoN.
6pm. (Tea 530 p.m.). At the Institution of
Elsctrical i . Yictoria Embankment, W.C. 2.
“ The Four Electrode Valve,” by Captain H. de A.
Donisthorpe.
Thursday, April 27th.
LiverrooL AMATEUE WIRELESS SOCIETY.

“ A Bystem of Recording and Demonstration,”
by Mr. L. Haggard.

Friday, April 28th.
LuEpa anp DisTricT AMATEUR WIRELESS S0CIETY.
Selectad. Mr. A. F. Carter, A.M.LE.E.

* Dur correspondent should not be taken too
seriously. — Ep.
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Wireless Club Repurts

NOTE. —Under this hevding the Editor will be pleased to give publication to reporis of the meetings of Wireless

Clubs and Societies,

Such reports should be submitted withow! covering letter in the ernct form in which they

ure to appear awd as concise as possible, the Editor reserving the right to edit and curtail the reports if necessury.

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

An

Asterlsk denotes affillation with the Wireless Society of London.

[ ]

Cambridge University Wireless Soclety.*

A meeting of the Society was held on Monday,
February 20th, when Mr. E. B. Moullin read a
paper entitled *° Measurement of Strength of
Signals.”" In this he described in detail experiments
he had carried out in messuring the strength of
Horsea preas signals. The method employed waa
to compare the signals received in the serial with
those produced in an eguivalent concentrated
eircuit loosely coupled to a triode oscillator. The
results obtained showed quite small variations
over a considerable period of time and pointed to
an accurscy of approximately 10 per cent. The
meeting concluded with an informal discussion.

On Monday, February 27th, Mr. P. R. Coumsey
read a paper before the Society entitled ' Some
Methods of Modulation in Wireless Telophony.™
He first dealt with the use of a saturated diode. or
triode, to replace the choke coil commonly used in
telephony circuits, and showed that the sistem
poseesses the advantage of giving the same degree
of modulation with sounds of any frequency. He
then explained the possibility of controlling the
input to the power value by means of applying
the speech voltagea direct to the grid of the saturated
vilve, and showed that, if this affect 8 carried to
the limit, it gives a nearly ' guiescent aerial ™
transmission, the saturated valve passing very little
current, and hence allowing only very weak oscil-
Iationa in the serial, until the speech voltages are
applied to the grid. He demonstrated by curves
taken from his experimental reaults, how important
it i to keep the filament temperature exactly
right, and slso that the wvariations of osecillatory
current with applied speech voltage obey approxi-
mately a linear law, and therefore make for dis-
tortionless modulation. The meeting closed with a
hearty wvote of thanks to Mr. Coursey, proposed
by Mr. E. V. Appleton.

On March lst thirty-six members of the Bociety
visited the Marconi Company's works at Chelms-
ford. An extremely interesting afternoon was
apent in inapecting the wvarious workshopa and
teating-rooms, Not the least interesting of the
apparatus seen was the high-speed set for working
with Paris, which was seen in operation.

On Monday, March Gth, Mr. E. H. Shaughnessy
gave & lecture to the Society on the * Id
Station of the Imperial Wireless Chain.” He briefly
explained the principle of the Poulsen are ayvatem,
and then ded to describe the various parts
of the station with the aid of lantern glides. In
conclusion, he showed a pumber of alides of various
high-power stations in England and abroad, and
gave figures obtained By the Post Office Exper-
mental Station to show that the power transmitted
on harmonics by Leafisld waa by no means exces-
sive, and he remarked that it was mainly doue to
the inefliciency of amateur receiving apparatus that

so much was heard of jamming on harmonics by
that station. In conclusion, a hearty vote of thanks
was accorded Mr. ﬂhnuginmay; also the SBecre
was asked to convey the thanks of the Society to
Captain P. P. Eckersley for his kindness in arranging
the wvisit to Chalmaford.

Hon. Secrotary, Mr. ). A. L. Wade, 16, Trum-
pington Street, Cambridge.

Burton-on-Trent Wireless Club.*

A meeting of the Burton.on-Trent Wireless Club
was held at the Burion Daily Mail office on March
10th, and there was a most encouraging attendance,
over which Mr. L. Bims presided.

A lecture on " The FElectricul Constitution of
Matter " waa given hy Mr. JJ. Shercliff, B.5¢c. The
lecturer dealt in a thorough and highly intereating
way with slectron energy, and gave a most enter-
taining and spactacular demonstration with Crookes”
tubes, Geizler tubea and the Tesla coil.

Mr. F. V. A. Smith presided at & meeting of
the Club held at the Burton Doily Mail office on
March 24th, when Mr. A. J. Belby gave a demon-
atration on the B.T.H. portable wireless set, and
also on one of hisa own manufacture. He explained
the advantages and disadvantages of various types
of high and low frequency transformers and their
use in recelving messages. Signals were received on
the B.T.H. set and the directional properties of the
frame asrial were pointed out by artual expariment.

The Chairman explained some wireloss trans-
formers of his own construction, which were very
simple and esasy of manipulation, and gave results
equal to some of the heat on the market.

A lengthy discussion followed. It was interesting
to know that on this type of transformer the
American amateurs sent out their measages and
were heard in this conntry.

The customary votes of thanks, including one to
Mr. A. J. Wright for the loan of hi= B.T.H. eet,
terminated & most enjoyable and instructive
gathering.

The West London Wireless and Experimentmal
Assoclation.¥

At the meeting held on March 23rd Morse practice
waa given by Mr. Winnett. The President (Mr.
George Oxford) was elscted an Honorary Member
of the Association for his early labours in connection
with the formatiom of the Association under ite
original title, ‘' Chiswick, Acton and Distriot
Wireless Association.” Mr. Oxford suitably replied.
I;T?d thanked all for the honour bestowed upon

im.

A r entitled " H.T. from House Lighting,™
uuhmrt-:gdm by Mr. A. E. C. Rovlance, nnlnghu[ Elﬂ‘
membera at present in Elgin, was read by the
Boe Mr. BHoviance, havi omitted his
giddress from  his letter, the mem take this
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opportunity of tendering to him their hearty
thanks through the medium of this

The Viee President (Mr. F. E. Eturlt:l ERvVe B

per entitled “ A Bhort Wave Tuner,” and exhi-

ited two which he had himself made, and, by
disgrams on the blackboard, described the method
of construction.

The Secretary wishes all intercated to make a
note of the following :—

Mr. Horace W. Cotton, Hon. Secretary. will be
pleased to reply to any applicants for particulars of
membership if they will communicate with him at
his address, 18, Bushey Road, Harlington,
Middlesex.

Woolwich Eldlrﬂl Society.*

The monthly ﬁna ing of the Society waa
held on Friday, h .'Hnt IHE'I st the Woolwich
Polytechnic, at_B p.m. A good audience gathered,
including severil lady visitors.

Our Assistant Secretary (Mr. A. G, Beeson) waa
the speaker, and he chose for his subject ** X.rays."
Mr. Beeson had brought with him & large amount of
apparatus, including m vacuum tubes and two
X-rayv tubes. He began briefly recounting the
early history of the investigation of electrical
discharges in rarefled gasea. ference was made
to the valuable work of Sir W. Crookes. A Crooke's
tube was shown to illustrate the phenomena of
fluorescence and & nitrogen tube to illustrate the
after-plow.

The experiments of Lennard were touched upon,
and lastly the X.raye themsalves. Using a large
X-ray tube and the 10-inch spark coil (kindly
loanead by the authoritiee of the Polytechnic), Mr.
Beeson showed some of the marvellous properties
of these rays, the ease with which they pass through
light metals, flesh and aluminium, and the opacity
of denser substances. Mention was made of the
Cooledge tube, with which so much valuable work
was done during the war.

Finally the lecturer gave a brief description of
radmam. with its wonderful seriee of rays, and
pointed out the similarity between the radium
emimmions and X-rays. The X.ray apparatus was
then =et going, and members of the audience spant
an interesting half-hour in exploring the mysteries
of these rays for themsalves,

In bringing the interesting evening to a close
Mr. McePherson, B.Be. {our Chairman), added a few
remarks about the Cooledge tube, and also pointed’
out the dangers of exposure to these
rays, instancing the cases of those great scientista
'lrl?no have given their lives in this cause. A hearty
vote of thanks by the Chairmbn, seconded by
Mr. W. T. James, brought the meeting to a close.

The Woolwich Radio Society holds weakly
meetings at the Y.M.C.A., Woolwich, every Wed-

‘nesday evening, except the last in the month, at
7.30 p.m. A station is installed and hony is
received strongly each week, besides plenty of

other signale. A buzzer class s held i‘:rum “1.30
to 8 p.m. for beginners.

Hon. Secretacy, Mr. H. J. South, 42, Greenvale
Road, Eltham, -SI.E-B. _

Wirelesa and Experimental Association.*

The Wireless and Experimental Association at
the Central Hall, Peckham, on W&dnaadu.i, March

29th, held & prize competition for the of
apparatus. Two prizes had been offered by the
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Chairman (Mr. A. W. Knight), but s0 keen was
the competition that thia was en to four.
The Secretary (Mr. George Sutton) carried off the
first prize, the second was tied between Major
Webb and Mr. W. G. Noakea, while our junior
member and e ic Boy Scout, Mr. E. W, Bmith,
sacured the third prize for a very ingenious piece of
apparatus. There were fourteen entries and the
four adjudicators chosen from the mechanicians,

electricians, operators and beginners' classes had no

easy task to judge fairly. A vote of thanks was

$nmd by Mn]ur Webb and seconded by Mr.
oigt.

Hon. y Mr. Geo. Button, A.M.I HE.
18, Halfnam 8.E.22. '
Hnunsluw lﬂd District Wireless Soclety.*

An was held on Thursday,
March ﬂllth nt tha iety's headquarters, about
fifty being present. By the courteay of the
Marconi Scientific Instrument Co., Mr. Oswald
Carpenter, Associate LR.E., attended to deliver &
lecture. He started by giving a short history of
the early struggles of Senatore Marconi from his
first discoveries up to almost the present day. He
showed lantern alides relative to Marconi wirelead
stations and apparatus, explaining everything as he
went along. He asked for guestions on wireloss,
and many were asked and answered. Afterwardas
he demonstrated a Marconi 5.-valve receiver with
loud speaker. Bignals of all descriptiona were
recaived and heard all round the room and explained
by Mr. Carpenter.

The Chairman propossd a wvote of thanks to
Mr. Carpenter and all members applauded heartily.
The meeting closed at 10.30 p.m., all members being
exceedingly pleased and satisfied.

Hon. Secretary, Mr. A. J. Rolfe, 20, Standard
Boad, Hounslow.

Sussex Wireless Research Soclety.*

Hon. 8ecretary, Mr. Edward Hu.glmu, B.Be.,
AM.ILE.E., The Technical College, Brighton.

At a meeting of the above Bociety, held on March
15th, various business matters were discussed at
Ian,gt.h after which the President (Captain H htun,
M.Inst.P.), gave a short lecturs on ** C.W,
mitter Circuits,” in the course of which he claannbad
some intereating and extremely i ious forms of
microphones. The action of the * ron " and
itsa application to transmitter circuita were also
discussad,

At a meeting held on March 22nd, Mr. J. W. Ray
gave & lecture on ** SBecondary Batteries.” Diflerent
types of batteriee were described, and sample
componenta of both the acid and the alkaline cells
were exhibited. Mr. Ray also dealt with the
application of storage batteries to telegraphy and
telophony circuita, and with the various precautions
that are taken to ensure a battery being maintained
in & healthy and reliable condition.

Bolton Wireless Soclety.*

Hon. ., Mr. H, Chadwick, 9, Raimond
Streat, Halliwell, Bolton.

The Society waa agein favoured, on March 17th,
with another wisit of Mr. J. MeKernan, of the
Manchester Wirelesa Society. The subject of his
lecture was " Selenium Cells : their Construction,
Care lmd ﬂppllmt'mn-" The construction of various
t.{pu wos oxplained, and the uliar
Nomens n.ttnrh&:i to thia little-known au nee,

COCIT e FIrarmiill
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Ita application to practical working was described
and followed by practical experiments, such as
lighting a lamp, ringing & bell and starting & motor
by means of a beam of light. A full description of
this lecturs was given in a recent report of the
Manchester Wireless Society.

At the conclusion of the ﬂactum several questions
ware asked and Mr. McKernan cleared up many
little points regarding the nature and application of
selenium, after which a further discussion on high-
frequency current took place, several members
having formulated & few ideas on H.F. work since
Mr. McKeman's previous lecture. A vote of thanks,

by Mr. Parkinson, waa heartily accorded
by the meeting.

A Special General Meeting was held on March
28th for the purpose of passing new rules, which
had been drawn up by the Committee. This
business over, the Hon. Treasarer (Mr. J. Waller)
presented the whist drive balance sheet, which
showed a profit of £5 4s. This account was approved
and a vote of thanks was by Mr. Raws.
thorne to all who had helped to make the whist
drive a success.

Mr. Parkinaon then gave a lecture on the " Manu-
facture of Wireless Telegraphic Apparatus,” many
useful hints being given on making inductances,
condensers and the use of solder. The meeting
closed with a vote of thanks to Mr. Parkinson, which
waa given with acclamation.

Southampton and District Wireless Society.

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

The fourth meeting of the Bouthampton and
District Wireleas SBociety was held at the Ein.g‘ahnd
Assembly Room on Wednesday last, March 28th ;
a good attendance was recorded. 1t is satislactory
to state that for the first month’as work of this
society fourteen new members have been enrolled,
the elub asrial erected, and rule cards, ete., issued.
The first four weeks have been devoted to experi-
mental work with various member’s seta, and good
results have been obtained. It is the intention of
the society to get first- class lecturers, and the month
of April has been given over for lecturing, with the
usual thirty minutes” buzzer practice. %amﬂmm-
tiong will shortly be given. and wvery interesting
evening= are anticipated. The society hold their
meetings every VWednesday at 7.30 pom., and
anyone mtereated will be cordially welcomed. The
annual fee for membership is 128,

St. Austell Wireless Club.

Hon. Secretary, Mr. H. Whetter, 20, Fore Street,
St Auatell.

The second Annual Meeting of the above Cluh
waos held i the Queon’s Head Hotel on Monday.
March 2inhi. The attendance was very good.
Mr. W. H. Graham, of Tywardreath (Cornwall’s
first amateur), took the chair, and proved himseli
a most capahle chairman, especially when it came
to giving =ome helpful advice on the management
of club affairs. He was unanimously elected
President for 1922,

It is hoped to have several field days during the
pummer mionthe,

Grimsby and District Radlo Soclety.

Hon. Secretary, Mr. J. H. Perkins, 35, Hare
Street. Grimahy., L)
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A meeting of the above i waa held in the
Club-room, Welldigate, on ay, March Z28th.
The Marconi Concert was received quite loud on
Mr. Wood'a (Vice-President ) 3-valve H.F. amplifier.

Meetings aré held sach Tueaday from 7 p.m. to
10,30 p.m.. and anyvone :intamwdywilt he cordially
waloomed.

Wolverhampton and District Wireless
Society.

A well-attended meeting of the above Society
was held on Wednesday, March 20th, at head-
quarters, 26, King Street, Wolverhampton.  Mr.
H. Taylor gave a very interesting discourse on
high-frequency amplifiers. With the aid of diagrams
drawn on a blackboard he was able to illustrate
his remarks, so that even the uninitiated could
ﬁrﬂﬂpt-l'mmbjatt. The discourse lasted over an
our and was much appreciated. _

Membership cards are now being issued ; all
local radicists should hsve one. Apply to the
Hon. Becretary, Mr. Geo. W. Jones, 8, Rosebery
Btreet, or 26, King Street, Wolverhampton.

Brighton Radlo Soclety.*

At the meeting of the above Society, held
at ita headquarters in Buckingham Road, on
March 23rd, 8 most interesting r was read by
Mr. James Cowie, A.M.LE.E., entitled ** Recent
Developments in Fxperimental Psychology." The
locturer outlined moat clearly how beneficial the
application of this fascinating subject would be to
the wirelesa expeérimenter in the pursuance of
entirely new ideas somewhat off the heaten track.
The large number of membars nt indicates the
keen interest which is being I‘.a.ﬂ:.uh}r Brightonians
in the development of wireless telegraphy, and there
iz no doubt that waluable assistance will be
rendered to the local experimenters who were
fortunate enough to hear the lecture.

The Society continues to awell ita membership
daily, and now that the Postmaster-General has
granted the necessary licanoe for the installation of
a transmitting set, & large number of intensely
intéresting experiments in wireless telephony, ste.,
will be carried out during the current year.

Any gentlemen intereated are invited to com-
municate with the Hon. Seeretary, Mr. D. F.
Underwood, 68, Southdown Avenue, Brighton,
who will he pleased to furnmh full detaila as o
membership. ete.

The Wallasey Wireless and Experimental

Soclety.

At the meating of tha Society held at 108, Albion
Street, New Brighton, on Thursday, March 16th,
Mr. W. F. Mills treated the members to a most
interesting disrourse on ** Wireless for Beginners."
Owing to the fact that the Society is a new one,
and at least half of ita membership are beginners,

the lecture rould not have been more valuable.

CORRECTION.

The stutions referred to in Mr. Yardley's lecture
before the leeds and District Wireless Bociety,
reported in the March 15th issue, ghould have been
2 and ZLB and not 2NA and 2NB, the
latter being the stations of Mr. .J. Bamaby, Sylvan
House, Broad Road, Manchester.

MIVERSITY UF CALIFORENIA
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Questions and Answers

NOTE.—This section of the magazine i placed al the disposal of all readers who wish lo receive adwvice and
information on matiers pertaining lo both the tschnical and non-technical sides of wireless work. Readers
should comply with the following rules.—(1) Each guastion should be numbered and wrillen on a ssparals
sheal on ome side of paper only. (2) Queriss should be clear and concise.  (3) Before sending
in thair ions readers are adeised lo search recend numbers lo see whether the same queries have nol been
dealt with before. {4}mwwmmmm3tnqumhrput. (6) AU queriea must
be mocompanied by the full nams and address of the sender, which sa for reference, nol for publicaiion. Queries
will be answered under the inihials and iown of the correspondend, or, of so desired, under a * nom de plume.”
(6) Readers deslrous of knowlng the conditons of service, etc., for wireless operators wi
save time by writing direct to the various firms employing operators. (7) Four questions is the
maximum which will be accepled al a hime.

“HJ."" (Harrow) 12 bhaving severe frouble (2) For eriticiemn of a circuil.,, (3) If a 1,|"ihr-nﬂ|l

with o motor on the premises, and asks for advice. resisiance is necessary, (4) Where to oblain o list
We are not quite clear from your letter whether of call lefters and whal stalion has the call letiers
the supply for the motor is alao used for the set. GG.

The ptoms point to a small armature fault (1) Plate should be considerably bigger in area
uuﬂl:r:utaur. ‘l];: most likaly cure we can suggeat  and buried deep enough to lay in}::llmp soil.

8 to put & large capacity batween esach brush of (2) The circuit is quite all nght as shown except
the motor and earth. We do not think a acreen  that it ia liable to give re-radistion as it has only
to the motor will be very useful, but you might one circuit with reaction.

try it if it can be easily done. 1f the same supply {3} A filament resistance is very desirable with
5 used for the receiver, put chokes in each lead all valves

near the receiver and also a large condenser acrosa (4) PCGG is a station at the Hague sending

the leads. : out telephony. A full list of call stations is given
“R.C." (Liverpool) asls questions abowl a jn '1155 \{'imlm Year-Book,” but mm}rg:mlls
R el . : will be found in a supplement published with the
our sample wire did not come to hand. January 7th issue.
_“J Wind Primary with No. 22, and secondary R (West Hartlepool) asks (1) If it
with No. 26. _ ; , is possible as an ex-service man lo gel asmstance in
(2) Two or three tappings will be sufficient. taking n course of wireleas. (2) What address
(3) About 2,54 metres. to apply for this help.

_ 14) Wavelength can be increased by adding coils 1) We do not know of anything being done
i both circuits. It is useless to add coils to one i“q{thiu way, but should advise S0t asply Lo ke
o - . Ministry of Pensiona,
ates o iacnnes dorsbibing 2 erustal oot waith the prive, " F:W.F.L.'* (Chichester) asks (1) If a stuge
h ; il . of H.F. will be better than a stage of L.F. for getting
(2) What is the meaning of C.W. (3) Nawes and l{CGG (2) IJ the funer described 439
prices of Teatbooks on praciical work. Grlobér 100k, il Be suitatle. for: SN roremeion Gf
Dt (3 The Blementary, rincvles of  coarin, (3) 1] o condenaer " " i i dgran.
receiving apparatus. There is no recent article ' "7y !“‘E a 1/1 ratio will be all right for
on the subject in The Wirelesse World, aa most “ #l“]:“ i:"';!'; ¢ wiilﬂr;:- distinctly the better
beginners prefer to atart right n.wp}r“]‘:ith a valve Fu:r A Sl ey IFiF |, January 'Tt.hFiuuu 2
e 1 i i i . a oL e, M I,
1!?15\’1?“::‘“ I'Lt:l:'::;im ﬂ-mﬂ th:“:'lnl.me- i {g} ‘hf. if prupnrtmnra u[dmrl are suitable. )
ed to systemns of wireless telegraphy transmission ahf:ru}t il I:’-ﬂf:;ermlllr} and capaecity should be
tn which the amplitude of the ether strains remains (4) "*T "™ may be of ratio between 1/1 and 1/3
constant. Continuwous wave stations usually employ o P .
valves, high frequency alternators, or arcs for the §.G.8." (Langley Mill) asls (1) If o erystal
production of the sustained oscillations. The #¢f sketched iy suitable for PCGG. (2] For size
uwse of this method, which is described more fully ?f i frame aerial for it. (3} If not swilable, for advice
in textbooks, possesses many advantages, but or tHiprovemnend. _ ; : :
necesgitates the use of special methods and apparatus (1) A mj.rﬂlltal et i guite useless for this station
for reception. at such a distance. ) ]
‘““BEGINNER °' (Halifax) aeks (1) If there (2) A frame nerial i3 guite wseless for use with
is any limit fo the number of valves permiited for u 8 crystal set. . -
receiming sef by the P.M.G. () If so, what the (3) To get this station you would require at
limiz a, least three valves with an outside aserial. For good
We do not think so unless stated on license, but results with a frame aerial on any stations not in
in practice it is seldom of much use to employ the immediate neighbourhood you would require
more than about six for ordinary reception with atill more valves,
telophone receivers. “RENRUT *' (Cambridge) asbs (1) For a
""8.0.8."" (Swansea) asks (1) If a plagte simple crystal circuit with valve magnification.
187 127 buried 2 ft. deep will do for an earth. (2} Whether Poldhu transmits on 2,800 metres O,
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fo use a valve and
F. Amplifier followad
For circult see diagram

s

{1} The most elligient way
eryvstal i with the valve as I-;
by the ervatal as Detector,

iFig. 1).

Fig. 1.

(2} We believe the bulk of Poldhu work is still
done on the apark set, bhut the station possesses n
C.W. transmitter which isn probably used at times
o this wavelsngth.

“GM." (Birmingham) asbs for informeation
for a simple aet, preferably crysiol. which ke can
wse weith o very small asreiol,

A frame will he useless to vou without several
valves, even a crystal will be very poor on so
smull an aerial as you suggest. One of the Lest
aeta vou could try would be * A School Heceiving
Het ' described in the issues of September 1 7th and
Octaber 2Hth last,

*“HIGH FREQUENCY "' (Blrmingham) sk
(1 .”' it would be Fq.u.nﬂ‘[r fo olel o atiripe: ::I-I H.F.
_ﬁ:r his d.r.fl"rh'n” rlﬂ'hﬂr .ﬂrmr’n’- I:ﬂ:l .”r Hid, fﬂi’ LR PELETT S
tianx, (3} If a0 Weaton reluy is anitable fur wireleas
revordiing, _

{1) and (2) Yes, this can be done.  See disgranm
(Fig. 2.)

(3) Yea, for fairly light duty at slow spoeds,

A
TO AL TIO0M O
[
i TH MY e O
. %‘V “““ ! E—
. O PRMERL
l | vorrer ’
PAMEL

Fig, 2,

“RULYY {Dulwlch) aewds o civewit for eritieism
anel askew (2) If o variehde condenser of (-0 fd.
wnnlel b sniteble for o af. (8) For dimensions of
Ferpel i el 1-‘: Heoer B i'n-p e .-I-T-.F. it nid
prnci el inng il
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{1)and {4) You will not be able to tap the A.T.L.
without unwinding 1t, but you might fit a slider
to it. This would improve the set by allowing
you to eonnect the glider to the asrial, putting the
condenser and also the flament and grid Across
the whole coil. This would greatly reduce the
re-radiation and give better tuning.

(2) Yes.

(4) & -« 5 of No. 28,

“"H.J. " (Tunstall) asks {1} How' to step a
Gi-ralve wet from oacillofing. (2) If he con receive
L8O metren on the wet.  (3) If not, why not,  (4)
If there ia unigpthing wrong with the lowd speaker
which only gives a feiw signals weally.

(1) Try weakening the reaction and all couplings
in the cirenit ; also keep the input and output
leads of the valves as far from sach other as possible.

(2} and (3) You should do so if the sizes of the
coila. about which vou say nothing, arc auitahle.

{4) Without more detailed  information  we
cannot pugpest the cause of the trouble.

v
=
e &1 LT

Fig. 3.

“¥V.D.B." (Reading) asks variows guestions
an the circuit on page 306, September 1Tth fsxue.

The beat wayv of coupling the receiving coils
i1 to line them up on one axis as ahown in vour
second sketeh @ the eclosed cireuit eoil being in the
middla, reartion at one and and A T.1. at the other.
If this is done, it is generally best for the AT.L
not to eomo rght over the closed circuit coil.
Alternatively, the A.T.l. may be taken further
away from the closed circuit eoil and coupling
between the two reircuita obtained by a amall
coupling coil connected in series with the A.T.L
and shding inside the elused cirenit coil.

“F.M." (Sydenham) bhaa a coil 47« 37
wound with No. |8, and asbs (1) If o can be wsed
ia o secoilury of o lvoxe coupler.  (2) For sauitnble
imenaions of o primary for wee weith o, (3) What
gunge wire for the primary. (4) Range of wave.
lengtha the lvase coupler would hoaee,

The eoil suggested would bhe quite guod for short
wavelengths, but would not give above about
T metres. A suitable primary to use with i
would be 5 - 47 wound with the same size wire,

b "' (Acton) hears Croyden lele phony bt
canmid hear loenl short wvive concerts,  He aslbs why.

UMIVERSITY OF CALIFORMNIA



AFrin 15, 1922

This is probably because your circuits were not
tunead to a short wavelength, without the
use of so little inductance that you obtained too
little coupling. Try & series condenser in the aerial
and a emaller closed cireuit condenser.

*“H.H.R."' (Bristol) asks for a circuii with
dimenmnons of party for best single valpe receiper,

See diagram (Fig. 3} for & very eircuit,
Dimensions can be :—AT.I., 8" % 6 of No. 21;
aerin]l coupling coil, 4= 3" of No. 24; closed
cireuit inductance, 7" = 5" of No. 26 ; reaction coil,
37 37 of No. 30; A.T.C., 0-002 mid.; elosed eircuit
capacity, 0-0005 mfd. ; blocking condenser, 0-0015
mifd.: grid condenser, 00005 mid.; leak, 3 megohms.

“TRIUMPH "' (Heckmondwike) sends dia-
gram of sed and asks (1) If the wiring can be im .

(2) If he showld get good telephony. (3) Where to
pui a vernier condenser. (4) Why he can only
et mignals on 5 owt of B slab coils in his el

Y
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(2) Almost immaterial. 1f voun use tranaformer
H.F. we should uwse transformer L.F., and similar
for resistance coupling.

{3) Presence of black colour does not necessarily
p-ove great hardness, but it is generally found
i hard valves.

{4) Depends very largely on the type of circuit

A current amphfication of five timea
very fair. :

“DORPITE " (Transvaal) refers to a con-
denser given on page 524, and asks (1) How the
eapacily iz colenlated. (2) For the enpaeity of
rnother condenser,

'y NKA

(1} The formula vused s € dwd > HOO000
where N equals number of spaces between foils,
in this case three, K is the specific inductive capacity
(mica= 6 approx.), 4 is the area of the overlap of the

&

] l
i

!

Fig. 4.

(1) Wiring is correct.

{2) Fair: but it would be better to have more
H.F. and lesa L.F.

{3) In parallel with A.T.C. You should also have
a condenser acroas primary of the fimt L.F, trans-
former.

{4) Coils are obviously defective, but we cannot
say exactly how without examination. They may
have a break in them, or more likely have a few
torns shorfed. The ce of shorted tumms
can be immediately Tetected if tuning s very
flat on buzzer or similar signals.

**R.J.S8." (Catford) aske (1) For a diagrom
af a 2-valve sel with o sunfch to cul owt the H.F.
amplifying valee. (2) If an L.F. wmoagnifier ra
added, should ¥ be tranaformer or remistance coupled,
{3) If valves Raving a black nppearance are hard
or soft. (4) Approximate amow of amplication
for one stage of H.F.

{1} The circuit of the diagram (Fig. 4) complies
with vour requirementa, but we do not particularly
recommend any switching method.

plates, i.e., 9 aq. centimetres, and d = the thickness
of the dielectric in crentimetres, which is 0-004 x
2-34, This gives

i b= 9 _ 0-0015
4 = 314 - 4 254 . D00 Approx.

(2) Using exactly the same formula the capacity
of this condenger 18 0-0037 mifd.

“E.P." (Sanderstead) refers to Fig. 2, page
684, of December 10th, and aska (1) If a single
slide tuner coudd be naed. (2} Which ts the reaction
rondenser. (3) If n sample of wire sent is suitable
for a lead-in. (4) If 2et 18 suitable for PCGG.

(1} A single slide coil may be used for the A.T.I.
if & reaction coil to slide inside the A T.1. is provided.

{2) Strictly spesking no condenser in this set
is & reaction condenser. Heaction is obtained by
the coil across Condenser 3, which is bettor omitted.
The eoil need not have a slider.

(3) Yea.

{4) Just possible with very careful handling.

“OM." (Worthing) has three valves, a single
Layer inductance, tiro condensers and H. R. telephones,
and wsls for advice how o use them,
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You have not enough apparatus for a 3-valve
wot, and you will find Telefunken valves, unles of the
evlindrical plate type, very poor. We should advise
vou to try A circuit similar to Fig 8, page 778,
March dth issue. We cannot give size of anode
ooil a8 you do not state dimensions of vour present
coil.  (-01 mid. condenser should be acros the
telephones and 0-00L5 mfd. condenser used for the
grid, A fivolt L.T. and a 30.volt H.T. battery
will he required. The ecircuit will only just give
PCGG.

{2} Either resistance or transformner  coupled
amplitiers may he used for telephony. but the
resistance tvpe are somewhat simpler to handle.

“*R.H."" (Lewisham) nsks (1) If the set given
o pege Vb, Moy 28th resne, 8 surlable for W,
apeark or telephony.  (2) What weights of wire uall
be required.  (3) Gouge and ewitability of sample
af wire,

(1) Yes.

{2) For A.T.1., 12 ozs. of No. 24, and for reaction
coll, 3 oes. of No. 28

(3) No 30 wire, which may he used for the
reaction coil if desired.
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If this is done, it will probably be hest tovrewind
the cnupling eoil with finer wire.

(2} Yeas,

(3) Methed = B " is correct.

“Q.T.C." (Dovercourt) asks (1) How long an
YR valve showld last.  (2) [f i is normal to receive
BGL on 1,000 metres. (3) Wavelengith range of
a ceriain aet of bagket coils. (4) Why signala are
only received on a single valve sel when if ia howling.

(1) Valve filaments more often break than wear
out. They are particularly liable to break if
roughly handled immediately after switching off.
With careful handling a valve should bum 10K
hours at least,

{2) This station can be received on a number
of wavelengths owing to harmonica which it emits.

{3) We have no information about these coils.
The makers shauld be able to give you the informa-
tion.

{4) We are unable to say, without detailed ex.
amination of the set. The result may be du=
to & too la reaction ooil ; to A faulty grid
condenser or to the absence of A conden<er across
the Inlpph:'meﬂ.. !

g ‘-F_._
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' J.D."" (London) wishes to add a wolr megnifier
to the valve and crysial set described in A prdl, 1920,
using common LT, ool H.T. balieries.
Ses diagram (Fig. 5). We regret we are unable to
ive yvou the exact differences between various of the
ark [Il and Mark IV amplifiers, but any of
themn should be suitable for use with this eet,

““H.H." (Morfa-Mevin) 1 adding a valive lo
i Marconi Type 10 receiver, and asks (1) If the
coupling cotl ia suficient inductance for o reaclion
eoid, (2) If crystal potentiometer i3 suilable as
grid potentiometer. (3) Which of two ways of
connecting the aerial ia the better.

{1} This winding will be ratisfactory, but owing
to the smallness of the P.M.O. weral it will be
tlesirable to add a loading coil to the AT.L 1o get
up to the maximum range of the closed circuit.

“E.R." (Wimbledon) aaks gquestions about
n erystal sel,

(1) The ervatal shown s wrongly conneoted.
It should be between the condenser, As Al present
connected, and the potentiometer slider.

{2) For the reception of C.W. on cryvstal sets,
pee gn articls in the January 2let jssue, bat none
of the methods of attacrking this problem are very
satisfactory.

(3) You will not get PCGG on this or any other
erystal sot.

“K.B.8." (Campbeltown) askr (1} For
wize of formers for 3000 metres. (2) I} the reaction
cutl should slide in and out of the A.T.I. (3) For
a_suitable filament baltery, other than accumulators;
(4} For criticiam of circuil,

UNIVERSITY OF CALIFORMNIA
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(1) With 0-0005 mfd. in with the A.T.1.,
this should be 5" x B"” of No. 24. The reaction

coil 4" x 4" of No. 32.
(2) Yem; or the reaction coil may be wound
on & ical former revolving inside the A.T.I.

[:j alternative to uu:-umulnturu in

» if used, should be of very large

iu, BRY t'ha Siemens' " M " size, which will give

snough current for one wvalve for short periods.
'I'haunn-!dqmlhwnuldhvwa fsi v,

(4) The circuit is sll right. Thare ia no simple
switch of the type you desire. Such switchea
are made, but are B; ve, It might be
possible to link wmvﬂt?nmhu t-ugutl’mms. but
we think it hardly worth while as it is quite simple
te interchange coils when required without any
swritchi
3 “p %!'H".' ' (Crofton Pﬂﬂ-‘—ﬂm mnn;_nhm;n

your set are incorrect. rrange a8 Fig
page 585, December 10th issue. Do not use iron
wire in the serial. Unless you increase the A.T1.
the maximum wi will ba about 1,50 matrea.
An indoor serial ia useless for a erysial set.

“"HOPEFUL " Iackheath) asks how @0
add a valre to o Mark II] tuner,

An article on the conversion of this tuner for
valve work waa published in the June 25th issus,
which can be obtained from the Publishers.

" JA" (Derby) refers b0 answer o C.C.W.
(Woolwich), Jnnm Tth, rerue amd asks (1)
Weight of wire for coils. (2) If A.T.I. has slider
or lappings. (3) hllo for secondary codl. (4)

v Fange.

{1) B oza. ufnﬁm 22 and 4 ozs. of No., 26.

(2) A slider would be best.

i3) Three tappings will bhe sufficient.

{4) Aenal circuit 2,500 metres, closed circuit
4, (M0 metrea.

“J.N."" (Barnet) naks for construction of
drtails of H.F. tranaformers.

Theee transformers are wound to st i.h-u WaYD-
length required. For information see issuea of
October 15th and 2Bth, and November 12th, 1920.
Adjustment of the windings to heat value ahnuld
e done n:]]:enmmuﬂf as it is difficult to pmdmr.

them ot

*M.E.T."" (l‘lﬂd{ni] —If No. 26 wire were
used an AT.IL. about B in diameter would be
required with a reaction coil of about half this size,
but we = ¥ advise the use of honeycomb
coila. The dead-end switch arrangement you
suggest while looking well on paper is quite useless
in practice owing to the great difficulty found
in making all segmenta make good contact at once.
It isa much better to use entirely different coils
for diferent parts of the range.

**C.H." (Sudbury Hill) asks for the relative
audndages of grid pauﬂnum:urr and grid leaks,
Pt These are not alternative piecea of apparatus
Theoretically, when a grid condenser is used a
grid potentiometer is ost usaless, but & leak
emmential. In tice & leak i not always found
to be essential owing to accidental leaks already
exating. If a grid condenser is not used a leak
in of no use, and then a potentiometer becomes
;ﬁrdﬁmble, especially in seta of few walves in

to adjust the valves to the beat working
points in their characteristica, We should adviee
you to consult & book on valve theory, such as
Bangay's.
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“ A.S.W." (Sparkhill) refers to Valve Panel,
Sepiember 17th igsue, and Panel Twuner, Seplember
3rd derue, and asks if they will go well together.

ig no object in mounting these two panels
wide by side in & box as one is simply an experimental
panel, while the other is & complete coupled tuner
with a valve detector. If desired an additional
valve may 'IH added to the pl.n-ul tuner to give high
or low f {r v{lﬁ tion.

D, "[ﬂ]- ﬁﬂirwﬂlwlﬁnnugfd
valve set in which signals periodically fare meay.

You do not give & diagram of your eircuit,
but it would appear that you have a broken grid
cireuit which causes the grid to become negatively
charged stopping sigrals until sufficient negative

tential is nhlnnﬂd for the grid to dischargn
itaelf, after which the procesa isn repeated. If you
are using & grid condenser the resistance of the
leak may be too high. For 3-valve diagram, see
Fig. 5, page 708, February 4th issus. For 2.valve
2.note magnifier, see May 28th and June 25th,
1920 irsuen.

———— (Harringay)} (1} Sends crysial sef for

eriliciom.  (2) Asks how o safeguard agoinst
lightning.
(1) B8et is wrongly connected. BSee Fig. 35,

642, January Tth issue, omitting the con-
denser C.1. Maximum wavelength, 1,500 metres,
You should get ships and 2 M'T telephony on 700
metres. Tinned iron sheetsa are very bad for
condenser vanea.

(2) Beat tection against lightning is obtained
by joining murth and aesral leads when the sef
is not in use, More detailed information is reguired
hefors we can reply to vour final guestion.

“ HONEYSLAB ' (Coventry) asks (1) Wind-
ings for 12 basket coils for 120 to 25,000 meires.
(2) Capacity of condenser. (3) If basket coils
wound in and ol of slots cul regularly in a piece
of cardboard are as good as coils wound on o apider
which can be removed when the coil is finished.

{1) Beyvond the scope of theae columns. The
smalleat coil might have about 30 turms with a
mean diameter of 2%, and the maximum, say.
1,000 turns on & number of eoils each of mean
diameter of 4. With & reasonably good con-
denser not more than six coils inmrm«iimr het wesn
thesa should be required.

(2) 0-0003 mids.

(3) This method ia satisfectory if the cardboard
is well impregnated with wax or shellac, but not
if it is allowed to get damp.

“DJG.L." (Southborough) refers fo Fig. 13,
page 874, January 21t iasee, and asks (1) If suitable
Jor  apark, C.W. and telephony. (2) Suitable
windings for 5,000 metres. (3) Capacity of A.T.C".
{4) Capacidy of 0-0005 and 0-0001 mfd. condensers.

(1) Yes.

(2) AT.L, 6= 14" wound with No. 24. He-
action coil, 5" < B of No. 30.

(3) 00003 to 0-0005 mids.

{4} For -3 mfds, four foils, two each side
with overlap 27« 17, if waxel paper is 000G
thick. For 0-001 mfds. four foils one side and threa
the other.

“ J.D.J."" (Erith) aske of his three valve s
will receive lele phony if i has a reacltion coil,

It will probably receive it without a reaction
eoil  but I}Bttnr still with one. We cannot give
best size as vou do not describe your windings., #

LUNIVERSITY OF CALIFORNIA
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“T. F."" (Hull) referring to page 533, Novem.
ber 26th, asks for information about the impedance
amplifier there deacribed. (2) Asks for windings
Jur A.T.1. and reaction coil suitable for 160 o 1,200
metres,  (3) Aaks for a design of an H.F. amplifyiog
panel to be added to a delecting panel, if possible
fo be wved with a simple throw.over swiich,

(1y We have no additional information sahioat
this set. but think it probable that it is similar
to & rosistance capacity amplifier with iron core
vhokes instead of the anode circuit resistances.

(2} AT.L 77 = 5 of No. 20, no condenser being
necessary.  Reaction coil 47 < 47 of No., 26,

i3) Without a diagram of your panel we cannot
be certain that this can be done. 1T it is possible,
the connections would be on the lines of the diagram

Arrit. 15, 1922

(1) Many different forms of this apparatus have
been tried, none of which are very satisfactory.
The Rahbek form will give good results with a
polished agate evlinder. This will he diffieult to
obtain and very expensive. On the whaole, the
oil dieleetrie form will probably suit vour poarpose
st

{2} For the Rahbek form the polarising E.MLF.
should be about 204 volts ; for the oil form it is
i MECEEsRry.

(3) This spring would only be useiul ior experi-
menting on a small scale, as considerable force 1=
required to drive these instruments.

PSS (Ramsgate) sends a fiea.valie eoreal
with a rvesistance coupling and asks (1) For the
ralne of the resiatances,  (2) Particulars for waking

{Fig. i) which will show you how yvour panel should — then,  (3) Whether the grid leal is necessary.
W
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be rearranged if necessarv. Switching in of the
additional stage would need o complicated and ex.
pensive switch liable to give trouble in various
wiays, and 18 not recommended.

HAUDION *° (Abercynon) asks (1) If a
circtdl  aketched s sobtisfoctory. (2} I 1200 ol
telephones would be satisfactory with w tele phone
fronaformer,  (3) What seake of valve we recommend.,

(1} Yes, except that a condenser is reguired
aeross the H.T. battery and telephones, (2}

() Any of the advertised makes are guite
satisfactory.  One of the type known as *° French ™
would be satisfactory.

“T.A.T." (East Acton) wishes to make an
electrostatic receiver on the lines of that described in
July and Avgust issues. He asbs (1) The best
mutberial to wse.  (2) Sudable polurizsing voltage,
{3) If o gramophaone motor would be suitable for the
drive,

(1) Anode resistance about 50,000 ohms, grd
leak about 1 megohm,

(2} Waxed cardboard 13 unsuitable for makimng
these resistances with; use ebonite or dry slate
and rub in the pencil lead antil the desired results
are obtained.

(3) The grid leak s very necessary unless the
grid condenser itself is very leaky.

SHARE MARKET REPORT

Prices as we go o press, ame :—

Marconi Ordinary RTINSt T

. I'referenee 2 0 0

Inter. Marine . | 1]

i Canadian 5 = 3

Radio Corporation of -'||,p|w-r11_.ﬁ, -

Crredinary e i Bl ol I4 «

I"reforetiee e s it e 13 w
Original from
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DUBILIER Condensers DUBILIER Universal
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perly. after Dubilier Con- series condensery, ete
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-—




THE WIRELESS WORLD AND RADIO REVIEW

Armmn 23,

SIX WONDERFUL WIRELESS IMPROVEMENTS

. "LOKAF" Winding

machine, the only ooe of
ite kind in the Whole
World, enabling the Ex-
perimenter to construct his
own lattice wound Coils.
The fGnished Coil is of &
lower pelf-capacity than any
other Lype.
Price £1 5 0

. "HY V0" High-Tension

Geperators 300 to 2000 volis,
gl or separstely excited
types. Normal speads 12560
to 1000 r.pm. HBall bear-
inge. As supplied to com-
mercial undertakings
Abroad, and many privais
Siations in this Country.

Price from £12

2. TRANSMITTING TRANS-

Fﬂﬂﬂﬂfﬁﬂ .::]t wonderful
rangs lor Lrposes.
Hingle or ::|1Iult||;:nl§I Bescomd -

&FY wm-li.rm. nui]:ut-u 10
watta to 10 EW. Air or
ail cooled.

Price from £3

. "ANTIFLUCT.” Smooth-

ing Deviee for H.T. Genera-
tors or other D.C. supply,
nsng no chokes or eon-
densers. Eliminates sny
AC. effect, offers Do re-
?imuu to D.C. SBuitable
Oor ARy purposs where pues
D.C. i’-lpraqnired, -muu'.-l:‘-| AS
for Wireless Telephony,
snd the bus bars of =
central Battery Telephone
Exzchangs.

Price £6 10 0

(Load up to 1 EW.)

8.

S DUG-AMPLION. " An
sttachment for & Low-Fre-
quency  Amplifier, giving
instant change %o simaul-
tansouns High and Low-
Frequency Amplification,
over & range of wavelengths
hitherto  unsscomplished
with s single valve coupling,

Price £1 §5 0

“"ETHERFOKE." Imprav-
ed Radio Transmitter em-
ploying only two wvalves,
giving & quiesceni aerial
&l ** mo speech © intervals.
The ideal instrument for
Duplex or Multiplex
working.

Price £18 0 0

MANY OTHER NEW LINES IN STOCE AND PROGRESS

/m “K”

"Phomes : New Croms 1540 and 1541

MITCHELL'S ELECTRICAL AND WIRELESS LIMITED
188, Rye Lane, Peckham, London, §.E.15

Factory : Camberwell, 5.E 'ﬂ

FOR RADIO PANELS

USE

Condensite Geleron

This material is waterproof, immune
to atmospheric and climatic cond:-
tions, will mot warp, has high
surface and volume restivity, high di-
electric strength, low specibcgravity.

Read this table of standard tests

WIRES and CABLE

WAVE | APPRDX. FHASE DI-ELECTRIC
LENGTHS |(FREQUENLY DIFFERENCE CONSTANT
Mrtres. ﬂw Degrees K
3873 | B04,000 2.0 47
1.205 |231,500 1.8 4.8
3,087 97.800 1.8 4.9

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

Any further information will be
seni Fou an engulring from ue.

THE DIAMOND FIBRE Co., Ltd.

High Road, South Tottemham, Loadom, N.15

:

D.C.C

EW. I..I.E: h. Ib.
& ek W wd wh D
] 1 9 110 a8 1 3 2 2
= B | £ 4 4 3 4 8 2 4
M 21 21 4 8 & B8 2 B
] 321 t 3] 5 3 g 3 £10
= 29 4 1 5 8 70 2 2
40 4 8 § 1 6 3 78 2 8
a2 & 8 8 3 T8 B 8 310
M [ B | 7 4 8 0 ] 4 2
M i1 i 8 @ 1n #a 4 8
s 1 8 1 3 11 0 1\ @ i 1
A 4 0 15 8 18 & 2= o0 a3
i 18 % 1% 4 = a4 = & 12 0
“ - -_— 3 0 ¥ 0 15 &
W -= - 58 0 El 0 18 8
i - T o o0 =28
FﬂI’Tlﬂt EXTRA
FLEXIBLE CABLE for INSTRU-
MENT CONNECTING. 23/36 swg.tinned
cop wires, imsulated with pure and vulcanized
rubber. 3 /@d. per 10 yard coil, mcluding postage.
Tarme— Subject to alierslion

Cash with Order. withoul potice.

AMATEUR WIRE SUPPLY CO.

Wire Manufacturers,
PUSTAL ADDREES

35 EASTCOMBE AVENUE, CHARLTON,S.E.
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Faults in Valve Circuits : Diagnosis and Cure
By G. P. Kenparr, B.So.

T is probable that the characteristic which most

clearly distinguishess the seasoned wireleas

man from the novice is the former's power of
quick location of the faults which occur from time
to hime on amsateur-made sets: it often ssems
quite miraculous to the beginner to sse how an
experienced friend will don the telephones, switch
on, say " something wrong,” and put his hand on
the trouble in a few seconds. This kind of thing,
of course, is not really done by means of second
sight, but by the use of two things, the first and most
important being a systematic method of testing
the ot circuit by ecircuit, and the second a wide
experience which enables one to recognise the
indicationa given in the telephones by partieular
tvpes of faults.

1 hope, in the lines which follow, to show how a
suitable series of tests may be worked out for any

smple type of set. [ say simple, because it is
usually the owner of "such a set who needs
amistance ; the man who runa a six-valve set has
lly become [mriianpuﬂ. at locating faulta.
i, it in true, another type who buys or makes,
mamy, a three.-valve H.F. amplifier, sticks it on to a
loose-coupled tuner, and expecta to get the Dutch
concert without previoualy finding out the subtla
differance betwoen inductance and capacity, and
whether the latter is best measured in litrea or pints.
This type of amateur, however, doea not command
my sympathy, and is really too difficult a person
to cater for within the limits of & W.W. article.

The following anmplﬂs show typical series of
tewta for locating faults in various common receiving
circuita, and [ think the reader will have little
difficulty in adapting them to his own particular
i,

Since the method of testing to be described is
based almost entirely upon indications in the
telephones, the first thing to do is obviously to
make certain that they are sound. (With a pair
of reliable inake, in daily use, it is fairly safe,
however, to assume that they are O.K., and procesd
with the next teat.) Place the tage across one
amall dry cell. A loud click should be heard on
making and breaking the circuit. No click in
siLher parpiece indicates a disconnection in either
windings or cords. Short circuit first one and

then the other iece and test again. If the
disconnection {hereinafter called a * dis.’’) is in
O isce it will be located by thia method, but
if the testa still give no result it means a fault in
either the cords or both telephones. Bettle the poi
hr rﬂp]n.m the cords with sound wires and teat
uﬁmk in one earpiece only when testing
a cell indicates a short-circuit in the other ;
or in the cords leading to it. Replace cords with
tem leads, as before.
Assuming that the telephones have been proved
to be in order, we will now procesd to cons der
the testing of the actual receiver cirouits.

[.—8mwoLe Varve AumonyNE CIRCUIT.

{1} Switch on L.T. If the valve does not light,
the fault is in the circuit shown with a full line in

Fig. 1. Examine wvalve filament. If apparently
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Fig. 1,

sound, pull the valve from its socket and open out
the split pins carefully with a knife, to ensure
their making contact in the socket. Replace valve
ond try again. I it still fails to light, replace it
with another. If there is again no result, examine
connections of L.T. cirouit, ﬂﬂpﬂcmlh" the aoldered
ones on the valve socket,

{2) Switch on H.T. (with L.T. off). A good loud
click should be heard in the telephones, as a result
of & charge passing into the by-pass condenser C.
Mo click indicates o diz, in the circuit shown with &
full line in Fig. 2. A likely apot i2 the hy-pass

LUMIVERSITY OF CALIFORK|A
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condenser itself. A very loud click followed by
rushing and rattling noises indicates a short circuit,
also very probably in the blocking condenser.

(3) With H.T. on switch L.T. on and off. A olick
at “on " and another louder one at ' off " should
be heard. No result means a dis. in the circuit
shown with a full line in Fig. 3. Examihe con-
nections of reaction coil and open plate pin of valve.
If this does not clear the fault change valve.

(4) Bwitch on L.T. and H.T. and tighten reaction
coupling until the set oscillates (or doean't, as the
case may be). If no oscillation results, reverse the
connections of the coil (unless you are certain
t are correct), and try again. No res
indicates a fault in the circuits shown with a full
line in Fl; 4,

{a) Variable condenser may be short circuiti
(not wvery likely with one in i oontin:
use). Take it out of sircuit and test by placing in
series with telephones and a cell. 'With the capacity
at minimum & faint click should be heard at make
and break. -

() A dis. between X and Y. This is best re-
cognised by noting what sort of sound is audible
in the telephonea. If any interference from power
or lighting mains is normally heard it will pmﬂhly
come in much louder when such a fault occurs,
(Try it and see, because this is & most useful in-
dication.) Check connections carefully, and il
necessary test tuning coils for continuity with cell
and telephones.

Fig. 3.

(e} Bhort cireuit from X to Y. Unlikely and
rather diffioult to locate, there being no simple and
universally applicable test.

{d) Dis. between X and grid of walve., This,
again, produses much inereased humming from

A
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A.C. mains, if any is usually heard. Liksly places
are pin of valve, :nldnmd connsction on the socket,
and grid condenser.

Finally, if the sot will receive spark signals but
refuses to oecillate, although none of the abewve.
mentioned faults appear to be it means
in all probability thei the Slsment asccumulator is
run down

“This completes the list of actual faulta (the com:-
moner ones, at least), but there remain t.l:u-uu-t.ruuhhu
which can hardly be classed as faults, since they do
untirﬂlir, but nevertheless are
uupnblﬂ-ufmlmtn%ngrmt sal of wear and tear of
the experimenter's temper. are
known as * Overlap,” ** Howling,"
Thunderstorma.”

This condition prevents novices from getting
satisfactory results, bmnmivy fail to recognise
that anything is amiss with their sete. A circuit
is eaid to be suffering from overlap when it is very
diffioult to ldjmift-:ld:hu pﬂJDWNﬂ for ﬂn*
proper reception phony, is, to a poin
just short of the beginning of self-oecillation. As
the reaction coupling is tightemed the set quite

sy
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click. Then, to stop it,
coupling much beig:d the point at which cecillati
began, so that w itﬂnﬂlymiﬁlﬂthfﬂ
from its most sensitive adjostment, and littls can
be heard. Even if, by patience one
sucosads in getting the right coupling
one's troublea are not over, for the set is then in »
very unstable condition, and strong signal or
atmospheric will start it off nu:;'i&mg The usual
causes are too much or too litthe plate voltage or
filament current, or too low resistance in the grid
leak.

Hﬂuﬁng;e

May be due to an unsuitable grid leak, too much
plate voltage, too much wire on the reaction coil,
ete. Results in shrieks and howls when the reaction
conpling is tightened nd & certain point. Not
a very serious trouble, being chiefly trying to the
nervea of the operator. Indeed, a certain tendency
to howl when the reaction is too strong is rather
desirable from ome point of view ; it would stop
many amatours from making & nuisance of them-
selves in their misguided efforts to receive telephony.

Artificial Thundersiorma.
The name indicates sufficiently
symptoma of this trouble are like.

what the
t @ often
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very puzzling to the novice, because the
AMOSSS A B0 DUmMerous. These are some b
likediest : —

{n]&dmm—dmndhmthaH bat
[f the battery is compossd of 4f volt mﬂll.n
through with a flash.lamp bulb and out n'u.t
cells which do not give a light. In the case
15 wolt unita try cutting nutmhunit-int.urn until
you find the one which is ing the noise. Tha
<ume tests will locate another poasible cause, namely,
4 bad connection in the battery.

(&) A looee contact almost anywhers,but generally
in the cirouit. Teat by striking the instrument
table. If this results in a particularly bheavy
peal, look for loose wires, tighten terminals, see that
mtchmmhmchlu,mdmm This test,
by the way, ia 1mhnmafu1um.lndmh& i
0 as to locate loose contacts in various parts of the
wat. It is so popular with some ex tera
that I am told that not merely do they wear their
tables into holes, but that this is the true source of
the smphatio style of some wireless lecturers !

(<) Dweiective grid leak. Cut it out and see if the
noise stops.

[d}[‘]‘urgudmminﬂmgmﬂmm This is
by no means so rare as was thought in crystal days.
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without the condenser C, whose noe ia
desirable for this reason and because it often
clarifies COns .} No click means
a dis. in tha part of Fig. 6 shown with a full line. ~

(3) With H.T. on, switch L.T. of the note
magnifier on and off. Clicks indicate that the
gnta eircuit is 0.K.

the completion of thess tests it is generally
safe to assume that thanutam;gmﬁnmwnrhng
patiefactorily, since faulta in the grid circunit are
m:-hltm],'ﬂﬂu]{ : iI]_'I'it.iu &ﬁtmﬁ
present, test for it by connecting a to &
intervalve transformer primary. Loud clicks should
be heard at make and break if the L.F. amplif
circuit is free from faulta, The rectifier ita
associated circuita can now be tested exactly as
hd.rﬂ'“iﬂ H.F, Ampi Recly,

—One H.F. Amplifler, r.

{1) Test rectifier t:if'eeru.itﬂ uﬁ;iwn previoualy.
(Nos. 1-3. Note also (4) d.)

(2) Test filament circuit of H.F. wvalve.

{3) With H.T. to both valves on and filament
of rectifier alight, awitch the H.F. valve filamant
on and off. icks indicate absence of faults in
H.F. amplifier plate circuit.

(4) Test the tuned circuits and grid cirouit of

r-..-.-.--...-..........-.._.r

I
!
%
'—l--- L A - —
i :

Fig. 5.

Disconnect the serial and note whether the noise
continnes. :
II.—MuLTi-VALvE CiRCUTTS,

It will be seen from the foregoing that it is a
fairly simple matter to work out a seriea of teeta
for mny single-valve circuit. When a sories in

pired for a receiver nmplujfmg more than cmu
':fn. Ilnﬂwr.lt-nnnl:ﬂ ite 80 ensy. The
principle in such & case d be to test eac \"Il-"i"ﬂ
and ite circuits separately, beginning with the valve
whose plate circuit contains the telephones and
finishing with the one which is connected to the
tuned circnita. Testing by this method is greatly
facilitated by the proviaion of | te H.T. and
L.T. mt-uhﬂ for each wvalve. The following
examples are intended more as illustrations of the
mathod than as an attempt to cover all the possible
m of simple circuit :—

A .—Rectifier ond one nofe magrifier.

{1) Test note magnifier filament circuit aa
before.

(2) Bwitch on H.T. Btrong click should be
heard in the telephones, as in the case of the
rectifier circuit. (Nofe.—This teat doee not work

the H.F. valve as in Test (4) of the single valve

RETies.

. —0One H.F. Awmplifier, Rectifier,

Amplifier,
(1) Test the circuits of the L.F. valve as in A.
(2) With H.T. and L.T. switched on to the
L.F. valve teat the rectifier circuita aa in B (1).
(3) With H.T. and L.T. switched on to both
note er and rectifier test the H.F. circuita

aa in B (3) and (4).

This empiﬂu the set of examples, since circuits
employing more than three valves can hardly
e {-.]nuad as simple, while the other possible sim
typea of one, two, or three valve circuits may
tested in a very similar way to those dealt with ;
I think the reader will have little difficulty in making
the necessary modifications, and once they are
:I_IT]:IB huf;nl'l m:&mm ﬁt?umfum-Mh

g0 far tow TEmMOVLIE
lessnvess which is apt to seize the novice as hnnﬁ
and looks at a set which appears to be 0.K., but
wﬂ]u:':h refuses to yield a sound in response to his
efforts.

one L.F.
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The Modern View of Electricity and the Three-
Electrode Valve

Ry G. 0, Braxe, AM.LEE, A.Inat.P.
{Concluded from page 73.)

E will m-:mwhnlpuﬂmﬂuumha
Wmﬂb of the information we have just
od, and at the same time try and

w“. u“m“:id m to t.hn alectrons in

Fig. 4.
Fig. 6 shows a valve coupled np to an aerial circuit.
For each spark at the distant tranamitting station

& train of waves reaches the receiving aerial, cau
a high-frequency alternating L“uﬂ'ﬂﬂl’- in the se
tuning inductance, so that if our pﬂtﬂntimat&r 18
set at zero, the grid of the valve uh.u:gu from
poaitive to negative, say some 9 or 10 times with
diminishing amplitude. If we have arranged for
the valve to function at the centre of the straight
portion of its curve, these fluctuations of grid volt
produce exactly similar fluctuations in the
plate current, having the same frequency but much
greater itude, and the valve will be functioning
as & high uancy amplifier. We shall, howevar,
hear nothing in the honea, as the ampliGed
currenis are at & frequency above audition (that is
at radio frequency).
* In order to hear the in a telephone, we
should have to pass them through either a crystal,
or other form of detector, working either at the
top or bottom end of its curve, in order to rectify
Of course, il instead of connecting our grid to a
omircuit alternating at radio frequency, we connect
it to a cirouit alternating at audible usnoy,
-ru lhnuld obtain ludlu requency amplification

:Eutﬂu t.mnll & mechanionl
illﬂuh'nﬂun which I have devi to show tha
action of i osgillations upon the grid and

plate current of & wvalve. These oscillationa are

ted by the movement of a cotton thread
lt.mn by & frame (see fig. 7) which can be
m.dntumﬂl,a.ta. The cotton rubs againgt a small
disc re ting the grid of valve, causing a spring,
which representa the plate current, to oscillate al-o.

If the disc is on zero line, it will oscillate equally
uhuwmdhﬂw:hmuh.mtmthmnlvﬂw
at top of alide. If we render the grid more negative
by a eamall weight, at every downward cecillation,
obviously our plate current spring cannot mowve
far ;' but at every upward or positive half cscillation
it in free to move,

Note the characteristic curve on the right of

. Ta
P'%m.r valve is now functioning at the lower end
ufll{tl Eh.mmth; wrv:i i o .

we imagine spring to represen
the filament, and ita ﬂmm. tha plate, and mowve-
menta above zero to ba negative, and balow pogitive,
the effecta will be reversed and the devioe sarves to
illustrate a valve functioning at ita upper bend,
mdndmmmgndputmnﬁwﬂlmﬂmndm
in the plate current, while an increass produces
0n[ly"awry alight incroase.

t ua once more consider the conditions in the
bulb of our valve. When we are working at the
lower end of ita charactaristic ourve, the filament
i# emitting more electrons than the positive potential
of the plate is able to neutralise, and a cloud of
electrons congregate round the filament, forming a
space charge, which for any particular filament
heat, and plate remains constant. The
plate continually draws off all the elecirons it
requires, which are being mnﬁnnﬂlitﬂplmiﬁnd
at the same rate from the filament. we impress
an alternating current on the grid, during the positive
half of each oscillation, the grid attracts, and s
_lhlah:n neutralise a i:':r';y h{mt?;mh"ﬂf electrons
in the space charge, B8O for moment & larger
quantity are able to leave the filement.

At the negative phase of ita alternation, the
negative repals the electrons on the
grid, and very little alternation in the plats current
DCOUrS.

If we arrange the valve to funotion at ita upper
bend, we have theso effecta & reversed.

'I1m charge is now almost removed by the

tive plate vol and if we make our mvare
mhwnﬂ:n{'}r 1':.3:' affect occurs, usrt;:duu i
practically no space charge to remove. If, however,
we make the tive, it oreates an artificial
space charge, and shuts off & large part of the plate
ourrant.

It ia obviously better to employ the lower end
of the curve for reception, so t sach oscillatian
givea an increase of plate current, than it is to use
the upper bend where a largse current 8 pasming
through the plate circuit and ones all
whils, except during the reception of
the latter cass, as the grid has to be positive,
wasteful grid current is likely to be flowing
has a damping effect on the oecillations.

When the valve is functioning at the lower
uhtsmmmhtrmuim;ﬂhhhmwﬂtwm

ht pulse of incraase in the te current, through
;ﬂgutphmmmd this rise and fall of curreat

E E.EE
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ocours onoe during each complete wave train, at an
audible frequency, which can be heard.

Om the left of Fig. § is & diagram of probably the
moat a:'mg;]u valve cirouit at presemt em-
pl Om the nght are the connections necessary
in order to add one stage of mh-maﬂiﬂutiun.
working from the same high tension, and low tension
batteries. We will at present confine our attention
to the mingle valve receiver. The wvarious parta of
the apparatus are so well known, that I need not
deascribe them.
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oacillation, until the wave train dies out, so thu:hn
stealy negative cha ually builds on the
grid, which, as llw“pﬁimd. r:gah the
alectrons emitted from the filamemt, and so reduces
the plate current. At the terminstion of each
group of incoming oscillations, the charge in the
grid leaks off through the grid leak, and the grid
and plate current retwn to their normal potentials.
Thia ively slow decreass and rise of ourrent
produces an audible note in the telephonea.

It should be noted that in addition to this com-

3PRING

PLATE

SPRING

Fig. 7.

We will first examine the function of the ﬂi
condensar, and whilst so doing let us imagine that
the reaction coil is removed so far from the serial
tuning inductance that it doee not react.
The action of the grid condenser is somewhat as
follows :—When the incoming cecillations tend to
the grid negatively, no current flows from
the t to the grid; but when the itive
half of each oscillation into the grid, some
af the electrons from the space cha into
that plats of the condenser mnnmtadrsruw: grid.
This happens during the positive halil of each

paratively slow building up of a uvegative grid
potential, the grid putm:iml also fuctuates at
radio-frequency, which rauses a radio-frequency
rise and fall of the plate current through the
hones ; this current =, however, inaudible.
Ela amplitude is increased if we place a condenser
aoroas the telephones and H.T. battary, to make a
path of low impedance.

Again, referring to the Fig. 8, let us imagine that

the reactance coil has been brought within
range of the serial tuning coil. It will now be
seenn that the recsived oscillationz cause  high

1 I IEEsmki
I Rl Y FLALIFLUHMIA
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irequency fluctuations of grid potential (while the
grid mrﬁm is building up its negative charge).
These are ted in the plate cireuit, and conse-
quently they pass through the reactance, which
by simple transformer action induces similar
H.F. currenta in the aerial tuping inductance,
which amplify the oscillations already induced
therain the ather waves. (It should here be

mentioned that it is absolutely easential to place
Q [
DHCQdd il DRCH L& TIDNS
o 2

EFFECT OF LOOSE COUPLWS

Y

THSET COUPLINE WITH BELF OSCLLATION

Fig. 9.
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the reactance the right way round, or it will
out the serial cirouit cecillations instead of
h:“ :l;:m -;:umllal < tﬂ:ym?mu d?:nh:llr persist
0 illationa t ill obvi i
longer in the receiving aserial; that is to say there
will bsa more oscillations per wave train. Fig. 9
may make this clear,

If tha coupling between the reastance and the
serial inductance is made very tight, the walve

CALIFORMIA
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Fig. 1la.

osacillations never die out, and the valve is in & state
of salf-ossillation.
If we listem in a telsphons while we vary the

Fig. 11b.

hummmmmdmmmtﬂmdhmmﬁng
oecillations. The harsh note ia by beat
effecis betwean the two meta of oscillations, those
rom the incoming waves, and thoss generated by
he valve. This effect ia known as heterodyning,
and is made use of in receiving C.W. signals.

Fig 11e.

Ajvalve is moat sensitive in the reception of

mﬁhﬂ: it is just on the point of generating

For the reception of C.W. signals heterodyning
affords the best method of reception. The waves

themsslves arrive at an insndible frequency, and

if we tune our receiving circuit so as to be just
tly out of tune with them, the beata produoed
by the two seta of oscillations will ocour at an andible
frequancy.
(A mechanical lantern slide was shown at the
i to illustrate the form of the wave
Enﬂnnl illustratad in Fig. 9.)
ig. 10 are a number of graphs showing :—
h"l'hc received oscillations.

LODBELY
WOUMD
CoL
A
WOODEN lrr*u;qrr.l
BLOCK — A [ —])

thii

I'l1lr

{2) Local oscillations set ‘:f by valve,
I_Bj Hl!h!rudjm& effect, how, where uthe
oome into amplitude
ia reached, &uﬂturﬂudurmnmt,nmlwhmnu:ni
phase, l-m:'lunti.-nn of amplitude occuars, dus to
interference. This graph ia not quite correct
as it does not show the change of phase which

0
-Lgmﬂﬂﬂﬂ*’?

Fig. 11e.

(4) Bhows the rectified unidirectional current.
(B6) The rise and fall in plate current, which
operates the telephones.

I will now give a brief description of the note-
magnifier ahown in the diagram, on the right-hand
mde of Fig. 8.

We must imagine the H.T. battery and telephones
shown by dotted lines removed to the plate sircuit
of the second wvalve, and the three terminals, 1, 2
and 3 conneoted together.
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" Every re¢iified pulse fiom valve No. | now alters

the potential of the grid of valve No. 1, which
feithfully reproduces every current change with
increased amplitude in the plate circuit of the second
valve. .

This really concludes mi-olmm' but I have
fitted up ome or two telephone curiosities, which
I have nda.ﬂul to wireleas uses, and which I thought
would probably be of interest.

Figs. lla to lle show several rather nowvel
methods of hearing wireless telephony and signals.

(1) If two persons hold a handle each, and are
connected in series with the secondary of the
output tranaformer of a 4-valve note-magnifier
and a small H.T. battary, and place a shest of

.
.
[

thin paper between their heads as shown, they
can of them quite easily hear signals or
speech. 1 have received music by thia method

at my station.

(2) If a p;uiun holds his hand ﬂn.huunu lid':
of a shest of paper placed inst the ear o
another, the h is hnlrhn; the listaner.
This effect is undoubtedly electrostatic.

(3) The paper can be dispensed with if the
hand wears a thin leather glove.

(4) The voltage used is sufficient to overcome
the resistance of a circuit consisting of several
persons holding hands in between the
two listeners and each of the handles, with very
little diminution of signal strength.

(8) Another variation is for, say, three people
to listen at once, connected up in cascade as
follows :—No. 1 holds one handle from the
noteé magnifier and places his free hand against
a -hmg[ paper over No. 2's ﬂ;; No. f ImmlnlB
one ageinst a paper over the sar of No. 3,
who iﬁmm the other handle from the note

er.

{ These experimenta were shown at the meeting.)
I have arranged another experiment based on

Ader's telephone. Below Hl:.t.up of t.hilrta'hlu- there
is a light ht, sus & thin soft iron rod.
A umlli]'il] m'l wound -'ith};llia wire to the same
resistance as the secondary of the transformer of
the note magnifier, fite loosely round this rod, and
is connected to the output transforiper from the
note-magnifier. The signals cause slight changes
in the Iunﬂl: zﬁ the iron, ?.uutu magnetisation, and
ANY N who place one ear agsinst
thful:-lu are “thT;,PL the signals. a'u:lur's tele-
phone, which led me to think of this experiment,
is shown on the diagram, also two other very crude
forms of telephone, which may be of interest,

(1) Very weak reproduction can be obtained with
a loosely wound bobbin, in which is placed an iron
core. (2) A straight h of soft iron wire,
fastened at one end in a k of wood. will just
allow sounds to be extremely weakly detected when
connected as shown.

In conclusion, 1 wish to thank Mr. Pickering, my
assistant, for the great help he has rendered me
in the proparation of this lacture, also Mr. Hope-
Jones, who very kandly prepared the two mechanical
slides in & great hurry at the last moment.
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DISCUSSION.
The President.
This very interesting lecture is now open for
discussion.
Mr. P. R. Coursey.

I am sure all present this evening must have
been very interestad to hear Mr. Blake's description
on the action of the valve. When we use valve
circuits every day we do so, perhape, without
thinking what in the valvﬂdihal.‘l'. It is
therefore very enbghtening to spend & moment
to reconsider where we are and to consider what
is happening inside the instruments we are using.

The mechanical analogy of the valve using a
frame and the threads and springs which he
described is extremely interesting, and I think
perhaps some day he ought to be persuaded to rig
up the apparstus in this Lecture Hall and give a
demonstration to the Bociety. I am sure we
should all be interested to see it, and feel that it
oould be used to show up many of the phenomena
which oceur in the valve, with very slight modifica-
tiona made in it. .

He referred in his lecture to the voltage amplifica-
tion factor of the valve. He asked me, before the
lecture, to give a deecription of a little instrument
which I harmndi up the other day for measuring
in a mimple way that voltage factor without any
complicated apparatus. If I may just describe
it on the blackboard it will per be clearer.
As Mr. Blake has told us this evening, the
voltage amplification factor of the walve is the
ratio of the change which must be made in the
high tension battery in order to keep the anode
ourrent constant to the corresponding change which
is made in the grid voltage. Hence, if we rig up
a potentiometer across some suitable source of
A.C. and arrange it so that we can supply by it
a small fraction of the total voltage on to the grid
cireuit of the wvalve, and the remainder of the
nphrl.iud A.C. to the plate circuit of the valve, it
will be found possible, by moving that slider along.
to discover s position on the potentiometer where
there will be no sounds in the hones in the
plate circuit, due to this source of audible frequency
A.C. This means that at any given instant we
are applying, say, a negative voltage to the gnd
and in opposite {JBII.!.E we are supplying a positive
voltage to the plate. When there is no sound in
the telephonea there must be no change in plate
ourrent, and therefore the ratio of the wvoltages
applied to the two circuits must be the voltage
amplification of the valve. The ratio of these two
vol is the ratio of the resistance r, in the plate
gircuit to the resistance r, in the grid. Hence,
rofy is the voltage amplification factor of the valve.
That is & very simple experiment to carry out
and it is one, morsover, that can be carmed out with
simple apparatus which doee not require the use of
an expensive moving coil galvanometer, but merely
a buzzer with trandformer for the A.C. sourcs,
a potentiometer and a pair of telsphones. When
using an ordinary potentiometer, the i are
a bit rough, but are probably good enough for
many practical purposes. 1 have had such an
instrument made up but it was not possible o
bring it here to-night, but perh On Aome ntllut
vccasion it may be possible to show it in sction.

LUMIVERSITY OF CALIFORK|A
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Simple measurements of that sort may be very useful
n enlightening us as to what js happening in our
valves when we use them under various conditions,
and they are such as can be recommended to every
experimenter as they require no complicated
apparatus. [ am sure all of us will wish to express
our greatest thanks to Mr. Blake for giving us such
an excellent lecture this evening and for showing
80 many interesting experiments.

Mr. Maurice Child.

I endorse Mr. Coursey’s remarks on the wvery
interesting exhibitions that we have had to-night,
and also the subject matter of the lecture. One
experiment which interests me very much is that
in which the lecturer showed :Ea alectroscope
and the lantern. It struck me as possible, in future,
to introduce this into ordinary wireless methods
and that possibly this scheme may be worked on
a larger scale over short distances for signalling
PaTPON..

I am afrnid | eannot add anything of interest
to what Mr. Coursey has said. We ought 1o be
very grateful, indeed, to Mr. Blake that at such
short notice he has given us such excellent demonstra-
tions and experiments,

THE WIRELESS WORLD AND

RADIOD REVIEW

The President.
Mr. Blake is ready to show the ultra-violet

experiment now, and I am sure he will reply later
to the remarks that have been made.

Mr. G. G. Blake.

I think, Mr. President, there is practically nothing
to reply to but with regard to this, with reference
to the ultra-violet rays, 1 shoild like to show it now.
This experiment is, perhaps, rather away from the
point of the lecture so it is just as well not to show
it until now.

(A demonstration showing some of the properties
of ultra-violet light was then given.)

The President.

Mr. Blake has covered a very large field this
evening in theory of atoms and structure of matter
im it4 relation to wireless telegraphy, and 1 think wa
ought to give him our thanks for filling up the
gap at such short notice. What he would have
done if he had had a month’s notice [ do not know.
I think it was an interesting and most instructive
evening, and any of those interested in valves and
their characteristics will appreciate the practical
way he has explained it. think 1 have nothing
I can add of interest, but I will ask you to give a
hearty vote of thanks for his very excellent and
interesting lsctune.
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Air Ministry Receiving Station

Photo.]

The above is a photograph of a recerrving station ar the Air Mivistry.
and from the data thus collected meteorological forecasts are prepared.

[ ress Exciuaaves.

Here wenther reports are received
Such weather Jorecasis are avoifable o

Sformers and olhers on this coundry who sabecribe fo the service,

UNIVERSITY OF CALIFORNIA
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Notes on the Design of Radio Fre;]uency Intervalve

A mplifier Transformers using Iron Cores
By A. 5. BratrErMan, B.S5c., EE.

(Concluded from p. 84.)

Example of Design and Experimental Checking of Theory.

As an example of application of the formul® that have been arrived at will now be given the
caleulations on a transformer constructed by the author. The theoretical results were checked
experimentally with good agreement as is shown below,

B0 The core plates of the transformer in question are

:mm 1} mils thick and have the other dimensions shown

T . 10 in Fig. 15. This particulsr transformer had no air
uap &l
- M - The primary and secondary coils were made up in
- i pancake units, 100 turns per unit, one unit for primary
and two for the secondary. The primary and secondary
180 SMEL TS are spaced § in. apart.
o -] HE s Tencx For the caloulation of leakage flux it will be assumed
R 2l that the central and side core legs are of equal size and
round instead of square. The radius R is taken at } in
. “‘:h The croass section of the iron A is 0-87 sg. em.  The mean
Fig. 13. length of magnetic circuit L is 11-42 em.  Therefore
b
g=— = 3
R
I = 11-42 em.
A = 0-87 sg. em,
3 = 0
{ = 1314
J o -
from (186) [ + al
a = ﬂﬂx pd A . ”+3*ﬁﬂﬂlt
3 2 | m i
log

240~ Y0 + 4o
This 18 a general expreasion for ** a ™ for all transformers using the core stamping shown in Fig. 15, both
with and without air gap and for different spacing ** ¢ ' between primary and secondary., The permeability
p depends upon frequency, as has already been pointed out. The last equation can therefore be more
conveniently put into the following form where (32) and (33) are used for u.

T = lﬁ;" J** 4+ 3-68 M] t for fabove 200,000 eyeles . . (34)

a = | ll':f fo4+ | 3-88 Il!'l for f below 200,000 cycles . . (35)
| !

—

ral T

In Fig., 18 are shown values of a
for different frequencies and different on
air gaps calculated from formule (34) 5 ;-'"'f
and (35) with ¢ equal to | em. For l
values other than 1 em the ordinates
of the corves of Fig. 16 are to be

o8
4 B Lo f
multiplied directly by f. o _J:/_'._/
oX I !
o
oA
o

fxwotoroes Fig. 18.

Original from
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Similarly in Fig. 17 are shown curves of the coefficient of coupling, K = 1/{1 4 a),. for different values
of a; and for further convenience in design the guantity

[ ol
P R |
found in the expreasions (17) and (18) for inductance is plotted in Fig. 1B for different frequencies and values

of air gap 8. With the help of these charts the inductance of 8 winding may be readily computed for any
set of conditions relative to air gap, turns, and frequency from the formula

_ 4Nt
Lom ST g et 0 s e e e e (38)
w herein
J =f- +%‘ reading from Fig, 18

U o= = K reading from Fig., 17

Ill
1 ~a
Bl

UNIVERSITY OF CALIFORMIA
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A (Fig. 20).
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In the present case, where 8! = 0 and ¢ = §'* = 0-853 cm, the calculation gives the results shown in
Figs. 19 and 20, L, depending upon the frequency according to curve A (Fig. 19) and L, secording to curve

>0
: \
eof
hY
P&

A Nl

o} .-\—;;";-E_._

o ) BT Bo00
fam® tvoues Fig. 19.

Proceeding now upon the supposition that the load on the transiormer is & detector tube of the_VT-1
type, we have for the secondary ﬂpl.til-];_.ﬂ'.. as previously stated,

The primary capacity C, is

natural oecillation frequencies f, and f, of the primary
of the primary

LuH

c;

Oy 4 Ca
= 16 + 13 = 28 unpF

- F- + Cu
= 13 4 13 = 268 uuF
Curves B in Figs. 19 and 20 show the inductances required for different frequencies with the above
capacities, and as is elsewhere explained the intersections of curves A and B in these figures determine the
and secondary circuits, Thus, the natural frequency
is seen to he f; = 000,000 and the secondary is fy = 380,000,

From Figs. 16 and 17 we get the variation of K with frequéncy set out in Table I. :—

IOI

o

: \l\ N
; N RS ST
Z R

Y

Ln

iar

o7

f\“

L4

ol

LUNIVERSITY OF

4= cvours
Fig. 21.
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These values are
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plotted in curve f of Fig. 21.

Formule (30) and (31) give the two curves of " and [ {Fig. 21) showing the interdependence of
coupling frequencies and K. The intersection of these curves with curve [ give the two resonant humps

Tasre .

I K
M, (WM -533
SO (R B 0-77
T (M M) =T

1, N, (W g
I, SO0, (MM R

TIOM

Fig. 22,

at which maximum amplification may be expected to occur as has been explained. These are seen to

be 200,000 cyeles and 925,000 cyeles corresponding to 1,500 metres and 325 metres respectively.

This

Transformer might be expected. therefore, to work satisfactorily into a tube detector of the VT-1 type
from perhaps 300 metres to 2,000 metres the amplification characteristic having peaks in the neighbour-
hood of 325m and 1,500m,. and a depression between these values somewhat according to the rough

curve of Fig. 22,

Experimental Checking.

The theoretical results arrived at were
checke 1, firstly, by measuring the inductance
of the primary of the transformer at different
wavelengths and comparing these measured
values with those calculated ; and, secondly,
by measuring the voltage amplification at
different wavelengths with a single stage of
amplification and the transformer working
mto & VT-1 detector tube by means of the
astandard cireunit used for such measurements at
thiese laborat ories,

Comparison of the inductance wvalues is
made 1 Table 11

TasrLe 1I.
Fregquency. f: mH L mH
ineasured. caleulated.
QIR 27 -0
150, (D 2.5 2.49
D), (0 .4 2.3
FOW, D 2:-15 104
SR, (WY 1% I 6%
SO, (MM} 1:535 T-45
T oK, MO - - 1-25
1, (MWD, (M) 112
2 (WM, (M - -37

This tahle shows that the caleulated values do not differ from those messured by more than 5 per cent,

-
/ i i -':""“-,
[ H T
i
- ;
k] L+ ad : .4 4 ] o]

VO L G T

Fig. 23.

In Fig. 23 15 shown the measured
voltage amplification at different wave-
lengthe, It i# seen that one of the
peaks comes at 1,500 metres, which
agrees exactly with the calculations.
With the apparatus used for making
this measurement self.oscillationa were
produced between 450 and 300 metres,
so that within this range it was not
possible to trace the curve. Points=
were obtained, however, as shown, at
M) metres and 2530 metres and the
indications are that the other peak of
the curve lies sufficiently near the
calculated value of 325 metres for this
latter figure to be accepted with con-
fidence as locating, at least very closely,
the position of the lower peak of the
CHFve.

In conclusion the writer desires to
mention that a very large number of
experimental transformers and  tests
were made by his associate, Mr, Max
C. Batsel, during the early part of the
Signal Corps development, and muech

of th= data thus obtained has proved invaluable in the practical construction of amplifiers,

Original from
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RECOMMENDATIONS OF THE COMMITTEE

of the
"WIRELESS SOCIETY OF LONDON

Regarding the Regulations Governing Amateur Transmission

Preamble,

At the third Annusl Conference of Affiliated
Wirelesa SBocietiga held on January 25th, 1922, a
resolution was passed, arising out of item § of
the Agenda, requesting the Wirelesa Society of
London to open negotiations with the Post
Office regarding the regulations now governing
amateur transmission licences and also in regard
to the subatitution of some medium wavelength
other than the t L0 metrea weve for

oeral amateur use—the object being to aveid
interference by amateurs with airceraft traffic
of which official complaint had been made.

Speaking on the resolution, Captain Loring, R.N.

(Radio t., G.P.0.), stated thst the Post

Office would be pre to receive recom-

mendations from the Wireleas S8ociety of London,

and to give them every consideration.

The conmidered opinion of the Committes of
the Wireless Bociety of London (hereafter re-
farred to aa ** the Committee ') is contained in
the following recommendationa :—

1. It is a condition of most amateur licences
that tranamisrion is permitted to & maximum of
five other stations only, The Post Office is willing
to make alterations from time to time in the par-
ticular five correspondents selected by any trans.
mitting station, but frequent alterations must of
necessity occasion considerable clerical work.

The regulation is irkeome in the extreme, s
amateurs are not always ahle to carry ount their
X peri tea with any of the five stations allotted
to them, whereas they hear other suitable stations
working, with whom they may not communicate,
although such stations may be ready and willing
to test with them.

The Committes ia of the opinion that the present
regulation serves no very useful purpose, and tends
to limit ressarch in the direction of obtaining
maximum transmission distances with the power
permitted—research ns regards the design of
transmitting and receiving apparatus.

The Committee therefore recommends:—

(@) That no restriction be im on amateur
tranemitting stations communicating with any
other amateur station—provided always that
no amatour transmitting ktation may, in any
circumstances, make a “CQ ", or any other
general call.

Should it be considered impracticable to act on

reconmendation (a), the following alternative
recommendation is put forward :—

() That amateur- transmitti stations be

permitted to communicate with any other

amateur station within a defined area or radius.
As to what the radius shonld be, the Committee,
after careful practical mw.mtlgatmn, s prap.u.ru:l
to state that amateurs good recaiving
apparatus have no difficulty in receiving trans-

.y

missions from carefully designed transmitting

stations using an input er of 10 watta at

distancea up to 60 or 70 milee in the case of

telephony, and 150 miles and more for C.W.

talegraphy. In the circumstances, it ia hoped

that, should a radius be imposed, it will not be
too circumseribed.

Finally, the Committes, in the interests of re-
pearch, desire muﬁm Fost Office to adopt
recommendation (a) should it be in any way posaible
to do so.

2. The present regulations as regards hours of
wnrl-u provide that no station may transmit for

two hours a day. Upon cbtaining a
[lurma the holder is tted to select his own
times, but once selected, he must adhere to tham
unless he gets them altered by the Fost Office.
In practice most amateurs have selected the same
two evening hours, which makes it difficult to make
proper m‘.;mnta] tranemissions without ex-
periencing  jam . From time to time most
amateurs make alterations in their apparatus,
mvuhmg adjustmenta and careful testing; in
such circumeatances it would be reasonable for t-hm
to seize an opportunity when others were not work-
ing and such a moment might well occur outaide
their allotted hours; it is not always practicable
to make spocial a tion to the Post OUffies for
an extension of hours on the occagion of sach in-
dividual test. In fact, were continual applications
of the sort to be made, considerable unnecessary
clerical work and uent would be
oocagioned to the Post Office. Conmidering the
matter in all ite aspects, the Committes is of the
opinion that no very useful object is served by
defining the exact hours between which stations are
permitted to and ventures to point out that,
according to the wording of many of the licances,
no contravention would take place were stations to
transmit for an unbroken of two hours at &
stretch |—a most undesirable state of affaira. The
Committes considers that a restriction should be
the maximum period of wun-
snferru tranamission.

The Committes therefors recommends :—

() That amateur stations be authorised to
transmit for an te maximum time of
two hours in each twenty-four, without mention
of any specially defined two hours.

(&) That no umnt-crrrupt-ud transmission shall
last more than, say, 10 minutes, followed by a
pnrmd of not less than three minutes listening -in

on the same wavelength as that vsed for trans-
misgion.

{e) That no transmission be commencesd with-
out previous listening in to mscertain whether
the tranamission is likely to interfere
with any other station {including amateur stationa)
which may be working.
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3. In principle, bearing in mind the complaints
made by the Air Ministry that aircraft o has
been pericualy interfered with by amateurs who
have been allotted the general wavelength of
L, metrea for transmission, the Committes is
of the opinion that it would be highly desirable [or
amateurs to be allotted some other medium wave
m lieu of 1,000 metree. From information received
it appears that aircraft land stations are obliged
to use high amplification and very non-selective
circuits in order thal calls may not be missed from
aircraft, all of which are not tuned sharply to 900
metres for transmission. In such circumstances,
which it is recognised are unavoidable, it is not

i that amateurs wusi 10 watts on 1,000
“anu'm“ﬂni'.‘;ltarfum u-r.'uuiun.uﬂ;?swith the reception
of signals from aircraft. If such interference exists
now, when most amateur work 18 dopoe in the
‘mmh . T}' e ﬂﬂ ha-ut::na pludininy
w t and evenin i mora
Ehm:ld it ba cnm»daru I::isﬂlﬂhlﬂ to mEan
amateur wave of the ocder of 1,000 metres, the
Committee suggest that an alteration to 1,023
or 1,050 metres might minimise any danger of
mmterference with aircraft.

However, it would be far preferable to give up

r, and to substitute

tha 1,000 metre wave al

some wave of the order of 300 or 400 metres, pre.
ferably the latter. The following advantages of
such & wavelength are cited, some of which are
advantages from the point of view of the authorities,
and nearly all from the point of view of the amateur.

{i) All danger of interference with aircraft
entirely coases, as also does the risk of interfering
with Admiralty reception on 1,005 metres.

(ii) Transmission of telephony on 400 metres,
using |0 watta, ia so sharp that it can aafely
be stated that it will be absolutely inaudible,
except on circuits tuned from 3% to 410 metres,
and that it will be exceedingly weak except on

¥ tuned receiving circuits.

{in) From reporta received from members of
the Committes deputed to listen in, it would
appear that no appreciable Government or com-
mercial work 8 dooe on 400, 325, 375 or 425
metres.

{iv) The 400 metre wave is much better suited
to the standard G.P.0. amateur serial than 1,004
metres ; such serials will be found to be much
better radiators on the shorter wave. This fact
has been conclusively proved by experiment, and
aa it will enable the amateur to cover reasonable
distances with the permitted 10 watts input, he
will not have the tempiation that is undoubtedly
present on the 1,000 metre wave, to nse excessive
power in order to radiate a reasonable amount of

so that he may be heard through the
volume of spark jamming present on 1,044 metres.

{¥) Tho design of transmitting apparatus is
quite aa mimple on #M as on 1,000 metres, and
thers should be little difficulty in alterin j existing
apparatus to the prnp-uaad new wavelength.

[vi) The 400 metre wave is as casy to work on
as M) or 700 metres, and, on account of the vast
amount of spark jamming on those wavelengths,
they would be most undesirable.

As regards the ahort wave of 180 metrea which
s genarally allotted to amateurs in addition to the
1,000 metre wave, it i8 not eonsidered desirable to
confine amateurs entirely to a short wave of that
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order, to the exelugion of an alternative longer wave.

hical considerations do not it all
amateura to erect an asrial of low inductance and
capacity such as is necessary to secure efficiency
of transmiasion and reception on wavea of the order
of 180 metres. Nevertheless, it is desirable that &
short wave of this order should be available to
amateurs in order to foster research and experiment
in a direction which i8 certain to prove useful,
bearing in mind that telsphony on such waves can
ba carried out by a large number of stations within
quite & narrow band of wavelengths without mutusl
interference. On account of this last cited fact,
the Committee considers that the pressnt 180 metre
wave might well be extended and converted into
permission to use the whole band of wavelengths
from, say, 180 to 200 or 220 metres.

The Committee have acoepted as a broad principle
that the bulk of amateur stations will be licensed
for two waves, one short and one medium. The
Committes assumes that, as herstofore, the Poat
Office will always comsider applications for other
apecial wavelengths in those cases where really good
and sufficient reasons can be shown.

The recommendations of the Committes, as
regarids wavelength, are therefore as follows : —

{a} That general use by amateurs of 1,000
metrea should cease, and that a wavelength of
400 metres for C.W. and Telephony should be
allorated in liew., Bhould 400 metres not be
practicable, that wavelengths of 375, 425 or 325
would, in the order named, be very nearly as
suitable, .

(6) That, in lien of the present 1B0 metra
wave allocated to amateurs, they be permitted
to use at will the band of wavelengths from |80
to 200 or 220 metres for C.W., Telephony or 8park.

Conclusion.

The Committee is of the opinion that, should
their recommendations be accepted, two great ends
will be attained. The firat 18 that the Services
will have no further occasion to complain of amateur
interference, and the second, that the amateur will
be satiafied with the pgwer permitted to him and
will not have the t temptation that now
presents itself to ignore sometimes the terms of his
licence a8 regards exceasive power, unauthorised
wavelengths, timea of working, and stations com-
municated with, :

The Committes would remind the ]‘nat ﬂﬂ’luﬂ
that they have been requeated to aassist in " main-
taining reasonable discipline.” They are prepared
to do a0 whole-heartedly, but they wnu]d point out
that their task will ba lightened considerably if
amateurs appreciate that the authoritiea desire to
impose only such restrictions ag8 may be really
neceasary, and show a willingness to withdraw
others that may perhaps seem merely irksome.

Finally, the Committee believe that, through their
Control Committee for the London area, and
through sixty odd affiliated societies in the
Provinces, they will really be ahle to assist the Post
Office in seeing that the terma of licences ara ob-
perved by their members, and in making thess
recommendations they undertake formally so to do.

{Signed) H. B. JAacESON,
Admiral of the Fleat,
Presidend.
(Signed) H. Lesnie MocMicHArRL,
Hon. Secretary.
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Russian Time Signals
TRANSMISSIONS FROM PETROGRAILL AND MOSCOW

by the stations of Petrograd and Moscow

have bean received from M. N. Dni vaky,
Chiefl of the Time Bervice of the Pulkovo Obser-
vatory. As this information may be of sarvice to
astronomers and others interested in Wirelesa
Time SBignals, the subatance of M. Dnieproveky’s
communication and a few observations taken at
Greenwich are embodied in this note.

In the first place it appears that Btandard Time
haa been adopted in Russia, the time being two
hours in advance of Gresnwich., The 1ime-deter-
mination ia made at Pulkovo Observetory, which
is connected by land-line with the wireless stations
of Petrograd and Moscow. The me of
signals sent out s aa follows, all times being
exprossed in Greenwich Mean Time (Civil), i.e.,
reckoning from midnight :—

DETH.ILE of the Wireless Time Signals sent

Time of Transmission

(C.M.T.)
Nnature of Signal. - 2
From From
Petrograc Moacow, -
Baries of Vs, , 1 i) o Hlﬂﬂ|ﬂlr':ﬁ to 2157
Reries of T'a . . 1902.20 to | 2157.20 to
1 002, 510 215750
Time Rignal, consisting 1903 | 2158
of thres dashes each
of one second dura- |
tion with one second i
space. T
Serien of M's. . 1903.20 to | 2158.20 to
1 003, 5D 2158.50
Seriea of Time Signal o 1004 2150
dashes, as ahove.
Seriea of O'a. . 1904.20 to | 2150.20 to
1904, 50 2169.50
Series of Time Signal 1805 2200

dashes, 8s above, ,
| |
The corrections to the Time Signals are given
at 1905 10 (Petrograd) and 2200.20 [ Moscow),

RHYTHMIC SIGNALS.

PETROGRAD.

10048 to 1013.40, Six-
tean seriea of 22 dots ;
two series every minute
from 0 1o 19 seconds
and A0 io 40 ssconds.

Moscow.

Hix series of 31 signals,
rommencing at 2202,30
esach wset being seps.
rated by the omission
of ¥ signala. This is

The spacing of the dots followed by & set of
is 64 in seconds of 121 mignala. This is
time, or 11 im 10 followed by mix series
seconds. . of 31 =i 8 gimilar to

the previous set. The
interval betwesn con-
tiguous signals is 48 to
48 of 1 second.

The time of the first thythmic signal is not com-
municated by wireleas. In order to use interpolated
instead of ext lated clock errors the times will
be publirhed at intervals.

o Moscow Time Bignale have been obearved on
a few occasions at Gresnwich, but it was not
understood when they were first taken that the
figure hed after the signals gave a correction
to the time signal. The correction is shown on

January Tth and Jan Bth :
Data, Approx. Error of Signal.
BoCa,
Decernber 16 0.02 fast.

.21 . 0.46 alow.

s 23 o 077 L.

- 24 s 041

(1] EH ﬂ.“ (1]

" 29 044

i 30 b .. 087 ,,

[E] 3! =& ] “'-"E' T

January 2 i .. 05

) 4 2 .. 028

., 5 .. .. D.42
" 7 ‘e e D.43-=0.10
A 0,80 —0.30

With reference to the correction given for the
Time Signal, the wording used in the descriptiomn
is to the effect that the whole ssconds and tenth
It-: wh::;ndthﬂThnluc: senda the tim; signal are

& : res figures are given. For
on January Tth these were ngl, which is as
meaning the signal was sent 0.1 sec. late and
correction appears to be given in that sense.

(Communicated Mr. W. Wit Burnham,
Member ILR.E., by kind permission of Sir Frank

Dyson, Astromomer Royal.)

—a

Some Notes on the Edison

Accumulator

HE principle of the Edison Accumulator is

very different from the usual lead.acid

type of battery, neither lead nor sulphurie
acid boing used in its composition. This type of
accumulator is therefore (ree from sulphation,
corroaion of terminals, buckling of plates, and
gimilar familiar troubles.

The positive plate consiats of &8 number of nickel-
plated spirally wound perforated steel strips,
forming tpbes mounted in a nickel-plated steel grid.
Esch tube contains over 300 alternate layers of
nickel hydroxide and very fine flake nickel, the
whole being highly compressed. The tubea are
bound with eight solid steel bands placed equi-
distantly, and in order to avoid t.ﬁq remotest
chanee of plate distortion, adjscent tubes are
wound oppositely, i.e., the right-hand wound tube
is placed next to the left-hand wound tube and
R0 OMn.

The negutive plates consist of nickel-plated steel

'F CALIFORMIA
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Fig, 1.

A standard crate of Edison cells ready for use,

gritls whirh support a numher of rectangular pockets
made  of  perforsted nickel steel nbbon,  The
pockets contain iron-oxide, and we may mention
twere that, practically speaking, the only chemical
rhange which oceurs with the Fdison Aceumulator
i+ that on charge the oxyvgen leaves the negative
element and joins with the positive element, while,
on subsequent discharge most of the oxyvgen
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Fig. 2.
Sectional view of an Edison cell.

returns to the negative material. This chemical
change is the nearest approach that has yet been
reached [(in accumulator construction) to being
completely reversible, In other words the active
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material in the Edison cell is practically ever-
lasting.

The negative plates are assembled in the manner
indicated in Fig. 3, and the plates are separated
from sach other and the steel container by a special
kind of hard rubber. As depicted in the illustration,
thie assembled elements of the Edison cell form a
very neat and moechanieally sound unit,

The rcontainer g constrocted of sheet steel
nickel plated. It is interesting to note that all
stee]l nsed in the manufacture of the Edison

Arcumulator is nickel plated in an  atmosphere
of hydrogen, which process prevents the metal
oxydising and therefore eliminates any possibility
of the nickel peeling off the finished product.

An dlkaline solution is used for the electrolyte,
namely potassium hydrate which contains a small
percentage of lithia,

Bome advantages which are claimed for the
Edizson Accumulators are—

(1) Long life. They are guaranteed to give their
full.-rated capacity at the end of six years
service., Their useful life i3 many times the
guaranteed period,

Fig. 3.

An Edison cell assembled bt removed from condainer.

ﬂ‘l]:Himplv in operation. Only the addition of
-|'|j:-|.tj|.||'|.i WaHter ﬂ‘qll't!'-r"ll to allow for EVEPOTE-
T

(3} The Edizon Aceumulator can remain idle
indefinitely in a charged or discharged con-
dition without ©he A“ﬂlltl‘ﬂt fear of detoriors -
tion. It can also be short-circuited * with
impunity, and even charging in the wrong
direction will do it no permanent harm.

(4) No acid fumes are given off by the Edison
i"ll:H-F'r:r. and 1t cAN Ihl‘-"ll"l'ﬂr‘& [§TE] !hlur'rr{ I
close  proximity to  delicate  instroments
withount fear of l[liiluly'ﬂlu 1 be 1m.
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A New Coil-Winding Machine
q. MOST useful appliance in the equipment

of the experimental etation is an inductance

winder capable of rapidly constructing
flat tuning coils having reasonably low eapacity
between their turns and lavers.

The machine shown has been designed for this
purpose. It is supplied with interchangeable
cams, making it suitable for winding coils of vanous
widths and compensating for the difference in
gpace taken by wires of different gauges and
coverings. Skilfully handled, these cama are
useful for spacing the turns when eoils of specially
low self-capacity are desined,

Although the manufacturer's instructions on
the operation of the machine are a good guide
and will lead one to the succesaful construction
of very beautiful coils, the user is reminded that
it is essential to keep & good pull on the wire while
winding and to keep the oscillating rod pressed
hard against the cam.

For uniformity, and in .order to facilitate the
collection of data, it 18 convenient to use only
one gauge of wire. No. 26 I.5.C. wire wound with
No. | cam will be found suitable for most purposes,
INouble gilk and double cotton coverings are re-
commended on account of their elasticity, giving
a little apringiness between the layers. Intervalve
oscillation transformers can be made by winding
two wires simultaneously, taking care to keep a

d tension and preventing the wines from crossing.
No. 28 D.8.C, irs beat for this purpose and if green
and white coverings are taken, the ends can be
masily identified. Using cam No. 1, 130 turns of
the handle produce a transformer suoitable for
wavelengths of G600 to 1,200 metres. A great
advantage is that a number of transformers of
identieal wvalue can be constructed for building
a multi-valve high frequency amplifier. The
outside ends are taken to the grnds and plates.

For strength the coils can be impregnated with
either wax or shellae, though if the latter is used
care must be taken to bake the coils in order to
dry out the interior. Of course, treatment of this
kind inereases the self-capacity.
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Experiments with ** Loose Contact
Telephone Receivers "’

By Mamrvs THOUVAIS.

ITH rd to Mr. Leslie Miller's paper,

which was recently read before The Wireless

Society of London and published in the
December 24th issue of The Wireleas World, 1 wish
to point out experiments that were conducted in
France before the war,

In 1914 a French amateur * had already dis-
covered a curions phenomenon very similar to the
oné described in the ]:H.EGI‘ referved to. The ﬂﬂﬂt:ln
apparatus with which experiments have
conducted differs very little from the one used by
Mr. Leslie Miller. It consists simply of the usual
telephone earpiece whose ets and wmd:.ngﬂ
have been withdrawn ; a small piece of galena 1s
firmly soldered to & back.adjusting screw in order
to be gently pressed against the usual metal
diaphragm u-j?'t.ha receiver. Of course, this adjusting
serew is insulated from the metal case by an ebonite
bush. A terminal is fixed to the metal ears and
another one connected to the adjusting screw, as
in Mr. Leslie Miller's receiver. Such an apparatus
was simply used as an ordinary galena detactor,
without auxiliary current, gave successful
results. In experiménts with a good amateur
aerial about four miles away from Eiffel Tower

rk &i g were reproduced loud enough to be
!Faauﬂ ¥ mrfn.“dalnavaml fﬂEt. away from the u-i

An article, entitled * Acoustical Reception on
Orystal Detector without Telephone Receiver ™
{ Réception accoustique sur détecteur d crisfaur sans
decwtenr Léléphonigque) was published by Mr. Perret-
Maisonneuve in the April 30th, 1914, issue of the
French ‘wirelesa review, " T.8.F. Revue mensuelle
de Radiotélégraphie.”

It may be quiteé interesting to point out that
galena has been wvery successfully used without
any auxiliary current.

Exhibition at Hove, Brighton

NDER the auspices of the Sussex Wireless
Ressarch and the Brighton Radio Societies
6 most successiul exhibition of wireless
apparatus lasting for three days—the first of its
kind in the district—was held recently at the Hove

Town Hali. Notable features of the proceedings
were the lectures delivered Capt. E. A.
Hoghton, F.P.5.L., Associate LR.E. (President

Bussex Wireless Research Society), and the prac-
tical demonstrations on various types of apparatus
by Capt. Hoghton, Messrs. E. Hughes, B.Se.,
W. E. Dingle (President Brighton 10 Society ),
A. Blackburn and other gentlemen.

About 25 complete sots, dating from 1905 down
to the latest types, were on view, together with loud
speakers, a variety of wirelsss accessories and com-
ponent parts, and an array of beautifully con-
structed bridges, galvanometers, milliampere-
meters, and other measuring instruments. The
amateur section included seta constructed by
Messrs. Magnus Volk, W. E. Dingle, C. L. Fry,
M. Foster and N. R. Phelp, the latter's pocket set
attracting considerable attention. A complete set

.

® Mr. Perret-Maomsonneuve.
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The Town Hall on

of their Unit SBystem, kindly loaned by the Marconi
Scientific Instrument Co., was much admired.
Exhibits, which embraced such interesting items as
a battleship coherer set, a 3.valve ship set, and
two & and one T.valve sets, would occupy far
too much space, and it must suffice to remark
that the apparatus as a whole was of a highly
educative character,

The proceedings included lectures by Capt.
Hoghton each evening,

the oceasion of the Exhibition.

The joint committee wish to place on record
their warm appreciation of the courtesy and assist-
ance rendersd by the Hove Town Hall authorities,
and to the Marconi Scientific Co. for apparatus
loaned ; to the Wireless Press, -Ltd. for a splendid
assortment of technical literature ; Mesars. Siemens
Bros. for high tension nd other battories ;
the Brighton Hu:nimt? Tedthnieal College, h‘lm
Isaarson and Brown . Bpiver and Co. ; andthe
Zenith Manufacturing Co. for the loan Muppmt.us.

Correspondence

To the Edior of THE WikELEss WoRLD AND
Rapio Review.

Sir.—1 will aj Frﬂfiuh.- very much any information
regarding a radiophone station in operation on
March 2%th at about (possibly before) 10015 p.m.
B.S.T.

During his conversation he called London,
mentioned the name of a leading electrical engineer-
ing firm, his distance from London and his wave.
length-— 360 metres.

The speech being very good, it may be of some
interest to the gentleman operating the transmitter
to learn that he was heard here.
Denmill Cottage, G. W,

Peterculter, Aberdesnshire.
March 20th, 1922,

. BExziE.

To the Edior of THE WIRELEss WoRLD AND
RBavio Review,

Sir,—Listening to the loud telephony trans-
mitted from Paris last Tuesday, Ir'mllt 4 p.m.
{single.valve), the speaker for a minute or more
played fairly slowly up through three octaves
of a piano, and then down agsin, putting in the
pemitones.

This afforded a very excellent means of adjusting
the receiver to a maximum clarity of tone and
londness, the well.-known stepa of tonea being
brought to purity. This especially applies to the
very high notes, say two to three octaves above

which in & concert transmission are more difficalt
to hear, or to hear with purity. .

The spesch which followed was received with
record audibility.

My object in writing 18 to bring this to your notice
and consideration as to whether an adoption of
this would assist amateurs in receiving other
telephony, the ** Hague,'" chiefly, which, though
clear, does often become a task of adjustment, ote.
83, Argvle Street, TroMmas FoORSTER,

Hull.
February 24th, 1022,
To the Editor of Tae WireLEss WorLD
A¥D Rapio REviEw,

Sir,—With reference to Mr. Burbury's letter
in the current issue, I think perhaps it would
not be out of place to give some particulars of
some low power experiments carried out by Mr,
Burbury and mysell. The arrangement was
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follows :—1 called him up on full power and warned
him of the reduction in powers and probable
slight change in wa ; the generator waa
then and the town lighting mains connected
E:ru the transm iﬁtﬂl‘—tlﬁﬂ vulh.gﬂlm WaS d]fawn' |
Bay to a heavy somewhere, to
220 volta. ommg over, Mr. Burbury reported
clear C.W,. and asked for s which waa given ;
changing over again Mr. Burbury repo
clear speech.
The metar mdinga aré of considerable intereat.

My transmitter is designed for a h.'l,gh voltage,
cunanqumtly 220 does not put much in as will be

E.T. volts, 220,

Plate current, 7 milliampares.

Power input = ]1-54 watts. ~

Aerial radiation, 01 amperes.

Diistance betwean 2 AW and 2 QK is just over
20 miles.

Mr. Burbury was using 2 H.F. and 2 L.F. valvea.

I waa rung up immediately afterwards by a
gentleman at Headingly, near Leeds (distarice
14 miles), who had received this quite well on
two valvea. )

Another reports from Keighly (10miles) “received
hers, three valves,” and finally one from Bramley
(8 milea) on three valves also.

All these gentlemen reported good clear speech.

I think thm hias "' cooked the American
to a frazzle.” Also I am convinced that I can halve
this input and get aa good results with some im-
provements 1 am incorporating in & new trana-
mitter.

Finally I might add that l h-i"-'ﬂ- tuned
transformer high-frequency ¢ fu.r ahaiit
14 months now, and I shall not chnns::ur anything
that is going at present As I consi that as an
amplifier for all and’in fact any wavelength it
ia without its equal,

1 J. BEVER.
85, Emm Lane,
Bradford. March 185th, 1522,
To the Edior of THE WirELES: WoORLD
anp Rapio Review,

Bm,—With reference to letter of 18th inst. 1
find I made & mistake about Mr. Burbury's receiver,
which was & three-valve, not five as stated. It
ahotild read as follows :—

“ Mr. Burbury was wing 1 H.F.,
1 LF" =

Further tests carried out vyesterday are as
follows :—

Input 230 volts 8§ milliamperes,

Wﬂlt.u = 1-38. i

Aerial radiation, 10 milliamperes.

1 was received quite well by Mr. Ward 2 IQ,
in Bheffeld, approximate distance 45 miles.

J. BEVEE,
20K.

l rectifier and

March 20¢h, 1922,

To the Editor of Tue WirerLess WorLn
AND Ranmo REview.
Bir,—Heferring to Mr. Miller's paper, reported
in your issue of Desember 24th, 1 noticed a similar
effect uced in Army telephones (Stevens or
D I11), 4.2, that it in usually possible to read buzzer
gignals from o distant station in one’s own micro-
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phone. Here the effect is unusually striking, because
of the step-down transiormer as which the induetion
coil acta, At the timo I asked Dr. Eccles, I think,
but time did not allow of investigating further.
I mentioned it, however, aa & curious effect in & book
written in 1917 (" Practical Elementary Electri-
vity." Harrison & Sons. Page 08).
R. Ravew-HagrT.
Divinional Telegraph Engineer,
B.A.P. Rly. Co.
Union Club, '
Necochea v [Per,
Mendoza.
Argentina Republie.

February 24eh, 1922,

Notes.

Cancellation of an Amateur Licence.

Tha Wirelesa SBociety of London notifies us that
at a Committes Meeting, held on the 16th of March,
the cancellation of Post Office licance of the Altrin-
cham Wireleas Society, held in the name of ite
seqretary, owing to contravention of its terms, was
considered. The Bociety was offered the alternative
of changing ita Secretary or of abandoning ita
affiliation with The Wirerlecss Society of London.
The Altrmcham Society have since chosen the
latter courss.

SGH and 8CO.

Can any readesr say who are the telephony
mtations H&VD. heard working in the
afterficon ?

Elffel Tower Telephony.

Mr. A. Woodhams, & new member of the Wireless
Bociety of London, whnwaaml"mmﬂrmmnd
with a letter of introduction from the Chairman,
recaived much ecou at the Eiffel Tower, and
was permitted to hail his brother and a party of
friends who were waiting expectantly at his fat
near Piceadilly. The reception of spesch, both
French and English, was exrcollent.

MNew Wireless Service.

In the Marconi Service opened on Wedneeday,
April 12th, between Baerne and {in Essax)
the wavelsngths used and other particulars of the
stations are aa follows :—- :

Berne, call-sign HBD, wavelength 3,400 metrea,

25 kW Marconi valve ast,

Northweald (near Omgar, Easex), call-smign GLA,
wavelength 3,800 metres, 15 kW Marconi
valve set.,

The Northweald station is one of o number of

stations which are being erected on the same site.

The P.M.G. and Broadcasting.

An ap haa recently been made to the Post-
miAstar- Eﬁhﬂll by the Central Landowners' Assosaia-
tion to consider the desirability of including
weathor forecasts in any I:lmndnmt-mg of informa-
tion by wireleas t.ullap]mnu which may e inteo-
duced. The broadeasting of such information,
which R, of course., condurted on an extensive
scale in the United States, must here be submitted
for approva! to the Imperial Communications
Committee, and the views of several Government
Departments have to be conmidered in order that
interferrnce with essential services may be avoided.
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Mesars. Burnham & Co., Deptiord, 5.E.8, ds.
aire to adviss our readers that, owing to the growth
of their business, their wireless de ment has
boen transferred to a company to ba known as
Burndept Limited. The new company will shortly
open & factory, equipped for the uetion of their
wirsless apparatus, at ' Aerial Works," Blackheath
Village, 5.E.3, three minutes from Blackheath
Station, B.E. & C.R. New showroomsa will alsn be
opmed very. shortly at 228, Bhaftesbury Avenue
iNew Oxford Btreet). All communications in the
meantime should be addrossed to Burndept Limited,
%. Paul's Wharf, Deptford. The London retail
depot will he at 19, Hand Court, until the new
pramses are ready.

BAB.

The station belonging to Mr. Léon Deloy, of
o3, Boulavard Mont- n, Nice, haa been heard
on several occasiona in this country. Mr. 5. Hanley,
of Kintbury, Berka, - having heard 8AB on
the evenings of the ?th and 6th April, on 2M
metres, on & single valve set. Mr. P. Smellie, of
Ed.m'hm'gh a four-valve H.F. tuned trans-

hun'l thia station on the evening
n!thuﬂth -n:h on about 1,000 metrea C.W.
The Wireleas Society of lmdun

The next meeting of the Bociety will ba held at
he Institution of Electrical Engineers, at 6 p.m.
on the 26th Apri!, when Captain H. de A. Donis-

will open a discussion on " Four-Electrode
Yalvea,™

Book Review.

Erxcraicar. Exciveermmae Testiva. By G. D.

Aspinall Parr. (London : Gﬁnpman & Hall.
Fourth Edition. Pp. 681 4 viii. Figs. 298.
¥ x 54". Price 16a. net.)

u-Thilil-nuwaditinnui'lwuﬂhuwn book by
former head of the slectrical soring
ment of Leeds Univarsity ; |th:ﬁn mﬂlﬂ

mdunnwmuﬂunnan{thupuhlluhuu
* Directly-Useful " Technical Beries, which is
intended to occupy a position midway between the
puraly theoretical and the ultra-practical books
which can be obtained on almost every subject.
The aim and scope of the book under review are
indicated by ita sub-title *' A practical work on
continuous and alternating ::umnta for second and
third year studenta and

this new edition l:-anum; much Dew

material which will tly increase ifs value as
a laboratory text. , wo cannot but feel that in
his attempt to bring the book * more thoroughly
up to date "' the author has not been altogether
successinl,

The illustrations given of oscillographs represent
\'rr l.ncmm types which have long been super-

; nt;:gm are devoted to instructions for

all-but-obsoleta Clerk cell, whersas

Bo !.H'.'Il ln.ut.'ﬂh:hnn.u are given for the “'-E-t.-un call

which has mpanudud it; not that we consider

either & very periment for a second or
third year :tudﬂnt of 5@&1&1 engineering.

In many cases instruments which are mainly
of historical intereat are described at length without
any hint to the student that they are now almost
U not entirely obsolete. The reference to a
parallel plate air condenser as an ‘' Air Leyden "
uw very archaic and unuosual,
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It seems & great pity that better use was not made
of the o unity afforded by the preparation of
this new edition of rewriting the obsolete sections
and bringing the book enti up to date. Boms
attempt has been made but in our opinion it has
M?ihm pnt-clur and half- h.urm:d é

g illustrations are very mixed, some very good
and some very bad. There is a good index and an
appendix containing a number of tablee of useful
data. . G. W. 0. H.

Calendar of Current Events
Saturday, April 22nd.
SuNpRRLAND WIRELES: AND SciENTIFIO
BoCIETY.
* Asrinl Design,” by Mr. A. F. Staflord.
Monday, April 24th.
WiarLeas Rocrery or Houwt axp Dwetmicr.
7.30 p.m.—At Signal Corpa Hudq;lﬂem, Park
Street, ** Winding Inductances by Machine," by
Major Holman.
Tuesday, April I5th.
WingrLess Sociery or LoNpox,
6 pom. (Tea, 530 p.m.).—At the Institution of
Electriral FEngineera, Victoria FEmbankment,
W.C.2, " Four Electrode Valvea," by Captain
H. de A. Donisthorpe.
Wednesday, April ?ath
RaAap1o BCIENTIFIC SOCIETY, MANCHERTER.
Smoker and Fxhibition.
TrawamrssioN oF TELEPFHONY at 7 o 7.26 p.m. on
700 metres, followed by C.W. Calibration Signals
con 1,00 metres, by ZMT [rom Writtle, near
Chelmsaford

Thursday, April 27th.
LavErrool AMATREUR WIRFLFSS SOCIETY.
¥ A S;.mm of Rannrding and Demonstration,” by

Fﬂdn]h hpﬁ Hﬂh
Lerp2 aND DisTrRICT AMATEUR YWIRET.ESH
SocreTy.
Selccted, —Mr. A. F. Carter, A M.LF.E.
Saturday, April 29th.
aToN WireLkss SBocieTy.
FPuhlirs Exhibition.
SunprrLaxn WirELEss anp SciesTiFic
SOOIETY.
At the Technical College,
Mr. T. Brown Thomson.
Wednesday, May 3rd.
Cowes AND INsTRICcT Rapio SocieTy.
“ The Application of Three Electrode Valves to
Transmitting.'
IvarrroTiow oF ELEOTRICAL EXGINEERS
{WirELESS SECTION),
6 p.m.—"" Prevention of Interference in Wireleas
Telegraphy " (Provisional ), hy Mr. €. 8, Franklin.
Thursday, May 4th.
WesT LovpoN WIRETESY AND EXPERIMENTAL
AssOCIaTION
“ Lantern Lecture and Demonstration,” by
Mr. Oswald Carpenter, Associate LR E.
Friday, May 5th.
WinELess Sociery oF HiGHOATE.
* Production of Low-Frequency Oscillations by
the Valve,” by Mr. L. Ginnstead.
lvsTiTuTioN oF Erecrarar Fxoiseens
[LoNpoN STUDENTS' SECTION).
7 p.m.—"" Electrically Oscillatory Discharyes,” by
Alre. B. P. Howerave-Olraham,

* Telephony,”" by
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Socielies. Such reporia should be submilled withowut covering leiter in the exact form in which they
are io ap pear and as concise as possible, the Editor reserving the right to edil and curtail the reports if necessary.

An

The

ditor will be pleased to consider for publication papers read before Socleties.

Asterlsk denotes affilladon with the Wireless Society of London.

Liverpool Wireless' Assoclation.*

A meeting waa held on Thursday, March 23rd,
at the Rowval Institution. After the reading of the
minutes and the transaction of formal busineas, the
members adjourned to the Liverpool Behool of
Wireless Telegraphy, Colguitt Streot, whers they
were received by the principal (Mr. Woodland).
The fine equipment of the school was much admired
by the visitors, and Mr. Woodland went to. con-
siderable trouble to explain fully the wvarious
instroments and apparatus. Mr. Clammey had
hronght down a short wave receiving set, and &
musical programme waa received from & local
transmitting station. Mr. Clemmey, who is well
known as an oxpert in telephony, was most kind
in giving full detailn as to the working of trana-

- mitting sata. At the conclusion of the procesdings
a hearty vote of thanks was given to Mr. Woodland
and Mr. Clenmey for the trouble they had taken
to render the evening so enjovahla and instructive.

The Hon. Secretary (Mr. Wilkie) is due to lecture
on Thursday, the 13th inst.. but as he is paying a
ahort visit to Weat Africa it will be necessary to
postpone the lecture until hin return, in A week or
two, 1t is rogrotted that, in view of the next meeting
being fixed for the day before Good Fridoay, it haa
proved impoasible to secure another lecturer.

North Middlesex Wireless Club.*

Hon. Becretary, Mr. E. M. SBavage, " Nithadals, "
Eversley Park Road, Winchmore Hill, N.21.

The eighty-eighth meeting of the Club was held
on ‘r't'ecl.nﬂacfa;-r. April 5th, and was well attended.
The chair was taken by Mr. 0. Evans, and after
the minutes had heen read ho eallad on Mr. D. J,
Stone to give hia paper on ** Electric Clocks.™

Mr. Stone (by kind permiseion of the Synchro-
nome Co.) had brought to the hall & master rlock
made by that frm and two wall dials, also the
movement and handa of & large turret clock.
These he had affixed in prominent positions, and
they ticked off the hall-munutes during the evening
in the manner which is well known to most wireless
workers, In addition, there were & number of
diagrams, drawn to a large scale, which enabled
the audience to follow the lecture with oase,

The lecturer started by giving a brief history of
electric clock-making, saying that the idea of
driving clocks by electricity existed very early in
the days of electricity, but owing to practical
difficulties it was found impossible to e these
early types keep good time and at the same time
be economical in current consumption. Mr. Stone
described the diferent tvpes of electric clocks, and
pointed out the advantages and disadvantages of
each. He then dealt in detail with the * S8ynchro-
nome "' avetem, which, he told his audience, waa in
bis opinion and in that of many others, the beat
svetem so far invented. He ex Flnintd the movement
by means of various parts which were on the table,

and laid particular etrees on the extremely low
carrent consumption, which amounted to only
34 ampere hours per annum. Another special
feature of this type is the very short duiation of
contact, and, further, the impulss given to the
pendulum is independent of the state of the battery.
Mr. Btone explained the ingenious method used
when correcting theso clocks by wireless. Some
of the members present gave their experience of
these clocks, snd of other makes, and Mr. Btone
answered many quoationa.

The meocting closed with a vote of thanks to the
lscturer for the trouble he had taken and the
pleasure he had given.

Wireless and Experimental Assoclation.*

A meeting was held on April th and was devoted
to a discussion on the construction of high-tension
condensers. The use of washed glass negatives
and tinfoil was suggested, but it was pointed out
that by this method condensers would be of
inconveniently large dimensions.

Hon. Secre , Mr. Geo. Sutton, AM.LE.E.,
18, Meliord R . 3. E.22,
The West London Wireless and Experimental
Assoclation.*

Meoting held March 30th.—Listening-in on
Association's apparatus gave exceptional strong
mignals, and all were able to hear the resulta by
aid of the loud speaker. Informal discussion then
followed, and many interesting points were raised,
amongst which was data for frame aerials, the short
wave tuner, the copstruction of condensers, ete,
The Vice-President (Mr. F. E. Studt) in moat
instancea replying to the satisfaction of the querista,
The club’s library is now posseesed of ** The Year-
Book of Wireless Telegraphy and Telephony for
1922, a0 members will have up-to-date informa-
tion ting all the new large-power and amateur
tranemitting stations.

The Committes ho to ATTAENZS A& SLINIar
half-day field day, incloding a visit to some not
far-distant station.

Members are requested to make a special note
of the demonstration by the Marcom: Scientific
Instrument Co., to be held on May 4th next. Also
it is hoped that Messrs. H. D. Butler & Co. will
demonstrate before the Association the following
weak.

The Becretary (Mr. Horace Cotton), 19, Bushey
Road, Harlington, Middlesex) will be pleased to
hear from any tleman who desires particulars
of gqualifications for membership.

Plymouth Wireless and Sclentific Soclety.*
Wednesday, April 5th, was an open night so far
na lectures were conocarmmed. The meeting began
with half-an-hour's buzzer practice. The i
of the evening waa ' Complaints and Buggestiona.™
members being invited to make any complaints or

COCIT 1 I IEEsmki
i Rl Y FLALIFLUHMIA
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gnevances and also to put forward suggestions for
the improvement of the SBociety. The Committes
were fully prepared to hear a long list of grievances
againat the management of the Society's affairs, and
wore gratified as well aa surprised w none warn
forthcoming. Among the complaints of a general
nature was the ever-recurring one of the imposaibi-
lity of obtaining a transmitting licence in thia
neighbourhood, Btowed away as we are in a corner
of the old country, with no amateur transmitting
station within sixty or eighty miles, we have very
Little chance of arp-anmemtmg in short wave
reception. As far as telephony is concerned also wa
are in an unfavourable position for ex
The amateur concerts are inaudible here, t.hu
Chelmsford weekly concert ia an impossibility, due
to interference from shipa; the Dutch Concert s
also too distant for us, shielded as we are by the
heights of Dartmoor, so that before the com-
mencement of the Paria telephony we wers in &
bad position. Fortunately, the French Concerts
come in quite well, and prove a veritable blesaing.
Long may they continue, especially if they could
only give us & littlo English now and then.

A suggeation was made that the Society hold a
social and dance at & near date, and take that
opportunity of giving a public demonstration of
wirnless phy and, if the fates are pmpltmuu,
telephony. The suggestion met with unanimous
approval, and a sub.committes was at once elected
to deal with the matter,

Full particulars of the Society may be obtained
from the Hon. Becretary (Mr. (1. H. Loek), 9, Ryder
Road, Stoke, Devonport.

Newcastle and District Amateur Wireless
Association.*
April 3rd. Mr. W. D. Owen,
AM.LE.E., deliverad an interesting lecture on
the * Electronic Theorv.” Thia was very much
appreciated by the members present, as this subject
had never been dealt with at any previous meeting
of the S8ociety. We are looking forward to a further
lecture promised by Mr. Owen.

Hon. Secestary, Mr. Colin Bain, &1.
Street, Newcaatle-on-Tyne.

The Wirelesa Soclety of Hull and District.®

Mr. G. H. Strong presided over an excellent
attendance of membera at the fortnightly meeting,
held on the drd. After the routine business had
heen disposed of and members' individual difficul-
tien discumsed, the rost of the evening was profitably
spent in building up & complete receiving set,
various members having bhrought down different
pieces of apparatus. The ret was duly assembled
by Mr. W. J. Featherstone, and signals socon
obtained. A topic which is being constantly
discumsad by members iz the question as to whather
thin Eﬂmnt].r should purchass some apparatus with
a view of crecting a permanent receiving station.
Although the Committea have only recently
deci , after much discuseion, that the present
i1 not an une time for this develo t,
and the mn:gaﬁ'll be kept before them [Drpmm
consideration.

Mestings of the Society arc held fortnightly, on
Monday evenings, at the Signal Corps Headquarters
in Fark Street, at 7.30 p.m., buzzer practice 7 to
7.30 p.m. Next meeting April 24th., when Major
Holman will give an exhibition of winding induct-

On Monday,

Grainger
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ance coila by machine, This gentleman haa kindly
offered to wind coils {duclateral) for any member
if they will supply the wire. Wireless operators
who I{Ip[ﬁn to be in port will be welcomed as
visitors at any meotings of the Society.

Newark-on-Trent and District Wireless
Soclety.

With the idea of stimulating the intereat, & public
lecture was held at the Magnus Grammar Behool,
on March 16th, and to add to the interest the
Society was honoured by a wvisit from Mr. W. R.
Burne, the Transatlantic Teata winner.

The lecturer was Mr. T. Brown-Thomson, of
Leeds, who gave an excellent lecture on Wireleas
Telephony. He fully explained, in as interesting &
manner aa possible, the propagation and reception
of ether waves, illustrating h}r blackboard diagrams.
The demonstrations of reception were accomplished
by means of an Ultra IV. and two.valve note
magnifier, and made audible to the whole audience
by a Brown loud or. Beveral continental
stations were tuned.in and the C.W. signala
shrisked out loudl An amateur telephony
station waa also pmkafirup during the demonstration.

Mr. W. R. Burna then followed with & brief
description of his reception from the American
amateurs, which proved wery interesting.

Six new members were enrolled, and it is hoped
that anyone interested will communicate with the
Hon. Secrstary, 8, Beech Avenue, Hawtonville,
Newark-on-Trent.

Dick Kerr Wireless Society.

The Bociety was formed on February 28th and
held ita First General Meeting on Saturday, 26th
ult.,, Mr. H. A. Cox in the chair. The rooms of the
Socioty are situated at Ashton Park, Ashton,
Preston, and membership is restricted to members
of the Dick Kerr United Club. The apparatus
consista of 8 multi-valve receiver with long, medium
and short wave tuners, and loud speaker. Addi-
tional apparatus is available for experimental
purposes, An inverted " L " serial is used, con-
forming to the P.M.G. licence, and an internal
frame serial 7 ft. square ia being erected for D.F.

m {}fﬂmn and Committes are as follows :—
Presiden, Mr. R. Livingstone: Vice-Presidends,
Mr. H. B. Player ; Colonel C. Hardis, Mr. J. Conner ;
Chairman, Mr. H. A. Cox ; Vice-Chairman, Mr. W.
Paddock ; Hon. Secretary, Mr. A. H. Topham ;
Hon. Treasurer, Mr. G. Maators ; Commeéiiee, Meaars.
A. Aldi . G. Daviea, J. Iasherwood, H. S8impeon,
L. H. 8hort and W. Swindlehurst.

The first . received on the Bociety's
apparatus was a special sont from Eiffel
Towar the courtesay of General Ferrid, of
the French Army Wireleas. An international
ladies’ football mateh in aid of the Rheims Cathedral
Restoration Fund took place in the grounds of the
Dick Kerr United Club at 5-45 p.m., and the
following message was received at 6§ p.m. on 2,600
metres :—

Preston de FL. With our sincers grofuude fo
those who give their valuable help for the Rheims
Cathedral Restoruiion Fund, we are erpresmng
our heartiest aym to the Wircleas Section of
the Dick Kerr Unsted Club, We wish all succeas
to the members of this section, as well o to the
organisers of the Football Malch which w o be
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held to-day betwesn the British and French Lodies®

Teama.

A special wireless concert sent from the Eiffel
Tower an hour previously was received and made
clearly sudible. The articulation and modulation

s has been arranged rising

A periea of ]unt-uru com i
a complete course in the principles of
Magnetic Wave Propagation and these will be given
on alternate Friday evenings. The membership
now stands at over 70.

The Bociety has received every support from the
Engl:i.nh Electric Co., Lid., who have made a
ﬁnﬂ.m:'.m] ,gmnt towards the initial coat of the

23

‘fad to install a telephony tranemitter at
an nl.rly

Hon. Bec » Mr. A. H. Topham, Ashton Park,
Ashton-on-Rib Preston, Lanca.

Southampton and District Wireless Society.

A General Meeting was held at the Kingsland
Assembly Booms n“qﬁ’nd:nudnv lawt, April 5th: a
good attendance was recorded. Tt had been decided
to hold a seriea of Jectures for membera, and the
first of these was held on Wednesday last. The
Chairman (Mr. Freeman) opened the meeting at
8 o'clock, and demonstrated on dry cells, after
which Mr. Edwin Bateman gave a lecture on
* Apcumulators, Ohm's Law, Qalvanometers,” and
finally the Wheatatone Bridge. Mr. Bateman, in &
very lucid manner, dealt ably with all the above
subjects, and at queation time was subjected to a
bombardment of ql.uat-mns. which, neédlesa to say,
he emerged from nunﬂmuf At the ﬂD:I'I.L"l.‘I].l.I.DII.
of the lecture a heart, Ihlnhwupmpmd.
seconded, and carm unnnmnmlr and an enjoy-
able evening was brought to a close at 10.15 p.m.

Hon, Sec Mr. T. H. Cutler, 24, Floating
Bridge Road, Eu-uthnmpmn

The Wallasey Wireless and Experlmental
Soclety.

On Thursday, March 23rd, the Society had the
pleasure of listening to Mr. J. C. Mason’s lecturs
on “ Tuning." The lecturer opened by explaining
the theory of self-heterodyne cirenits; he dealt
with this moat important branch very fully, and
then gave several valve circuits, giving the reasons
for each one as ho drew them. He alao explained
the theory and proctice of spark and CW.

© reception.

On the 20th inst., Mr. A. Lea read before the
Society a most interesting paper on © Telephony."
Mr. Lea has a good grip of his subject, and during
his lecture illustrated difficult points with clear
and concise disgrams. The paper was partly
historical, partly theoretical and wholly interesting.
Mr. Lea a:plumm:l before he began that he did not
eall himsell & lecturer, but was doing his best to
e T e ] Teepire et
he ho that ot an
p-a.pﬂrlpafgr the Society's bmei?mpu'?nha meeting
vlosad with a vote of thanks to Mr. Lea,

The Hon. SBecretary (Mr. C. D. M. Hamilton),
24, Vaughan Road, will be pleased to send parti-
culars of the Bociety to any prospective members.

Sunderland Wireless and Scientific
Association.

A General Meeting of the Association was held
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on Saturday, March 4th, in the Examination Hall
of the Technical College. There were about 1M)

rsons present. A paper on ' A Wireleas SBet for
I;IHS“ was read by the Becretary. Mr. MacColl
outlined very hnﬂﬂ{mhu action of a simple valve
recei set, and t roceeded to explain how
one bea numl:rnutad at small cost. Signals
were received on a loud speaker kindly lent by
Measra. Thos. Hudsons.

A General Meoting was held on SBaturday,
March 18th, when Mr. W. Guthrie Dixon, of the
Newcastle and District Amateur Wireless Associs-
tion, gave & most interesting lecture on the “ Ther-
mionic Valve." Mr. Dixon illustrated his point
by a demonstration on & T-valve set of his own
construrtion.

On Friday, March 31lst, under the =
the Association, a lﬂﬂuru on " Einstein's Tl'lﬂﬂl"j"
of Relativity " was given by Mr. Robert Lunnon.
M.A., B.Be. (of the University of Durham), in the
Subscription Library Hall, and was attended by
over 200 persons.

Om Baturday, April lst, a General Mesting of
the Association was hald at the Technical
The constitution and bye-laws which had "hun
drawn the Committee were adopted. The
President (Mr. G. Nelson, B.8e., A.R.C.B., A.Inst.P. |
gave an inte i lecture on "' Electrons,” which
was illustrated hy slides and some excellent demon-
strations with varuum tubea,

The Association’s receiving set is now under
construction. The Radio Communication Company
have invited the Association to vimit their offices at
Newcastle-on-Tyne. The present membership is
ninety-saven.

Hon. Secretary, Mr. H. G. MacColl,
Elmas, Sunderland.

Reading Radio Research Soclety.

On March 25th last the sbove Society was
formed, and the following officera were elected :—
President, William Le Queux, Esq., Member . R.E. :
Chairman, Lieut.-Col. B. L. Pearson, A M.LE.E, :
Hon. Secretary and Treasurer, Dr. L. L. Phil.].ipm
73, London Street, Reading : Committes : Major
H. MacCallum, B.8ec.(Lond.), AM.LEE. ; Meesrs.
I, E. Taylor, R. W. James, C.E. Tranter. W. H.
Searborough, F. B. White, E. A. Tunl:iridgt and
Captain F. M. J. White.

The objects of the Society arm to promote the

1, North

. study of all matters connected with wireleas tale-

graphy and telephony and kindred subjects, and
to enable wireless amateurs in the district of
Reading to meet one ancther, so that may
exchange ideas and obtain mutual help in the
pursuit of their experiments. With this object in
view it was thought well to allow time at the
meatings for informal talk. It was hoped to form
n library and a workshop for the use of membeors.
Rulse were drawn up. It was decided that
ladies could be admitted as members. Tt waas
decided to become affiliated to the Wirelesa Society

of London.

The first meeting of the Society was held om
April 3rd, when, despite very bad weather, quite
a fair number of membera attended to listen to &
paper by Dr. L. L. Phillipa, on the suhject of
X-rave,
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Questions and Answers

NOTE.—This section of the magazine iz placed at the disposal of all readers who wish to receive advice and
" ion on matiers pertaining to both the technical and non-technical sides of wireless work. Readers
should comply with the following rules.—(1) Each question should be numbered and wrilten on a separafe
sheet on ome wide of the paper only. (2) Queries should be clear and concise. (3) Before sending
in their ; s are advised to search recent numbers to see whether the same gueries have not been
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must
e accompanied by the full name and address of the sender, which is for reference, not for publication.  Queries
will be anmeered under the initials and town of the correspondent, or, if so desired, under a " nom de plume.”
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will

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

marimum which will be accepted at a time.

“AMATEUR '’ (Rugby).—(1) Set is satis.
factory for spark, C.W. and telephony as it stands,
except that a condenser iz desirable across the
telophones,

(2} Yes.

{3} About 50 turns, placed hali a centimetre

(T) Four guestiona is the

0-01 mfids. for the grid condenser will be suitable
for the L.F.

“R.K." (East Ham) submits a short wave
receiver circuil and aske for criticism.

A circuit of this type (impedance amplifier) is
theoretically inefficient on short waves in exactly
the same way as resistance amplifier is. We should

-1

Fig. 1.

““C.B."" (Hyson Green) asks for a two-valve
diagram, one valve defecting and the other L. F.
am plifying.

For suitable circuit see the diagram Fig. 1.

“FORD ** (Bexley Heath) asks (1) How to
odd a valve to an existing circuil. (2) Cost of an
amiadenr's licence. (3) Marimum length of single
wire gerinl allowed. (4) If the English Coneert wnll
be heard on a set with a valve magnifier.

(1) Ses Fig. 5 or 8 in the March issue (queries
tﬂll;l'm[:. ;

(2} 1lg per annum. Apply to the Secretary,
G.P.O., anr:ﬂn-n &

(3) 100 ft. incloding down-lead.

(4) Yes.

“A.F.H." (Bishop's Waltham) asks (1) If
special permission is required for the wse of a frame
aerial. (2} If a 60,000 ohm. resistance may be wsed
n place of iron core tranaformer for a two-valve L. F.
amplifier,

{1} Ouly the usual permit for a receiving circuit
& required.

i2) Yes, with a grid condenser and leak as in

the usnal resistance capacity amplifier. About

strongly advise you not to use it below 1,000
metres, at which wavelength the values for the
condensers, ete., will be about the same as in the
normal resistance amplifier. An amplifier of this
type needs very careful construction of the chokes
with & view to keeping their sell capacity low.
If this is not low the chokesa will by.pass a con-
siderable amount of H.F. current, giving a serious
weakness of signals.

“* PERIKON *' (Farnborough) asks (1) Which
of two crystal circuits 1o the better. (2) If 30ft. high
and 45ft. long aerial (twin) is suibable. (3) If i
mallters the sel being af the same height as the aerial,

(1) Your Fig. 2.

(2) Fairly good.

(3) Aerial should preferably be higher than the
st
(4) 4,000 metres with a 0-0005 mfd. condenser
acrcas the coll.

“W.G.W." (Southsea) asks (1) If a circuit
aketched & switable for telephony. (2) How to odd
an additional H.F. valve. (3) If alab coils are
preferable to solencid coils for tele phony.

cl

Original from
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{1} The eircuit shown ia satisfactory, except that
it is liable to reradiste rather badly if
used. A double tuned circuit with & loose coupler,
or loose muto-cou Img‘m preferable. Negative of
L.T. battery sho earthed.

(2) Bome rearrangement is8 n Cireuit
_ahmt]:lbannljnmnf]?ig.ﬂ.p_lgniﬂﬂ,i'ﬂ dth
isgue,

(3) Immaterial, if about the same size wire is
used on each.

;IE};D-" {Llnﬂﬂﬂld] asks (1) i!;n whom o

or a recei permit.  (2) o heavily
inoulannd ahoﬁd be wsed. (3) If lightning
7] uncnlm.i'

protecior
(1) To the Secretary, G.P.0., London.
(2) This may be done if you wish, but is not at

NeCEaRary.

(3) No, but the asrial and sarth wu-u should be
connected when not in use.

‘* SPARKS ' (Peebles) asks _.'nr help with a
mingle wave sef which wsed to give good resulls bus
now gives nothing on cerigin parta of ite range.

We cannot give you the exact reason for this
without a detailed examination. It may be due
to damp in the coila, which could be cured by drying
out, or else to dirty switchea or broken connections
which can be detected by tracing out the circuita
with & vanoimater,

b Jl iA.l-’l {.ﬂ.ﬂtﬂﬂ};—{l] Thﬂ I.ﬂ-ﬂl] i' “[‘?
I:-nnr. It should be much higher and preferably

ger. It is of very little use to use four wires so
close together, and would be just as good to have
two wires fout feet apart.

{2) You do not give enough information for us
to state the wavelength, but it will probably be as
high aa is useful for a crystal set,

(3) A crystal battery will not improve resulta
;pp!miuhl;.

““H.F.™ (Deptiford) asks (1) Whether a certain
circuil i the best that can be done with his apparaius.
(2) How a felephone tranaformer can be introduced.
(3) If three or four Leclanche cells would improve the

i

(1) Yes, except that the ry of the loose
coupler should be on the earth side of the loading
eoil. A telephone transformer is essential with 120
ohm. telaphones.

{2) See many circuits recently given.

{3) Thesa might ba used for a potentiometer with
some good effect.

“DAKEB
abowul u 1 set,

The circuit shown ia very poor. See m FJ
for correct cirouit. A.T.]. may be 8" x 10" of \.m
22, Closed circuit coils 8" x 5 of No. 26, with &
-5 mid. condenser. There ia no simple formula
for calculating the range of the cornplets cirouit,
The closed cireuit coil should slide into the A.T.L,
which should be on a tube of ebonite or similar
insulating material.

“*JAG." (Ealing) shows an adaplation of the
Mark III Tuner and asks (1) approrimale wave-
length., (2) Connections for adding o valve. (3) If
the set would then be suilable for concert receplion.

(1) About 1,000 metres without the serial
condenser and considerably lesa with it.

{2) Bee article in the June 26th issue,

(3) Yea.

“*V.F."" (Brighton) asks (1) Cost of a " achool
palre receiving seb,” home maode. (2) What issue

(Cheltenham) asks questions
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' of cirewid. (3) Whether i would give
good resulte. (4) Who PCGG s, and whai are Lhe
call letters of Carnarvon, Eiffel Tower and Nanles.

Ell £3 to £8, mehu:lmgvll“ and telsphones.

2) Bea page |486, October 28th.

(3) Yoa.

{(4) PCGG is a telephone station at the Hague.
Carnarvon is MUU, Eiffel Tower FL, and Nantes
UA.

““AL.G." (Darlington) asks (1) For the wave.
length of o recesver with honeycomb coils.  (2) If the

back-Lask O.W. tronsmission & dus (o
harmonics, ﬂ:llif funing cowses MFDnndFL
to be heard. (4) If Stockion BYT iz a receiving
mbcdtom

only.

(1) We cannot caleulate the inductance of thla
coils, bat thu&?ﬁﬂmatruuntma“vﬂhn&t ]
and not monm The presence of harmonics
can in only be proved by circumstantial
evidence, : such as their strength and approximate
wave ¥

{2) No, this is not dus to harmonica but to the
method of signalling used, vie., keying by means
of & emall Ehn.ngp of wave

(3) No, it is more likely due t.u the coils having
s nstural wavelength somewhere about 2,500
metres. .

{4) This was so during the war, and is so still
as far aa we know.

“IVAN "' (Mill HIll) asks (1) For an A. TJ-
from 160 to 1,500 metres. (2) Quantity of wire
required. (3) Particulars of 120 ohm. telephone
transformer. (4) Call lefters of Hendon.

(1) 4% 10" of No. 22 with a alider.

(2) About 1 Ib.

(3) Core 4" diam. x 3" long of soft iron mm
Wind this with 8 oza. of No. 30 for the tel
winding, and 3 ozs. of No. 44 for the crystal mrr:u.nh

{4) No information.

"

I

x

C

Fig. 2.

' N.B.F.'' (Finchley) asks re Fig. 4, page 528,
November 12th tssus (1) The cause of rushing noises
in the telephones.  (2) If © would be an improvement
to eonnect the negative H.T'. direct lo earth. (3) If the
notae might be caused by the absence of a condenser
across the change-over sunich, and (4) What sts
capacily showuld be. )

{1} Various causes are possible, such as (o) a bad
valve, (b) bad H.T. battery, (c) bad grid condenser
or leak, (d) absence of condenser as in (3), (2) too
tight reaction. We cannot say which of these
CALAGE I8 rating.

{2) No. The H.T. rireut has to ha completed
to the filament, not to the sarth.
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(3) Very likely.

i4) About 0-001 mfds.

“E.H.G. '" (Sheffield) asks if i is possible to
ndd a two-valve resistance amplifier to an existing
single -palve umphﬂﬁ (2) Wiring diagram of a
cirewit submitied

(1) Thiz can b-l!l done. See diagram Fig. 3.

(2) The diagram you submit is as clear as any
lre could give you.

“ CHIKKO ' (Acton).
former is necessary for 120 ohms. telephones. For
windings see reply to “ Ivan,” Mill Hill, above.

“F.B."" (Bayswater). — (1) There are no
general tables available of the number of turns,
weight and gauge of wire, ete., for coila with
particular condensers. If yvou state exact require-
ments we could prohably give you the information
vou will need,

A telephone  trans-
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half this coil should be in the plate ciremt, and
about half in the grid. For further information
e 886, March 19th, 1921.

" (Uppingham) asks (1) For coils suitable
Sor a set from 200 metres fo 10,000 metres,  (2) Advan-
tages of certain arrangements of valves. (3) For
dingram of resistance coupling sef. (4) If an
ordinary loose coupler will do for A.T.I. amd reaction
in a wvalve sef,

(1) For a hig range like this you will reguire a
sat of honeyeomb coils, the biggest of which should
have about 404 turns with & mean diameter of 37,
and the smallest can have about 30 turns, mean
dismoter 27,

;:u-Ef-l} (e H.F., one f!]t:'twh;; ;l.ud;ne L.F. is nh:nl;ll'}r
arrangement. i o one 1§ pro
the best way of using two valves. Two LFF. alun.z

is rather poor.

(2] There is no best arrangement of coils. Many {3) See Fig. 3, page 840, January Tth issue,
| R
= o)
1 N

HT -
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itk =

Fig =,

different typee of circuits are possible, as you will
s¢ by reference to diagrams in these columns,

(3) The use of the special winding machine you
méntion will not appreciably affect the size of the
condenser to be used with the coils.

HIGN." {Gﬂ.‘}}rdnn} refers to Fig. 4, page T086,

February 4ih dseue, and asks (1) The mm#ngu'.h
range of certain coils.  (2) If it will receive POGG
@ Croydom. (3) Ratio for the L.F. tranaformer.

) If a small condenser would be advaniogeous
neross the reaction oml.  (5) T the condenser across
the switch is necessary, ond if so what size o
should be.

(1) Probably about 7,(MM} metres.

(2} Yes.

(3) 1to2 or 2to 3.

f4) No: this is undesirahle.

(6) Yes. A fixed condenser 0002 mid. would
be about right.

“C.T.A." (Leicester) wishes o make a 180
mitre felephone transmitter, and asls (1) Whether to
use inductive coupling between circuits or a single
corewil transmitier. (2) For a rough idea of the
ot i g,

(1) The second type will be guite suitable for a
#t of this nature.

{2) The inductance may be wound with about
24 turns of say No. |8 wire on a 4" diam. tube,
the turns being spared about ' apart. About

but making the grid condenser about 0-01 mid.

(4) Yes, for moderate wavelengths, Gauges and
sizes will depend on the range required.

“*L.H.P."" (Market Harborough). } The
general idea of the set is correct, but we fail to see
the purpose of the condensers attached to the
negative of the H'T. battery. This point should
be connected to earth.

(2) A detailed design for a telephone transformer
wa.a g‘nan in March, 1920. For rough dimensions

Hy “ Ivan,” Mill Hill, above,
t:” 0, we regret we are unable to supply com-
lete constructional information for circaits given
in these columns,

{4) H.R. telephones mu.!.-' be used in a single
vialve receiver if placed on the earth side of the
H.T. battery, but their use is undesirable if more
than one valve is employed.

“F.D." (Nelson) asks (1) For a frame aerial
sed suidoble for wse up to HINH) metres,  (2) What
additions will be necessary to receive PCGG. (1) For
Sull details of the apparatus. (4) For a good book
on the making of amateur sets.

(1), (2) and (3) See issues 16 to 22 of Vol. 8,
which may be obtamed from the Publishers, and
will give you nJI the information yvou  reguire,

This set will receive PCGG without alterations.
{(4) “ The Construction of an Amatear Valve
Station,” shortly to be published,
cz

Original from
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“L.G.B."" (Wandsworth) asks (1) Jf it =
correct to wae iron cores in tranaformers for wireless

telephony. (2) If #0, gouge and niity of wire
required. (3) How io determine l.gmmp:uly of a
eondenser z

(1) For L.F. and telephone transformers, yes.
For H.F., no.

(2) This depends on the type of transformer.
See replies to various enguirers.

{3) There is no very simple way which does not
neceasitate the use of spparstus. You might
connect a coil across it, buzz it and determine the
wavelength, which would be given by the formula
wavelength 1885 v L.

“YV.H.C." (London).—(l) For a circuit io
wiilise certain apparalus, (2) For value of grid
leak, (3) For suggestions. (4) If a cerfain tuner
may be wsed as reaction. LT

(1) With a little additional apparatus a circut
shown in Fig. 1, January Tth issus, may he nsed
effectively.

(2) The grid condenser and leak 0-0005 mfd. and
2 megohms respectively, may he connected in the
grid circuit of the valve,

(3) and (4) We have no detailed knowledge of
this turer and cannot say whether it would be
suitable for the purpose required. It may be
possible to use it as the secondary and reaction
circuit in the disgram recommended with your
small former as an A.T.L

“ N.W.'"" (Liverpool) aaks (1) For crilicism of a
three-valve set. (2) For capacity value of two con-
densers. (3) For wavelength of a locse coupler.
(4) For informaiion regarding l coils.

(1} The cireuit is quite good except that it 18
risky to use valves of different make with common
H!T. and grid potentiometers owing to the differ-
ences in their characters. Use the potentiometer
for the secpnd walve only.

(2) C.1 is 0-0003 mfds. and C.2 0-0004 mids.

{3) Aerial circuit maximum 5,600 metres with
condensar C.1; secondary circuit with condenser
C.2 maximum 6,500 metrea.

{4) Information about these coils is given in the
imsue of 30th October, 1920, which can be ohtained
from the Publishers,

“H.W." (Liscard) osks how long a 30-ampere
howr accumulator will light four " Ora™ valves.
{2}y How to recharge from A.C. mains. (3) For o
good book on accumulotors. -

(1) 1f 30 ampere hours is the continuous discharge
rate, the cell will run the valves for about ten hours.
1f 30 ampere hours is the ignition rating, it will run
the valves for about six hours.

{2) This can be done fairly cheaply by means of
a " Nodon " valve, which is described in the issuc
of 19th March, 1921, or by means of & ** Tungar "
rectifior, an marketed by the R.T.H. Co. This ia
a better piece of apparatus, but much more ex.

RIVB.

(3) ~The A.B.C. of Storage Battery Manage-
ment,” by Ermest McKinnon (Electrical Press).

“ J.T." (Cheshire) asks (1) For a circuil to use
ceriain apparaius. (2) If the sel unll receive C.W.,
telephony and spark. (3) For marimum and mini-
mum w for given inductances.

(1) The circuit will follow closely on the lines of

. the one given to " M.W.L." (Brentwood), above.
(2) Yea,
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{3) Minimum about 300 metres, maximum ahout
3,000 metres.

“EM." (Wimbledon) asks (1) Which is the
betier of two kinds of aerial wire. (2) Dimenmons
of grid and anode coil for tele transmiasion on
1,000 medres. (3) With what wire lo wind an eight
slot former for 1,000 meires.

(1) There is no difference. We alightly prefer
the 12/26.

(2) We cannot answer this without further
putﬂmumthnuimuibin-hiuhthth
ba

(3) For the H.F. transformer the wire should be
No. 44 gauge, but the number of turns can only be

determined imentally.

‘““AR." (Stockport) asks (1) For method of
connecting fwo panela . (3) If com-
nectiona of first panel are correct. (3) If the sel s
suidable for telephony.

(1) If the terminals EF are connected to AB,
and with the switch at Al, the magnifierd oecillation
will be put on to the second valve for rectification.
Connect a 0-00] mfd. condenser across the L.F.
transformer winding, which is in the anode cirenit
of No. 2 valve. It will be correct to connect the
L.T. and H.T. to both setsa of terminala.

(2) Yea, except that the lead which at present
goea from the secondary inductance and condenser
to the <4 6 volt terminal, should go to the — 6 volt
terminal.

(3) Yes, providing the windings are sunitably
proportioned.

" V.N.N." (India) asks questions relaiive io Lhe
connection of grid and anode circuils fo the negalive
side of the filament.

It is imposaible to give a genaral rule as to which
gide of the filament the grid should be connected
to, though generally it is better to connect it to the
negative side. It is customary to connect the
_HT. to the + LT. Although thia is not
easential it is as well to have a rule to work to, to
avoid crosa connections when several pieces of
apparatus are uweed on one set of batteris. There
are not four-slectrode valves in use at present.
They have tried for various purpossa, some-
times to do the work of three-electrode valvea and
also to give more amplification than can be
obtained with & single thres-clectrode valve.

“BASKET COIL "' (Birmingham) asks (1)
If a dry battery con be used for lighting floments.
(2) Why accumulators are always used. (3) Jf n
the ** receiver U any sll-effects wnll result
altering the lengtha of the leads. (4) If he
uae 50 il or po coila,

(1} Yea; but only if of very largest size obtainable,
and for quite short periods.

{2) Chiefly because of the very groat ex of
pmﬁding;:’ the necessary fairly heavy Ateady
currenta by means of dry ealls.

(3) No, provided the alterations are only mod-
erate in amonnt.

(4) Immaterial. :

** BEGINNER ' (Eenilworth) aske for a
telephone tranaformer for telephones of 500 ohmas. per
ar piece.,

Telephones of this resistance are best wnaed
without a telephone transformer, which, if made,
would not be very efficient. The most suitable
winding is primary 2§ oz. No. 44 8.8.C. wound over
a eecondary of § oz. No. 42 B.8.C.

I 1rrsrkii
1 .-..|_-:-.-._e:..
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“JHG"™ {F?m} Hill) :ldh (1) For a fpﬂ
receive PCGG. valve and crigtul set
and May, 1920, or a single valve sef uuulda{u

suifable. (3) For a diagram to modi
and crypsol sel. (4) For o loose cou mnﬂim
400 meres.

(1) See page 67, April 30th, 1921, issus.

{2) apd (3) The wvalve and ecrystal set with
additional note magnification shoald give very good
results. The three.valve amplifisr referred to i
not suitable for this set. Do not cut out the crystal
rectifier.

{4) Primary 4" x 8" of No. 22; second
3" » 6" No. 26, tuned with a 0-({03 mid. condenser.

tW.S. (Blackburn) asks gquestions abowt
serecning receiting circuils,

Y
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presant only shown dotted. The telephones should
be in series with the anode battery, preferably with
a 0-001 mfd. condonser across them. Reaction coil
connacted betweaen positive HLF. and snode of the
valve and coupled to the secondary cirouit would be

Igmut advantage. This coil may be 3™ x 8" No. 28.

Cloged circuit condenser may be 00003 mid. ;
maximum wavelangth would then be 4,000 metrea.

“N.M.J." (Luton).—(1) Range wil'[ be from
M metres up to 10,000

(2) Under conditions such as these the maximum
wavelength is given very closely by that of the
combined ity and inductance, which may be
oalculated from the ordinary formula.

{(3) For lonﬁ wavelengths use a reaction ecodl
somewhat smaller than the main coil; for short
somewhat bigger.

TOHT ETC

j%w

i1 I=3

.

Fig. 4.

Broadly speaking, copper or zine almu]:l bt visesd
for 'H.F.'ucmn.imﬂj and iron for L.F. Two thin
ascreens inside each other is far better than one
thick screem.  Sereening should not be of perforated
material, and in fact should have as few holes in it
as possible. All joints should be well soldered
together and the screens should be earthed. The
screens should not be too close to windi

' C.V.H." (Ludlow) asks {1} For criticiem of a
three-valve sel. (2} If coils are sustabls for a given
range. (3) For criticiem of the aerial

{1) Cironit is 0.K. Condenser C.6 would be
better than C.5, which ia rather small. The basket
coils for mtmn, and reaction ling coil 3,
are too small. Better results would be obtained
with a 3" formor with 8" of No. 32, made to alide
in and out of the secondary.

(2) Yee.

(3) Little would be by ch the
position of the wire or the lead in. It would have
been simpler in the first place to take the lead-in
from 'I-In'.r end nf the wire, thus saving the work
entailed in the joints.

‘" HETERODYNE " (Nottingham ) describes a
single valve sel and asks +f sabisfactory.

Aerial circuit is sabisf The secondary
cirenit should be tuned by a variable condenser, av

{#) It is better to use separate coils and not
tappings on the coil.

" C.CJ."" (Weymouth) asks (1) If basket coils
wound with No. 42 gawuge wire will do for his cireuil.
(2) What is (a) the cheapest and (b) the most e fficient
way of adding a valve to his el

(1) No. 42 gauge is much too fine. The resistance
added to the circuit by its use will prevent satis-
factory reqults being obtained as well as being very
difficult to wind. Do not use finer than about
Nao. 32,

{2) (a) Probably the ch s to add as an
L.F. amplifier, but {b) addition as H.F. valve, with
either transformer or resistance coupling should be
more efficiant.

“EW.S." (West Norwood) asks for a diagram

of a circuit lo fulfil certain requirements.
ity reaction is unsuitable for use in & circuit

where the number of valvea to be employed 18 to
ho altered. With magnetic reaction retained the
firat two wvalves should be aAs in the diagram
Fig. 4, remainder of the ecircuit should be as in
Fig. 4, page 528, to which you refer.

““B.H.T."' (Hythe) asks what wundl he the moat
suidable form of set for an amateur having no agccess
to a supply of electricity.

CALIFORMIA
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If you have no facilities for charging accumulators,
the use of valves is slmost out of the gqueetion
and you are therfore reduced to the use of & crystal
set, which is quite capable of giving good results in
a somewhat limited sphere of application, or to the
use of one of the various methods described in the
article you refer to, all of which are, however, far
inferior to the corresponding valve methods.

““T.P.M."" (Derby) asks (1) For criticism of a
circull supplied. (2) If 4 will work from 200 io

frecregiin m':mmfh i o
, alab or ls. (4 a #eparale
heterodyne can be used, el i

(1) The set is satisfactory aa it stands.

(2) Amplification would be very poor below 700
or B0 motres,
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mefrea. (2) For the difference batween H.F. omd
L.F. amplification. (3) For information aboui o
H.F. amplifier. (4) Criticiem of o receiming cirouil.

{1} You will require & seriea of honeycomb coils
ranging in size from about 40 turns to 1,000 turns
with & mean diameter of 3.

(2) H.F. amplification is amplifieation of in-
coming signals bafore rectification. L.F. amplifi-
cation m amplification of the telephone note after
rectification.

(3) See Nos. 41, 42, 43 and 52, of Vol. 9.

(4) The circuit is quite correct.

“C.B." (Doncaster).—We should advise you
to read an elementary text book, such a8 Bangay's
* First Principles.” Your only essential tus
for & crystal set @ an inductance with a :]ida-r. a

&
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Fig. 5.

(3) Honeycomb coils are somewhat the better.

(4} Yea. Introduce a coil in one of the H.F.
grid circuits, coupled with the oscillating circuit of
the heterodyne. The stronger the heterodyne the
nearer to the rectifier it can be introduced.

“"M.W.L." (Brentwood).—The results you are
getting seem l'a.irl?' good, but we ahould prefer a
stage of H.F. amplification. Also ebonite would be
much batter for formers. For assistance in obtain-
ing short wave signals see the reporta published in
recent imsuea on the reception of the short wave
Traneatlantic signals.

**E.S."" (Enfield) asks re the single valve long
wave receiver of February, 1921, (1) If the capacity
may be made up by a 0-0007 mfd. variable with fized
mica condensers in parallel. (2) If the two unils
described may be put side by side in one case without
Wl effect.

(1) Yea.

(2) This s inadvisable unless the caoils are kept
fairly well apart and turned at right anglea to each

othar.

"“"HETERODYNE "' (King's Sutton) aske
(1) For criticiem of #ef. (2) Best arrangement for
felephony.

{1) and (2) The whole set i8 of very indifferent
tvpe. It should be rearranged as in the diagram
iFig. 6). At least 45 volta should be used with an
“R " valve.

“INDUCTANCE ' (Huddersfleld) asks
{1) For windings for a receiver from 300 fo 25,000

variable condenser, a crystal with potentiometer,
and a pair of high resistance hones. For
diagram see reply to “ DAK.B" | tenham ),
above, but tha slider on the closed circuit
coil and the earth to one of ite ends. Two dry calla
only will be required. Asarial Mdhulnm.‘“
poasible up to the maximum of 100 ft. al

** RADIOCON '* (Battle) asks (1) Which of
fwo ecircusds @ the beat for T POSES.
2) Marimum capacidy of condenser across primary
:::_il" H.F. transformer. I{H]‘rffa 6 voll dry baliery as
used for car lighting could be used for the filamenis.
(4) Best wire for connecting paris of the sel.

(1) That of Fig. 3, page 674.

(2) Generally about 0-00056 mid.

{3} Probably, but would be rather expensmive.

(4) Rubber coversd flex of about 2 ampers
carrying capacity.

*T.W.A." (St. George's) asks quesiions abowl
eryatal set,

(1) The wiring should be as in reply to " C.B."
{ Doncaster).

2) Wavelength ranges will only be a few hundred
mnl'trﬁ. Immﬂa the A.T.IL tﬂri.hnut. 6" x 10",

(3) An additional valve would improve resulta.
You will ind many eircuits in these columna, but
we should advise you to experiment with a erystal
set first,

{4) Yea, but even vour crystal set will receive
talephony from fairly near stations.
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“—."" (Upper Tooting) asks (1) Whether
rnpacily reaction or a separale heferodyne would be
berl for the sef described in January Bih, 1921, vasue,
(2) If aluminivem wire could be weed for a frame aerial.
(3) For winding of a frame for 3,000 metres.

i1) Ii you are mtarriﬁ to a frame asrial set. a
separate heterodyne would be preferable.

(2) Aluminium wire could be used, but would
have no special advantages. Gauge should be
shout No. 16.

{3) About 50 turna, about one centi-
metre , with tapa at the 10th and 25th turn.

“"DELTA '* (Gosforth) asks for valus of
repacily, inductance, elc., for each cirewil of a three
rercud recevper for 1,000 metres,

(1) ATIL 1,600 mhys. Intermediate condenser
should be any 0-002 mfd., in which case the
industance of the two coils*which are in parallel
should be 300 mhys. each. Resistance of all
circuits should be small. Coefficient of coupling
should be about 5 per cent.

“K.5.L."" (Bournemouth) refers to Fig. 5,
prge 108, February 4th tssue, and has added an
widitiongl suriteh to cwt owl the H.F. valve and wse
tither a crystal of valve rectifier, and aaks for
I."::::ihm' o : X

a single-pole switch i1s n to chan
ta uilﬁar grid or ceystal. The Elmmmmt switch EJ?‘
Ao, 2 valve i3 wrongly connected. It should have
uothing to do with the telephones, and as at present
arranged, it does not light the valve.

“CLIVE "" (Welshpool) asks (1) The potentiol
differeswce between the enrth and the atmosphere i
heighdn of 507, 100" and 1307, (2} For the specific
heert af arir,

i1} There 14 no definite value.
negligible, at others considerable with either zign.
The values depend on climatic conditions and we
are unable to give you definite figures. [t may he
a ligh as 30 volts per foot. the atmosphere heing
renerally positive to earth in fine weather,

2} This i pot a wireless question and we should

wilvise vou to consult a good text book on theoretical
physscs, as air being a mixture of gases has more
than one specific heat. However, we may say
that the specific heat at constant pressure is roughly
d = 00005 T, where T i the centigrade
lemperatiire,
- " JT.L.Y (South Norwood).— (1} The roupler
= not very good as the resistance of the primary
will be too high. This will prevent it being used
for erystal work, but it might be used for reaction
in a valve set.

2} 00034 mide.

(3) This depends on the use to which the coils are
to be put. Without knowing the circuit we are
unable to give vou values.

“C.G.B. "' (Newport, Mon.) asks for sugges-
s aax to extending the range of a German tuner.

Az thiz tuner is desi for efficient short wave
recepiion it will be difficult to extend the range
without dismantling. Completely strip out all the
winding, revnove wire from [ormers and rewind the
large diameter A.T.I. with a two pile winding, and
smaller diameter portion with a row of basket coils.
Wind the rotating former with a four-pile winding
and use as reaction. Arrange the barrel switches
1o ehminate dead end effect. Remove the buzzer,
substitute a wvalve holder and connect up #s a
reaction  tuner with tuned plate cirenit. The
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v Zelle " and v Prufentaste ' keys may be con-
nected for short and long wave tuning.

“B.H.C.M." (Portishead) asks (1) Why.
in o simple one-circuil cryafal sef the curreni goes
through the high resistance of the crysial and telephones
rather than through the low resistance of the A.T.I.
(2) If it would be betier to wind the A.T.1. with
No. 34 instead of No, 36, (3) What are the times,
ete., of the half-hour weekly telephony.

i1 and 2) For an adequate treatment vou should
see A book surh as Bangayv's ** First I}rimﬁpleﬂ."
We may point out that for the very high frequencies
Bmﬁluypd };‘n wireleas T‘.'"'“FL"'&’:I““"'““E I?u: the H..T'-[I.I
makas 1t ofler a Lt 1m ance to t pl.muﬁ'ﬂu
current in spite of its low ohmic resistance. Using
No. 34 wire & undesirable as it increases the ochmic
registance which leads to bad tuning and a weakness
of signals.

(3) Tuesday evenings, 7 to 7.30 pm., § kW,
wavelength TN metres.

**H.C."" (Brighouse) sends aketeh of o eirenil
and wsks (1) Particulars of intervalve transformer
and telephone-trunsformer.  (2) Volues of cerfain
roide neers.

(1) Imtervalve transformeer, | oz, amed 3 oza,
of No. 44, wound on & core of iron wirea "’ diameter
by 37 long. For telephone transformer, see reply

Cto Y IVAN "' (ML HIll) recently.

(2) " about 0-001 mid., I} about -5 mids.

" C.W.8."" (Hurstplerpoint) refers to Fig. 10,
page T20, February 18th issue, and asks (1) For
prefies of voidensers, (2} If switalle for o beginier,
(3) If certnini gear is suitable for the evrewit.

(1) The A T.U, about 0001 mfd. and the anode
condenser (1-(005 mifd.

(2} We do not like thiz circut at all. 1t will
give great senmitiveness at times. but a double
tuned cirenit of this kind is always very tricky
to handle. It will give serious reradiation, and the
telephones should be on the earth side of the H.T.
hattery, amd should also be shunted by a condensar.
We should advise yvou to omit the (-(HHIG mifd.
condenser, to begin with at any rate,

(3} Yes

“TYRO " (London) asks (1) For a desoriptive
boak on wireless dealing with the earlier work and
wlap the move modern.  (2) For a book describing the
ronstrucHon i single valve receiver.

(1) Moet of the sarlier books describa the initial
work well. A good modern descriptive book is
* Btanlev's Wireleas Te hy." More slemen-
tary books are ' Bangay's First Principles " and
his " Oscillation Valves.™

{2) We do not know of fuch a book, but articles
on the subject a in the issues for February
Sth, 19th, and March 19th, 1921.

“*NIVICE " (London) asks (1) The cost of n
anviell complefe malve recerver, capable of receiving
PCGG. (2) What instruments will be necessary
fo build owe.

(1) It iz difficult to give exact figurea as so
many different types of set are possible. You
should be able to buy a st completa with batteries,
ete.. for from €10 to £15.  If vou made it vourself
it wounld cost about half this,

{2) Aerial, varioua tuning coils, two wvariahle
condensers, about two valves, filament battery,
H.T. battery, filament resistance, telefihone trans.
former, one or two block condensers and a pair of
telepliomis=,
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“ J.E.8. "" {Oundle) sends sketch of a circuit and
ausks if i is correct. (2) If he can use No. 32 wnre.
{3) If a condenser of a gepe described will be useful.
(4) If it can be wsed for ircuil shown.

(1) No. The primary of a coupler should be in
sories with the A.T.1. and not in parallel with it,

(2) For useful wavelength coils should be
bigger than you suggest; A.T.I. say 6" x 127
of No. 22; coupler primary 4° x 3° of No. 22;
Secondarv, 7 = -En” of No. 26.

(3) Condenser should be fairly satisisctory if the
plate systems are well insulated from each other
with ebonite or similar material, but you will prob-
ably find the calibration will vary considerably
from time to time. _

(4) Yea. Your potentiometer arrangement is
incorrect,

“W.R. '"" (North Shields) submils a diagram
and asks for criticiem. (2) If vulcanised fibre
shect may be used for mounting the sel.

{1} Bet s 0O.K., except for the anode circuit
arrangement. It ia undeairable to pasa the current
from both wvalves through the telephones. The
iron-cored winding in series with the reaction coil
should have a condenser across it. The connections
of the anode circuits may be as in Fig. 3, page 674,
in which the telephones are supposed to be inserted
acrosa the 0-001 mfd. condenser.

(2) This material, if of good quality, should be
guite satisfuctory, providing your operating room
is kept fairly dry.

“THOMAS McGEE'' (Hampton-in-Arden).

{1} The set will probably work with these coils.

(2} Try about 0-001 mid.

(3) Yoe.

(4} Infficult to say exactly, probably up te about

b)) metres.
“ J.B.B.M. ' (Bothwell) refers to Fig. 12,
page 726, and asks (1) For dimensions per coil.

(2) If “Ora™ valves could be wsed. - (3) What
H.T. would be required. (4) If o shonld
receie 2MT,

(1) About 9 » 5" of No. 26. The col should,
of course, have a slider.

{2) Yea.

{3) About 80 volta.

(4) It might, but we do not think a great deal of
the merits of this circuit.

"“J.B." (Sittingbourne) submils a diagram
of @ two.valve sel and asks (1) If it ix the sel or his
oum inexperience which prevents him getting PCGG.
(2) How the walves function. (3) If it ia correct
to prevent reradiciion by wsning as much filament
resistance as posmible.

{1) We see no reason why the set should not
receive PCGG. Failure is probably due to in.
exXperience a8 you su t.

(2) The ﬂrﬂ{ 'lmlvﬂgg':! H.F. amplifying and the
second detecting.

(3) This will do so, but only at wvery serious
expense of weakening of the signals. The results
ghould be obtained by coupling the asrial very
loosely to a cloasd circuit attached to the grid and
filament of the first valve.

“AMATURE "' (Ramsgate) sends a diagram

@ four-valve circusd and osks (1) For cribiciem.
(2) If 4t ahbuld receive PCGG atf B0 miles on a
P.M.G. aerial. (3) Value for leaks. (4) If he
should hear BYZ on a frome aerial.
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(1) Qu.lt.tﬂl{ exceopt more H.T. volts, say B0
are desirable.

(2) Yea.

(3) 2 to 5 megohma.

{4) Probably with a good frame of large
dimensions.

“V.B."" (Reading).—It is of no use your
merely loading your serial up to the wavelength
of a normal F.M.G. For satisfactory results you
will uire 0 tune for much longer wavelengths
than lla, say 3,000 metres. For this p

n-ur;nih should be about 8" = 10" wound with

o 22

' W.E." (Waterlooville) sends a diagram of a
crystal receiver and asks (1) The use of a high
remstionee cotl connecled aeross the aeral and esrth
terminala. (2) For windings for 7,000 metres.
{3) If certain lnmpfu of wire might be wsed.

(1) This coil is a static leak, to prevent any
charge picked up by the aerial from arcumulating
on the serial condenser and finally discharging
acroas it.

(2) With the A.T.C. used in parallel, A.T.I.
might be 6 =« 8" of No. 22 ; primary, 3} x 127,
also No. 22 : sec 4" x 12", of No. 28.

(3) No. 2 or 3 will probably do for the aorial
No. 4 or preferably 5, for the closed
"'”“E'A W."' (Croydon) sends a diagrom of a

iE -l‘l e £
fuv-pelve mé(nr eridiciam, and asks (2) If @ will
receive POG

{1} Cireuit is satisfactory, except that reaction
coil should couple with closed circuit eoil and not
with the A.T.1., and ako there should be & capacity
of about 0-001 mid. placed across the telephone
transformer primary.

(2) Yes.

‘ F.8,G." (Derby) senda aketches of #wo circwits
and asks (1) If correct, and if the three-valve circuwil
will receive POGG. (2) For crificiem of a
geriad. (3) Capacity of fwo condensers. (4) Whai
telephone arrangement would be best

(1) Crystal circuit is poor. Bes circuit in

given to “C.B." (Doncaster). Valve
eireuit is in order.
(2) O.K.

{3) About 0-001 mfd. each.

{4) L.R. telephones with transformer ia best.
H.R. telephones with & 1/1 transformer are generally
inefficient, and H.R. telephones slone are undesir-
able in & multivalve set.

SHARE MARKET REPORT
Prices as we go to pross, ano ;—

Marroni Ordinary . .. E2 4 B
o Preference .. .. 2 3 0
" Inter. Marine .. .. 1 9 @
i Canadian e aa 8 0

Radio Corporation of America :—
Ordinary .. .. .. .. 15
Preference .. .. .. .. 14

CALIFORMIA
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If you have constructed your own receiving

set, and are not quite satished with the results

or appearance, we are prepared to renovate it

and put it in thorough working order for quite
a moderate charge.

Send full particulars and we will quote for

the necessary alterations. “WAIT AND SEE"”

Come and see our apparatus at our

SHOWROOMS

where we have a set working on which you can
hear signals while using any particular piece
of apparatus you may require demonstrated.

We test all apparatus on signals before despatch
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C.W. Reception Viewed from Another Standpoint

By Puirir R. Couvnsey, B.Se., F.Inst. ., A M.L.E.E. 5

HE recaption of eontiouous wawe signals
ntrodunes  different problems to nﬂ‘m
ancountered with the asimpler recsivers
which 'lrm utllmnd for “ spark " or damped wave
tgnr is generally well known, it is
to cuot up the transmitted waves
mt-u io groupa following each other at an
sudi I' uency, a8 is done in ** Chopped C.W.,"”
and in “ Tonic Train " transmission, or to n.pply
some similar method at the receiving end of the
wrenit. If this is not done, each dot and dash
will meraly pive rise in the tslephones at the
recéiver to a current which remains sensibly
uniform th out the duration of the signal.
The desired mdhﬁﬂnhﬁuuﬂyh&nhhimdif
the received telephone ecurrent is interrupted hy
some mitable eontact or commutator at a frequency
within the audible range, ro as to allow the fow
thrq'u.gi: the telephones of repeated Fuluu of current
during the continuance of the mgnal. Such an
mterrupter can be constructed out of a vibrating
wantact, such as a tuning.fork provided with a driv-
mg magnet and contact in addition to the contacta
m the talephone cirenit, or hy any ronvenient form
of rotary commutator that will give the desired

frequency.
Various simple armngementa of this ty
“tikkors " aa they are usnally called—have E;

described :"Bf:m'hlj" in thess columns.* It may,
bowever, be of interest to point'out that the motor.
driven commutator that was fitted into the various
patterns of ** Wilson " spark transmitting apparatus
may he utilised for this purposs. Numbers of these
motor-driven commutators have bean sold by the

" Dheposala Board," and some interesting experi-
méfita on these lines can be performed with them.
They may also, of course, be utilised if desired as
& “chopper "' in a C.W. transmitting circuit of small
pawer to enable chopped C.W. to be sent out.

The more usual method used for receiving con-
linnous waves is based upon applications of the
7 hﬂu'ndyna method in one or other of ita forms,

in which the incoming high-frequency oscillations
forming the signal are caused to react with &
supply of high-frequency oscillations produced

— .

*Wireleas World, 9, pp. I.IEHBH

locally, the frequency of the local oscillations being
noearly the same as that of the insoming signal,
w0 that ** heata " are set up batwesn them, much in
the same way as beats are acoustically
between two sounds of nearly the same pitch.

All of thess methods can be considered from the
viewpoint of modulating the steady C.W. by soms
means or other, unu:ta;m.pmuupnn it some
variations which will be of acoustic frequancy.
This modulation may be ied at either the
transmitting or at the receiving end of the circuit,
and there are, perhaps, some advantages in con-
udﬂr}:ng the question in this way. Ewveryone who

or haa listened to a radio- I.uluphnnu
mn.umt.m mll be familiar with the term
centage of modulation, and of the effects ubi-nm.-d
when the tage modulation is too low. A
similar loss of effectiveness can and does oceur
when the " percentage modulation ™ of the C.W.
recaiver i too amall,

For the sake of example, let us consider a few
tvpical coses in turn. Taking first the modulation
of the radisted wavea from the transmitter, aa in
" tomic train "' or * chopped C.W. " transmission.
This case is evidently very similar to ordinary
radio-telephone modulation, so that a similar reason -
ing as to the percen modulation applies. 1f
this modulation is effected by feeding the trans-
mitting valve with single-phass alternating current
for tonic-train transmission, or hy actusl perioddio
interruption of the transmitting serial eircuit by
SO suitahle form of commutator or interrupter,
as in  ““chopped C.W." i.'.rn.n.u.l:uimmn.. the per-
centage modulstion will be all that ia desired.
If, howevar, the modulation of the transmitted
radiation is effected by setting up two tranamitting
circuita of mearly the same oscillation frequency,
using either closely adjacent but separate aerials,
or hy appropriste coupling to one common aerial,
so that a beat frequency within the acoustic limits
is produced, then the ntage modulation may or
may not be satisfactory depending mainly upon
the relative intensitiea of the two oscillating
currents.

At tha receiver, however, the conditions are very
different, and the percentage modulation, if we may
use the term in this case in the senve referrod to
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above, may vary within quite wide limits. For
example, consider the reception of C.W. signals
by including some form of intermittent contact
or interrupter in the aorisl rircuit in conjunction
with & detector of any ordinary type. In this case,
the encrgy in the serial circuit ‘will pass on to the
detactor only during thoss perioda when the circuit
is closed by the interrupter, but will be lost as far
aa the receiver is concerned during the remaini
intervala. The efficiency of the arrangement
depend upon the relative duration of the open and
closed contact periods, but will seldom exceed &0
cent., and will often be lower. In a sense,
waver, the modulation hy this method may be
said to be complete, as the actual rnerey Rowing to
the detector variea between zero and the meximum
ible value. The arrangement in whirh the
mterrupter or “ tikker ' is included in the tele-
phone cireuit—s.e., the dstactor output ecirewit-—-
gives, however, better results, since the energy
reosived during the periods when the contact ia
open nead not them be lost, but can be atored up
in an riate shunt condenser ready for dis-
charge through the telephones, and utilisation
thersin as soon as the contact closea again.

In the case of heterodyne reception in any of ita
woll-known forms, the modulation of the incoming
oacillations is effected by meana of the local hetero-
dyne oscillations, which are adjusted to have nearl
the same frequency aa the signal to be received.
The percentages modulation ma vary within
wide limits depending npon the tive intensities
of the signal and tha local heretodsne oacillations.
The modulated or heterodvned oscillations, have,
however, to pass through the detector, and it is
here that congiderable loas occurs.  If the detector
were an ideally perfect rectifier, all the semi-
okcillations of one sign would pass through it, and
all the other half waves would be suppressed, so
that the amplitude of the rectified current would be
proportional to that of the oscillations applied to
the detector. However, in most practical formas of
detector—including the ordinary three.electrode

Wa

Fig. L.

valve—the ocutput is by no means directly propor-
tional to the input, but falls off more rapidly than
the applied input especially for amall values of the
input. In other words, ifywa have a given signal
Jm from a given oscillation source, if the &

of the received oacillation is reduced to one-half
of its initial value, the output of the detector will
fall off not to one half, but more nearly to one-
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quarter of what it was originally. Hence, for very
woak signals the ordinary detector becomes wvery
inefficient. The output of an oscillating valve, or
autodyne receiver, doea not fall off quite ao rapidly
:5 does tlmt-.]t:ir:duimil: detector vull_.\;.. m

v is to same extent by a

i heterodyne receiver. One of the main
reasons for thia improvement is due to the increassd

(‘g—-ﬁ"—*—

r
-F'.f:ri‘
energy provided by the local oscillations for the
detector to handle. The total current pasang

through the detector can be adjusted by altering the
strength of the heterodyme, so that the detector
operates at or near its most effective working point

Bearing in mind, however, what has been stated
above with regard to the “ modulation ™ of the
signal oscillations, the question may be raised as to
whether it is not posaible to apply some of the more
usual modalation circuita to the receiving (TN
R. Jouaust in & recont communication to the
French Academy of Sciences has pointed out that
this may be done, and has stated that romarkably

reanlts are obtainable. In any armngement
of this sort, a detector valve ia no longer required,
but the incoming mignals are caused to modulate
the output of a separate osecillating valve—muah
intuhuunmwljruﬂmmicrﬂlﬂl:nmiuuﬁ Lo
modulate the output of the oscillating valve of a
radio-telephons transmitter. In order that the
resultant modulated output may be sudible in the
receiving teh&l;unw, it 18 desirable to adjust the
frequency of cecillating valve to a value nearly
the same ss the incoming oscillations, so that the
pulsations of the amplitude of the local cecillations
-tqh-a%umc nearly equal to their own will
" beata " to formed which can be heard in
recaivers. Evidently to make use
this idea, many types of circuit are poesible, si
the modulation can be applied to the osci
':u.]vu in s nmhar of m Im. ]t.il:am

iagrammatically one m - i
signal oscillations being employed to control a
modulator wvalve which scia as an i
shunt to the oscillation cirenit of the local cecillator
valve. The telephonee T in that di
shown in rzeriee with the plate circuit of the
modulator valve, so that they are influenced by the
current shunted off from the oscillator.

The receiving aerial cirouit A, L, O, E, is pro-
vided with the uwsmual tuning and o ArTAnge-
ments for passing the incoming energy on to a
tuned secondary circuit L, C,, in the usual manner.

afg

|
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In place of joining the usnal detector valve across
the secondary circuit L,C,—or alternatively across
the aerial circuit Ly Cy by direct conneetion—
ngﬁﬂnndﬁlnmmtaftham-m‘uhmrmhm?.
are mmilarly connectedt. The local oscillator valve
V, is provided with the usual oscillation circuits
for generating oscillations in the closed ecircuit
L, C; by the reaction coil L, connested in the anodes
eirenit of this valve. The plate-filament eciccuit
of the modulator valve V, is connected acrosa this
oacillation eircuit Ly C. of the valve V,, so that the
plate-filament path of the valve V, acts as a shunt
of variable im ce across the oscillation circuit,
L, C,, thua controlling the amplitude of the locally
ted oscillations, The telephones T should
shunted by a small by-pass condenser, since the
currents drawn off or absorbed by the modulator
valve are radio-frequency onee from the oscillatory
cirenit L, C,.

The aimilarity of this a ant to the shunt
or absorption control method for a radio-
tronemitter may be brought out by comparing
Fig. 1 with Fig. 2, which shows the connections for
the transmitter, the modulator wvalve V, here
being rontrolled by the microphone M, and the

output of the oescillator valve Vi being applied
to the aerial cirenit A* E” instead of to the telephones
T {Fig. 1) In both cases both valves can be fed

from the common L.T. battery B,, while the H.T.
source B, is connected in the plate circuit of the
oacillator valve only.

Some experimenta on these lines that have been
carried out by the writer, have shown that the

-
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method can guite sasily be given the same order of
sensitivenesa as is possessed by the more usual
detector arrangements, while doubtless a better
ent of the apparatus would give improved
resulta, [t has in fact been claimed by Jouaust
that by this mothod, used in conjunction with two
high-frequency amplifying valves, it is possible in
Paris to read signals from Annapolis using Af A
framo aerial & square coil of wire of 8 ins. side by
4 ina. long, and that the results obtained are much
au}nﬁur to those porsible with ordinary apparatus.
n order to experiment with the method, any
convenient rate heterodyne oscillator may be
used for the valve V, (Fig. 1) and ite associated
circuits, and the modulator valve can be joined
across the tuning condenser of the hetarodyne
in the manner indicated. It is convenient sometimes
to add a potentiometer in the grid circuit of the
modulator valve V,, so as to control its absorption
affect on the oscillation valve. Exﬂ:rimanta ahow
that as a ruls no improvement of the arrangement
i= made by adding a D.C. voltage into the plate
cirenit of the modulator valve in addition to the
H.F. voltage applisd by the oscillator valve V,
thus showing that the valve is functioning truly as
a modulator rather than as a detector valve.
Evidently the modulation effect can be applisd
to the oscillator in many different ways, hut these
may not all be equally affective for receiving pur-
just as their operation as transmitters varies
with the conditions of use. Further expenments
on thess lines are in progress, the results of which
may be publishod at a later date.

The Writtle Transmissions

T iz really only a matter of a few weeaks gince

the introduction of the first officially recognised

tranemissions for amateura in this country,

and yet already the Tuesday evening telephony and

transmission of calibration waves is looked forward

to as an established feature in the amateur pro-
e,

From the numerous reports on the reception of
these tranemissions which we have received, it
would appear that the reception is good in almost

part of the country, and the transmissions,
rticularly the telephony, ia very much looked
orward to.

The Marconi Scientific Instrument Company,
in their transmission of telsphony on Tuesday,
April 11th. gave some interesting information
regarding the station and also notes on the reception
in different parts of the country obtained from
lettara received from amateurs. For the informa-
tion of thoss who did not record these remarks,
we give below some of the more interesting of the
observations transmitted.

The speaker at the Writtle Station announced
that many hundreds of re on their trans-
missions had been received, and that only a few
would be quoted. An observer at an serodrome
over 100 miles distant from the tranamitting station
wrote that * out of all the hony I have heard,
both service and commercial, it is far the best
and most clear.” Mr. G. W. Bonzie, of Peterculter,
Aberdeenshire, reported that he could follow the

music with telephones on the table using three
valves, and Mr. J. A. Crombie, of Guthrie, Forfar-
shire, using an amateur-built five.valve set,

the music and speech in & loud speaker andible
all over the room. It is intereating to note that
some careful observers in Edinburgh have difficulty
in getting the H;Ehmy and report that a fading
off 18 marked. ose reaponsible for the transs
missions state that the aerial amperage during
transmission remains practically constant through-
out, and, in consequence, they attribute this fading
to local conditiona in the Edinburgh distriet, and
invite further reports and observations from that
district in particular. In the Liverpool district
the telephony is well received with a single valve
set, though psome jamming from Seaforth is
experienced. Two of the most interesting reports
of reception which were announced are those of
Measrs. 8. Lowley, of Liverpool, and C. Bain, of
Newcastle-on-Tyne, the former reporting clear
reception of the telephony on a four-wire indoor
12-ft. nerial, using & three.valve receiver, and the
latter reporting that miusic is audible thres feet from
the telephones using an indoor aerial 25 ft. long, and
a four-valve receiver, using two high frequency
amplifying valves.

".Fha arcompanying photographs will be of interest
as showing the aerial and apparatus used in the
tranamisaions,

Fig. | shows the aerial at Writtle, the dimensions
of which are 200 ft. long and 110 ft. high, the aerial
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Fig. 1. The aerial wacd for the 2MT Ironsmiasions.

Fl'r.l. 2. Thie H‘rthlrui-.!h}.lg'_l r.ijq.ﬂl‘n.fm {.lf 2MT.

Original from
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h-!lli.tlg of the inverted “ L™ type, employing four
wires.

Fig. 2 shows the transmitter, including the
rectifier valves, cholke control being vaed in modala-
tion. It 18 hoped to give a fuller account of the
station at a later date.

The organisers of the transmissions notifv us
that they h a change in wavelength may be
effected at a later date in order to overcome some

THE
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of the jamming which most of the reports received
indieate gives a good deal of trouble, In this
connection they suggest that frame aerials might be
used to a greater extent by those who are able to
employ several valves in their reception, and that
Er pe some useiul sxperimental work might also

done in the direction of eliminating inter-
ilirectad

ference by the execution

of suitably
aorials,

An Amateur Station in Chester

By J. . WaALKER,

YEAR ago | decided to re-erect the wireless
Alnutu.'llutinn which | had at my house prior
to the war. [ decided to make a single valve
et of simple design and had no intention of cone-
structing a large station or spending much time on
it, but the accompanying photographs and deserip.
tiwon will show how resolutions can so easilv be
hroken when one gets really keen.
I will spend no time in giving details of all the

S

various girenita and instruments [ have made and
scrapped before 1 considered my set was, in my
opinion, nearly perfect, but will start now on a
deseription of my present station,

The aerial is a twin wire phosphor bronze 70 feet

long from the free end to the instruments spaced
for 54 feet of its length by two 7 ft. 6 in. ash
spreaders. The free end is 54 feet high and the
lead-in end is 34 feet high. The tallest mast is
fixed to a 10 ft. baulk of oak, sunk five feet into the
ground on o cement bed, and is so arranged that four
men can lower the mast in a few minutes by means
of a block and tackle. Execept for alight sereening
near the lead-in the aerial 15 well clear of all trees

3
:
a
3

Fg 1.

and roois.  The earth is to a water pipe conveniently
situated in the instrument room.

The set iteelfl is easily explained by a glance at
the diagram of connections.

Tuming & done entirely by honeycomb  coils,
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The first few honeycombs used were home -made
and gave very good result=, but to make a neat job
of them took so much time that 1 econsidered it
cheaper in the long run to huy them.

My formers were made of 2 in. diameter hard
wood, 1} in. wide, 32 holes being drlled eaually
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gince one does not require to use all three valves
on high power stations.

Transformers wound to the following wavelengths
are used : 400, 600, 1,000, 2,000, 5000, 8,000,
10,0000 and 13,0000, and more are in course of con-

T L

struetion.
.I-—r-r
T l-

ot

L)

| 5

Ay A

round sach side to take thin crochet needles, the
method of winding following that described in a
back number of The Wireless World, 1 found that
to get a pure honeyeomb formation took me about
five minutes a laver and a considerable amount of
patience.

The honeyeombs now used are those sold by
Messrs. Ashleve, of Liverpool. 1T have about
twenty of them and find that some of the coils have

Fig. 3.

to be duplicated for best results for sgme stations,

nsing them as a loose ecoupled tuner. The two
tuning condensers are of 0-001 mfd.. shunted by a
vernier condenser for fine tuning.

The thres valve HLF, amplifier has now been in
use about eight months and @ves good results,
The transformers used were purchased, but extra
valve sockets have recent Iy been fitted to use trans-
formers of my own make, having four valve pins
fitted. A 4-point rotary switch is so wired that
cither none, one, two or three valves for high
frequency amplification can be used, pulling out
the transformer which is not required. breaking off
the circuit of the unnsed valve, Thi= 1 find wsefal

T
L —

Fig 2.

Three variable condensers are shunted across the
primaries of the transformers. These condensers
are fitted with long ebonite handles so that the
capacity of the body does not upset the setting.
iSee Fig. 3). Each valve is controlled by a separate
filament rheostat, a potentiometer of about 600
ohms, external to the nstrument controlling the
gride. [ nse Mullard valves on this amplifier.

The amplified oscillations are next brought to a
separate unit, which is purely and simply a rectifier.
Thiz instrument can be used by iteelf as & single
valve receiver and comprises reaction condenser,
filoment resizstance, valve socket, grid leak, variable
grid condenser of (0-d4 mfd., telephone condenser
and necessary terminals,  Interposed between this
rectifying unit and the 3.valve low frequency
amplifier is a jark, mounted in & box with four
terminals. Al the telephones have plugs fitted to
them, therefore it is guite an easy matter to plug
in either the head telephones or loud speaker after
the first four valves and thereby breaking the circwit
to the low frequency amplifier.

The JI-valve low frequency amplifier follows
standard practice.  All the three transformers are
apaced out as far as possible in the instrument, each
valve has a separate rheostat and jacks are fitted
a0 that either one, two, or three valves can be used
wt will. A potentiometer and local cells of 3 volts
control the grids. Marconi * R " valves are used
with thiz instrument.  This instrument can be seen
in the right-hand bottom corner of the tahle
(e Fig. 1),

Sinee the amplifier works so l.|u1at|_*,r [ have just
constructed an extra stage a0 a8 to hr.mg in coneerts
even louder than before.  This comprises a separate
unit (not in Fig. 1), having a Federal transformer,
two valves in parallel, to cope with the heavy
current, rheostat and switeh.

The loud speaker s of 4,000 ohms, resistance.
oné pair of head telephones are of 120 ohms and are
of the adjustable type { Brown's), used with a trans-
lormer, the others are Brown's A type, 2,000 ohmas,
which I find are slightly better for telephony.

Two H.T. batteries are used, one of 456-60 volis
for the H.F. amplifier and rectifier ; 75 volts on
the L.F. amplifier, Siemen’s 15 volt units being
(TET

UNIVERSITY OF CALIFORNIA



Armir. 29, 1922

A reversing switch is fitted in the reactance
circuit (magnetic reactance being used). Three
i-volt, 100 amp. hour accumulators are used for the
valves, these being kept continually charged on the
premisea,

All instruments are mounted on matt finlahed
ebonite and the panels are fitted on to polished
mahogany boxzes, every terminal and screw-head
is nickel-plated, so giving the set a very pleasing
finmah. Thu table and some of the instrument hoxes
were ¥ made for me, otherwise all the reat,
with aexception of coils, transformers and some
variable condensers, were home.made in my own
workshop.

Although the pho 8 were only taken a few
weeks ago, many detailed improvementa have been
made, the tanmg condensers have heemn mounted in
& more convenient pogition (they can be seen in the
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bottom leit corner of the table), and wiring haa
been much simplified.

Resulta with this set are gnod. 2ZMT ia excellent.
Annapolis, New Jersey, ete,, vcome in well. PCGG
has been heard down in the garden 40 B AWAY
from the set. Mr. Burnbam and Mr. Wm. Le Queux
have bean heard, and the Sheflield, Manchester and
Halifax amateurs come in loud. Parns, with her
afternoon telephony, is good, but I have yet to wind
some H.F. transformers to her wavelength for best
resulta. All Fu:ruE-aa.n stations come in well, in fact
thereis a regular " farmyard " on every wavelength.

I have omitted tﬁ go mt-u & detailed construction
of my set, but if anyone should care to know any-
thing further about the various instruments [ wall
be pleassd to furnish particulars if they apply in
writing to me at §, Curzon Park, Cheater, where
my station is situated.

A Detachable “Pin-Type” Resistance Capacity Coupling
for H.F. Amplifiers

By H. (.

NE of the d.ludwnmgu of the invaluable

E type intarchangeable H.F. trans-
l'n?f;arn,mwunmmnnlymud:n}l?

am ia the expense of winding them for the
Hmwhng‘th ranges. This ex

nss is un-
[ﬂr wavelengtha nb-uva L) metres
if the o reaistanos-ci ¥ coupling ran

ba quickly substituted for that of t-]m transformer,
as it is well known that there is little to choose
between the two methode on the higher range of

wavelengths.

The writer has found the ful[-umng pin-type
i mmt}r coupling . ve afficiént
:-lgln used in conjunction with a one-valve H.F.
sot having grid condenssr and leak attached to a

Evana, M.Sc.

second detector valve. Tha mup]in'g: betwesn thess
two valves ia as shown, when using transformer.

HI +
"T TO @D
= O— CONDENSER
BLIDER OF LT+ OF \LVE &
PLATE OF
WALWVE |
Fiy, 2 (a).

The ordinary internal eonnections for an inter-
changeable transformer are as shown in .'h,

An ordinary valve holder or better a
piece of ebonite having four valve pins uliac
can be substituted for the tranaformer Fig. 25,
a8 shown in Fig. Ze.

Connected acrosa the * filament " or ** primary ™
pins ia & 50,000 ochms anode resistance, and the pin
nearest to the plate of valve | is connected to the
* grid " pin. It will be observed that the pin which
in the transformer waa connected to the potentio-
meter slider {or L.T.4) is now idls, but this is
of no importance as the grid of No. 2 valve is still
conneotad to the potentiometer {or L.T. 4 ) through
the grid-leak.

The wvariable condenaer which was soross rthe
primary of the transformer now serves a useful
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purpose in giving greater effect to the vanations
in _Fa“mm across the high resistance,

n seta having no grid-leaks and grid-condensers,
and also in eoupling up a serics of H.F., amplifying

Fig. 2 (b).

valves, it will, of course, bhe necessary to substitute
a small capacity for the direct connection between
“grid" pin and * filament " pin of Fig. 2e.
As a matter of fact the tuning condenser usually
employed for the primary of the transformer can

Fig. 2 {v).

be placed across these two points in the set, and

would then serve for both purpeses (Fig, 3a).
HT =+
POTENTIOMETER
WOER OR LT +) O L 2

PLATE oF
WBLWTE |

Fig, 3 ().

Then for rapidly converting from transiormer to
high resistance amplification it is only necessary
to have a resistance of 50,000 ochins and a grid.lea
of 2 megohms mounted as in Fig. 3b. This
applise when the internal connections of the set
are a8 in Fig. Ja.

Finally, a perfectly safe arrangement which will
give satisfaction either between H.F. valves or
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between H.F. Valve and Detector on all ordinary
sote, whether internally connected as in Fig., 2a
or Fig. 3a, is a combined resistance-capacity
and grid-leak on the detachable unit as in Fig. 4.

1922

2M0

Fig. 3 (b).

The whole can be mounted on & piece of ebonie
of about 2ins. by 1in., and forms a very useful
adjunct to a transformer H.F. amplifier set. Tt is
of great use for experimental purposes for rapidly
comparing the efficiency of the different resistances,
grid -leaks, ete., for different wavelengths and signal

st rengrtha,
ZMi g

0-0002 uF

Fig. 4.

The idea is, of course, capable of extension to
impedance-capacity  amplification. For relative
teats on this subject small terminals could b
mounted to facilitate interchanges.

Experimental Station

r. —-' e

f:l. 1 - A%
|.I-.d - I'
S

P aulnd o

Siotion of Mr. l"nfrn;?rrf. Rasham ol Buah H'ii-i'
ark, N.
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A Method for the Measurement of R.F. Resistances*

By Prof. P. 0. PEDERISEN.

Introductlon .

HE exact measurement of radio-frequency

resiatance ia still a rather difficult problem

although the development of convenient
proérators of continuous waves has considerably
diminished thess difficaltiss.

The older methodst were nearly all based on
the fundamental investigations of V. Bjerknes }
on resonance in simple and coupled ecircuits. These
ol measurements were often carried out m the
following manner ;—Spark discharges were pro-
dueed in the circuit under test and the resulting
oscillations were investigated by means of a
separnte auxiliary circuit loosely coupled to and
in resonance with the test ciremt. The messurs-
ments in connection with the auxiliary circuit
were mostly carried out by means of a quadrant
electrometer, the deflection of this being pro-
portional to the time integral of the sguare of
the potential difference.

ith regard to the more modern methods I
may refer to a paper of J. H. Dellinger.§ This
paper also treats some of the difficulties met with
in these measurements.

It would in several respecta be of great advantage
to have to do with only one single circuit, viz.,
the ecirewit to be teated. All difficulties con-
nected with the tuning and the coupling would,
in this way, be eliminated.

»
=
(]

Fig. 1. Simple Diagram of Conneclions.
0f methods working along these lines we shall
later on mention one or two, but before doing so,
we ghall very briefly consider the ocecillations of
the cirouit shown in heavy lines in Fig. 1. Using
the symbols of Fig. 1 the current will be given by

*'=—_F!—,_ e """"‘-iu(l '\JIL::? - ,‘%)““J

No- 4
C 4

* Eeceived December 1%, rgan.
tE. Nesper: Dhe Frequenzmesser ood Dimpfungsmesser der

5 . 1h5-298, Leipzig, 1507,

1V, By : bgm]lhlng ichnaller slectrischer Schwingungen
| Wissbsmann's A 4 P Td, -Iﬂ-{'. Ueber den :ttl.tl_h:hen
Verlant der Schwingungen m ertzschen Leiter (ibid. 44,

P 34, iBgr).  Ueber elect Fesomanz (obed. 55, p. 131, 1Bg4).

§]. H. ger: The Measurement of Frequency
Restamce, (Procesdimgs of (he [wstltwte of FRodio Engineers,
Iopox7-Ea, agrg)

or very nearly by

: L I TT AT i
o= F*\[-(E-'E ML gin JLE

This current is shown in Fig. 2, and with the
symbols used there we have—

4, _ AwRVYOL , - L P
3 £ or B '_.Jﬂrlﬂg El'-: . o 12)
The values of L, € antl the ratio a,/n, being known
the radio frequency resiatance MAY ol
culated from equation (2). This principle has
been used by E. Rutherford | and J. Zenneck.
The first-mentioned author used magnetised stesl
neadlea, the last mentioned & Braun tube., Both

. (1n)

Fig. 2. Oscilloling Current Curve,
methods are beautiful in prineiple but rather
complicated, and they can hardly used in con-
nection with feably damped eirenits,

] .—M'Ethl:lﬂ-

The method treated of in the following is
similar to that used by V. Bjerknes and his
pupils**, in so far s both use a quadrant electro-
meter giving deflections proportional to the time
integral of the square of the potential difference.
But in our method this quadrant electrometer is
connected directly to the circuit under test—
see Figs. 1, 3 and 4—and not to a separate circuit,
loosoly coupled to the teat circuit.

We shall now consider the arrangement shown
in Fig. 1. The condenser C at present supposed
to be without leakage, is charged to the p.d.
¥, when the key N is in the position ac. And
when the key ia then depressed to the position
ab the condenser is discharged through the cireunit
shown in heavy lines, and containing the coil
L, having a radio-frequency resistance K.

1 E. Ruthecford : A Magnetic Detector of Elechrical Wawes,
and some of its Applications, (Transachions of the Hoyal Sociely,
Wol, 13ga, 1, 1Bg7.) : Xt

1 j.Mk : ﬁmnm. am die Dimplans eleetrischer Schwing:
ungen sichihar ru machen. (Ansalim Ser Plhysih, 4, po Bot, 1900.)

*= Y Bjerknes - Wialmonn's Annalm g8, pe 77, 1851,

S, Lagecgren | Ueher elektrmche Foerglanssteahlung. sStockholm,

1903,
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The time integral P of the
between the terminals A and
then given by—

P/ d\'p_ L
.u(L' d,) ot o Vo A
or .Ha—-'i't;.ﬂ' . {3am)

The value of P may be determined by means of
a guadrant elsctrometer, one pair of quadrani+
and the needle being connected to the terminnl
A of L, the other pair to the terminal B (sea Fig 3).
The throw of the elsctrometer will then be pro-
portional to F. The determination of the ballistic
conastant of the electrometer will be discussed
Inter on®.

The velues of ¥, L and P being known, the
valus of R is determined by means of (3a).

square of the p.d.
B of the coil 1. is

(3)

Q
s
w
L
n ™
! 1
H
7
L
A B

Fig. 3. Quadrant Electrometer with Connections,

If ¥ and L are kept constant and an extra
resistance r is insertad in the circuit and the cor-
responding value of P denoted by P, we have

L

R4r—= . F'
From this equation and (3a) we got
R+r P ol
o g = e or R rPTP' .. (4

By measurement of the two electrometer throwa
sorresponding to R and R + r respectively, the
valuoe of B can be caleulated from (4), providad,
of course, that the p.d. V, ia the same in both
Canew,

TR

- ®Y, Pierkpes and 5 Lagergren owed a gquadrant eledctrometers
of which one pair of quadranis was remdoved, the needic being
insulated and each one of the two wires from the clrcuit wder Lest
conmerbed 1o oo of the two reMaInng qu.ldrmu. lo this case
it i% not necrmary that the suspeusion wire showld be condoctine,
We were, however, tnable in thre way o nblain 3 sufficiently ]].qh
seusitivencss, and ai the same time a suffiriently high stability,
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2.~Investigation of the poasible Sources of
Errors.

If the condenser is [eaky it will lose some of
its charge in the interval between the breaking of
the contact at ¢ and the closing of the contact
at b (see Fig. 1). The arror in used in this way
may bes rather serious if the said interval is not
very short, and it will be shown later on that there
are some particular difficultiee which prevent this
interval from reduced with certainty, below,
say. 0-01 second. But happily it ia possible to
eliminate this error altogether, or at least to reduce
it to a quite maignificant amount by means of the
asrrangement shown in Fig. 4. The leads from the

Fig. 4.

Iagram
n Leaky Condenser. The choke coils L,
and resistances R, keep the oscillations
Jrom the leads,

of Connections for wse with

source of e.m.f. are both connected tly
to the terminals of the condenser C, nncl in the leads
are inserted two large resistances R, and choke
coils L, The resistances R, should be large,
for example, between 0-01 and 1 megohm, but on
the other hand R, must be very small compared
with the insulation resistance of the condenser.
There is generally no difficulty in complying with
both conditions.

In this way the error causad the leaking of
the condenser is eliminated h'l.l.I-h::nnl-hH 8rror ia
introduced as a continuous current will low through
the coil L as long as the key N is closed, and this
currant will give a p.d. of ¥V, r'/2R, between A
snd B, r’ being the continuous current rosistance
of L. This error is, however, altogether in-
mignificant. For instance, i V¥, = 400 wvolta,
¢ = 1 ohm, Ry, = 10,000 ohmas, and if the key is
closed for 5 seconds,

WF = |p.d.)* }Cj time = !I':, 10°* {volta)® sec.

e shall see later on that the correspondi
value of P will be about e
—_— ni'P = lﬂ:ﬂ{vulh}"m.
value 18 therefore negligi eomparesd
with that of P, = Elhh'

In the derivation of equation (3) w -
sidéred the Hlf-l'ndmun?; of cm']{IE u:'l Uty o
ita effective rematance. It ia easily shown that
the error thereby committed is insignificant.

The resistance r, in the lead to the needle of the
electrometer in conjunction with the capacity c,
between the needle and the pair of quadranta to
which it is not connected, may introduce appreciable
ETOrs 1N two ways

(1) By absorbing power from the oecillating
eircuit and  thereby increasing its  effective
resistance,

| —
E
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(2) By reducing the Pl:l. betwesn the nesdle
and the opposing pair of quadrants.
We shall consider both of these possible sources
of errors.
{1y If the p.d. across the condenser at a certain
moment is l!?. the average losa AW of electrical
energy in the element of time Af will be

" ‘I:ﬂ
AW = § V* © R

The corresponding loss in the lead to the needle

will be
k]
i - ¥ 50 pAp
Thersfore,
.-flw I:-" rg -
AW = B 3
S
T
Fig. 5.
Examples :—
If ¢g=5 em, C = 10,000 cm, r, = 180
ohms, R = 0-8 ohms, then
Aw . K 5
‘i_ﬁ__ : -8 »x% 10
If € = 500 em and the other constants
remain unaltered we get i:‘:’ = {-03.
This error is thereiore in most cases negligible.

{2) The ratio, », of the loss of p.d. in the lead to
the needle to the total p.d. across the condenser
is given by

a

_: =3 i

VoL °
1

Example : If = 10* &, = 5em,

vLC
rs = 180 ohms, then 5 = 0-00].
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On the other hand equations (5) and (8) show that
the resistance r, bught not to be too large, but if
the suspension wire is rather short and stout, the
sensitivity of the electrometer will be too small,

‘e tried the usual remedy for this trouble—
ViZ., to let a wire hanging down from the neadle
dip in sulphuric acid but without success, The
arrangement shown in Fig. 3 proved, however,
satisfactory. The needle N is suspended on a
quartz wire Q while the electrical connection is
made by means of the Wollaston wire W, con-
necting the stout copper wire 8 with the stem of the
needle. The core of the Wollaston wire consists
of a platinum wire 0-007 mm in diameter, but the
gilver coating has been left at both ends of W and
these ends serve as hooks connecting W with the
wire 3 and with the stem of the needle. The

resistance of W in the electrometer actually used
was about 180 chms.
|

'S

3.—The Discharging Key.

There remains still one source of error to be
considered, viz., the energy lost in the discharge
key in making the connection ab (Figs. 1 and 4).
It became immediately evident that the key
question was & very difficult one. We first tried a
well cleaned and well polished ordinary discharge
key, but the throws of the electrometer obtained in
this way were very much too small and extremely
capricions. We may, for instance, quote the
following set of consecutive readings, 19, 5, 7, 12,
It was later ascertained that the readings ought to
have been about 1035, "

There could be little doubt that this error was
due to the minute spark which appears at contact
b when the circuit CL is closed at that point.
We therefore tried a number of contact-making
arrangements, such as polished copper, and steel
hammers making contact with polished copper or
steel plates, the impact being made with great
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veloeity, The said hammers and plates were
carefully rubbed over with clean emery paper.
None ngthm methods where the contact was made
between pioces of solid metal proved successiul
We then tried contact-making between A wvery
cloan surface of mercury and clean stout wires of
ateel, tungsten, or platinum. In this case the
throws wera large and
constant,provided that
after every contact-
making the surface of
the mercury was re-
newed and the wire
carofully cleaned with
clean emery paper. :

We next tried to let the contact-making teke
place betweon two masses of mercury in vacuum,
the apparatus used being the mercury lamp shown
in Fig. 5. The terminals abe in Fig. 5 are identical
with abe in Figs. | and 4. The contact-making is
effected simply by tilting the lamp sufficiently,
a jet of mercury then from one limb to the
other. The cross-section and length of this jet ia
not exactly the same every time, but the un-
certainty resulting herefrom i= always below
0-005 ohm, and this value may be further reduced
by altering the construction of the mercury lamp.
The resistance of thia key is about 0-01 ohm and
i in the following included in the eflective resistance
of the cireuit.

With this key the throws of the electromeler were large
and remarkably constant as will be proved later on.

No light is seen in the lamp at the contact.
making but the further discussion of the physical
nature of the key difficulties must be postponed
to a later occasion.

L i
3y ji:;i a At (K,

Ly

4 —Determinations of the Ballistic Constant
of the Electrometer.

In order to oblain the ballistic ronatant of the
electrometer we have used the arrangement sketched
in Fig. 8. R, is a large resistance with very little
self-inductance L, and with a very amall capacity
e,. A well-insulated mica condenser C; is by means
of the key N charged to the p.d. ¥,, and afterwards
disch through the reastance R,. The time
in of the square of the p.d. ll:ha-t-w-uan the
terminals A and B of R, is then measured by the
throw of the electrometer (.

The value, B, of this time integral is easily cal-
culated if we neglect, for the present, the capacity
¢, of the resistance H,,

B
i WP — AT —7—
‘: Ro Lo 7
: I
EI "“[E-:' e C. ‘!I'!'
G (L)E | |
T 2R, Lo !
— W — R —L—
A b NC
Fig. 0. Ihagrom Connections used in order fo

o
ohiain the éﬂﬁiaﬁt Constant of the Electro-
refer,
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The instantaneous value of the p.d. across the
condensor C, is denoted by v, and we use the
following abbreviations :(—

1

R
E, = 2.{1-1 wad. Mt - Ly

We have then

VKT R el B S K- L

- ‘HI N kpd - l.'t_ [}
and
T

E v, 1t .ll',’(ﬁlﬂl+1‘l) N
0 &,

The last term on the right hand is generally
extremely small in comparison with the first term.
We may therefore use the following approximation

B - }VARC, . . . . (Ba)

It is easily shown that if the capacity of the
resistance R, is represented by a capacity ¢, (as
shown in Fig. 8) having no resistance in its leads,
we get instead of equation (Ba) the [ollowing
formula :—

(8}

o
== Y i
B, = 4¥ 'R, T . (B}
The ratio
- O -
5 - 3o e . o« o« (010G

will with good resistancea be very nearly equal to 1.

In this case we also meet with some key diffi-
culties of the same natute as those treated of above,
but they are not so serious here, and they mav be
ovarcome in the same way, namely, by using as
kay the mercury lamp shown in Fig. 5. When the
lamp is tilted the connection between a and o
(see Fig. 6) ia broken automatically by moans of
the wires shown to the left of Fig. 6.

With this key and for p.d.'s up to at least 440
volta—greater p.d.'s have not been tried—the
throws of the electrometer are fairly constant,
and the arrangement shown in Fig. 6 may then
ba used {for the determination of the balhistie con-
stant of the electrometer. We need only calculate
the time integral B according to formula (Ba) and
maasure the oo nding throw S, the ballistic
constant fl ia then determined by—

B=fs . (11)

5. Tests.

We first ascertained that the ballistic constant [
waa inde dent of the throw. To this eod we
used a Helmholtz pendulum which for T seconds
connected a p.d. of V volts to the terminals of the

uadrant electrometer. T was kept constant and

altered within wide limits. There was a very

nearly straight line relation betwesen TF?' and
the throw.

We then made a series of measurements on a
circuit having a coil with a self-inductance L= 1-345
» 10" H, and a capacity of about 20,000 cm (air

condensers). Using the arrangement shown in
Fig. 4 we firat investigated the ionality
of the throw to the square of p.d. & resulta are

given in Table 1.

UNIVERSITY OF CALIFORMIA
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Tanre L
| |
Voltage | Throw Throw Sieal) — |
F. Slobserved).  &(cal- | Sioba,y,
| oulated) |
Volta. min ' min , mam
| | T
“o | 1073 107-3 00
220 | 2710 | 28-8 | — 02
110 | 59 | 66 | +07
|

The difference between the observed values and
those calculated on the basis of the square law are
not greater than can be accounted for as casual

arrora.

Another series of teata is recorded in Table 1I.
An extra reaistance, r, was here inserted in the cir-
cuit and the ing throws, S, measured.
The wvalue of the effective resistance, R, of the
circuit itsell was then calculated by means of
formulsa (4).

Tasre IL
F = 432 volta. L = 1-3456 = 10-* H.

| |
r E Sw; R H-— f 1
| i Brsan |
ohm& mm mm ohma ohms FPer |
i | ocent.
m:-nll |
w19 (!, '
2 mt-sljl'}”
1014 | [
| L
BE-2 "
01 .ggy|-88:82| 0689 |+ 0008 + 1-0
89-0 ) l |
| : :
| 71-1 |r l
0-3 ;gj; -70-93 | 0-600 '+ 0007 | + 10
72-0 \ : !
T mEh | |
05 oo: I~5345 0:676 | —0-007 — 1:0 |
586 ' |
T = E |
41-5 } ! i
10 30714070 | 0669 |- 0015 — 22 |
.‘_ﬂ,_ﬁ } | | I
26-1 1 | [
20 28|l 961 | o6e1 |+ 0008 + 12
260 | | |
96-5 |
|
Rnﬂl - ﬂ'-ﬁﬂ u'hm.

The close agreement between the observed and
the calculated throws in Table I, and between the
calculated values of B in Table Il seems to prove
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comclusively that the energy losses in the mercury-
vacuum key are extremely amall, and may, wit]:IurEt
appreciable errors, be neglected.

As a last check of the method, the ballistic
constant fi of the electrometer was determined in
the manner sketched in Fig. 6. The data were :—

L = B, ms. co value o

B = 188-6 {volta).sec.
Tha throw of the elactrometer was § = 108-5 mm,

and we have accordingly—
B =g =101
Draring the same tests the throw caused by a

discharge thro the oscillating circuit was aqual

to 108 mm. e have, accordingly,
v ; ~ } 438 l.auﬂx 107 _ 5108 = 183,
or
R = 0-684 ohm.
Thia value wall with the mean value,

R = 0-683 ohm, found in Table Il. This closa

ment also indicates va that the ertor
ﬁ:ﬂm the energy losa HEBMB contact haa
bean sliminated.

The ballistic constant of the electrometer being
known, the effective reaistance of an oscillatin
circuit may be determined by the measurement
one single throw, as we have

L
R—gggV « - o« . . . (12
Conclusion.
The main advan of the method are :—
(1) The method isa very convenient in use,

being simple, reliable and quick.
(21 The method gives very sccurate results as
compared with other meth
{3) The method does not demand any h.f.
generator, and also completely eliminates all
inconveniences and troubles in connection with
tuning and coupling.
In e ing out this investigation I have been
ably assisted by Mr. Chr. Nyholm, E.E.

Talaq;;gh and Telephone Laboratory of
Royal Technical College, Copenhagen.

The Modern View of Electricity
and the Three Electrode Valve.

We have been asked to point out the following
corrections to the paper bearing the above title
recently published

On page 70, col. 2, line 4, for * other " read
* cther."

On pege 73, col. 1, for “an increase of plate
voltage of 20-5 negative gives us a rise of about
7 MA."” read * an increase of plate voltege of
(-5 gives us a rise of (-7 millinmpa."
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A’ Single Valve Station

By N. WarreLEY.

enthusiasta who would like to erect their

own stations, but are preventad from doing
80 from lack of space in which to erect an sorial
out of doors, so that probably the few notes below
of my experiences with an indoor merial, together
with o brief description of the apparatus 1 am using,
will be of interest.

N'D‘ doubt there are;many amateur wireless

Fig. | shows the form of serial in use. It is
mede of ordinary bell wire (insulated) and is
stretched horizontally between two wooden beams
just below the roof. Thers in & total
cluding lead to instruments, of approximately
50 ft. and the lines of the loop are 2 ft. apart.

A 4

-
Fig. 2.

Fig. 2 showa the theorstical connections of the
sat, the master instrument of which is & short-wave
tuner designed for wavelengths from 300 to 1,200
metrea approximately, This instrument was made
for me by Mr. W, (i, A, Danicls, one of my colleaguna
of the Bradford Wireless Society, and it has proved
very satisiactory.

The A.T.I. ia & haskhet coil wound with No. 24
D.C.C. wire, and tappings are taken from it at
five points and brought to a switeh on the ebonite
front panel. The tuning of the acrial circuit is
completed by means of a 0-0005 mid. variakle
condenser, which for short waves up to 1,200 metres
i connected in seriea. A switch is provided, by
means of which the condenser can be put in parallel
when necessary,

y IB-"

The Reactance Coil is also of the besket type,
and i1a wound with No. 28 D.C.C. wire, and the two
Jeads from it are taken outside the case to facilitate

i the value of meactance for RV
The coil is mounted on the back of the case, which
is hinged so that tight or loose coupling can be
ohtained.

The wood of the cass acts as grid leak, the grid
condenser being screwed down to it

I am at present using an * R "' valve, which fune-
tions very well with 50 volta H.T. and 4 volta on
the filament.

Tha os are 3,000 ohm Bullivana.

Fig. 3 gives a rough sketch of the front panel of
the main instrument, the case of which is finished
in mahogany, stained and polinhed.

Fi Lj‘l!'n

Fig. 3.

Fig. 4 shows a home-made * SBlabh Coil " tuner
for long wave, and by the in of various
ocoils, wavelengths from 1,200 to 20,000 metres are
obtained, the 0-0005 condenser being in parallel.

As regards construction. The base is a polished
wood block (recessed), such as eloctricians use for
mounting tumbler switches, ste., and the upnight
“D" is a piece of polished wood curtain rod,
1 in. in dinmeter, with & §-in. hole drilled half
throvgh., Into this hole is fitted & vuleanite rod
{in this case a chemical atirring rod) on which the
mounted alab coils alide,. " A" is the AT.I. and
“RB" ths Reartance, the two leads from oach coil
being brought down to terminals on the base,

By opening the strap marked " A ™ in Fig. 1,
the short wave A.T.I. is disconnected. Similarly,
the two 8.W. reactance loads are freed and the
front panel of the instroment then becomes a
valve panel only, and to it the long wave tuner
ir connected in the usual manner,

The Slab Coils are wound with No. 36 D.S.C.
wire and immersed in wax and flexible leads are
connected to the two ends of each. Each ecoil is
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then wound with tape. The method of mounti
i= very simple, and ia shown in Fig. . Dﬂcﬂlﬁ
#till eart of suitable dinmeter are cut, and sach dise

.———--r.*r-—---—-'-r.'r---—..‘l
i i

Fig. 4.

¥ gled concenirically to an onlinary wooden
cotton reel, and the centre of the card is pierced to

rod on which the ceils slide, * C."" The
prepared coils are attached to the card dises hy
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means of adhesive tape. [ find that this arrange.
ment works very well.
1 have been very agreeahly surprised with the

performanee of the set.  All the principal European

MOHESHE
CARD DL
coi

Fig. 5.

stations come in yuite loud, FL, POZ, HB, PCH
and S8AJ, to instance a few, and Shipping comes in
very well on the pure note. Telephony is not so
good excapt from one or two local stations, but tak-
ing all [actors into consideration, the apparatos
has far excesded my expectations,

Amateur Inter-Valve Resistance Construction
B:,' E. W. Krroms AMICE.

ERY few amateurs who use circuits requiring
non-imduetive resistances of many thousands
of ohma each, seem to care to tackle the
problem of making surh for themselves ; and vet
it ¥ not a very difficult matter to construct an article
gving results eqqual to those professionally made.
The writer has already described in these columns®
how @ piece of wet cotton can be used for this
purpose, and a resistance made in such a manner
funetions well.

WAL LT LG

ERA TR =wDiid

Fig. 1.

In response, however, to several requests, the
following notes have been prepared giving details
of how to constroct a dry resistance of cyvlindrical
pattern ; which has obvious advantages, as jis
oversll length need not exeosd one inch.

For ench resistance there will be required o pieee
of ebonite pod about three-gquarters of an inch long ;
s diameter may be } inch. A hole should be
drilled through the rod from end to end and then
tapped with No. 6 B.A. thread for } inch at each
enid, or, if preferred, right through. Fhonite tubing
van, of course, be used if of correct bore,

Two screw plugs will be needed, sach about } inch
i length, and can be made from brass wire threaded

* See Wireiess World, July 10th, 1820,

g0 a8 to serew into the tube.  The ends of the plugs
which enter the tube should he filed guite fat and
amooth, the other ends may be rounded to fit
a depression in a spring clip.

We have now an insulating tube with a metal
plug serewed in each end, and an air space separating
the plugs. This space is to be filled with a powder
giving the reguired resistance.

Now carbon is a material possessing electrical
resistance, but not sufficient for the present purpose
if wsed alone. It is therefore necessary to dilute
the carbon, which will be in powder form, with
some  inert powder ; and & convenient one is
chalk, preferably the precipitated variety. Ordinary
blacklead which is used for blacking stoves will
furnish the carbon, and a piece of this should he
carefully and lightly scraped with a knife until a
sufficient quantity of powder has accumuolated.
This should be thoroughly dred, and the same
remark applies also to the chalk.

Thie carbon and chalk should next be very
thoroughly mixed together in the proportions of
1 part carbon to 2} parts chalk, all lumps haing
eriashed well. The resulting powder will be of &
moderately dark grey colour, and should give a
resistance in the tube of between 30000 g L0, D00
chms. One of the plugs may now bhe scrowed in
Linch into the tube, and the tube filled with the
powder, which should be rammed tight with a
miateh © the filling and ramming process being
ropented until the tube is nearly full.  The soconmud

"plug may then be insertod and both should then be

.-a:-r{"“l'-ll jll FTY ‘!i;u'hl. FIE] ‘|||!:|-|.a-:||‘:|i|-. |:|.'II-|"'- i e Tn'illl.: k-
sorved that the ebonite tube is not split during the
operation. Each plug =hould now project ' inch,
hut if less than thia, a little more powider shonld be
put in, and the plug again zerewed up harnd,

A trial teat may now he made of the filled tube,
ns the reguired resistance will probably be in the

Original from
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neighbourhood of 50,000 chms, and some adjustment
of the filling may be needed. 1f no means are at
hand of making a quantitative test the tube may be
inserted in the circuit, and tried on sctual signals
if additional resistance (such as a piece of wet
cotton) in parallel with the I:-ubu improves results,
then the er mixture requires a little more
rarbon, ia can be added to the unused mixture,
and the tube emptied and refilled ; and by this
trial-and-error method any dmil!'ﬂd value, within
limits, may be given to the resistance. The correct
value should be arrived at by the third trial, and
the mixed powder remaining over can then be
mﬁ::lad as “ standard,” and used for filling other
tu

It is of course an advantage if during these trials
the tube can be tested for results against a pro-
fessionally made resistance of the value required.

It will no doubt be recognised that it is of little
use attempting to give eraet quantities for the pro-
portions of the powders necessary to uce a
wiven resistance, for these would have to be different
ench time in sccordance with the varying amount
of ramming given when filling the tube : the amounts
given above, however, will form a very good starting

int.

Should it be desired to alter the resistance of a
tube very slightly it may suffice to remove one
plug and take out a little powder, or add o very
little chalk, as may be needed : in the Iatter
vase the end of the powder column, which will be
glazed with presaure, should he broken up with o
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pin and the added chalk incorporated with part of
the powder already there.

lt. will be understood that the dimensions given
above for tube and plugs can be varied if desired,
any change being -r.:nmpamntud for by altering the
Ian.gth of the Enwdnr eolumn or its carbon per-
centage, or bot

When finally declared of the correct value the
tube should have a little shellae vamish run round
where brass and ebonite meet, after which it may be
regarded as permanent provided the powders were
quite dry before filling.

Fig. 2.

A convenient way to hold the tube in puﬂ.hrnn
in the circuit is to make two clips of thin
braas, ns shewn in Fig. 2, with a recoss in each made
with a round punch. The tube can then be sprung
into place.

A Simple Rotary Converter

By E. A. PYwELL.

FTER trving numerous ways of utilising the

A.LC. mans for wireless p , 1 finally

decided on the small, home-made rotary
converter which is deseribed helow.

This machine has given every satisfaction in

charging the accumulstors which I use on my
wireless set, consisting of the usual filament Lighting
batteries, and also a Hart 50-volt accumulator,
which I installed some time in place of

batteries. It consists mineipnlig?nf an ** Alterna '’
eyele generator, which is & six- machine and
has a wound stator with a revolving field magnets.

I found that this machine worked very well as
a synchronous motor when its stator windings wene
supplied with A.C. at about & volts, the speed being
Lo R.P.M. at 50 v. after being started by some
external means.

The converting gear consisls of two slip-ring=
and a twelve.part commutator, mounted on the
projecting shaft. Alternate segments of the latter
are simply used as aFa.t'm to prevent short-
virewiting, leaving six ' live " segments, three of
which are connected to one slip-ring and three to
the other, alternately, a brush rocker being provided
s aa to obtain maximum rectified current.

I have adapted an old core type 200/50 v. light-
ing transformer for use with this machine, and hy
means of the switchboard, seen in the top left-
hand corner of the photograph (Fig. 1), any
voltage in G-volt steps can be obtained.

The whole arrangement will probably be better
understood after a careful study of the diagram oi
connections (Fig. 2).

It will be seen that provision is made for electrical
starting from the commutator side. With 6 or
8 volts the machine will run as a D.C. motor when

Original from
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the stator winding is connected temporarily across

the lﬂdnngi by switech 83, the & being
contro by a variable resistance, R. When the
rorrect apeed 18 reached, the synchronising lamp,
5.L., only just glows, and 8 3 is put into the down
position. The machine then runs as a synchronous
motor, and after the correct A.C. voltage 18 obtained,
gay 10 per cent. above accumulator voltage, 8 1 is

Fig. 3.

closed and the charging current adjusted
variable resistance. A “charge” and * dis-
charge "' ammeter 8 used so as to be sure that the
current 8 in the right direction. It ia found,
however, that the pnll.nt!r is always correct when
the machine is started up in the manner indicated.
This rotary converter will safely give 100 watts
D.C. and any wvoltage with proportionately less

The Future ﬂf t.he:

NE has only to pick up an American news-

paper in order to appreciate how fully the
wireless telephone has entered into the
every-day life of Americans, who have been quick
to appreciate it value, not only as a source of
entertainment in the transmission of wmusical
selections for the benefit of e home equipped
with a wireless receiver, I:rutv:rl:;u a t.mlﬂqin the
purposs of education and the distribution of general
mformation. Just as the cinematograph, which
was at first launched solely as an entertainment, is
now being used more and more in the p of
education, so the wireless telephone can be employed
for purposes of much greater value to the com-
munity than the mere transmission of concerts to
Undoubtedly there is a fast-growing interest in

current, if rau.nuua.hl}r good insulation is provided,
and the efficiency is remarkably good for so small
a machine, the only appreciable loas being the
powar required to drive it—about 10 watta.

In conclusion, a study of the wave-form of the
rectified current illustrated in Fig. 3, may be of
interest.

It will be seen that a series of peaks is obtained

and that when the A.C. instantaneous voltage falls
below the accumulator voltage the circuit is
automatically opened by the spacing segmeénts on
the commutator. Conseguently, no reverse current
can flow from the batteries and the charging
current 8 due to the difference between the
average rectified wvoltage and the accumulstor

voltage,

ere_less -Telephnne

wireless in this country and no stronger indication
could be given than the very considerable attention
which has been devoted recently to the subject by
the daily press. This public interest has been
largely stimulated by the action of the Wireless
Society of London in obtaining recently the
official sanction for the transmission of a weekly
programme of telephony and calibration waves
specially intended for the benefit of the amateur.
These weekly tronsmissions, conducted by the
Marconi Scientific Instrument Company, Ltd., are
now listensd to by an appreciative amnd ever.
increasing audience, but it is not likely that the
progross of the wireless telephone will stop here,
and we may look forward to the time, when the
wireless telephone will take its place amongst
domestic sguipments,

- I
riginal tTnom
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In this connection, the opinions expreased by Mr.
Godirey lsaacs, Managing Director of Marconi's
Wiraless Telegraph Company, Ltd., are of extreme
interast.

Mr. Godfrey Isaacs looks forward to the time
when there will ba a wireleas receiving apparatus
in every home and he ontlines a E:ugmmmu for an
organised public service which the Marconi Company
in ready to put into operation as soon as the neces-
sary authority has been obtained. In a statement
made to the Presa, Mr. Godfrey Isaacs said :

“You will probably have seon what has been
taking place in the United SBtates. There the thi

great trude, and has Mulﬁ

is destined to play & rt in the future in every
country. Pmna.lly think that we shall be
dependent on it in many ways, especially in the
matter of genersl home propaganda, such as
important speechea or proclamations, or anything
of great importance which has to reach all parts of
the country promptly. In addition, much will be
done in the way of education, music, and, no doubt,
by the tranamission of weather news to farmers.
“ My hope is that, in time, every home will have
A Wi sot. Our programme is more particularly
to supply the instruments to the householder on

hira. r idea is to have * broad-easting ' stations,
sy, two or threa, in different of the
and to have a programme for hmdthu

day. We shall trangmit by particolar hs
—if we got assistante, as | have no doubt we rhall,
from the authorjtiee—which will be so confined as
to reach only those who hire these particular
receivers, a0 that nobody else will be disturbed,
and the telephonic receivers will not be disturbed
either by wireless telegraphic or telsphonie com-
munication,

* Thig, I' think, will be the firat start of the
organisation, and subsequently, not only will there
be & home service, but it will be poasible to subacriba
for & Continental service as well, from any part
of the world, which one desires. I do not mean, of
course, that that will happen to-morrow or the next
day, but that [ foresee as the ultimate development
of what i8 now known as ‘' broad-cssting.” 1 can
guite well imagine that it will be possible before
long for A man to have an apparatus fixed in a
motor-car or train and to receive information while
he is travelling." .

Referring to the United States, Mr. Isancs said
that wireless telephony there had gone ahead very
quickly—too guickly, he thought. He should not
aim at doing the thing in this country in gquite the
same way a8 it ia done there. He should want to
so¢ the problem more seriously handled here; in
America it was becoming somewhat of a craze,
They were only waiting for the necessary facilities,
and he thought that the Uovernment mtemwled to
give them. In Ameriea there was no Government
control at all ; in this conntry, of course, there was.
While there were rertain advantages in America
from the lack of control, he thought that here we
should eventually derive benefit if o certain amount
of reasonuble Government control wis exercised.
#0 &8 to prevent what might otherwise become o
NUisANCe,

As to the guestion of cost, Mr. lssnes sod that
he caleulated the system could be carried ot very
economically. The receiving apparatus,  which
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would be all that the houssholder would redquire,
would be leased at guite A modest amomnt per
annum. In America the apparstus was being sold,
but he thought that was a great mistake. Modifi-
cations would be mtroduced from time to time

. the apparatus, and once & man had bought his

p'raﬁ::}r he would not feel happy if, soon after,
to buy something better. Of couree, if the
public wanted to buy the they could do
so, but he recommended a system of hiring.

*1 do not think,” added Mr. Isascs, ** that
snybody realises how big a thing this is going to be.
A message sent out by the Government or the police
coild be in every home in the country in a senond.
We have bean pﬂ'l'antmg thia systam for a long time.
At present, owing to regulations, we have been only
able to give wireleas concerts for about a gquarter
of an hour each week. but I anticipate that very
shortly matters with regard to regulations will be
mors or lesa settlad, and then we shall be prepared
to go forward. 'Wn have been working in close
tourh and co-operation with the big American,
German and French firms™

In anlinterview granted The Wireless World and
Radio Rewview, Mr. Isancs emphasised that every-
thing waa ready, so far as the Marconi Company
waa ooncerned, for going ahead with the mapply to
the public of wireless telsphones in the home and
that ths moment the necesary o oould be
obtained the project would be put into operstion.
The type of set which would be supplisd would very
according to the distances over which reception
would be required, a guarantee of good reception
with the apparatus would be & strong point.
Asked whether such a service to the public might
not lead to competition with the daily
it was pointed out that the services r.lf the s:‘y
preas would not be interfered with in any way.

Notes

The Genoa Bulletins.

Presa Bulleting relating to the Genoa Conference
are being transmitted from the station IO,
8. Paolo, Rome, daily on 1,850 metrea C.W. The
perioda of transmission are 130 GM.T. for
30 minutes, and 2300 G.M.T, for 2 hours.

The Berne Service.

On the ovecasion of the n-paning of the Dew
high speed wireless service between Berne
(Bwitzerland) and Ongar (Essex) on April 12th a
number of messges of appreciation of the new
service were exchanged between prominent persons
in this country and in Switzerland. The service
opened with a message to the Hulf from the
President of the Swiss Federation, in the following
terms ;

His Mujesty, King George V., Windsor.

I am sure that | shall comply with the sent-
ments of the Swiss people in renewing to Your
Majesty by this first message transmitted by
the radio tplﬁlgruphlqnm service linking up our
two countrics the sentiments of traditional and
vonstant  friendship of Switzerland for Great
Hritain, and in expressing the wish that the

I 1rrsrkii
1 .-..|_-:-.-._e:..
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tiss which unite them already may develop

sach day.
Haan, President of the Federation.

In the note regarding the Berne-Ongar Bervice,
which was published in the imsue of The Wireless
World and Radio Revvew for Aptil 22nd, the call of
the Berne Station was mmrrﬂct!ﬁgﬂﬁn as HBD,
this should have been given as B.

Programme of the 2ZMT Transmissions.

We are informed that on Tuesday, May 2nd,
in the transmission of telephony from IMT, it is
hoped to include solos by the famous Scandinavian
tenor, Mr. Laurencz Malchior, and on that occasion
also, an address will be given by Mr. Stanley Lupino,
of the Gaiety Theatre.

Correspondence
To the Editor of Tae WinELEss WoORLD AND
0 Review.

Re Haormonucs.

Sin,—1 would like to confirm the opinion of your
ndent, Gordon Bames, that Mr. Clinker's
ex tion of ths phenomenon noticed by
" imenter "' is correct. It is really & con-
tradiction in terma to speak of & ** lower ' harmomie,
implying one whose period is ter than the
fundamental, the prefixes ** higher ** and ** lower ™
being redundant unless used in a relative sense.

Fourier's principle states that any physical
quantity which is periodic in time, i.e., which repeats
its variations exactly in periods is resclvable into
a sories of gine componenta (usunlly of decreasing
amplitade) of fundamental, and & number of
harmonic [requencies which are (and this is the
point of Fourier's principle) exactly multiple
frequencies of the fundamental. lowest
component in the series ia neceanarily the funda-
mental.

In any kind of oacillation, it i necessary to
ol it ish between the ordinary harmonies which
are really nothing elss than irregularities in the
fundamental (e.g., those caused by working beyond
the straight ion of & valve characteristic curve,
or those existing in an alternator voltage wave,
which may be called " forced " harmonics), and
other iree modea of oacillation. Asystemn can have
other modes of oscillation which are not exactly
multiple frequencies of the fundamental, though in
aimple cases, ¢.g., that of the stretched wire, referred
to by wour correspondent, the free modes of
narcillation are exact multiples. If, however, the
string were weighed at any point, it would then
have other free modea of oacillation which were not
multiples of the fundamental, whilst at the same
time the fundamental could have irregularities
which were, :

An electrical example which will oceur to your
readers is that of a receiving coil shunted by a
condenser in which, owing to distributed capacity
effecta, oscillations can occur at higher frequencies,
not exactly multiple, of the fundamental. Thus
the total effert would not necessarily be strictly
preriodic.

It would appear that the oacillation generated
by an arc or valve transmitter is perfoctly periodic
because we do not seem to be able to tune in on

THE WIRELESS WORLD AND RADIO REVIEW

143

any other wavelangths than the exact sub-multiples,
though there sppears no reason why other free
modes of pacillation should not be excited (the arc
or valve being only an agent, not determining the
frequencies like an alternator), each of which has
ita own fundamental, with s irregularities, ie.,
harmonica.

On my own set, at present of the single valve
auto heterodyne arrangement, ranging from 300
to 35,000 metres, I can frequently hear stationa well
above Bordeaux, Carmnarvon particularly, on 28,0040
metres, and I have never considered this otherwise
than that it is a forced ocecillation of Camarvon
frequency beating with the second harmonic of
my own oscillation. One of the tests for this has
already been described in your columne, wiz.,
that the maximum strength of such a signal a rs
with a relatively larger amount of reaction t in
the case of s fundamental or ordinary harmonic,
but there ia another, nn.l:ndl;:,'" that the rate at which
the beat note rises on either side of the dead
point in such & tion is twice (or more as the
eass may be) as great as for the ordinary iunda-
mental.

Further remarks from Mr. Clinker would be
interssting.
E. FowLEr CLARE.

by.
April Teh, 1922,
NOTES ON A DIRECT-READING RADIO
DIRECTIHON FINDER.
To the Edior of Tam Winzress WoRLD AND
Ranmo REviEw.

fir,—As THr Rapio REview ceasos publication
and is incorporated with your journal, 1 beg vou
to allow blication of this letter, answering
Mr. Artom's letter published in the last number
of Tee Rapio Review under the above title.

Mr. Artom's letter, besides itr discourteous and
peremptory tone, containe several inexactitudes :

1.—It is incorrect that the County Court and the
Cassation Courts of Turin have eatablished Mr,
Artom's priority to the invention of the magnetic
radiogoniometer., The County Court Judgment
{(July 18th, 1914) neatlv declares: " IT 13 NoT
DECIDED HERE WHETHER THE INVENTIONS MAKING
THE OBJECT OF THE ITALIAN PATENTE No. B8, 766
AND 88,766 WERE MADE BY THE SCIENTISTYS Bnoww
AND Browpen or BY Mr. ArToM or By MEssks.
Berrant avp Tosr . . . . . ¢ « « « .
The Crnesation Courts (June 8th, 19153} did not
affirm anything, as their duty was simply dealing
with formal matters. The public act of April 5th,
1912, doea not deal at all with radiogoniometers.
I hold these three doruments at the disposal of
any who may be interested to aee them.

What is most striking ia the fact that at the dis-
cussion | and my partners asked the Courts to
decide whoe was the inventor of the magnefic
radliogoniometer and that it was Mr. Artom who
wus opposed to the Courts taking this point
into consideration. The object of the litigation
was the Artom directive svstem emploving cir-
cularly or elliptically polarised waves.

2 —The Italian, French and German Patenis
rannot be reforred to for claiming prierity, as thes
Patents can be obtained in anyone’s name, be he
the inventor or not. Only the British, Canadian,
Indian, U.5., Australian, ete.,, Patents can he
referred to for this purpose as to obtnin these

COCIT s I IEEsmki
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Patents it is necessary to declare or to swear to
be m pole and real inventor. All thess Patenta
for magnatic radiogoniometer are in the namea
Bellini and Tosi.

The Patents for the electrostatic radiogonio-
meter are also all in my name.

3.—-It would be too long and tedious to explain
how Mr. Artorm was able to obtain the Italimn,
French and German Patenta in his name. What
i8 interesting to know is that I had communicated
my invention to Mr. Artom with my letters to
him dated February 27Tth and March lst, 1807,
and that Mr, Artom answered me on March 4th
scknowladgi mﬁlulm{httau:udﬁfmm
vention. e translation of the part of this
concerning the invention of the magnetic radio-
goniometer is as follows ;—

“1 THANK YOU FOR YOUR LETTERS OF
FEsruaRy 27TH AND Marcu lsr. I vERY MUCH
APPRHOVE THE AFPARATUS FROFOBED AND IMAGINED
BY YOU FOE THE DETERMINATION OF THE AZIMUTH
AND | HOPE THAT YOU WILL ALSO SUCCEED IN
OVERCOMING THE DIFFICULTIES OF CONSTRUC-
TION WITH WHICH YOU WILL MEET. ALTOGETHER
IT WOULD BE CONVENIENT TO COVER THE THING
IMMEDIATELY NY A PaTeyt.™

The photographic rﬂpruductiﬂn of this letter
appearsd in the Elecircian advertisement
for January 2nd and Febroary 13th, 1920.

4.—Mr. Artomm does not answer my technicael
observations upon the direct-reading radiogonio-
moter #et forth by him. 1 am, therefore, justifiad
in admitting that he finds my observations right,
in apite of his contrary declarations,

E. BELLIvI.
Enghien-lea-Rains,
April 10¢h, 1922

To the Ediuor of Ter WimELEss WoRLD
AND RaDio REVIEW.

Sir,~—This is to tell you I have just received very
good signals from station 2CV. 1 heard him

soveral timea from 2103 till 2128 G.M.T., when I
clossd dowmn.

His signals were pure C.W, on about 400 metres
and were guite strong and remarkably steady ; 1
eould raad.qthm easily through huEinQRH. He
was working with station 2 DM,

Being unable to find this station on the lists I
have 1 would very much ap iate your letting
2 CY know of his reception Phrﬂ:cﬂ and that I am
at his entire disposal for more details.

Yours sincerely,
Ltox DevLoy.
" French 8 AB."
Radio-Club de la Cite [)'Azur,
MNica.

Sunday, Aprid 1664, 1022, (2200 G.M.T.).

8 AB.—(M. Léon Deloy, Villa des Hautes-Rochea,
35, Boulevard Mont-Boron, Nice) transmits almost
daily on 525 metres C.W. from 2100 to 2115 and
listens in on 200 metree botween 2045 and 2230
B.8.T.
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Calendar of Current Events

~ Saturday, April Z9th.

Lurox WirerLess Sociery.
Public Exhibition.
SunpERLAND WiIiRELESS AND SCIENTIFIC
HooTETY.
At the Technical College, ° Telephony,"
Mr. T. Brown Thomson.

Tuesday, May 2nd. ;
TravsmissioN oFr TerersoNY at 7 to 7.25 p.m.
on 700 metres, followed by C.W. Calibration
Bignals on 1,000 metres, by IMT from Writtle,
near Chelmsford.

Wednesday, May 3rd.
Cowgs avp DisTricr Ranio Sociery.
“The Application of Thres-Electrode Valvea to
Transmitting. ™
ImartrruTionN oF ELECTRICAL ExcINEERS
(WIRELESE SECTION).

6 p.m.—" Prevention of Interference in Wiraless
Telegraphy "' (Provisional), by Mr. C. 8. Franklin.

Thn.rldllg, May 4th.

ExsiNoToN WineLess Sociery.

H.30 p.m.—At 2, Penywern Road.

“The Inner Mysteriess of Thermionic Yalve

Manufacture,” by Mr. J. F. Turner (Wandsworth

Wirelesa BSociety).

West LovpoNy WIRELESS AND EXPERIMENTAL
ABSOCIATION,

* Lantern Lecture and Demonstration,™

Mr. Oawald Carpenter, Associate 1.R.E,

Friday, May 5th.
WirkLess Sociery oF HicHuATE.
*“ Production of Low-Frequency Oscillations by
the Valve,"” by Mr. L. Grinstead.
IvsTITUTION OF ELECTRICAL ENGINEERS
(LoxpoN STUDENTS' SECTION).
7 p.om.—"" Electrically Oscillatory Di " ba
Mr. R. P. Hn-mviﬂﬂhm.w iacharges.

Thuraday, May 11th.

LivERFooL AMATEDE WIRELESS SocixTy.
Demonstration of Recording, by Mr. W. A
Brooko.

West Lovpony WirRELESS AND EXPERIMENTAL
ABROCIATION,

* Tranaformer Coupled H.F. Amplifieation,"

by Mr. Edward Me.T. Reaoes.

Friday, May 12th.
PEYRICAL BoCIETY.
5 pm.—At the Imperial College of Science,
South Kensington. ' Experiments with Neon
Gas Filled Lamps," demonstration, by Mr,
H. 0. Pearson, B.Be., and Mr. H. Anson.
WikeLess Sociery or HicHoATE.
“ The Action of the Valve in the Light of the
' Electron Theory," by Mr. ). H. Eade.
Leeps awp IDisTRICT AMATEUE WikELkss
SocieTy,
“The Principlea of Tuning,” by Mr. H.
Yardley.
Saturday, May 13th.
InsTiTuTion oF ErecTRICAL ENOINEERS,

{Loxpox STrpENTs' SBECTION).

Afrernoon.—Vigit to  Victoria Telephone Ex-
change.

by

by

F.

I 1rrsrkii
1 .-..|_-:-.-._e:..
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Societics. Such reports should be submitted without covering letter in the exact form in which they

are fo appear and as concise as poasible, the Editor reserving the right to edit and curtail the re

The Editor will be

if neceasary.

pleased to consider for publication papers read before Socleties. An

Asterisk denotes affillation with the Wireless Society of London.

Bradford Wireless Society.*

Hon. Secretary, Mr. J. Bever, 85, Emm Lane,
Heaton, Bradford. '

A meeting was hel:l in the Club Hoom at 7.45 p.m.
on April Tth, Mr. W. C. Ramshaw in the chair.
Following the business of the meeting, three new
members were aleoted,

The Chairman, then called upon Mr. N. Whiteley
W give his address on " Mesopotamia.” Tha
lecturer commenced with & brief geographical
survey of the country and followed this up with an
outline of the British campaigns there, ending with

his own personal wireless experiences in that country
and Indis. The lecture was admirably illustrated

lantern slides made from the lecturer's own
phntographs and was very much enjoyed by those
present. A hearty wvote of thanks was carried
UmAnImowsl y.

Will all interestad in the Society pleasa note that
during the temporary absence of the Hon. Secretary,
Wl communications should be addressed to the
Organising Recretary, Mr. N. Whiteley, 8, Warrels
Terrace, Bramley, Leeds, when they will receive
Prompt: attention.

Hﬂﬂrﬂurd and ]J;l-tﬂFct rlrﬁu&“ SDI:‘]E'I.'}]IF.' :
on. Secretary, Mr. E. (. vin, 84, Hawle
Hoad, Dartford. !

The members of the sbove Scciety held their
usual fortnightly meeting on Fridawy, April Tth,
1522. Mr. J. R. Smith, A M.L.LE.E,, Vice-President,
n the chair. Opportunity was taken on this
teagion to thoroughly test the aerial rince the
lesired alterations had been earried out and it was
very gratilying to note a considerable improvement.

The Boriety's crystal receiving set had been over-
h‘:_'l?ﬂ and itioned by hﬁ' Lyne and is now
salsiactory, givi pood mignals. A 3-valve set
with reaction wunﬁsrnught rnrgsnnmmtmtinn by Mr.
("Keeflo, also a single valve amplification set,
ing & 5 electrode valve, by Mr. Prangnell, the
j‘“t'-ﬂ- Sec . This valve amplifies approxi-
Malely six times and is provisionally patented by
H:r.l . Extremely good signala wera
reived, the resulta on thess home-constructed
instruments being very satiafactory.

Mr. Prangnell also gave descriptive eircuita for
transmission and reception, using his special valve.

Kensington Wireless Society.*

A meeting was held at 2, Penywern Road on
Thureday, April 6th. After the business of the
evening had beem disposed of, Mr. F. H. Haynea
Presented & naper on * Methods of Amplification
wnd the Construction of Amplifying Apparatus.”

Hﬁldﬂﬁhﬂd all the modern methods of obtaining
‘m!'l’-ﬁﬂﬂl'-"hbn and the merita of ocach, giving con-
structional detrils of the tranformers, resistances,
“mdensers, ete., used in each case.

The meeting waa temporarily adjourned at B.15
pm. to * listen in " to the concert which was being

tranamitted to the Aeolian Hall, and to examine o
Johnaon-Rahbeck Agate Loud Speaker Amplifier
made by Mr. Haynes, rthe mstrament being
capable of giving tremendous Amplification without
distortion.

On resuming, the lecturer concluded by giving
details of some novel types of amplifer with which
he is experimenting.

Some ditcushon ensuesd, after whirh Mr. Haynes
was very heartiiy thanked, and the meeting was
nd journed.

Next meeting, Thuraday, May 4th.

Hon. SBoeretary, Mr. W. J. Henderson, 2, Hollv-
wond Road, South Kensington.

Leamington Spa and Warwick.

Mr. Frank A. Sleath, of 31, Archery Road.
Laxarni Spa, and late Secretary to the Graves-
end Wireless Society, is8 desiroua of forming &
Wireless Society in the Leamington and Warwick
distriet.

Will all those who are interested communicate
with him, or call between 2.30 and 4 p.m. on
Sundavs.

Judging by the interference on ** Conecert ' nighta
thera must be several amateurs in the immediate
vieinity who are sither experiencing great difficulty
in getting 2 MT, or they are getting the music
with n beautiful " howl " arcompaniment.

The Leeds and District Amateur Wireless
Society.*

Hon, Secretary, Mr. D). E. Pettigrew, 37, Mex-
horough Avenus, Chapeltown Road, Leada.

A General Meeting was held on Friday, April 14th,
at the Lesdn University, Mr. G. P. Kendall, B.Sec.
(Vice-President), taking the chair at 830 p.m.
The Chairman called upon Capt. F. A. Whitaker,
R.E. (Vice-President), to deliver a papar on the
subject of ** High Frequency ﬁmptigj:minn-”

As the subject has been receiving much attention
lataly, the lecture was pl.rt.i::ularﬁ.r enjoyable and
in keeping with the times. Capt. Whitaker com-
menced with s briel explanation of the terms
rectification, high frequency amplification, and low
[requency magnification, and with the aid of rough
blackboard characteristic curves showed just how
it was poasible to work the valve aceordingly. He
P to show why H.F. amplification ia to be

roferred for general reception. H.F. amplification
18 'y no means as straightforward & procedure as
L.F. magnification, but in the long run it pays to
put in the valves on the H.F. side of the rectifier.
Moreover, it is practically essential to use H.F.
amplification to get really strong and clear speech
or music when receiving telephony.

Various methoda of coupling triodes together
when oporating at radio frequency wore naxt con-
sidered ; the lecturer touching on the practical side
of business frequently. These modes of coupling
included many types of inductively coupled circuita,
such as the ordinary coppor wire aperiodic tightly
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roupled air core traneformer ; ditto, with condensara
in shunt across the pri and/or secondary for
* tuned " translormers ; resiatance wuundarfmﬁod.ia
and periodic transformera, etc. Capt. Whitaker
did not definitely state that these variona H.F.
transformers did transform elsctromagnetically or
whether it was an slectroatatical effect ; but one
thing s certain, and that is not committing
himself, Capt. Whitaker undoubtedly saved the
meoeti from a heated discussion later on. He
also explained certain methods of direct coupling,
wherein it is usaal to rectify at the next valve with
the aid of r grid condenser, which in addition sucosan-
fully insulates the of that valve from the
poeitive H.T. supplyving the H.F. valve. HReaistance
capacity and reactance ity u‘:t:ulplinﬁl Wort next
considerad and explained in detail. avertheless
the lecturer, unknowingly, Mmﬁlnwlﬂlﬂm:ad' BOme
of those prescnt (including the Hon. Secretary ) with
regard to the latter type of coupling. He referred
the meeting to the current ismue of The Wircleas
World and Radio Review for further information on
this particular system of coupling. Radio frequency
amplifiera using iron core transformers were touched
upon, as were cortain t of H.F. seta uring
condensers only. Capt. Whitaker had on view
numercus types of H.F. transformers, including
ona of the iron core type.

A lively discussion was then opened, and Capt.
Whitaker was kept very busy for some time. The
subject offered so large a field for argument that
the discussion could have od almost
indefinitely, but eventually the meeting rame to
the conclusion that, ne Capt. Whitaker said in the
course of his lecture, * somes very funny things
happen with H.F. amplifiers,” and so the meeting
waa closed aiter a hearty
accorded to Capt. Whitaker at 10.40 p.m.
Sheffield and District Wireless Soclety.*

Hon. Searetary, Mr. L. H. Crowther, AM.L.E.E.,
158, Meadow Head, Norion Woodseata, Bheffield.

{n the Tth inst., at the Department of Applied

Science, (George Square, Sheffield, Mr. F. Gilber.”

thorpe gave an intersating paper on " Syntony and
Resonance "' as applied to radio communication by
plides, dingrams and formula.

The importance of resonance in its appliration to
physical phanomena was clearly demonstrated, also
the accidental production of resonance in low
frequency cireuita and the effect of resistance and
damping. . . :

A full discussion followed, after which the lecturer
was given & very hearty vote of thanks.

The Society has now received a transmitting
liconce for permission to communicate with the
Manchester Wirsless Socioty batwean cortain defined
houra, which will be advised later,

Sussex Wireless Research Soclety.*

Hon. Secretary, Mr. Edward Hughes, B.Sc,
AM.I.E.E.. The Technical Col'ege, Brizhton.

At a meeting of the above Society held at Cottes.
more School, Upper Drive. Hove, the President,
Capt. Hoghton, M.Inst.P., gave a lecture dealing
with * Recont Developments in Valves." The
action of the 4.electrode valve was explained and
the applications of these valves to transmission and

ion circuits was dealt with. Capt. Hoghton
also explained at length the principle underiying
the action of the dynatron, and emphasised the
advantages and mmense possibilities of & valve

vote of thanks had heon -
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PO “ negative "' remigtance. The lecturer
finally dealt briefly with the developments that are
taking place in regard to filament construction and
the mechanical design of valvea.

The West London Wireless and Experimental
Assoclation *

Hon. Recrelary, Mr. Horace W. Cotton,
Bushey Road, Harlington, Middlesax.

At the meeting held on Thursday, April &ith,
huzzer practice was given hy Mr. Winnett and many
membera availed themsalves of the opportunity to
brighten up their Morse.

Following this the Association’s apnaritus was
tuned up and the concert specially transmitted by
the Marconi Scientific Instrument Co. o the Aeolian
Hall at 9.15 p.m. was successfully picked up and
with the aid of the loud speaker all present were
able to hear the music sent out. Aflter this the
FPresident announced that the Committes hoped to
fix up & hali-day outing during June and the Beecre-
urg{. wAs going to get in touch with thoe authoritees
with & view to paying a visit to the Croydon Radio
Station and Asrodroms, However, more of this
Anon.

Members are specially requestad to make a note
of the forthcoming loctures ‘see Calendar of Cuwrress
Erents).

The Secretary will have much pleasure in replying
to applications regarding obiecta of the Association
and on qualifications for membership.

Another successful meeting was held Thurmday
svening, April 13th. Morse practice waa again
kindly Fwan by Mr. H. P. Winnett . alterwards
* listening in " with the aid of the lond speaker
resultad in the reception of music and telephony.
A paper waR then read by Mr. Winnett entitled
“l.aand Telegraphy.” The simplex and duaplex
systems were minutely deseriberl and explrined
with the assistance of diagrams. Questiona were
invited and the speaker fully replied to those who
had questioned him. -

The Vice-President, Mr. F. E. Studt, took the
opportunity to present a short wave tuner, of his
own construction, together with a chart of curves
to the Association, and & hearty vote of thaanks
waa accorded him for this very useful gift. Yvith
this latest addition to our apparatus it will now he
pomible to receive signals and radio telephony on
very short wnvalmEtln.

The Recretary desirea all members to bear in nind
the previously announced demonstrations.

Itis h to shortly announce definite date for
hall-day outing and members are asked to carefully
watch the * Calendar of Current Events ™ for all
future information.

. The Secretary will have much pleasure in answer.
Ing any enquirics respecting objecta of the Associa-
tion and gualifications for membership.

The Wireless and Experimental Association.*

At the Central Hall, Peckham, on April 12th, the
Association had the pleasure of listening to & lecture
on transmitting by their old meinber, Lisut. Owen.

Few of our members have tranamisting liconces,
but, like the boy who cut his drum open, we dread.
fully want to know where the sound comes from and
it adda greatly to our interest in receiving sicnals
if we know perfectly wall how they are sent oul.
A trial has been arranged for rison of a 50U
cycle transmission and & 50 cycle transmission and
many of the oars will be strained to detect the
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difference, if any. Many were the useful hints and
data given as to winding transformers for trans-
massion, and no looger should our wireless neich-
bours 20 miles away make remarks about
the broadness of front of our spark transmission
WA, w1l

Hon. Secretary, Mr. George Sutton, AM.LEE.,
I8, Meiford Road, 8.E.22,

The North Essex Wireless Society.

Headquartera, 15, Rayne Road, Braintree.

On April 4th the members of the North Essex
Wireless Bociety arranged a free public lecture and
emonstration ol W ireless reception at the Y. M.C A,
Hall. Braintree. The President of the Socisty 1 Mr.
H. F. Adehead. B.A.) gave the lecture and the
apparatus was demonstrated by Messrs. (lordon
Castaynoli and F. T. 3mith. The former sentleman
k.ndly lent all the apparatus, including home - made
loud speakera The Hall was well filled and the
aud:ence were ahle to hear the well.-known Marconi
concert from 2 MT and applauded each itemn to
show their appreciation,

The apparatus used ronsisted of two H.F. tran+
former t.-uuﬂlul! valves, onm detector and four L.F.
valves. makins in al! & very efficient seven-valve
receiver.

The Secretary made formal announcements on
the work of the Snciety and sugpested that the
occasion should bring severnl new members.

Thanks wers accorded to the lecturer and
demonstrators in the usual hearty manner and
“everal donations were received by the Becretary
towsrds the Soviety's work.

Southampton and District Wireless Society.

Hom. Secretary, Mr. T. H. Cutler, 24, Floatiny
Bridge Road, Southampton.

At the meeting of the ahove Society, held at its
Hemdyuarters, the Kingsland Assembly Rooms, on
Wednesday last, April 12th, a most interesting and
enjoyable evening was spent. After the usual
thzzer practice, business of the Club was enm.
menced. Minutes of the last meeting were read
and approved.

The Secretary announced that s cheque had been
recnived from Sir (3, C for the Club funds, also
that General 2ir [, Philli M.P., and W. Dudley
Ward, FKag., M.P.,, had both accepted the
Premdency of the Club, and had both kindly
presented cheques, the one from Mr. Dudley Ward
being & particularly substantial one, much needed.

It was also announced that Dr. J, T, M. Me-
Dougall and G. South, Faq., had ted the Vice-
Premidency of the Club and also promised to assist
the Society in whatever they uired. After all
the correspondence was read Mr. Bateman was
asked to continue his lecture on ** Accumulator

ing.” and the " Wheatstone Bridge."” The
lectore outlined most clearly the working of the
Wheatatone Bridge. At the conclusion all questions
put to the lecturer were answered to the satisfaction
of the memberm. The meoting finally closed at

1 pom.

‘f';.w large numbers of members present indicate
the keen interest which is being taken locally
n Wireless Telegraphy, and also in the lectures,

Stoke-on-Trent Wireless and Experimental

Soclety. .
Hon. « Mr. F. T. Jones, 380, Cobridge
Roard, Hanley, Stoke-on.Trent. .
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The Society held an exhibition and demonstration
of wireless apparatus in the Town Hall, Buralam,
fron: March 2ith to April 1=t

The exhibition was attended by considerable
succeas, this being in & great measore due to the
hearty and loyal co-operation of the members. A
consderable amount of apparatus (representative
of all types) was placed on exhibition by the
members and the room showed quite an imposing
and pleasing appearance.

_hf attrnfi:twn programme was arranged, thres
different types of apparatus being used in turn for
demonstrations in reception. At intervals Messrs
A. H. Wilson and F. Jenkinson treated the visitors
to a short but apparently much approciated lecture
on the subject of “ New Wireless Works,"

Arrangenents were made for the showing, in an
adjoining rocm, of two ' Bray Pictorial " cinemato-
graph filme, the first illustrated the working of the
ordinary telephone and the second conveyed in a
very simple manner to the lay mind the principle
untfﬂ‘l}rin“ wireleaa felephony. This was followsd
by a description of and onstrations with X-rays.
At one time a conaiderable stir was caused amonpet
the visitors by the reception of telephony which
wasa audible to all by means of an amplifier and
loud speaker,

Our thanks are due to the Wireless Presa for a
‘E{Iﬂd salertion of bﬂﬁk!. which were much BRpre.
ciated, and to the Hart Aceumulator Co., for the
loan of accumulators for show .

Many expressions of appreciation have besn
received from members of the public, and all the
Society’'s members feel that they have been amply
repaid for the time and troublo expended by thess
alona.  The Society's lunds have been substantially
benefited and an appreciable increase in the member-
ship has resulted.

Wolverbampton and District Wireless Soclery.

On the 6th April, at & General Meeting held at
Headquarters, 26, King Strect, Wolverhampton,
the Viee.Chairman, Mr. Ceo. W, Fairall, read a
paper on ' The Early History of Eloctricity,"
Commencing with the lodestone and its discovery
he took his hearers through the years of progress
to modern electric lighting and telegraphy, inter-
spersing his remarks with anecdotes of the
men to whom we owe 8o much. Some of these wers
amusing, and his description of Edison rubbing two
cats together to genorate electricity showed a
humorous side of science. A piece of the first
Atlantic cable was handed round for inspection
and Mr. Fairall's paper came to an end all too soon.

At the meeting held on the 12th April, Mr. A. E.
Jones gave a lerture on Accumulators, pointing out
the necessity of using the correct proportions of
brimatone sulphuric acid and distilled water and
the general care of accumulators if trouble was to
be avoided and what ‘o do when matters went
wrong. His lecture will probably save some of the
members’ battaries " going west,"' and incidentaliy,
thoir pocket money,

Hon, SBecretary, Mr. Geo. W. Jones, R, Roseherry
Strest, Wolverhamptaon.

Border Wireless Club,
Mr. James W. Blake, The Syuare, Kelso, Scotland,
will be pleased to hear from gentlemen in the Border

Countirs who are interested in wireless, and who are
desirous of forming a Border Wireless Club.

LUNIVERSITY OF CALIFORNIA
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Lincoln Wireless and Scientific Society.*

With a view to attracting new members a puhlic
exhibition of wireless apparatus was given by the
Society in the Gymnasiom at the Municipal
Technical School, Lineoln, on April 11th and 12th,
1822, Most of the apparatus shown was home-
made by members of the Society, and sets
wore exhibited by Messrs. Astill, Bates, Cottam,
Elsev, Friskney, Harrison, Herring, lssott, Mawer
and Townhill.

A mot of * Tingey " unita, the property of the
Tewhniweal Sehool, was also on view, '

CLAN D aceumulators supplied the current for the
various seta and the local agent had a stand of
varions electrical apparatus.

On Tuesday evening the concert given by 2 MT
was picked up on Mr. Harrison's home-made =set,
and by means of a lowd speaker, the wvisitors,
numbering about 3, were given a musical treat,
which to many of them was a great surprise, and
numercus comments were heard on the clearness of
the speech. Later in the evening Mr. A. E. Collis,
M.LM.E., Whit.Ex., Head Master of tha Technical
Hchool, expresssd his appreciation of the trouhle
taken and the great amount of work done by the

WIRELESS WORLD
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Chairman and members of the Wireless S8ociety to
give the public such splendid results of their study
of wireless.

At intervals during both Tuesday and Wednosday
evenings, Mr. C. Friskney (Chairman of the Society)
explained to the visitors the various pieces of
apparatus and invited gquestions from any who were
interested in wireless.

Each evening part of a message from
Leafield was received and written on a blackboard
by Mra. Elsoy (wife of the Secretary), much intersst
being created thereby,

Altogether the event was guite successful as an
oxhibition, and it is hopod that it may be the means
of drawing the attention of those interestod to the
fact that there i3 a live wireless society in Lincoln,
and that a number of new members may be the
result,

Great credit 18 dus to the Exhibition Sub-Com-
mittes, Messrs, Friskney, Harris and Issott, with
Mr. F. Mawer as Secretary, for the splendid work
done in organising such a successful show,

Hon. Becretary, Mr. H. E. Elsey, Rosebery
Avenue, Lincoln.

ik LL

An Echo of the Transatlantic Tests

N the issue of The Wireless World for October

29th, 1921, in outlining the conditions of entry

for the recently conducted Transatlantic Tests,
we guoted a oriticism of the capabilitiee of the
British amateurs to receive the signals which had
appeared in the American journal, @.5.7. The
qutﬂut:iuu wis a8 follows :—

* Buch reception is & new field for British experi-
menters, and they hardly can be expected to show
the samo FIL‘I"UI‘I'.I'!H-I'I-LU as an American dyed-in-the-
wool ham who has learned how to get amateur DX
only after years of patient struggle. We have
tested most of the eircuits used by the Britishers,
and find them one and all decidedly inferior to our
standard American  regenerative  cirewait  using
variometer tuning in secondary and tertiary circuits.
We would bet our new spring hat that if a good
.8, amateur with such a set and an Armstrong
Super could be sent to England, reception of U.S.
amateurs would straightway beeome commonplace.

“We do not mean to deprecate the loyal co
operation shown by our English confréres, however.
For the admirably complete way in which they go
into g problem we have the greatest reapect, and we
are most sincerely grateful for their interest and
enthusiastic co-operation in this, our first attempt
to get overseas on schedule. We will all hope for
better luck next time.™

The author of this eriticism was Mr. Kenneth
B. Warner, of the American Radio Relay League,
and his bet of a * new spring hat ' was taken up
in this country by Mr. W. W, Burnham.

Success rewarded the efforta of the * good U.S.
Amateur,” and although the laurels were shared
with the Brntish amatears, the bet of the ' new
spring hat " atill stood.  We give here an illustration
of the hat prepared for Mr. Warner, which has

just  beon
Burnham.

The hat is of light grey felt and bears on one side
the stars and stripes, and on the other the Union
Jack united by wirelesa flashes encircling the
erown. In front can be seen the inscniption of
dedication. Unfortunately, the photograph cannot

dispatched to the States by Mr.

reproduee the colours of this work of art, so that a
full appreciation of its beauty 18 not possible.

We wonder if Mr. Warner will make use of his
new hat for official occasions, and we expect from
him a photograph with the hat on.

We wonder also whether Mr. Burnham took his

measursments hefore or after the Succhas of the
Teata !

Ori 1 nal from

UNIVERSITY OF CALIFORNIA
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Questions and Answers

NOTE.—This section of the magazine w ploced ot the disposal of all readers who wiah to receive admce and
iﬂwﬂmmmm‘w to both the technical and non-lechnical sides of wireless work. Readers
should comply wnih the ﬂ.—{l]ﬁﬂmm&ﬂmmwm“uupﬂm

sheet on one wide of the paper only.
mtl-nr SO r# are adevised o

deali bafora.

mazimum which will be accepied ot o iima.

“F.E.S."" (Ealing) haks (1) If it ia possible to
reproduce apeech and music for o room of as
good quality as that of a modern gramophone. (2] For
any lterature on disiortioniess speech reproduction.

(1) Speech and music can be reproduced to fll
a large room but there s n'l'lu].'l & certain amount
of distortion present. This is due partly to wireleas
troubles and partly to reproduction troubles, e.g.,
with a loud speaker. The wireless troubles can be
largely got over b valves whose character-
istic 18 very straight over part of their range, and
by so arranging the ocircuit that operation oecurs
on the straight part. High-frequency amplification
i recommended. The reproduction part of the
trouble cannot be regarded as p y solved at
present. Asf you suggest, the loud speaker is not
very good and we advise you to adopt & loud
speaker of the Rahbek and Johnston type, experi-
menting to find the most suitable practical arrange-
ment. (2) We do not know of any recent publi-
cations on this matter which will meet wyour
requirements.

** C.AN."" (Bury St. Edmunds) asks (1) The
advantages of a bwo circuil receiver over one with a
mingle cirewst. (2) If it i» normal for his simple

set to give Croydon telephony and (.
Nidions. (3) If any stotions send oud befween 5 and
7 p.m. much news as appears on tape machines.
(4} Asks which of several valves to use for a delector.

(1) A two circuit receiver givea better seloctivity
and also minimises re-radiation. (2) Reception of
Croydon is normal ; reception of C.W. signals, if
with a clear note, is abnormal and probably due to
|||m[eranct by some oscillating cirouit in the

ighbourhood. [, however, you get these stations

wlt- a barely readable hiss the result is nothing
unusaal. (3) We do not know of any such
stations. (4) Any of the valves you mention

should be suitable.

*+ A E." (Cambridge) asks (1) For criticism
of a crystal sel. (2) If it would receive 2MT.
(3) What time 2 MT's concerl takes pluce. (3) If
ram aerial would be satisfactory with telephone linea
rahout 30 fi. away and a little higher than the werial.

(1) O.K. (2) Yes, if the coil is of the right size,
{3) Tuesdays, 7 to 7.30 pm. (3]} Fairly well, but
it will be desirable for the aerial not to he parallel
To the telephone wires,

** ANODE ' (Wendover) asks (1) For eriliciem
of a mingle valve sei. (2} For windings of the A.T.[.

and reaction coil with No. 28 for wavelengths of
M) to 3000 metres. (3) A few stations ke should

gl

(2) Queries should be clear and concise.
search recend numbers lo ses whether the some queries
(4) The Editor cannot undertake to reply to queries by post. (6) Al queries musi
be accompanted by the full name and address of the sender, Mu_fwufmm nod for Queries
will be anspered under the initials and town of the correspondent, plumne.
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employing operators.

(3) Before sending
ve not been

on.

#a

or, if so demired, under a * nom de

(7) Four questions is the

{1} A circuit as shown is correct, but & two
eircuit receiver would be freer from re.-radiation
and more selactive. (2) AT.L 8 x 7 of No, 26
with a slider ; reaction eoil 87 % 4" of No. 26 with
three or I'ﬂu.r tappinga. It would be desirable to
have separate coils for the short wavelengtha,
(3) You should be able to get almost any of the
larger European stations up to 5,000 metres.
(4) A list with timea of transmissions, see January
Tth issue.

" TYRO ' (Catford) asks for winding for a coul
auilable for 8,000 metres and a condenser of 0-002 mfd.

If the condenser is usad in parallel with the coil
for the longer wavelengthas, & « @ of No. 24
will be sufficient.

“" C.W.R."" (Bloemfontein) asks (1) A gquestion
abowt ecertnin coils. (2) How to fest a crystal.
(3) If the subsiitulion of the polendiomeler wmethod
Jor the grid leal and condenser method is worth the
ertra X DETLaE,

{1} You might try the next larger with A.T.I.,
and the next amaller as reaction ecoil. Weo cannot
advise you further without knowing the aize of
your tuning condenser. (2] Buzz some part of the
recaiving circuit, listen in the telephones, and
adjust until the desired sensitivity is obtained.
(3) As a rule this is of no extra expense, but there
is little to choose between the methods. Broadly
gpeaking, the condenser method is more #ensitive
and the potentiometer method more stable in
operation.

HIW." (Walthamstow) asks if a sample of
wire ia awibnhle for an aerial.  (2) What times and
on what waeelengths tele phony ia tranamitied.  (3) For
a single-valve circuil.  (4) What siations have the
call signs of G88 and PST.

{1) No. Asthe wire is steel it is guite unsuitable,
(2} Exeluding 2 MT and PCGG, the only stations
working regularly are air stations on a wavelength
of about 8K metres. Times of transmission
irregular. (3) See Fig. 2, page 811, March 18th
e, (4) We do not know.

“*C.N."" (Merton Park).— For the information
you require concerning the Moscow tune signals,
woe the isue of April 22nd.

“ 1.G.C."" (Ealing) asls where to olidain informa-
tion about (1) {ntervalee transformers for werivele ripth
range of 400 to 4,000 mefres. (2] Huoneyeomb coils,
i3y How humyﬁ.-mh coils should be mounted relatively
to each other. (4) Where design of o theee valve panel
hers freen qrivert,

{1} The only way to obtain such a range with one

1=
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pair of coills ia to use high resistance winding
untuned. The tranaformer ia described on page 781,
If wound with No. 47 Eureka wire instead of that
specified should be about right for this range.
{2) A description of thess coils is given in the issus
for October 30th, 1820, and a simple machine for
winding them, with illustrations of the coils, is
described in the issue of July 23rd, 1921. (3) They
may conveniently be su in line on & rod of
insulating material. (4) We do not think that a
set of exactly this type has been described in detail —
the neareat approach being the frame aerial set of
Noa. 16 te 21, Val. VIIL

' W.J.F." (Hornsey).—(1) The coils might be
used for & wavelength of about 7,000 metrea. The
larger coil as A.T.1. and the emaller as reaction ~oil.
(2 AT.C. 0-00156 mfd. with & condenser of 0-D0]
mfd. seross the telephonea. (3) Yes, but omit the
variahle condenser in the plate circuit and put a
condenser across the telephones as above. (4) PCGG
ia the call sign of the atation transmitting the Dutch
Concerts, which you might hear with very careful
ad justment.

“T.P." (Sunderland).— It will be best to run
the aerial from your receiving room aas far away as
possible from llli the buildings, using a single wire,
but failing this you might run it acroas as a double
wire aorisl stayed out from the house to a pole on
the roof above the point marked * pipes.””

“J.W.0."" (Hull) asks (1) For crificism of o
circuil, (2) How to aveid oscillation when receiving
telephony. (3) How much of a certain foil and paper
condenser will be required for a capacity of 0-002 myfd.

(1) The circuit ia O.K. (2) Fimstly, by weaken-
ing the reaction coupling, and if thia faila, by re.
prranging the leads so that the grid leads of each
valve are as far away as possible from the plate lead
of the same valve. (3) Two foils about 3" = 47
will he sufficient.

“"VALVE ' {Bristol) asks (1) For help with o
set which *° howls *" badly. (2) If addition of H_F.
valve in the manner shown would be satisfaciory.
(3) If hé should get American stations with the H_F.
valve added.

(1} Three stages of L.F. amplification generally
do give trouble in this way, and matters are not
helped by the use of H.R. telephones directly in
the anode cirenit. We should recommend you to
goet rid of one stage of L.F., or to try reversing some
of the windings, separating them as far as poasible
apart or shielding them in closed iron boxes.
(2) Yes, over thoe range vou specily. (3) Yes,
under favoureble conditions. Little would be
gained by using & soparute battery for the H.F.
valve, but this might be done if desired. V. 24
valves can be used for the H.F. but are poor
rectifiors.

“C.M." (Cwnbryn) asks guestions abouwt an
am plifier,

(1} Filament resistance will he sufficient for the
two H.F. valves, (2} Two H.F, transformers will
be required unless resistance capacity methods are
used. (3) Connect the output of the H.F, amplifier
to the grid and filament of the detector panel,
{4) The H.F. eonnections, see Fig. 5, page B13,
March 15th issue,

LINIVER!
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“ PERPLEXED "' (Brighton) submils o circuil
and asks (1) For criticiem. (2) If it could be
smproved for lels H_l.r. {3 For a diagram of a
thrae valve ampl

{1) Except that ; 'mur]IT battery is shown short
circuited, which is evidently a slip, the circuit is
quite all right. (2) Only by use o nlu-n-nm led
oircuit for greater selectivity. (3) See Fig. 3.
page 674, January 3let issue.

“E.F.T." (Tulse l'[lll}l asks (1) If ﬂd;pdrm‘.gr
reaction can be employed with a single 8 TECEIDET.
(2) If #o, for the best circuit, (3) For
condensers required.

(1) Yea, but it is liable to give very erratic
resultsa. (2) Can be used with any circuit by the
introduction of a small condenser batween the grid
and the plate. (3) Quite a small condenser is
necessary, say about 0-00005 mifd,

""H.B.D.W." (Oswestry) asks whether messages
could be received wnth aerial af right angles o hwendy
lines of telegraph wires, no signal being oblained
when the aerial is parallel to the wires,

Conditions would certainly be more favourable,
but the absence of signals with the asrial in any
other position seema to suggest that there is some-
thing wrong with your set itself.

“"B.5." (Darwen).—(1) Tha looss coupler for
Fig. 2 might have primary 10" x 8" of No. 22 and
secondary about the srame size. (2) Double head-
pisce telephones would be preferable. (3) None of
thesa circuita are very good. No. 12 or 13 might
receive PCGG.

" J.M.M.'" (Nottingham) asks (1) For criticiem
of an aerial, (2) If ordinary Low Resistance fele.
phones con be wsed with a Tele ne Transformer for
the reception of wireless & (3) How capacity
of condensers may be ca 4

1} There will be a certain amount of screening
if E-l'll factory roof is of metal, but this should oot
be very serious. (2] As a rule ordinary telephone
recoivers have too low resistance for satisfactory
wireless work. Some resulta could doubtless be
obtained with a transformer specially wound to suit
the telephones in question. (3) Formula for the
calculation of different types of condenser will be
found in Nottage's ** Calculation of Capacity and
Inductance,” published by the Wireless Preas.

““E.H." (Battersea) asks (1) If constructional
details for o frame set for the Dutch Concert hore
appeared in recent numbers. (2) If 150 ohms
marked on Sullivan telephones refers to sach earpiece.

(1) Not very recontly, but a set suitable for the
purpose will be found described in Nosa 18 to 21
mclusive of Vol. B. (2) No, this 18 the tolal
resistance ; each earpiece being 756 ohms in the case
of telephones of this make.

““WIRELESS MAD "' (Crofton Park) has a
crystal sef which gives no resulls,

The set can only give very poor results as shuwn
Averial should be of copper not steel.
circuit should be tuned by means of & small ﬂ.rmh'lu
condenser., & cannot state resistance of the tele-
phones. There 18 no simple way for you to measure
it without ingtruments, The windinge of the circuit
are only smtable for about 600 metree. The
pimplest way to add & valve would be aa L.F.

valucs of
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amplifier, but this is useless with the present
arrangeroent.

“P.EM.E." (Bambury) asks (1) I
conneaction of the grnid and nde of
of a note ing valve o terminala
of a erystal set w8 correct.  (2) If o diagram i# correct.

(1) Yea, the set should be quite satisfactory.
(2) Yea, except that thare isa no connection &“Tlh
negative G.volt battery to earth. If "R ™ valves
are used abopt 100 voltsa H.T. will be required,
becanse of the high value of the anode resistanoce.

“‘ F.H."" (Rayton) caks sboud a frame aerial sel

Jor receiving the Dutoh Conceris,

For eatisf resuMta you will want about five
valvea with H.F. tranaformer coupling, the natural
wavelength of the transformers being about 1,000
metres. This with a frame four fest in dmmnt-nr
With an attic aerial of parallel wirea joined to the
sot at one end you will probably get equivalent
regults with about one valve less.

“N.EX." (Malines) asks questions aboul a
three valee amplifier for 200 to 2,000 metres receiving

F "

Fig, 1

Two H.F. valves and one L.F. valve isa a good
arrangement but efficient coupling over the whole
range i very difficult with HI‘H‘I-E]‘ :-gnnu.um |gﬂ-ﬂlt{;ﬂ'
or transformer coupling. The former is ine
below 1,000 metres, u.nd the sacond method will not
give a wide range with a single set of transformers.
For beat results you should use transformer :uupling
with separate transformers for 400, 600, 1,000 an
1,600 metres. For circuit see diagram (Fig. 1). L.F.
intervalve transformers may have any ratio be-
tween about 1/1 and 1/3.

“W.V.R." (Bristol) has a crystal sel on which
wﬂyﬂbmﬁtngmndulmduﬂdmhfdrudﬁﬁ

The circuit is correctly arranged and should give
mignals from ships. The brea sound is
probably caused h].r the crystal being defective or
ahn by & bad contact in the closed eircuit, in sither
case allowing a slightly unsteady ourrent to pass
through the telephones. Try a fresh crystal and
examine the wires carefully.

** A.G."" (Teddington) oske (1) Where (o
obigin good ink for a syphon recorder. (2] Where
to pet tape for a recorder. (3) The approximale
capacily and mdu:mm: of an aerial skelched.

(1) and (2) From dealers in telegraph apparatus
or from Messrs. Waterlow Broa. (3) Capacity about
0-0001 mfd., inductance 50 mhys.

““HF.M."' (Bllston) asks for the values for the
consiruchion of a cirouil shown on Fig. 4, page 581,
December 108A sasue,
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This ia not & tforward circuit, and is onl
suitable for a.l]:m'imuul workers. It is not pnmhﬂ
to give suitable values for the capacity and induct-
ance of parts without experimental test. We
advien a simple circuit upon which experimenta can
be made a8 experience is obtained.

"“C.D.H."" (Leigh-on-Sea) asks (1) If diagram
umhaniumrrﬂ_furﬂﬂfmmhrm {2} What
bo wse with V2 and "R valves.

(3) Which sa the betier of two circuits for telsphony.
(4) If H.F. transformera are suidable for 1,000 ma.

{1) The resistance Rl should be so connected as
to control the L.F. mag filament in addition
to H.F. mag. and detector. Otherwise the circuit
m 0O.K. (2) This is rather & bad arrangement of
valvea. 30 volta for the "V 24" will probably
not be sufficient for the "R "™ t L.F. wvalve,
while 50 volte for tha * R " valve will not give any
appreciable increase of signal with the ™V 24 ™
vialves in the present circuit. Substitute a * V 24 ™
for the L.F. magnifier and usa 30 volta. (3) The
circuit enclosed will give very good resulta. (4) It
will probably give signals but we cannot say if it is
most afficiant on that wave without experiment.

“ P.W.B." (Kilburn) asks (1) If 30 volt valves
may be used in o J-valve receiver designed for wse
{2) If 156 volt valves wrll nlso do.
(3) If 2-2 volt Hart cells are good for filament lighting.
(4) Best type of aerial fo use.

(1) and (2) If this ia & resistance amplifier the
anode resistances will most probably be of too

t resistance, but they should be tried out. If

F. set, the transformers will not be the most
efficient for the type of wvalve, but the set ‘will
probably work quite well. (1) Two or three of
such cells joined in series will be suitable, provided
tho;.r are of sufficient capecity. (4) An outdoor
serial will give better results from a frame.

“B.H." (Mansfield) askx (1) For the uddreas
where dron bande * for magnetic detectors may  be
obtmined.

Frobably sbout the only ﬁ:c‘n- where you will
obtain these bands ia from Mareoni Company,
who are the makers of almost all the magnetie
detectora atill in use.

"“RADIO " (Southend) asks (1) The wvirelength
of a crystal sel.  (2) Size of the foils for the condenaer
Jor bridging 2,000 ohms lele phones, ;

(1) Maximum wavelength 2,000 metres. (2) The
capacity required is about 0-001 mfds. Make
Tinfoil into strips §" wide, and allow 1" of overlap
between plates of opposite polarity. The mica
dielectric should be 0-005"" thick, and 12 tinfoils in
all should be used.

“E.X.E." (Exeter) wishes to alter u “Th™
amplifier to wse with an H.P.R. receiver.
Wa t that we have no di m of this

receiver, and therefore cannot say what alterations,
if any. are required. Consult the makers of the
receiver, who can probably give you the required
information. If the 3 valves do not howl with &
erystal, they should not do so with a rectifying
valve. On one valve the 2 MT telephony would
probably be weak, but you should certainly hear it.

“ THEORIST ' (West Wratting Pash) aasls
{1} For L.F. intervalve tranaformer windings.  (2) A
CI
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question regarding an instrument for measuring the
distance befween fwo plates by meana of valve oscillalors

(1) On a }” diameter core of soft iron wires,
3" long, wind 10,000 turns of No. 44 5.W.5. for the
primary, and 15,000 turna of the same wire for the
sacond The primary and the se¢ondary should
ba wound over one another, with a layer of insulating
material between. (2) We are afraid the use of a
single valve for this method is guite impoasible, as
for succeasiul working elaborate precautions have to
be taken to prevent the two oscillating circuita from
reacting on each other, and the common valve to
which you to connect them would introduce
far too much coupling between them. In practice
it ia very difficult to induee one valve to make two
separate H.F. circuits oscillate independently. In
almost all cases the whole system starts oscillating
as & one unit with a single frequency determined
by the whole of the apparatus in use.

** BEGINNER *'' (Brighouse) asks (1) For a
eriliciam of a 2 valve sel.  (2) Efurihcr information
regarding (his sel wouwld have been weeful.

(1) With the emeeption that the 0-001 mide,
bye-pass condenser across the anode winding of the
L.F. transformer has been omitted, and also the
filament resistance, the circuitin 0. K.  (2) Informa-
tion regarding the size of the coils and the capacity
of the A.T.C. would have been useful in estimating

the correct proportion of A.T.1. and reaction for the
oscillator,

“E.G.B." (Sunderland) asks (1) If the
gincude-copper pyriles crystal combination requires a
battery and potentiometer. (2} Wavelength, ete., of a
rrystal ael,

(1) No, it is unnecessary. (2) The wave range
with the prosent set would be up to 4,800 metres,
The wire, No. 28, is too fine for an serial circuit
without reaction. The former should ke rewound
full of No. 24, which will reduce the maximim wave-
length to 3,200 metres;  just sufficient for time
signale. At vour distance careful adjustment of
crystals will be neceasary. Connect a 0-001 con-
densor across the telephones, which will be guite
satisfactory.

“W.ALNDY (Petersfield) asks (1) Why the Do
large slabs of a certain set cannal be made [o oseillafe.
(2) How to make an er-Army transformer  and
lironen 120 ofims !'l‘f-l",.l.ﬁrurr'l s gmx.i aa 3 AHNY wfima
fele plvories,

(1) There s probably not suffcient reaction
coupling for oscillation, with the considarable
rosistance these coila will probably have,  Also the
coils may be defective, owing to having a few tums
short circuited.  You might try interchanging the
cotls. (2) Thers should not be very much difference
hetwern the arrangoments, but what difference there
in cannot be altered.  An improvement will he
abtained il w small condenser of 0-0005 mifds. is
connected across the H.I. winding. We presume
vou connect the telephones to the L.R. winding of
the trans{ormer.

“L.J.'"" (Trondhelm) asks for a single valre
iiagram to wsn with slab inductonces for tele phony
i alsa for telvgra phy,

In the March 4th issuo several single valve circuits
are shown,  Any of these will be suitable for tele.
graphy. but for telephony you will probably reqguiee
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more valves unless there is any work being done
near to you, in which case the sets referred to will
be satisfactory.

“* AD." (Dumfries) submils a diagram of a fwo
valve transmitier and caks’ for criticiem and suilable
windings.

This diagram is of unsuitable type for small
powers, and is also incorrect.  The circuit shown on
page 774, March 4th, Fig. 1, will be found more
suitable and easy to work. For 1,000 metrea the
A.T.1. should be 4" x B, wound full of No. 20.
The best value for reaction should be determined
;:purirmutul];.'. For a start try a8 37 » 5 coil of

o. 24.

“G.HV." (Shrewsbury) refers to Marconi
Type 16 Receiver and naks l_“ How o convert Lo a
lwo-valve sel. (2) Windings for a tapped H.F.
transformer from 180 fo 6,000 metres, (3) What is
the indensifier of thia asel.

{1) Rearrange as in diasgram (Fig. 2). Note
change of aerial condenser. (2) We are afraid such
windings can only be determined by experiment
anid in any case strongly advisa you not to attempt
to cover so big a range on one transformer.  (3) This
in the coupling roil between the aerial and secondary
circuits.

\'%

g 0 #
l e | L L

Fig. 2.

FETTRER]
Bl ik ok

“CURIOSITY ' (Cambridge) asks (1) For
aize and windings for a frame aerial from 835 to 30,000
metrea,  (2) Heat method of radio-frequiency cou pling.
(3) What extra paymenis are necessary for harmng
a portable sel as well asa ficed set,  (4) If permiasion
can he ohiained (o wse an oeridd with more than

140 1. of wire,

(1) A satiafactory T-valve amplifier for such a
rmnge i85 almost an impumﬁihi]ity. Moreover several
framea would be required, the smallest having, say,
B tums, 3 01, dsmeter, and the largeat 60 tums.
3 ft. diameter, with suitable loading coils.  {2) For
wavelengthis above | (M metres resistance capacity
coupling is the simplest to use. Below 1,06H
metres use interchangeable transformers.  (3) 1§ «
separate licence is isaued in respeot of the portable
set yvou will presumably be reguired to pay an
additional fee. (1) We cannot express an opinion
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and we would adviss you to write to the P.M.G.,
& concession.

* POLYGON '* (Windsor) asks if a loading
roil would improve o single valve short wave sel.

A loading coil would increass the wave range and
would therefore probably be an improvement. Tt
will be necessary to alter the reaction coil at the
sune time. We cannol give sizes as you supply
no particulam of your present set.

“C.S.M.D."" (Catford) asks how lo connsel a
tele phone transformer in o single valve eireust,

Connect the H.R. winding with a 0-001 mfd.
condesnser acroas it, in the anode circuit betwesn
the positive of the H.T. battery and the reaction eoil.

" ARCHANGEL '"* (Kennington) asks (1)
Warelength of »el. [2) Loading coil for FL and
POZ. (3) Why he hears Croydon but not Lym pne.
(4) Suggestions for improvemenis ol small cosl.

(1) Aenal circuit 2,200 metres, secondary circuit
1,700 metres. (2) For both circuits make loadin
cotls 5 x 7. Wind serial coil with No. 24 an
mdll‘j" coil with No. 2B. (3) Croydon being
strong and near doea not require a very sensitive
mbt. Lympne, howaver, being a0 much fuorther
away will probably require an extra valve. (4) The
next improvement would be to add a valve as a
L.F. amplifier.

“H.C.E."' (Willeaden) aaks (1) If a rmingle
rafee corcud 48 correct.  (2) Jf PCGG wunll be recesved
mmuﬂﬂ vadve, (3) What w the cause of hum.
ming in o crysial circudl,

(1) The ecircuit appears to be intended for the
Armstrong regenerative circuit, but i8 not correct.
The correct arrangement of this circuit would be
as in disgmam (Fig. 3). (2) Yes, with & carefully
adjusted reaction circuit, but for good readable

h two or more valvea is deaira {(3) This
ia probably due to the cireuit arrangement. Conneet
the marial side of the telephones aa shown in your
rirewnt to the earth side of the blocking condenser.

A4

Fig. 3.

*« J.R.B." (Scunthorpe) asks (1) If sample of
wire &8 suiloble for crystal sel. (2) Apparotus
neceasary for recevring spark and telephony. (3) Which

crysial combinations is most suilalle.
{1} Wire is No. 38, which m.],ght be usad for the
-mndlnrdrcuit-,lhumuaiml ding on the
condenser available. (2) A qmﬁmﬁt ia only
ueeful for ahort distance telephony. At least two
valvea are desirable for g resulta. For spark
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work you will obtain fair results from either of the
circuits shown on 6585, December 10th isaus,
{3) Carborundum ia the simpleat and most reliable,
but zine-bhomite ia very sensitive,

“RUBBER COVERED '' (Ealing) har a three
valve sef on which he does nol receive felephony.

With a rectifier circuit and two L.F. valvea it is
osssontial that the rectiier should work pretty
eificiently. He sure that the grid condenser and
loak are satisfactory, and do not allow the set to
oacillate, Connect a 0-00] mfd. condenser acroas
the anode winding of firet transformer. Most tele.
phony ia on about 80 metresa, to which the No. 100
eoil does not tune the aerinl. The No. 200 eoil is
tha correct one to use.

“* 8.W.H."" (Colchester) asks for criticism of o
three valve sef and suggestions for improvement,

The met shown is guite good and the results
obtamed satisfacto Ii- would, however, ba better
to introduce leaks glhuutn & rnﬂg-nhm sach batween
the grids of the second and third valves and sarth.
Another improvement might be the substitution of
telephone transformer, preferably with L.R. tale.
phonea, in place of H.R. telephonea shown,

“CJ.P.5." (Holland Park) submits a sircui
which he proposes fo use with an indoor csrial of
fwmmn_f lﬂfﬂl‘l’nﬂp He aska for eriticiem and
the mize of certain c

The circuit shown ia at A freak ty which we
wreatly dislike, involving as it does the raising of
the fllamenta to the full potential of the H.T.
battery with no ion for locating the grid
potential at the proper point of the characteristic.
Hesulta might be obtained if the leak resistancea of
the various parta of the circuit happen to be about
right, but we strongly recommend a more normasl
type. In any case more than one valve would be
necesanry for results with such & small asrial,
which would be better replaced by a large frame.

“*“ BEGINNER '"" (Dulwich) sends o diagram
and gaks (1) Value for grid er and leak and
{2) Volue for mnuﬂa conclenser. (3} The most
distand stalion he o likely to obtain, (4) If there 1=
o better set of this type.

(1) About 0-0005 mfd. and | megohm. (2) 0-005
mfd. (3) The coils are undesirably small. Use
the present A.T.I. for reaction and make a new
AT.I. 8" x 6" of No. 28. You should then get
any European station up to about 5,000 metres.
(4) No, but a condenser across the telephones
would be desirable.

“ W.B."" (Cheltenham).—(1) Put the micro-
phone transformer in the grid circuit between the
varishle condenser and the grid leak condenser.
(2) Transmission will ba C.W. with a superiniposed
note of tha [requency of tha eoill break. It will
prohably heterodyne all right, but would be audible
at short distances on o erystal. We do not think
a choke would improve matters much. (3) For n
30 mile ra reception should be as for C.W.
{4) Use about 47 3" of No. 22 with a series
condenser, and reaction coil 37 « 2§ of No. 28

“J.D." (Wandsworth) ansks whal gauge wire
should be used for H. F. iranaformers ; whol resistance
the winding ahowld have ; if the coils showld be wound
in opposie direclions ; whal wire to use for an air
cored slab Iransformer.
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The windings depend on the wavelength uired,
which you do not specify. In general about No. 40

copper should be used, or finer for a long ra
Resistance is lrmni.tanll the wavelength pmdumd
by the coils being the important point. If both
windings are in the same direction the terminating
ends should be taken to %ﬂtﬂ and grid and starting
enda to H.T. 4 and L.T. — respsctively.

" BEGINNER " (Newark) asks (1) If twe
cirewits are corvact. (2) If a condenser should be
wsed across the lelephones on a erystal sef. (3) If
sx hefter to wee o small double slvde inductance or a
long single slide. (4) What ** mhya.” stands for,

(1) First circuit, yes. Second circuit, yes, sither
with one end of the indurtance left free as shown,
or with this end connected to earth for longer
wavelengths, (2) Yes. (3) We cannot say
without knowing the sizes of the two coils. In
general the single slide coil will do all that is required.
(4) Microhanrics, a eonvenient practical unit of
inductance.

“* E.J.M.'* (Repton) asks for further information
about the article on mimullancous H.F. and L. F.
amplification in the issus of December 10ch, and for
adwice on working theae circuite. (2} If we can give
the addreas of the author,

(1) Wa are afraid we have not space to treat this
subject at any further length. Circuits are all I:LI;
sound and you should have no difficulty, particu
with Nos. 2 and 5 Thess circuifta are, huﬁ'am
complicated and need much patience to arrive at
satisfactory proportions for all  the parta,
i2) Belerred to Editor,

‘*BUZZER "' (Bishop's Stortford) asks (1)
FProbable reason for failure of the filament of nn ' B ™
valve nfter a weel’s careful use. (2) If it wonld
im prove receplion (o break metal stays fo o mast with

inaulators, (3) Windings for a tele phone transformer
for 80000 ohm telephomes.  (4) Capacity of a con-
denser.

(1} We cannot say. DProbably a dofective length
of filament. (2) Not very much with such very
short stays. (3) Use a closed iron core with about
10,(0H) turns of No. 44 for cach winding. (4) Your
spacing of -3 mm. seems very small, but if this is
correct the ecapacity will be about 0-0008 mid.

“*“H.5.T." (Huddersfield) refers fo page 103,
May 148h, and page 427, Oclober Lo, and oasks (1)
How the two circuits cowdd be wsed together. (2) If
the Dhteh Concerts could be heard on thia combinafion.
(3) If the result will be satisfoctory on 100 eyeles.
(4) f{ on page 103 two variable condensers and fheo
variable inductances will be required.

(1) Couple the two unita by means of a small eoil
in the aerial circumt, coupling inductively with the
coil L, shown on page 427. (2) and (3) The induc-
tion hum will be very much more serious on 14
eycles than on 50. S0 much so, that we are afraid
it will prevent you from getting uscful resulta with
PUGG. (4) Two variable condensers, say, 00005
mida. each, and two inductances, not nmmrlly
vauriable.

" JOHNIE "' (St. Leonards) asks (1) For
particulars of a single valve receiver with range lo
24,000 me.  (2) If o tranaformer with a ratio of
T0/1 may be wsed with 120 ohm "phones.
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(1) The circuit should be that shown in Fig. 2.
page Bl1, March 18th issue. To cover such =
range will have to use a set of honeyeomb
coils, the smallest having about 30 tums, and the
largest about 1,000, with a mean diameter of
about 3. (2) A more usual value is about 7/1.
and 70/1 ia hardly likely to be efficient. You migh
try it, if the resistance of the L.R. winding is not
leas than about 30 chms.

““ CORONA "' (Whetstone).—(1) The circun
will be fairly good, except that a reaction coil
will be & great help in the reception of PGGG.
It would also be much better to tune the grid
circuit. (¥You speak of a reaction coil, but you do
not show one.) (2) Bring down léad from end of
{;Emu. Doubling i}i:a di:lr:n ﬂﬁ is almoat immnh.!arili

ou omit to say how the spreaders are. (3)
useful H.F. tmyﬂfarmaﬁa described on {THI.
March 18th. Duta for L.F. transformers have been
given several times recently.

" E.P." (Gulldford) asks (1) If French valres
could be wsed inatend of ' V 24 7 valves in the four.
valve amplifier, described in October 30eh. 1920,
wssue. (2) In what issue the consiruction of a 00015
mifds. condenser was described. (3) Whether a system
aketched for fﬂ-ﬂm-l!:nl hghting with separale resislances
fo each valve {2 rorrect.

(1) Yea, il additional H.T. knlui‘;n
10D volta will be desirabla ia **

(2) Aupust Zlst, 1920, (3) Yes

“*N.M." (Gosport) asks []j If, when a former
iz wound with equal numbers of turns of wire of vo
differend gouges, the inductance il be the same n
the two cases. (2) If halving the number of turns of
toare ob a cond werll hoalee the tnductance,

{1} No, the coil with the finer wire will have the
bigger inductance. To a first approximation the
inductances will he inversely proportional to the
distance along the former uﬂﬂupiedp-'!g}r ithe winding.
{2) No, again to a first approximation, halving the
numhber of turns will give a quarter of the original
indurtance,

""R.8."" (Herne Hill) asks, re Fig. 4, poge 526,
November 12th, (1) The value of the en iy eroas
the transformer winding. (2) If a variable 0-0005
mifeds. in thiz pomifion would assist funing. (3) If
the filament lighting suvich ecould be combined wath
the throw.over metich 1n a manner skefched.

(1) and {2) About 0-00] mfdsa. is & normal value.
Tha warisble condenser might be used if set at
near maximum, but it would not Assist tuning.
{3) Yes, excopt that it would be better to arrange
for the awitch, also to cut out additional resistance
when the second valve is introduced, otherwise the
first. valve will light up too brightly when the
pecond 8 switched off.

S JJTT (Wanstead) asbs the respective snenits
of alab, baalet, lattice and solenoid coila.

The sclencid type ia the easiest made and s
highly efficient. Considerations of size make it
undeairable above about 5,000 ms Basket coils
are about the same in efficiancy, more trouble to
make and not mechanically aa strong. They are
more compact, but their limit of usefulness s
probably about the same as for solencida. Slab
and lauttice coils arée not quite as efficient as the
former types, but considerations of size and &
make their use almost necessary above about

is usad. About
valves are vueed,
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5,000 ms. Of the two, the lattice coils, if properly
made, are the better, but they are rather more
liable to defects in winding.

“SPARK '" (Hanwell) submiis o circuil for
erificiomn, aond asks (2) Whether i would receive

PCGG with two additional stages of L.F. (3) Wind-
ingsa for 1,500 me. (4) Capocity of the variable
condenser,

{1) This -c'm:!ua't i, to the best of our

unique. It may be best described as a
erystal set with reaction sup wﬂrhﬂd by a valve. It
should recaive C.W. an spark. While
theoretically mt«uutmg, it eannot be regarded as
an efficient way nflmgavﬂwmdtcwml
{2) We should not care to say, but it is ible
that it might. (3) A.T.I. About 7" x 5" of No. 22.
Reaction coil 57 x 3" of No. 28. (4) 0-0005 mids.

“ELECTRON "' (York) asks where to prchase
poles or masts for o wireless ¢
For the small masts uwsually required fl:lr amateur
work we should advise consulting a loeal builder.
McGuire hollow = masts are very suitable for
erection on & rmlF.;wmg to their lightness. The
tackle can be supplied by varioua of our
admia-uru. Larger masts of various portable or
SBMmni- ble types could probably be supplied
o0 from stock by the Marconi Company, but
may be costly dimensions.

“P.N.P."" (Redditch).—(l) There is very
little difference between the circuits, but we should
rathar prefer “* A." (2) Windi and condenser
should be aa for ‘* SPARK " (Hanwell) above.
We should strongly advise you to buy the con.
denser, as the construction of a good variable
condenser a8 not an easy job for a beginner. (3}
Apply to the Sec , 3.P.0., London, furnishing
sketch of the circuits to be used, with approximate
dimenmions of the parts. The licence costs 10e.
per annurmn.

“ASW." (Forfar).—An article on the: con-
vermon of the Mark III tuner for use as & single
valve set with reaction was published in the issue
for June 25th, 1921.

“H.P."" (Cobham) asks (1) For eriticiam of twe
sete. (2) For their wavelength range. (3) Size of
the reaction coil for one of them. (4) Winding for
a filament resislaonce for one valee,

(1) In ¢ | sat, connect bottom of A.T.L to
earth, slider to asrial and top to condenser and
erystal. Valve set is 0O.K. (2) Up to about 4,000
me. in either case. (3) 67« 3" of No. 28 or No. 30.
(4) Threa yvards of No. 22 * Eureka " wire, wound
on & former, preferably of alate, about 1" in diameter,
with a good slider.

“R.B.B."" (Prescot).—(1) The cireuit shown is
quite correct. (2) Make the reaction coil 5 x4
of about No. 28, to alide or the AT.I. (3) The
'phone blocking condenser need not be variable.
(4) The "phones should have a resistance of not
loem than 4,000 ohma.

“AFA." (Woolwich).—(1) The circuit is
quite correct. (2) Either because the walue of the
grid condenser or leak is wrong, or more likely
mFuumﬂmihnmtﬂmmﬂnh {3)
Emt-ly a8 in the circuit shown, mn.nnﬂmg as

of tha plt:.u.lkﬁ-. A8 may be required in sories.
rl-:l e circuit may be as in Fig. 4, page 813,
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March 18th msus, with the asrial circuit remaining
as in your own aketch.

"Wﬂﬂi**{EH)wmthqum
lines of the panel tuner in September 3rd fasus. He
mh{l}TMhﬁm;yﬁniﬂ-:fmlhmuuhﬂmhh
30,000 meires. (2) If any alterations to the sed will
be necessary. (8) Capacity for a series aerial con-
denser. (4) If a series-parallel witch will be wuseful
for condenser.

(1) It will be necessary to increase all the wind-
ings very considerably. We think you will find the
attainment of such a range very difficult without
the use of either a set of honeycomb coils or numbers
of basket coils in series in place of the tapped
solencids shown. (2) No, unless you are i
inter-valve transformers in the amplifier, in whic
case special transformers will be nec for the
longest wavelength. (3) About 0-003 mfd. (4) Yes,
if you wish to cover both long and short waves.

“*M.B.B."" (Falkirk) refers to Fig. 5, page 708,
and asks (1) If the cireuit will operale on all wave-
lengths with inderchangeable H_F. tranaformera.
(2) Sustable mize for telephone ormer and con-
denaer for wse with lﬂﬂukmlﬁkphﬂm (3) If extra
stages of H.F. and L. F. cowld bs added

{1} Yes, except that the switching uﬂ' of the first
valve will no longer be suitable as shown. It will
b tha switch with extra
mnmhmkmndar}r of the first inter-
valve transformer when the first valve i8 not in uss,
(2) Windings might be 3 ozs. No. 44 and 6 oza
No. 32 on & core 4 in diameter. Condenser
0-001 mid. (3) Additional stagea could be added,
but if it was desired to throw the middle out of
eircuit in the same way switching would become
complicated and liable to give much trouble,

“SEMI-AUTO " (Dewsbury) asks (1) If it 1a
poagibie to wse 220 volt D.C. supply for all the current
required for a receiving sed.  (2) Hest type of acrial
to wse. (3) How to calewlate the capacily of a con-
denser. (4) For a good text-book on telephony,
describing the construction of apparaiuas.

(1} This could be done, but is undesirable, as the
use of & 220 volt supply for filament lighting would
be very wasteful and, moreover, the use of maina
for either L.T. or H.T. is liable to give unpleasant
induction troublea. (2) Either a single wire 100 ft.
long, or & twin wire 70 ft. long, may be used.
(3) Various formuls are required according to the
type of the condenser. The commoner forms have
been given in back issuss, and a8 number are collected
in Hut-tlgu'u * Calculation of Capacity and Induct-
ance.” (4) Coursey's * Telaphony Without Wires™
is & very good general text-book but doss not deal
with the constructional ride. We do not know of
any book in which this is at all well treated.

““H.D." {Manchester) submilsr a circuid for
erificiam and asks (2) For copacily of condenser and
fl"td':;ﬂk (3) If the circust will be suitable for
PCGG.

(1) The circuit is a variation of the Armetrong
regenerative, and we do not think this variation at
all likely to work. We should strongly prefer the
normal type of circuit as used in this country. We
do not think the circuit shown would give PCGG,
and eannot say whether a grid condenser would be
of any use, but we do not think it at all likely.



158
“ B.H.M."" (Iiford) asks for a design

#peaker. {2} If it ia possible to receipe E‘- amh
one u
(1) Bes l.rt.m]a February 18th, 1021. (2} Yea,

but the results are not lond and would he greatly
improved by additional amplification. Reaction
must be used in any case.

“R.C." (Godalming) asks if, for an amateur
making up his own three-valve sel for telephony, it is
better to have L. F. amplification or H.F.

The hest general arrangement 8 to have one

of H.F., followed by detection and then one
H’-Igﬂl:lfl..--F Two stages of L.F., followed by a
detoctor is also good, but we do not recommend
entirely L.F. axcept where simplicity of operation
is apecially desired.

“J.R.R." (Mancheater) asks advice aboul an

aerial,

Your nt with tuptinr;f No. 2 appears to
be the beat that can be done, nhnuld give g mta
good resulta with & two or three valve mp]nﬂ&r
The part 1 to 2 may be retained, but we should

rather prefer to do away with it.

“AUTODYNER "' (Methil) asks (1) [f o
circuit is (LK. (2) If an aerial of No. 18 bare fuse
wire will be antisfactory. (3) ff cerfain coils wmll
oecillaie. (4) If the proportions of the paris are all
right. ’

(1) Cirenit 0.K. exeept that it would be better
to couple the reaction coil with the clossd circuit
rather than with the leading coil. (2} This is
electrically 0.K. but mechanically very poor. The
wire ia not atrong enough for the purposs. (1) Yes,
if the rest of your coila are of fairly thick wire,
(4) Yes, but we doubt if vou will get strong enough
signals to work a loud apeaker.

“C.L.B," (Nottingham) oskse (1) For o
crewid bo add two H. F, valves to a two-valve amplifier,
(2) For windings for H.F. transformer for 180
melFEr.,

(1) The H.F. arrangement should be as in Fig. 5,
page 813, March 18th issue. (2) We are unable to
give exact mndluﬁn, as thess should be finally
determined by experiment : but you will probably
find windi of about 2" long of No. 34 wire on
a former 14" in dismeter, the windings being
separated by one or two layara of shellac paper,
would be about the right value.

“E.J.W." (Manchester) asks (1) For o
conatructional terthook on receiving efmmu. (2) The
wavelength range of the cireuil in FSP page T19,
and that of Fig. 13, page T27. }Ifl'.&.smnm
would recetve American high-power stations.

{1} We are afraid there ia no suitable book in
existence, but you would nhtain useful information
from articles in past numbers. (2) The wave range
of these sets depends on size of coils used. The
type of Fig. 8 is sunitable for all wavelengths, and
that of Fig. 13 for all wavelengths above 1,000
metres. The latter set should, however, give
greater amplilication at long wavelongtha, (3) Yes,
under favourable conditions, lmat we should prefer
the second set.

AR." (Egham) refera o Fig. 13, page T24,
Fehruary |8th, and asls of a single slide coil wonld
he muitable for tuming. (2) Dimensions of the coil for
ia) 1,500, and (b) for 3,000 metrea. (3) For capacity
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acroas the tranaformer. (§) Which two of the three
valves shoun give PCGG.

{1) Yeus, but we do not like the method shown of
shorting part of the coil not in use. {2) Parallel
condenser is not neceasary for such amall wave-
| hs. For 1,500 metres, coil might ba 8" x 5"
of No. 20, and for 3,000 metrea 8 x 6 of No. 22
{R) About 0-001 mfd. (4) We do not know which
the author used : probably all three. Hin state-
ment that two were used, is probably & misprint.

“L.JV.K. (Rugby) asks (1) Why a set will
not oacillarte on short wavele (2) If & choke
instead of an anode resistance would be an improve-
ment. (3) If the sei would give radiction troubles.
(4} If certain windings shouwld give 2 MT.

{1} The probable reason s that you have H.R.
‘phones without a condenser in series with your
reaction eoil.  Addition of thes condenser will
probably be sufficient to make your set oecillate
(2) Not appreciably. {3) Radiation ia always
fairly considerable from & single’circuit oscillating
set. (4) Yea, but we should much prefer single
laver coils of larger size to the pile wound coils
shown.

“W.8." (Chorlton-cum-Hardy) Aas a coupler
BT of No. 24, and 57 <8} of No. 28. He
asks (1) If the cou will work. (2) If #0, to what
m:urteﬂ-yh (3) If 4" =9 of No. 22 and 3" < 0"
of No. 30 s suitabie for mnurh {4} How o rmale
a lowd apeaker.

{1} Yea, (2) Up to about 3,000 metres. (3) Yes.
(4) 8ee an article in the issue of Fobruary 19th,
192].

““E.HM."" (Bexley) refers fo Fig. |, page 430,
(ctober lal dmsue, and asks (1) If 8.1 and 5.2 are
tnduciances or resisfances. (2] For a hwo-oalve
winding employing the same principlss. (3) If
either of two arrangements sbelched would be suitable.
(4) If 8.1 and 8.2 are resistances, whal value they
shoubi have,

(1} Either resistances or inductances would do.
Resiatances would give vou & bigger range of
wavelengths. We should adwvise earthing fthe
mirddle part of the frame to the negative of the
L.T. hattery. (2) and {3) We do not think this
could be wvery satisfactorily done for C.W.. but
for spark wyour accond arrangement would be
matisfactory if vou added a erysial in series with
the telephones. You might add reaction coils in
the plate of each valve coupling back to the {rame
circnit, but we doubt if this would be very effective.
(4} 20,000 to 50,000 ochms each.

SHARE MARKET REPORT.
P'rices as we go to press, are -—-

Marconi Ordinary .. «. £2 6 3
. Proferonca . 2 1 10
oy Inter, Marine .. .. 1 9 0O
i Canadian PR 10 O

Radio Corpordtion of Ameriea ;—
Ordinary cia Ea B0 e T3
Preference .. .. .. .. 14 &
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