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The Johnsen Rahbek Amplifying Loud Speaker

By F. H. Havwes.

METHOD of amplification which has not

to any extent me popular is that

employing the adhesive action between an
agite cylinder and a metal face when subjected
to a difference of potential. This method, to
Meesrn. Johnsen & Rahbek, two Danish engineers,
waa fully described by Mr. P. R Coursey in his
articles on ** Loud Speaking Telephones "* and the
ﬁ;ﬂﬂ'!ing gives practical details for the construction
of & et loving the principle described.

The n,;:ftznupnelmde-d for ﬁ:hilfg the eylinder should
be, as far as possible, grainless, and that known as
chaleedony, i=+ particularly suitable owing to its
homogensous structure. Should any parallel mark-
ings exist they should be such that their plane
permuts of being a at right ang'ea to the axis
of the cylinder. Suitable dimensions are given in
Fig. 1 ja) and it is advisable to purchase a cylinder
made to these dimensions. [If it is desired to make
the eylinder, one must be skilful in the processes
rmployed for working hard stones. In brief, the
turning of the outer foce ia effectad hy using a
lathe tool of copper with a square face of about
2 mm. sides and feeding it with a diamond dust
paste. As the paste i applied to the tool it is
mmediately apparent how effectually it is cutting.
The boring of the centre hole is not an easy task and
ronsequently it is advisable to make a smaller hole
it first and enlarge it to the final dimension by
méans of a boring tool such as is used in lathe work
for boring & tunnel. The first hole is put through
in the lathe by holding the eylinder in the chuck
and foreing into it an iron tube of external diameter
of the size of the desired hole. A hole ia made in
the side of the tube for the of feading the
fiamond dust. and the tube ia driven forward from
the point of the back centre. All the precrautions
have to be taken, of course, with regasd to accuracy
such s aro usual in lathe work. After the hole
has been put through it should be securpd to
#pindle in order that it can he revolved for the
purpose of polishing. A piece of wood is prepared
"“lll‘l- a8 sermicircular hollow face, covered with a
“rp of sheet lead. Ruby powder is mixed to a

* Wireless World, Vol. IX., pp. 225, 256, 289,
Nl and 371.

mnnd is used on the face of the lead, pressed
sgainst the revolving cylinder. Great care
must be exercised to prevent any trace of diamond
dust. getting into the ruby powder during polishing.
The presence of the merest particle will produce
scratchea that are difficult to get out and if not
enti removed will cause noises in the oporation
of the fAnished instrument.

o
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The design of the shoe is shown in Fig. 1 (b).
The rubbing portion is of copper and can conveni-
ently be made from & piece of hard drawn copper
tube. The inside face must be highly polished and
entirely free from scratches, and should be just s
alipping fit on the cylinder. Thin brass rings are
attached to its ends and middle in order to stiffen
it and give even pressure at all points on the inner
surface of the copper. These rings can, of course,
he soldered on and in the construction of this
fitment it should be borne in mind that it must
be kept as light as possible without sacrificing any
atiffness. The shoe, together with all the other
parts which are required to vibrate at sound
frequency, must be kept to the smallest mass in
order that there may be & minimum of damping.
The middle ring has an extension for conpling up
a rod which transmits the vibrations to the dia-
phragm. This rod is shown in Fig. 1 (¢} and is
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made of mild steel and slotted at its end for making
& union with the ring. The disphragm can be
made of miea or compressed silk and the mounting
of any convenient pattern, such as is used in the
construction of gramophones (Fig. 2).

h

| fﬂﬁf

* The eylinder is mounted on a spindle which is a
fit. Tt is essential that the cylinder and spindle
make good electrical contact. If there is any
difficulty m securing the cylinder, the spindle may
be coated with copper by immersion in copper
sulphate solution and then evenly and thinly tinned.
The eylinder is driven on over the tinning and a good
grip effected. Fig. & showe the method of setting
up the eylinder and a convenient way of mounting
the spindle.

The spindle is driven by a worm-gear and if the
usual type of small fan motor is used to drive the
imstrument a reduction gear of 44-1 on the worm
screw and a previous gear reduction of 8.1 gives a
convenient speed, assuming that the motor
is about 8500 r.pm. It may be mentioned
hers that clockwork has been tried for the purpose
of revolving the cylinder but the writer is not aware
of any clockwork on the market sufficiently powerful

S
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very large patterns of motors do not
provide more power than the smaller ones, but that
‘they rotate for a longer on one winding
Fig. 4 shows a convenient lay out for the. driving
e hanism.

The instrument can be operated by
conneciion n & valve orewt of a
receiver amplifier and the plate circuit
hattery can he used to provide the
polarising voltage, but a better method,
when signals are strong enough, & to

te the loud speaker from a micro-
;ﬁ:‘ which is nmg:hd to a
'I'h-Eunmmnuhmm a,
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attention and Fig. 6 shows a good method
of effecting it. qI’I'J-ﬂl]:nl.um-u lhuwnpt- :
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Fig. 5.

are antirely free from distortion and, to the author,
# the only known method for rendering wireleas
telephony audible to large andiences. The volume
of sound produced is tremendous, and it is essential
that the receiver amplifier and microphone gear are
not installed in the same room as that in which
the loud speaker is operating, as the vibrations set
up are so great that not only will they react on the
microphone but, also, they will set up mechanical
motion in the valve parts which will give rise to
'-'B%Hnmnidemhla howling.

vibration imparted to the shoe is sufficient]y
groat to be easily vigible and if its movementa are
sufficiently damped so that a buzzed signal will
bave an accumnulative effect, the outfit can be
uwsed for the purpose of recording. A stylus is
sttached to the rod in place of the diaphragm and
signals will produce ripples in a line that it will
mscribe on & tape running beneath it.

I}
.
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On Heterodynes

By Priuir R, Covrsey, B.Se., F.Inst. ., AM.LE.E.

HE general principles underlying the recep-

tion of C.W, ggnnl.fhy the heterodyns method

are sufficiently well known not to reguire

ition here, as it iz the purpose of this article

to describe the main features of some arrangements
of separate heterodyne oscillators and to give direc-
twons for building simple forms of such apparatus,
As 8 gemerally well known, the use of a separate

heterodyne oscillator as distinet from autodyne

receivers in which the oscillations are set up by
the deteetor walve itself nsing one of the many
reaction  circuits, soveral advantages
particularly when tﬂ: longer wavelengths are to
be received. With the separate heterodyne, the
tuning eirenits of the receiver itself can be brought
exactly into resonance with the wavelength of
the incoming signale, thus minimising loss, while
in addition a limited amount of reaction can also
be employed to still further sirengthen the signals
T PEEATY .

For use as a separnte heterodyne it i merely
s ¢ to pr{u\ri:iia a three-electrode valve with
the usual L.T. and H.T. batteries, and appropriate
circuits that will enabde oscillations to be generated
of any wavelength within the range in which it is
desired to work. This can of conrse be done with
any of the several types of roaction ciremt, given
a proper design for the coils, ete., but some arrange-
ments are superior to others as regarnds stability,
ease of adjustment, cte. Another point to be
borne in mind is that with some arrangements
the waveform of the os=cillations is distorted more
than it is with others, with the result that a greater
number of harmonies will be set up in the former
case than in the latter. This may or may not
be a disadvantage depending upon circumstances,
and to what other nsea it is de<ired to put the
apparatus besides ordinary reception.

A wery simple arrangement suitable for use
as a heterndyne with any ordinary form of receiving

Original from

UNIVERSITY OF CALIFORNIA
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wpparatus can be made up by using a set of any of
the well-known interchangeable ecoils — Honey-
comb; Dunlateral ; Burndept ; Pancake or Slab
indurtances—ftted with ?Iugu,. or =ome oqually
convenient means of rapidly changing one coil for
another. For convenience these coils may  be
plugged into one of the well-known forme of coil
holder, one coil being used with a tuning rondenser
{variable) to form the oscillation circuit, and the
onther connected up as a maction coil, an in Fig, 1.

Fig. 1.

In that diagram, L; amnd Ly are the two roils,
referred to as monnted in e two coil holder, and
(", s the wvariahle air condenser for tuning, C,
being merely s blocking condenser. This latter
should have a capacity of at least 0-01 microfarad,
and should preferably be much larger than this
villue, Terminals marked ™ telephones ™ are shown
in Fig. 1 in the anode eircuit of the valve. These
will generally le joined together hy a strap when
the heterodyvne ix used normally, but it is ronvenient
to provide them so that the apparatus can be
used for other purposes, and for apecial tests.
Either high resistonee telephones can be used,
or preferably a telephone transformer can be fitted
in the instrument with low pesistance telephones.
Thix latter arrangement porscases some advantages
hesides  the waml one of removing the sateady
ilirrct plate current of the valve from the telephone
windings., in that it ulso removes some of the stray
capacity efferts which may bhe produoced in the

cirenit when the telephones are moved about
when in use,
The rchiel disadvantage of an arrangement

of this form 18 that the frequency of the oscillations
that are 2ot up depends to some extent upon the
relative positions of the tuning and reaction coils,
so that it will not be possible to obtuin a stable
wavelength calibration for the imstrument. Thess
changes will be more important the smaller is
the capacity that i wsed in the tuned circuit,
as the small stray (and varinble) capacitied batween
the ecoile and the other parts of the circuit will
then be a greater percentage of the main capacity.
To a limited extent this trouble ran e got over
by wsing A fixed forn of eoil holder in which the
thstance between the coupling eoil: cannot be varied
a% in the usual forms. This, however, introduces
A further disndvantage that the separation of the
coupling coils must be given some mean value that
ean be wesl for all the prirs of coils that it ia
intencled to use with the instroment, and conse-
gquently the coupling may be tighter than the
optimum i some  cases, and looser in others.
If the coupling is tighter than necessary there is
a tendency to emphasise the amplitwle of the
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harmonica genorated by the valve as com
with the strength of the main oacillationa of the
fundamental frequency. While in many cass
this may“be no disadvantage—and may in fact be
quita useful—in others it may be troublesome and
hocome desirable to avoid. 1t is. however, difficult
to eliminate this effect and at the same time to
retain stability of the calibration. Usually con
stancy of calibration is all important if the inatru-
ment s to ba wsed as a form of wavemeter, so thai
other disadvantages are allowed provided this
deairderatum can he sscured,

The general arrangement of a heterodyne of
this type is sketched in Fig. 2, which also shows
leading dimensions. By using steps of fixed
capacity in parallel with the wvariable tuning
condenser, the effective wavelength range of the
inatrument can be increased without using an
excessive number of coils. When a fived condenser
is in parallel with the wvanable, the acc
of setting to any given wavelength can be m
increasad, since each division of the acale of the
variable condenser then corresponda to & smaller
percentage change in the total capacity of the cir-
cuit, and consequently a smaller change in wave-
length. While not of such great importance

L

at the higher wavelengths, this spreading out of
the wavelength scale 13 very useful on the shorter
waves, since with these wavelengtha the necessary
tuning is much sharper as a smaller change in
wavelength suffices to take the heterodyne beart
note to the upper limita of audition. Using a set
of * Burnedept ' coils, the tuning rapacity can be
taken up to 0-00G microfarad on each range withour
any trouble from difficulty in securing oecillations.
Using the maximum capacity, it is only necessary
to have four coils to cover a wavelength range
of about 230 up to 30,0 metres, thess coils being
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in pairs so that one serves as the main
tuning coil and the other for reaction. The ap-
i wavelength ranges obtainable are set
out in Table I, which gives the coil numbers required
in ech case —
TanLe L.

| Main Coil  Reaction Coil | Wavelength r
! No. Nao, . Range (metres).

30 150 L 250-1,550
300 150 bOL300- 9,000
730 300 | 4,5600--30,000

|

The wavelength ranges givon in this Tabla have
been caleulsted on the assumption that the maxi-
mum value of the tuning condenser is as atated
shove, viz., 0-005 wF. Although it is possible
to ohtain variable air condensers having a maximum
valoe of 0-005 uF, it is not desirable [or the purpose
of this instrument to do so, as by using a condenser
having & smaller maximum value in conjunction
with fixed condensers which can be connected

in parallel, the ease and accuracy of setting the °

mstrument to any given wavelength is increased.
A ronvenient value to make the variable 18 0-0015
pF, and to use three fixed condensers of wvalues
00125 : 0-0025; and 000375 uF respectively
which ren he connected in circuit by a four-way
switch. Alternatively three equal condenser unita of
000125 uF each can he 1 with a apecial sawitch
arranged so that it connecta either one, two or
three units in parallel with the variable condenaser,
w aa to give the following capacity ranges in
sach postion .— W

TasLe [I.

4000100 (approx.) to | Variable condr. only.

0-0015
00135  to 0-00275  Variable 4 1 unit.
0-D02a0 to O-0040 ‘ariable 4+ 2 unita.
000383 to O ONS25 ° Variakls + 3 units,

There will thus be a convenient overlap on each
rangs a0 as to savoid in the wavel h srale,
As, however, the pﬁzupﬂnf the ﬂmdm units,
i purchased ready made, will vary very little, if
any, with their capacity over the range of values
here required, it is often more convenient to give
the succemmivo units different values, viz., 0-00125 ;
0025 ; and 0-00375 uF, as atated above, so és to
sable a simple four-point switch to he used.
The connection scheme for the whole instrument
will then become as in Fig. 3.

It will be noted that in this diagram, as alao
im Fig. 2, a holder for a V-24 wvalve ia shown,
For heterodynes of this type it v recommended
that these valves be used, since it will be found
that they give steadier oacillations over the range of
rapacitiea here described, and using 30 volta on
the plate circuit, than are genemnlly obtainahle
with most R wvalves.

Reverting to Fig. 3, it may be noted that a
fixed resistance of about | ohm is shown inserted
in the filament circuit of the valve. With & volts
nn the LLT. terminals such a reststance will give
aboat the correct working voltage on the filament
if the valve. The use of a fixed resistance for this
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purpose i= preferable to employing a flament

rheostat of the usual type, since the frequency
of the oscillations set up by the valve is deperudent
upon the flament temperaturc, and upon the

plate potential as well as npon the constanta of the
oacillation cirouit. Ureat care must therefors be
taken to maintain these supply voltages aa ateady
as ible if it is desired to obtain a wavelength
calibration for the instrument that will be in any
degree permanent.

Tﬂ-‘f'ﬂ

ﬁlﬂ
TR -
: %Tll

e

Fig. 3.

Another difficulty experienced in operating any
form of heterodyme arises from the capacity of
the parts of the instrument to the hand of the user,
This ** hand effect " will ba found to depend very
largely upon the exact ent of the oscillation
rircuit.  This effect can be reduced by arranging
the moving vanes of the wvariable condenser to
have the lower potential of the two midea of the
condenser—i.e., they should be made the terminal
which i8 joined to the f[ilament of the wvalve.
Similarly the arm of the four.point range switch
should likewise bé connected to the filament of
the valve, since the capacity of the batteries, etc.,
to carth bwing large, the valve filament and the
parta directly connected thereto will he at the
lowest potential of the systermn and will consequently
he least affected by stray capacities to earth.
The effrct of the capacity of the telephones can be
reducerd by uwsing & telephone transformer as has
nlready been pointed out,

The general arran nt shown in Fig. 2 i=
laid out to overall dimensions of D" < 0°, s0 that
if mounted as the top of a box 4}° deep (outside) the
ingtrument will he uniform in style with the short
wave hetorodyne which has already been described
in these columns,® The bulk of the Instrument
can be assermbled from standard parts purchasable
from most dealers of wireleas apparatus, but for
those who wish to build as much aa possible of the
instrument themselves more detailed dimensions
and instructiona, will be given in the second instal-
ment of this article, as although similar in function,
the dimenmons of some of the parts have been
somewhat modified as compared with those which
were deseribed in the article on the shorl wave
heterodyne to which reference was made ahove,

(To be conlinmed.)

*Wireleax World, Vol. 8, pp. 461-464, 49034497,
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Some Experiments in Radiotelephony

By Q. Pmsaron.

1. Asis known, in order to produce good radio-
telephonic transmission, it i» necessary to abtain
a generator that will maintain alternating current
of comstant amplitude and frequency in the trans-
mitting antenns for the radiation of continuous
slectromagnetic waves of convenient ]mfth.

The continuous waves constitute the *' carrier "
of the radiotelephonic emission and their amplitude
and frequency must be modulated by the voice
by means of & suitable microphonic device. In
the absence of modulation continuous current is

ueed in the telephone at the receiver, by the
nown processeé of amplification and rectification,
but this doss not give rise to any sound ; it ia the
variations of the amplitude or frequency of the
carriet wave that produce in the telephones the
variations of current reproducing the voice or the
sounds emitted before the microphone transmitter.
The length of wave used in radiotelephony ranges
in general from some hundreds to some thousands
of metrea.

The genarators of damped trains of waves follow-
ing one another at supersonic group frequencies
are now entirely discarded.

2. The methods for the production of the carrier
wave for radiotelephonic transmission have been
much improved by the use of three-slectrode
thermionic valve generators. This type of genarator
undoubtedly offers for small and medium .
exoeptional advantages on account of its simplicity,
the ease with which it is handled, and the relative
purity of the emitted wave that can be obtained
with r precautions, In large power under-
tlkjnmh frequency alternators in conjunction
with magnetic amplifiers or frequency multipliers
are used with success.

In the u:Fu-imantn describad below, which were
undertaken in the months of May and June, 1821,
1 used .instead the Foulssn arc as generator of the
continuous waves. The purpose of these experi-
menta waa to obtain in as quick and simpls a manner
aa possible, a good adjustment of the are for long
distance radi . Hence many of the

ents employed are not new, but simply
the repetition with suitable alterations of exper:-
ments already performed by others. However,
considering the results obtained in relation to the
simplicity of the means smployed, it in believed
that thess experiments, looked at as a whole, will
not be found altogether devoid of interest.

3. The Poulsen arc as y employed in
radiotelegrophy is connected directly in the aerial
circnit on account of the great mimplicity of this
arrangement and the relatively high efficiency
obtained by wirtue of the absence of a primary or
intermediate circuit. For radiotelephony, however,
an inductive coupling is preferabls in order to obtain
a greator purity of the emitted wave, and eapecially
also a diminution of the troublesome " rustling "
noisea, which can be heard in a receiver close to
a transmitter employing the direct connection of
the arc. In the primary cireuit, it is better that
the capacity should not be too large, in order to

obtain greater steadiness of the oscillations. The
coupling should not be too t. Very good
results were obtained with the following constants

(Fig. 1) :—

0, = 0-007 uF.

Cy = 0-002 to 0-008 uF
A = 2,600 to 3,000 m
A, = 600 to 1,900 m

wavelangth of the asrial.

LUNIVERSITY OF CALIFORNIA
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on closing the switch the current in the antenna
fell to about half its previons valuve. With four
microphones the value of the antenna current
with switch closed could be kept at 3 amperes
without undue heating.

By suitable regulation of the variometer very
good modulation, as recorded by the aerial am.
meter, could be obtained, and the voice received
by an ordinary thermionic wvalve receiver waa
clear and parl'a:.'m laaving nothing to he desired as
rompared with the results obtained with a valve
transmitter. With this simple contrivance some
testa wers carried out between Rome and the
vacht Klecira, belonging to Senatore Marconi.
The Electra was employin thermionic valve
transmitting apparatus, an:% good communication
“f' l.'huutr 400 km could be obtained without

+ by using n receiver of medium sensibility
1twu vn. m—una dotector and one low [requency
am ) on an aerinl of moderate dimensions.

principal condition necessary for the success

of the experiment is that the four microphonea
fumetion acoustically in phase and that ia secured
by having the four tubsa carrying the vibrations
of the woice to the microphones of exactly sqgual
Fig. 3 shows the construction of the

multiple microphones actually employed in the
testa which were carried out near the Radiotele-
graphio Station at Centocelle (Rome). The method
of modulation employed is a detuning method, that

Fig. 3.
ia to say, the antenna current s modulated

principally in consequence of the variations of
mntony with the primary circuit that takea place
throngh the variations of the resistance of the

ne circuit. The wvariations in the re-
sigtance of this circuit produee, in fact, changes in
the effective inductance of the anlenna and hence
alterations of tuning.

This is easily sesn h} observing that when the
switch (Fig. gj in closed, the antenna circuit
can, by changing the H.djﬂul‘.l:m‘mt af the variometer,
be brought back into resonance with the primary
circuit, and the original antenna current reatored.
The functioning of the radiotelephone under con-
ditiona of greater or less initial detuning betwoen
the primary circuit and the antenna ia therefore
poas ble.

It has bean maintained, however, that for best
working the mitial detuning should be such that

THE WIRELESBS WORLD AND RADIO REVIEW

165

the working point ir not too far removed from the
top of the resonance curve, such, for example, as
the point marked with a cross in Fig. 4. Under
these conditions, when speaking in front of the
microphone, there iz a perceptible lowering of the
effective value of the antenna current. -

Fig. 4.

It 18 certain that by increasing the number of
microphones, even with the simple arrangement
just deacribed, results far superior to thoss above
referred to could be obtained, but further experi-
menta were not carried out, as it was thought
preforable to have rocourse to more powerful
methods of modulation by the amployment of
thermionie valves,

5. Various systems were tried with the object
of obtaining a suitable modulntion of the antenna
current generated by the arc. The reaulta showed
that it was best to act on the sscondary circuit in
such a way as to produce simultaneous variationa
of ita wavelength and of ita resistance.

An absorption method was therefore chosen
constituting a simplification of one proposed by
Hund, whirh has been adopted by several firma in
their telephonic apparatus. Several schemes were
then investigated, one after the other, and after
some triala, the one shown in Fig. 5 was decided
upen. This method is very effective and practical,
since the transformer T permits of the regulation
at will of the voltage appliad to the valvea and hence
the use of types of valve adapted for wvarious
voltagea, The effect of thia contrivance is
principally to produce variations in the resistance
of the antenna by reason of the shunt to earth
constituted by the thermionic valve V, the reaistance
of which varies according to the voltage on ita
grid produced by the microphonic ourrent.

In order to atudy the working of the set, a curve
was plotted sut which m.-rqht ba called ** the statio
modulation characteriatic,” that is, a curve com-
necting the intensity of the antenna ourrent with
the value of the grid voltage of the valve \?l
ItclnhamfrumFlg 6 that as the grid s
gradually made positive, the antenna current
diminirkhes on account of the increased absorption
and consequent expenditure of anergy in the coupled
cirouit.

Given a relatively low [requency for the tale-
phonic modulation :’irt- ma}rrﬂ asgumed that the
static modulation charscteriatic givea wseful in-
formation as to the operation of the apparatus
when the voiee vibrations produce wvariationa in
the grid voltage of V, which are superimposad upon
the steady wvol of the bhattery P, hy moans of
the transformer T,. The best conditions of wmkiﬁ
were investigated by experiment, and it was prow
that the best initial value of the grid voltage is
that corresponding to the upper bend of the
modulation characteristic so a8 to have a per-
ceptible lowering of the effective wvalue of the
antenna current during speech. Such a lowering
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can easily be noticed by emitting a constant musical
note in front of the microphone. The negative
voltage of the grid may be regulated either by the
insertion of a steady e.m.f. of suitable value in the
grid circuit, or by l1¥ulutm|{ the wvalue of the
ﬂllll-ﬂt-}l' C, (Fig. b6). action of the condenser
can readily be seen by noting that through the
ﬁﬁiﬁ:t of the urulntarn'i conductivity of the valve
it becomes charged to a potential which depends
an the value of its eapacity and the time constant
of the circuit shunted across it—which in this case
ia the primary of the transformer T,.
6. It is at once seen that when working at the

N

|
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point of the modulation characteristic marked with
an X in Fig. 6, the modulated oscillations hecome
unsymmetrical, the incrementa of current being
much less than the diminutions.

By way of confirmation, oacillograph tests were
carried out, using & Gehreke's tube and a revolving
mirrgr. The tube was connected between the
antenna and the earth through a suitable high
resistance or a small capacity. In the first place
it was ascertained that the tube gave indications
approximately proportional to the antenna current.
In 7 are reproduced three photographs of the
uu-::llugmph line traced out with three values of
the antenna current, from which it s evident
that the proportionality is approximately satisfied.

If we examine the oscillograph tube with a
rotating mirror we. obtain oscillograms sach, for
example, as the one reproduced in Fig. 8, which
rorresponds to the continuous emission of the vowel
“0" before the microphone, Fig. 9 shows
the cathode illomination of the tube spread out
by means of & mirror, under the same conditions
as in the preceding experiment, only in the absence
of sounds in front of the microphone.

It is easily seen that the increase of amplitude
of the oacillations under the influence of the vouse
is very small, though perceptible and distinet, but
that the diminution reaches as far as the dark part
of the tube,

The conditions during the experimenta wers as
follows :

Antenna current with modulating valve

ot - . . - - =  13A
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Antenna current with modulating valve
alight - - - - - -
Antenna current during the continuous
emission of the vowel sound “ 0™ . DA
The increase in the modulation cannot therefore
excesd one ampere in fourteen, that is 15 per cent.,
while the diminution is very much greater.
Another oacillogram (Fig. 10) was obtained by
adjusting the apparatus so as to obtain a more
regular modulation, both by producing a greater
nitial diminution of the current and by thus
obtaming more symmetrical variations of antenna
current. The intensity of the signals was inferior
tos that obtained with unsyvmmetrical modulation,

14A

Fig. &

while there s also the added disadvantage of greater
langer to the alsorbing valves due to the greater
epnergy  dissipation in them. XNo perceptible in-
e in clearness was observed.

7. At Arst might it would seermm that the un-
«vmmetrical modulation produced near the bend
of the modulation characteristic would constitute
arn unfavourable control, and that considerable dis-
tortion in the voice would be produoced.

In practice this effect was not noted, and the
voice always came out clear and without defeet,
«n that one could at once recognise who was speak
ng or mnging in front of the microphone.

As regards this point, some experiments were also
maade on a wire telephone circuit, and an attempt
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was made to reproduce the condition that obtains
in radiotelephonic  transmission with unaym.
metrical modulation. The arrangement shown in
Fig. 11 waa used for thia purpose. By means of
the battery B, it was possible to give to the grid
positive or negative voltages, and therefore to vary
the working point of the wvalve characteristic.
The continuous ecurrent milliammeter A gave
indieations of the line eurrent.

It was clearly proved that the articulation
always remained good for all the points comprised

hetwean A and B (Fig. 12) though a certain improve-
ment in the timbre was observed about the middle
At this last adjustment the milliam-

point .

Fig., 0.

meter A (Fig. 11) in the line did not show any
perceptible variations during modulation, while
at the pointa A and B there was respectively a
tlistinet inereass and & distinet decrease of the cur-
rent on account of the dissymmetry of the line
telephone current. Only by going a long way
beyond the points A and B did one notice a marked
rlistortion ni} the voice. Taken together then, these
tests enabled it to be established that in order
not to overload the absorption valves it ia permissible
to use & markedly unsymmetrical modulation in
the scheme here described, with no detriment to
the clearness and quality of the transmission.

It is apposite, too, to obssrve that in radio.
telephonic reception, when employing a crystal
detector or & non-escillating triode valve, there is
a tendency to imtroduce additional dissymmetry
at the receiver, in that the increases of current
are magnified in comparison with the diminutions.
By allowing the modulation to take place at the
point indicated om the characteristic in Fig. 8

Fog., 1m,
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there is therefore a coertain compensation betwesn
the two distortions nnud respactively at the
transmitter and at the receiver.

8. The resulta obtained by ing the
above described methods to th-u- Aro rui'
mitting station at ﬂunmlh {Rome) werse t.m.‘i_'l.-
remarkable. With an antenna current of 14

%,

Fig. 11.

amperea modulated in the above wvery unsym-
metrical manner, the voice was intensely clear and
atrong over distances up to more than 1,800 km.

The data relative to the aserial used in these
touts is as follows :—

Natural wavelength . « 1,880 m

Lan of wave amitted - - 2T m

Static capaoity of the asrial - 8-26x 10-'%uF

Effective height - - . 403 m

Effective resistance - - 7-3 ohma

Antenna power @ - -« 148 kW
The signals wers recoived uemdmg]y wall over

the above.mentioned distance with a thres-valve
receiver, one of the valves being for rectifving, the
other two low frequency amplifying vdvﬂ. used
on & naval type of merial. Btronger weare
obtained by using 7-valve high-frequency amplifiers
of the Marconi ty 66p and B.valve frnut:h
amplifiers, having five high-frequency valves, one
rectifying valve, and two Fh frequency amplifying
valves. At distancea of the order of 500 ki
with & ground aerial of modest dimensions, the
radiotelephonic signals were received loudly and
perfectly even with an ordi crystal receiver,
and it was even possible to insert the radiotelephone
receiver in an ordinary telephone circuit.

9. Extenmive experimenta were them made in
order to asrertain whether the evatem of modulation
amployed deformated the carrier wave in such o
way aa would ravse abnormal interference, or give
rise  to harmonics of excessive amplitude. For
thege tests, there was A choice of two receiving
stations, one about 5:68 km and the other about
274 km distant from the transmitter. The first
of these stations was provided with a large T.
shaped aerial, a Navy type of receiver was used
with two wvalves, one mtifjfing and the other
nﬂ:l.p]li' ing. In this receiver the grid of the
ractl:l'].rmg valve is connected directly to the in.
ductance of the serial, thus giving easy reception of
signals and only a mcu.‘larn.t-ﬂ degrea of selectivity.
In the second station, provided with & very low
and directive aerial, several t of amplifiers were
used in & recondary circuit Emuly conpled to the
aerial.

LINIVERS
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,of the inductive coupli
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It was observed, as was to bam. that the
tuning of the radiotalephomic transmissions was
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a little lesa sharp (A = 2,500 m) than that of the
continuous non-modulated wave, but no trace of
harmonics or abnormal disturbandes was found.

In one particular instance, by allowing another
eontinuous-wave station to tranamit at the same
time as the madiotelephone at Centocelle it was
poasible to pick up in a receiving station situsated
about 24 km from the two above-mentioned stations.
either of the two transmissions without interferance,
although the difference of wavelength could not
have been aa much as 4 per cent.

The continuous wave atation used a much lower
voltage than the madiotelephone transmitter. A-
a matter of fact, the product of the radiation height
of the serial expreassd in metres and the sffective
value of the antenna current expressed in ampere:
was 5216 for the etation at Centocelle, while the
same product for the rontinuous wave station was
only 188, It was distinctly noticed that the dis.
turbance produced by the voire was smaller than
that produced by the * rustling " noises of the arn-.
The disturbance was aleo much reduced by virtue
adopted.

10, It thus resulta that thﬂ Foulsen arc ved
with inductive coupling in conjunction with a good
syatem of modulation lends itself admirably to the

purposes of mdmt-elrphnny. and enables distinct
and louwd communication to be effected over »
considerable distance. The disturbing noises arc
greatly reduced in the a nt described, and
do not prejudice in any way the quality of the
radiotelephonic signals.

The apparatus in nse at Centocelle was conatreted
with material at hand by the Chisf Torpedo Con-
atructor and the experiments were conducted by
the chiel officer of the station.

Commercial Wireless Conference

The Commercial Radio Intermational Cormmat tee
composed of the representatives of the Radio
Corporation of America, Compagnie Géndrale de
Télégraphie sans Fil, Gesellschaft fir Drahtlose
Telegraphie m.b.H. and Marconi's Wireless Tale.
grap 0., Ltd., has completed ita Conference held
at Cannes under the Ii"rnnldm:.*jr of Henatore
Marconi.

As a result of agreement between the four
Companies, & number of new internationsl wirebes-
telegraph services will be opened in the earl
future. A very considerable development of com-
munications generally has been discussed amnd

agreed upon.
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Wired Wireless*

By F. Mallett, M.8¢c,, Assist. Prof. City and Guilds (Eng.) College.

1} latroduction.
E title " Wired Wireleas " is the popular
I term that has come to be applied to the
systern of multiplex telephony and telegraphy
which employs high frequency currenta. It is
sometimea  referred to aa “ Carrier Wave
Telephony,™ but this is hardly a correct description,
a8 will be evident from the fact that in the latest
practice the * Carrier Wave " is not propagated

thrmﬁgh the line at all.
* High F:ﬁtll.unn_? bl v was first achisved
by G. O. Squrs in 1911, unin% & H.F. altarnator
and ing in one direction only over a telephone
ine whiech at the same time oarried ordinary
telephone traffic. He ised the possibilities
of the system for multiplex telephony, and took
vit master patents. [t waa not, however, until
the advent of the three-electrode valve as a generator
ui H.F. current that any progress towards a practical
realisation of the scheame was made, and ** Wired
Wireleas ' is one of the many branches of communi-
cation engineering that has been revolutioniserd
hy the pioneer efforta of J. J. Thomson and
Richardeon, and others on the side of the ph}ruir:iuta.\\
and Fleming and Lee De Forest on the engineering
side, in their work on electrons, thermal emission
of electrons and valvea

In the actual problems of making a practicable
multiplex telephone circuit, the honours seem to
be divided between America and Germany. In
America the research staffs of the W. E. Co., and
the A.T. and T. Co., led by Colpitts and Blackwell,
and in Germany K.W. Wagner, have been responsible
fur elucidating the many problems and overcoming
the many difficulties that arose.

{2} Main Aspects of the Problem.

The original idea was simple. The sther waves
of Wireless Telephony were simply to be guided by
wires. Tuned circuits for transmission and recep-
tion were to be used, and so thess various channels,

employing different ** wavelengths,”” would be
received each on its tuned circuit.
la) Line.

The idea was held and persisted for a long time,
that in some mysterious way the losses normally
mi-l't&::‘ with telephone tranamission would not
reeur ; the energy would be propagated through
t'we #ther—which is true—and ':.hat iN CONBEG SN0
there would be no losses or only small losses in
the line, which would merely guide the energy
propagation. The theory as to no losses was quite
untrue,. H.F. waves in wires follow exactly the
rame laws as telephone waves ; the only difference
® that owing to their higher frequency the losses
are much greater.

The first attempta in this country were made
with an Air Force telaphone set working on about
8 meires (frequency 600,000). The wireless
transmitter was inserted in the aerial line through

* A Presedential Address read before the City and Guilds Wire.
b Society on February Sth, 1922,

a loosely coupled coil, and the receiver was taken
to a point about five milea away. Good speach
was received and the length was extended up to
about twenty miles, but that was the limit.
was at the time when the “ no losa " theory held.
Actually, of course, owing to the H.F. resistance
and increassd leakance at the frequency employed,
the losses were so great aa to limit the range to
twenty miles. Better resulta would probably have
bean obtained without the wirea.

When thess H.F. lossss became realisad the
frequency waa very much lowered, but this intro-
duced a further problem.

(&) Modulation.

Wireless telephony is achieved by altering the
amplitude of the H.F. wave in accordance with the
apeach wave at the transmitting end, and at the
receiving end the wave is rectified so that ite varying
amplit i# reproduced aa a apeech wave.

T T T p— T

g

L L

Thus, if @'2x is the frequency of the ** Carrier
Wave " and P/2rx that of one of the constituent
waves of the complicated speech wave, then for
the carrier wave at any instant we may write —

+ = A ain Q¢ i
and for the modulated amplitude 4--

A = a(l + kain 1) I N -
where a and £ are constants and k is less than unity
and depends upon the completeness of the modula.
tion ; and a is the unmodulated amplitude.

Combining (1) and (2) we have—

i =afl + ksin P ) (sin @ ¢)

=~ auin Q¢ 4 & (sin Pt sin Q1)
- a fin @ — ak/2 con (@ 4+ P) t 4 ak/2
con (Q—=P)¢ . . . . . (3)

So that for every telephone frequency I'/Zxr we
have introduced two frequencies (@ 4 FP)'2rx and
(@ — P)2x, and in order that there may be no
distortion all of these must be propagated with
vqual attenuation and be equally dealt with by the
receiving apparatus, /2y comprises all frequencies
say between 200 and 2,004 per second ; so that
the speech modulated wave B equivalent to a
complicated wave having & band of frequencies on
rach mide of the carrier frequency.

Now at the high frequencies used in Wireleas
Telegraphy, say 500,000 & 2,000 is a small
quantity, and the whole band will be very little
distorted by the receiving aerial. "

B3X
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Fig.

But if we employ a carrier wave of 10,000, we
shall have all frequencies from 8,000 to 12,000 and
the resonance curve, if sharp (a= in Fig. 1), will
canse very unequal treatment and consequent
distortion.

Henee, sharp tuning i impossible, and recourse
has to he made to ** filters ™' to separate the various
channels, sinee we must employ the lower frequencies
to avoid very high attenuation.
ir)y Both way working.

All telephone syvstems must be capable of being
worked in either direction without switching. This
can be achieved in Wired Wireleas by using a
different carrier frequency in each direction, or
by using the same frequency and a bridge. The
latier is much the more difficult method, but allows

2.

necessary to use a bridge arrangement in addition,
o3 no filters were used.

This circuit was set up before the publication of
the American and German articles, and represents
the very little that we in the Post Office were able
to achieve independently. The circuit is workmg

to-day.
(4) The '* Wireless '" Problems.
(a} Fillers.

Much has bheen written recently ahout filters,
and the design of suitable filters is a great problem
that has been solved with apparent success by
K. W. Wagner.

The filter must pass & band of frequencies from
@2y to + P2y, where P/2y = 2,004

more channels, Of the two bands ([Q/2¢ + P 2x), anid
LiDW MSS, %
L < 4 198
T T+
FREOUENCY
Fig. 3. Camphell’s Fulter.

{3) First Circuit in this Country.

The diagram (Fig. 2) shows the firet cirenit that
was set up in this country, nearly two years ago
now, from Landon to Brstol. Although different
carriers were used in each direction, it was found

(/2% — P|2x), it can be shown that one may be
suppressed without serious distortion, so that ouor
filters must then pass & band of frequencis
2,000 per second wide with very small attenuation.
and offer a large attenuation to all frequences

Original from
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outside this range. Also, the carrier frequency itaelf
ran be suppressed if it is supplied ug:unm' -n—EL the
heterodyne principle—by an independent oscillator
at the receiving end. ;
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be reflection unless the chain impedance is the
same as the line im

8o the ideal to be aimed at is to make the two
characteristic impedances the same,

]

ATTEMUATION (L)

Fig. 4. Campbell’s Filter.

Fig. 3 shows a filter chain (due to Campbell)
which will pass low frequency currents, and Fig. 4
une that will pass high frequency currents,

S50 that two such chains in series will give the
reqquired characteristic (Fig. 5).

A neater way ia due to K. W. Wagner.

This gives & curve similar to the above, and the
hand can be made the correct width and the actual
frequencies  desired suitahle choice of the
inductances and capacities.

Another chain uwsed in America and also giving
a hand characteristic is shown in Fig. 6.

T

(b) Modulation and Rectification or Demodulation.

The method wsuslly employed for modulation is
shown in the previous diagram (Fig. 2). It dependa
on working the oscillator so that the amplitude of the
oacillations is limited by the anode potential, and
then modifying this anode potential by means of
the epesch wave as in Fig. 10.

The Americans in their wired wireless schemes use
& different method (Fig. #). In this country we have
developed & valve with a straight characteristic.
The coated filament valve of the Americans gives a
curved characteristic -I - a(V -+ uE)*very nearly.

AT TEHUATION )

FREQUIENCY m

Fig. 5. Wagner's Filter.

The theory of these filters has been very com-
pletely given by K. W. Wagner in Archiv fir
Elebirotechnil, Vol. (3), 1915.

He shows that with a chain as in Fig. 7.
whare B and G may be complexes representing
impedances of any sort, the total attenuation is
given by the real part of ny where n is the number
of inks and 3 = a 4 jfi = the propagation con-
stant per link.

Sinh §y = ¢ v RG
and the characteristic impedance is given by
W = /2 tanh 4y
Ii the chain is arranged as in Fig. 8.
the attenuation is the same, but the charscteristic
um mI—
W = 2 tanh /G

These are the 1m nees for infinite chains.
If the chain is not infinite we have all the com.
plicated expressions that are obtained in telephone
hne problems owing to reflections.

When the chain is joined to a line there will

8o that if the carrier wave and the spesch wave
are improssed simultansously in the grid, the
carrier wave 8 modulated because of the curved
characteristic.

A development is the " balanced modulator ™
which sup the carrier wave while i
the side bands. One side band is then cut off by
the filter (Fig. 11).

Current only fHows to line when the speech
ourrents are present.

3E

Fig. 8.

Harmonic Generator. .
- The various channels have carrier waves which
are multiples of & fundamental, say, 5,000. In thia

—
1 L
=
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way Difference Waves within the range are
avoided. The main oscillator produces an oecilla-
tion of frequency 5,000. This is amplified by
another tricde, which i8 overloaded and so

harmonica. The harmonica are led through suit-
able circuits, whers they are amplified and supply

Fig. 1.

the carrier wave. The fundamental is transmitted
through the line and at the far station an amplifier
in & similar manner supplies the carrier waves
-hu:h are necessary but have not been tranamitted.

The rectifier or demodulator also depends upon
the curved characteristic of the valve.

Fig. 8.

It follows from the previous analysis that on the
output side of the rectifier we have sum and
difference wavea. The difference are the =
frequency wavea that we want, and their amplitude
is proportional to thnnjamduct of the amplitudes
of the apeech wave, and the carrier wave. Hence
that of the latter muat be made large, sa it can with
the locally amplified carrier wave that is used, for
efficiont working. Another reason for making the
CAITIET Wave & Ellludﬂ large is that there will be
present sum and difference wavea of the spesch

Max 6, 1822

S

- Lapte-=-at
Fig. 9.
{5) The Wire Problems.
]nmmﬂmhﬂylmgpuﬁmu}rmnimhu the
attenuation is given in the real part & of the ex.
preasion &
V(R + jwL) (@ + jul)

Fig. 10,

—l

DR HL AT Ol

Fig. 11.

waves P, P, P,. Thess will seriously distort
apassch unlesa their amplitudes are small com
with the desired waves, and this they will only be
if the products (k, k,) (k, k,). ote., are small com-
pared with ak, ak, ak,, ete.

The sperch wave is amplified after rectification.

+ L and € are practically the same as at low frequen-

cies, but K 18 incroased by the skin effect and ¢
also is increased with frequency.

A typical attenuation frequency curve would be
as shown in Fig. 12

The impedance of the line 8 of great importance

LUNIVERSITY OF CALIFORNIA
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a8 it must be balanced for repsaters to be used.
Thm is given in an infinite uniform line by
VR 4 juliG 4 jwl' = ¥ L}f»" at tha higher fre-
quencies. Thus it could he balanced by a pure
remisLAnOe.

Artually, however, when the impedance of the

AT TEMATION (3"

10000 20000, 0000
FREQUENCY | )
Fig. 12,

Line 18 messured for various frequencies, one usually
breds marked humps, caused by reflections from
some impedance discontinuity, such as a length of
I-'III'I-I‘II!'I'm'ﬂlmﬂ cable through a town or across a
FIVer.

Theme must be got rid of as far as possible hy

=
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suitably loading the cable length or inserting

autotransformers at the beginning and end.
Where more than one pair on the same pole route

is used for Wired Wi troublea from ' cross

talk "' arise. The balancing transpositions for eroes

talk, which suffice for ordinary telephony are quite
inadequate for the higher frequencies of Wired
Wireless, and the transpositions must be much more

frequent.

n’?‘ha repeaters used are inserted more frequently
than the repeaters of ordinary telephony, but in
general follow the same lines. To avoid the
modulation that would normally occur when all
the various frequencies are passed through the one
valve, an ent of two valvea ia employed
in what the Americana call the ** push-pull ** scheme.
It is similar to that employed to supprees the carrier
WAYHE. ]

The above is only intended as an introductory
outline to a large and interesting subject. Fuller
details may be found in—

{1} E. H. Colpitts and C. B, Blackwell

* Carrier Current Telephony and Telegraphy,”

AMLE.E. (Jourmnl of the American Instilute

of Electrical Engineers, 40, pp. 301.315, April ;

pp. 410-421, May ; and pp. 517-528, June, 1921).

{2) K. W. Wagner. FElectrotech, Zeitachrift
Nea, 32 and 33, 19189 (Wired Wireloss).
(3) K. W. Wagner (Archiv fiir Elektrotechnil

3, 1915). (Filters.)

The Romance of Wireless Calls

By Laurence e Brun.

OU may ask a hundred wirelesa men a simple

question about wireless calls, and probably

not one of thom will he able to give you &
dlefinite answer. Just ask, " Why ia the distinguish.-
ing call for Fishguard Wireless Station GRL ' "

Yet there 13 a reason, and a little romance ia
attached to it. Twenty years five coast «tations
were opened in England and Ireland for com-
munication with ahips at sea : Crookhaven, co Cork ;
Rosmlare, co. Wexford ;: Holyhead ; Caister. near
Yarmouth, anid North Foreland. And they were
each riven call-letters, which told the listener the
stations’ names, Thuer : Crookhaven bhecamo
GCEK ;: Rosalare, GRL : Caister, GCS, and North
Foreland, GNF. These ahbreviationa were very
useful at that time ; the “ (0 " gave the nationality
and the two other letters were taken from the
name of the locality of the station. Later, the
Romslare station was dismantled and erected at
Frahguard. 8nuth Wales, and even to-day, hanging
un the dusty file which rovers the long-forgotten
records of great Jdistances and primitive adminia-
tration. may be aeen typewritten orders beaaring the
heading ** Rowslare Wirelesa Station,'

The pioneer wireless stations in (Great Britain
wnere originally allotted ™ calls.” which followed &
preconceived plan and told at a glance the name
«f the station. Poldhu, beloved of the pre-war
" listener-m,"” but to.day almost forgotten and
~ailly neglacted for the greater gloriea of Annapolis
and Long Island, was familiar to all asa MPD, &
iall she (wirelesa wtations are human and very

feminine j retains even now. In this cose, the letter
“M" was used to denote " Marconi,”" the other
two, of course, being merely the usual abbreviation
of the station’s name.

(C‘ookhaven, the station mentioned above as
lwing one of the pioneer British stations, is very
gilent nowadays, Sometimes, perhape, if vou ean
get down to 30K metres, on & very good night youn
may hear Crookhaven. But you will not hear
GCK. Crookhaven no longer holds her own original
call, for an upstart has rlaimed it and poor old
C‘rookhaven has had GXO fung at her, whilst
Valantia (the first short wave atation the trans-
atlantic operator hears as he nears [reland ) flings the
time-honoured ** call ' halfway across the Atlantic.
Crookhaven is one of thoee little low.power stations
which did such good work twenty yearm ago. But
wirelers has progressed, and low, croaky notes like
Crookhavon used to emit have given place to
bhlatant, muaical ones. Hencon, Crookhaven has had
to et off 600 metres altogether, and the five-kilo-
watt-proud Valentian has taken her plare and call.
To add insult to injury, in exchange, the authorities
who do these things have given her o call-sign
GXO0, which conveys nothing of her past glories
and vaguely reminds one of beef-extruct,

Only a comparatively small number of calls
felling st first glance the name of the ship or
station now remain. In the heginning, the shipa
and stations of Great Britain were distinguaished by
their calls rommencing with one of tlhe letters

b M, or B, Thosn using the latter letter as initial
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were in the first place naval ships and stations,
For mmstance, BYA still remains the Admiralty’s
eall, whilst BY B and BYC (Cleethorpes and Horsea )
are guite familiar to every man who dons the
telephones with a knowledge of the Morse Code.

It soon became evident that all ships fitted with
wirelesa in the British Mercantile Marne could not
be accommodated under three lettors commencing
with (G " and “ M, and eventualiy the ships of
the Navy, having private callletters as  well.
discarded their Berne calls.  As time went on, other
letters were allotted  and wvarious ecombinations
congtructod. GNF is still North Foreland ; GLV,
Liverpool (Seaforth); GNI, Niton (LOW.):
GMH, Malin Head ; GLD, Land's Head ; GCC,
Cullercoats ; GNY, Newhaven, and MPD, Poldhu.
[hip stations retain more of the old romantic
calls, as MAA, *° Carmama ' ; MRA, " Caronin " ;
MPA, * Carpathia " ; MDC, * Cedric " ; MLC,
 Celtie " ; MOCL, * Colonis ™ ; MCNM, " Corsican ' ;
MPB, “ Empress of Britain ™ : MPJ, *° Empross
of Japan " ; MRN, ** Grampian " ; MGN, "' Virgin.
ian " MSA " Baxonia " : MDN, ** Beandinavian ™;
MNN, " XNumidian " :; MTN, * Tums=ian,” and
perhaps a few others that 1 have overlooked.

Abroad, the custorm of making the *““eall™
similar to the name of the station continues, and
in order to do this we find many foreign stations
eneroaching upon the preserves of other countries,
Moscow poaches an " M ™ from Britain’s conser
vation and says | am MSK."' According to my
list. of call-letters, MSK belongs to a British  ship
one “ City of Vienna,” and Moscow has no right
at all to use it. Constantinople [Osmanie)] appro-
priates one of Belgium’s ** O's " and disturbs the
region of 7,000 metres as OSM. Again, the Polish
station st Posen until recently used one of Portugal's
legal calls and boomed acrosa the North Sea as
S0, Now, however, Berne has deculed to make
all conntries toe the line and use only their allotted
eallsigne.,  Hence, Posen is familiar to us all as
AXJ. Petrograd, on | 600 metres, is really infring-
ing the International Hegulations by naing PTG
ns @ call ; this actually belongs to Brazil, whilst
the famous Nauven station, POZE, has another
“appropriated ' eall belonging rightly, as in the
rcase of Petrograd, to Brazl.

Mther countries also have their " romantic
calls, Ostend could not ke better designated than
h:r DST. and she 1= 1|1.I'i|:¢= j1l!!iﬁlﬂl 1 1_|.|-|'||'|.: i
becaise Belgium's Berne-allotted ealls include all
thoss hetweon OMNA and OTZ. PRG, Prague, is
one of the most striking abbrevintions in daily wse.
whilst BUG, Bucharest, is another case in which
Britain s conservation has been encroached apon.

The tell-tale type of call is, however, rapidly
dying out. So great has become the number of
ghips fitted with wireless that three-letter call-=igns
will not be safficient. To.day Hritain has as initial
distinguishing letters Be, (M, Ka, ('3, L's, M's,
Ve, X', Y's and Z's, besides a whole list of four-
letter calls beginning with the letter ™ .7 America,
tows, hias used up all her three-letter calls, and has
juite a formidable list of four-letter ones,

If an operator in a ship with & name something
like ** War Weezlewood,” and a call-sign possibly

hike GXYE; reards this article, 1 hope he will
forgive me.  For thers is no eall-sign romance for
him ;3 I can imagine nothing worse than having a

call-sign fike that.
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An Experimental Station in Yorkshire
HE accompanying photograph shows an

I experimental station, and is of particular
interest as it gives a good method of
arrangement.  All of the instruments have assumid
fixed positions and the wiring up, though accessible,
i# hidden away, which adds much to the general
appearance and facilitates manipulation. It may
b argued that the disposition of the instruments

1isrit but e

lexruid
advantage of always being able to find & station by
recorded adjustmonts is a distinet feature in these

cloes  most to oxpEermen g,

days of interesting telephony transmissions. More-
over, experimental work can be conducted with
auxiliary gear, and when a de'inite Improvement
is found, it can, after careful trial, b incorporated
in the station.

This aet consista of a six.valve French ampliter,
L1, 1917. The tuner is & Marconi M 12, To the
left of the photograph is seen a8 smaller set which
consists of a Mk. I** single valve receiver and
transmitter. With this set a C Mk, 111 amplifier
158 used, and works very satisfactorily, giving a
tuning range of from Bi-1,600 metres.  The aerna!
1% A twani-wr e 70 fosst ]uugr and 42 feet h.tgh.

The glass case above contains the switches andd
metres, as well a8 the aerial and sarth switch.

Both signal and telephony are very clear on
French amplifier. Croydon and Pulham also the
Dutech concert have been heard.  Local stations,
2ZAW, ZKD, 2JP, 210, 26U and 2QK come
very clear and loud, and can be heard with the
telephones laid on the table. Ships and other
G metres stations are received well. W, Groo.
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Progressive Amplifier Design*

By W. J.

N this paper it is my endeavour to give a

description of the difficulties encountersd, and

how they were overcome, in an endeavour to
build an efficient amplifier.

Having obtained an early pattern de Forest
Audion valve, I built it up into a detector panel,
using the tuning coils of an early crystal receiver as
agrnal inductance and reactance. This pattern
valve has a grid on each side of the filament, and
also a square plate similarly placed.

_Bﬂil!lg a soft valve it gave much trouble in initial
adjostment, and since my knowledge at that tine
was practically nil, I had to experiment, as it were,
in the dark. The circuit was quite normal as can
be seen by Fig. 1, using a potentiometer for adjust-
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Fig. 1.

ing the grid potential. Hmrinq tried every posaible
variation in arrangement of coils and L.T. battery,
| was unable to produce the least sign of a signal
until I made what I then thought was a mistake.
Having switched on the filament, I omitted con-
necting one side of the potentiometer to the fila-
meat battery, and immediately heard quite good
signals. By substituting a grid condenser, I
dispensed with the potentiometer. This type of
valve I found sxtremely sensitive, and after having
been accustomed to orystal detectors was a revela-
tion in ®i strength. In common with all
aoft valves, the value of high tension required is
extremaly critical, the one in gquestion requiring
40-45 volta. 1 also experienced the unstable work-
ing due to the comparatively large quantity of
residual gas
Having gained some experience, I then built
a Lwo.valve receiver using an aerial coil of
44 ina. diameter, 10 ins. ]nug, wound with 26 gauge
snamelled wire. The reaction coil was 8 ins. long
and 4 ins. in diameter wound with 30-gauge
R.C.C. wire, and fixed right ingide the aerial coil.
Sinee thia was 8o tight 1 had to take off several
tappings. The amplifier arrangement is shown in
Fig. 2, the only item to comment on being &

* Paper read before the North London Wireless
Association.

JOUGHIN.

condenser between the intervalve transformer
socondary and grid of No. 2 valve, which I found
made s slight increass in signal strength. This
condenser caused a temporary wipe out of signals
when a strong X came along, and by the addition

Fig. 2.

of a grid leak [ cured the trouble and lost the
advantage previously gained. Since the wipe out
affect was not very troublesome, 1 left the condenser
in a8 shown. In opsrating the set I had as much
reaction in as posaible. It can be imagined to
what extent I was oacillating, since I usually worked
just short of the howling point. Fortunately, |
wns about twenty miles from any other station.
a0 that therse were no pertinent guestions naked.
It should be note , | owever, that the signal
strength was quit-u good, eapecially just short of
the howling point of L.F. osoillations.

The next ventore was, as I subssquently learnt,
an impedance amplifier. The linea I worked on,
were to see if it were possible to make an amplifier
where the wvariations in plate current could be
tranaferred direct to the next grid. Since the high
tension muat be kep' from the grid, it was necessary
to insert a small condenser and then devise some
meansa by which the high tension could reach the
plate without the signals leaking away through
the same path. This was easily sccomplished
between the second and third wvalves (Fig. 3)

using the secondary of an intervalve transformer,
When the set was working, I put a pair of telsphones
across the idle transformer primary and could not
hear the strongest of signals, thus showing that |
had attained my object.

[
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Thmnﬁmtwuwhltlhndmnut.hnnbum and
by uning & still higher impedance I was able to
increass the =i esffect. But toming to the

between the Brst and second wvalvea,
I was in & quandary, sines my impadancs must allow
the high frequency componsat from the reactance
to pasa, and also the high tension supply, but yet
huld back the low [requency mignals. For some
time I osed an m:luuhvn air core reaistance with a
mmall condenser in parallel. The condenser was
sufficient o the H.F. oscillationa, the
the resistance to pass the high tension, and but to s
small extent to retard the mgosis

[ found it eessential, however, to rq'!h:m'ﬂi_
inefficient arrangement by an intervalve tress-
former which was but a compromise on what 1

- had originally set out to make.

With the a:r.pammm od, together with guite
protracted stud theoretical mide of the
question, [ ev nd the following low frequency
I.I'l'lp].l‘ﬂﬂ'l' of quite normal wiring, but carefully

died ma&blh of oomtrols. From Fig. 4
ﬂu.nnbnmt]mt is & mnall variable capacity
acrosa ‘the reactance, which, in apite of statements
made by good authorities to the contrary, is found

%%

| -]
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Fig. 4

to be very useful for efficient telephony reception.
Those who have tried it will certainly agree that no
tuner is complete without it. It will be noticed
that the aerial and earth are connected direct to
the two switch arms, one sewitch being for the
400-1,200 metre coil, and the other to the B0OD-
5,000 metre coil. The beginning of each coil is
ironnected to the first stud on other switch. This
in a method of using just an extra stud on each
switch as & change over from one inductanoce to
the other, and enti cutting out the one not in
use. When using coil No. 1, the switch of No. 2
in put on the firat stud. The circuit is then from
the serial tearminal to ewitch arm No. |, through the
amount of mductance being ussd, to switch arm
No. 2, via the first stud, and, of course, the same

liea when using inductance No. 2 by putting
switch No. 1 to the first stud.

For using one or three valvea, the plate of the
rectifying valve goea to a two-way switch. For
q.inp;lu-l;al\r-a working it connecta direct to the plate
of No. 3 valve (i.e., talephones) and for three-valve
working, it connects to the first intervalve trana.
former primary. For telephony it may be found

THE WIRELES8E WORLID AND RADIO REVIEW

Mav 8, 1922

h-ut.t-art.nunu.inw value grid leak, say ‘3 megohma,
?“‘"““I ol b el
m s
Il:ur ax o g uﬂhmu:t- resistances Iﬂ!r:ﬂli
nnultuldmhhmh.“fullmnuulnmth
rectifying valva.
Tnuwthudmguu{nhunlngthuhhhm
battery when experimenting, it is advisable to
put s resistance in the poaitive lead, of suitable
value to the voltage being used. For 100 volts, a
resistance of 10,000 l:lllmll non-inductive, s quite

Fig. 5.

Ouly one reaction coil is used, a pancake coil
mounted so that it can be coupled 4o either of the
two inductanoss, and is found sufficient amd -guite
efficient over the whale o s

Another ussful item for reception w
the of two amall vemabls conelesssirs
with & two-way switch, in perallsl with the tening
condenser (Fig. 5). If two stations are in com-
munication, sach ia tunad to on one of the small
condensara 8o that when they change over, it s
only neressary to move the awitch.

Hourly Weather Messages on
Civil Air Routes
rta for avi-

E hourly meteorological
I ation wlun-rl by W/T from the Air Ministry are

being sent in the revisad code forms sdopted
by the International Commissions for Weather Tele-
ngrlur and for the Aﬁpphmﬂun of Hﬂmktgr ey
Aerial Navigation at the meetingn held in London in
September, 1921. While the new cods forma differ
from the one formerly in use, thespecificationsof the
eode figures remain practically unchanged, the only
important alterations heing found in the specifi-
rationa and of spead of low cloud.

Reporta mre issued daily, Sundays included,

to the following schedule :—

avelength,— 1680 m.
Nature of transmission.—Continuons Wave.
Call sign.—GFA.

Timea of 1asue.

nmurdl

Times of obeervations.

G.M.T. G.M.T.
0735 0700
1835 0800
0035 000
1035 1000
1135 1100
1235 12040
1335 1300
1435 1400
1535 1 500
1635 1 68000

After the call sign GFA, comes the word

LUMIVERSITY OF CALIFORK|A
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“METEOR,"” indicating that a metsorological
measage ia being transmitted. This is followed by
one 4-figure group ;iving the hour (G.M.T.) at
which the observations were made. The time
group is followed by & series of figure-.groups
indacating the stations and t.hu nutanmlnﬂhﬂ
ronditiona thersat. The group giving the index
number of the station coosists of 2 figures (3

Fg'mulmt-hnm.uufluhimm rting sea visi-
hility) ; this group is followed groups of 5
Fignares the metsorological conditions at the

stationa. The index figurea are as follows :—

Index Figures, Station.
81 Croydon.
62 Biggin Hill.
a8 Lym
75 Bﬂﬂﬂ;“}[ﬂd.
76 Dun

E‘EII.“-.
In the cass of Dungenesa (70) only one group is
ssnt, including the index figurea and the Channel
visibility there, while in the case of Lympne the
last figure of the firet group gives the Channel
vimibility from Hythe.
The word “ BOTLEY,” when it occurs in a
is followed by a statement in plain
language of the conditions of the North Downa
(Botley Hill) aa viewed from Biggin Hill, when
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much a statement adds material information to that
contained in the rest of the message.

At the end of the messages issued at 0835, 11345
and 1435, a short forecast m;wunmpln.mllnm

of the meterological changes anticipated in B.E.
England in the period of daylight following the
time of isgue,

This begins with the word “ FORECAST."

The complate results of a pilot balloon ascent at
Croydon or Lympne, when available, are given at
the end of the messages at 0735, 1135 and 1335.

This part of the message is preceded by the
index fgures of the station and by the four
figure index group 49tt—where- tt = hour of

ascent (G.M.T.).

Reporta similar to the above are issued from Le
Fﬂurgﬂ- (£M), Brussels [(HS) and Soesterberg
STE).

In the cass of the reports from Brussela and
Somsterberg the codea smployed are identical
with thoss used in the collactive reports for
S5.E. England.

Synoptic Reports and General Inferemces are
imsued from (a) the Air Ministry (GFA) on 1400
metrea at 0200, 0800, 0R0D, 0815, 1400, 1900 and
2000 G.M.T., and (L) from Aberdeen (BYD) on
3,30 metres at 0830 G.M.T.

Notes

The Postmaster-General and Broadcasting.

As we close for press, we learn that it is antici-
pated that an important announcement will be
mads in the House of Commona on Monday, May
Ist, ing the facilities to be given by the
Postmaster-General for wirelesa telgphony broad-
casting.

Amateur Wireless In Buenos Alres.

We learn that the Radio Club Argentino is pro-
ETossing most lltm‘lctnrﬂy, t.lum being now well
over (M) members. A receiving station and tele-
phone tranamitter have been installed in the club
house in Busnoa Aires. Amateur apparatus is now
more sasily obtained than in the past.

Association des Ingénieure (Liége).

We are notified that the celebration of the
75th anniversary of the l'aundnu%:ﬂa the humn
tion des Ingénieurs sortis de 1
postponed one week till Sunday, Junﬂ lEth nn
which day the formal opening of the Technical
Exhibition will take place. On June 18th, 20th
and 21st, Congress meetings will take , and on
June E3nd, 33rd and 24th, excursions will be made
10 varioms technical works.

MNorway : New Wireless Society formed.

“ A mociety has boen formed in Christiania under
the name of Normk Radio-Amatdrklub. The
membership of the club is very rapidly increasing,
showing the great interest taken in radio in Norway,
an interest which has been concealed under the
Lzovernment ban on amateur wireleas, but which
1% pow at last coming into its own, Our plan i= to

collect the necessary number of members, and then
make the Government & proposal that amateur wark
may he permitted under certain conditions. Rules
have been worked out by our committes and will
arcompany our proposal as & base for further
eongiderations from both sides. In this way we hope
et rid of the absurd prohibition of amateur work.
!B the meantime wa propose to hold Jectures and
demonstrations, so a3 to arouse still more interest
in this moat fascinating science,
We shall be glad to anewer questions regarding
our club, both from British amateurs and especially
from the other Scandinavian countries,”

Address of Hon. Secretary : 30, Industrigaten,

. Chriatiania.

Wirelesg Exhibition in Rome.

Arrangements are being made to hold an Exhili.
tion of Wireless Telegraphy shortly in Rome.
Eighteen firma will be ted, and different
typea of instrumenta, including the latest develop-
menta, will be shown working.

Wireless for Polar Expedition.

Captain Amundsen, of arctic fame, is at present
organising an expedition to the North Pole in which
aeroplanes will be used to reach points bevoml
which the mother ship can go. The aeroplanes will
he equipped with wireless apparatus capablle of
maintaining communication with the mother ship,
whilst the latter will rarry & sufficiently powerfol
equipment to he in & pnaitinn to maintain com-
munication with such relaying pointa as Nome and
Alaska.
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Correspondence

To the Editor of Tar WmeLEss WoRLD AND
Rapio Review,

8m,—I and my son have experimented for
several years with various roceiving circuita and
have decided upon a wvery simple two.valve
circuit which gives excellent results on all wave-
lengths and is extremely efficient for telephony.

W

£ E .
E:-r S L=
kA P

It may be neceasary to add that tuning ecoil
L2 must of course always synchronise with aerial
tuner (single layer coila).

We have endeavoursd to make the diagram
as clear as poasible.

W. BmaTH.

P.8.—Using two " R "' valves the Dutch concerta

are very clear, also Croydon., Fulham sircraft
telaphony, and Eiffel telophony very loud.
Royal Arcade,

Weymouth.

February 24th, 1022,

T'o the Editor of Tur WirerLEsa WonrLp
ANn Hapio Review.

Sm,—In answer to your nota ra French Amateur
Tranamitting Stations of vour issue of A 1st,
I wish to say that I received 8 AB (Nice) last night
at about .15 p.m., B.B.T. His note is rather
difficult to read, and appears to be rectifisd A.C.
of about 50 cycles. The signals were of fair strength
and quite steady. He asked British amateurs to
“tell 2 CV how they were receiving,” but as 2 CV
has not appeared in any of your lists to date I have
not his address. 1 may say 1 got 2 CV strongly.

With best wishes for your excellent paper.

G. W. G. Bexzie.

Denmill Cottage, Peterculter,

Aberdeenshire.

Aprid 182k, 1922,

To the Eduor of Tue WirELEss WoRLD
AND Hapio REVIEW.

EVOLUTION OF WIRELESS
S1r,—I have just been looking up some of your
old numbers, and it i highly interesting to note
how far we have travelled in wireless during, say,
the last two years. It ia like & peep into the Dark

Ages, and the growing of amateurs would
open their evea wide to some of the learned
discussions on the science in those days. The
infant has certainly grown apace. For instance,
in your issue of June 26th, 1920, we read an account
of the wonderful installation at the Doy Mad
office. How it could detect signals so far distant
as 3,000 miles ! But it appears to have taken an
alaborate and costly apparatus to ascomplish
this wonderful result on fourtesn valves ! Truoe, it
waa with & frame aerial, but presumably a very
officient one. To-day, if we amateurs could mnot
get readable American signals on one valve, a
P.M.G. aerial and & largely home-made apparatus,
we should have serious misgivings about our set.
The modern amateur is stepping straight into music
from the sther and muimu none of our early
atruggles with crystals, coils, condensers and con-

nections. One thing stands out very clear in
reading these early numbers, Many t theories
have gone sky-high, and the amateur taken a

leading part in exploding them.
E. B. GRINDROD.
April 20ch, 1922

To the Editor of The Wikeress WorLD
AND Rapio REVIEW.

WIRELESS " DISCOVERIES.”

Bin,—All of us interested in wireless ressarch
are deeply grateful to the press for it many
favours, but when one seea the crass ignorance of
wireless displayed by some of our great daily and
woekly newspapers one is given to wonder whether
a little class of elementary instruction might not
be given to the sub-editors of those journals.

e Dady Maid, which really ought to know
better, when it set up its receiving sot and did the
“ guit-case "' stunt, astounded the world that at
Carmelite House the Marconi station at Poldhuo
had actually been heard ! I have to think for how
many years we old experimenters have heard him,
even on an odd piece of wire. " And the Eiffel
Tower came in quite clearly,”” declared the gentle-
man who wrote the article on wireless. We have
had the latter for years on an iron bedstead, an
iron fence and on a little bit of wire strung up over
the cab 1 When one reads articles on wiraless
in our daily preas—and [ place the Daily Telegraph,
the Daiy News, the Daily ('hronicle, the Evening
News and the Observer all in the same pillory—one
draws & long breath at the lack of scientific know-
ledge displayed by those who give us our * nowns,™
or feed us u radio reience |

But the latest insult to the public intelligence
is in an article, with a big printed diagram, with
crystal detector, which I read in the News of the
World of April 16th, under the title * Kissing by

Wireleaa.” The "' kiss™ from Miss Anderson of
Brooklyn, to Mr. Hugo Estburg, chief o tor on
the liner ' America,” may or may not have been

heard, but I would call the attontion of my fallow-
wireless experimenters to a singular fact which the
News of the World states as follows :—
* The President of the United States is singu-
larly fortunate, for his set can take a wavelength
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of 25,000 metres, while the average amateur cannot
receive on o wave much longer than 3756 metres,
Under ordinary conditions the President can
hear not only all the stations in the continental
United States, but also those in Hawaii and
Panama, although thess overseas stations do
not send in voiee but in tha Morse Code. The
recalving sot is in & bookcasa near the
Preeident’s deak, in the White House., A varuuwm
tube detoctor and a two-stage amplifier make up
the Presidential set. Without doubt wireless
telephony haa captivated every class in America,
and there appears to be no stopping the wave of
s cpress
ment is neadless. Perh the Doy E
may discover [.D.0., or the ;f:-ﬂi of the F'P’ﬂrld may
tell ua all about Nauen. Who knowae 1 We live
in an age of discovery !

Devonshire Club, S.W.

Wirrian Le Queux.

Resistance Capacity Amplification

Mr. B. L. Stephenson, author of the r
published in the issues of April 1st and Apcn'.]sth,

A

el :
g (Y T .

_—

?—

asks us to insert the sccompanying diagram as a
revigion to th.l.tguhliah&d with his paper on page 47
of the issue for Aprl Bth.

Books Received.

- Tre CoNsTRUCTION OF AMATEUR VaALVE
STATIONS. Alan Do - {(London : The
Wireleas Press, Ltd. Crown Bvo. Pp. 78. Figs. 55,
'rice 1/6 net.)

Tae Rapio Experivesters’ Haxopoox., By
FPhilip R. Eauﬂq;. {London : The Wireless Press,
Led  Pp. 113. Figs. 99. Price 3/8 net.)

PracTicar Prysics. By W. R. Bower, B.Se.,
and .J. Satterly, D.Sc. (London : University Tutorial
Press, Becond edition. Price 7/. net).

ELecrriciTy. By S8ydney G. Starling. (London :
ns, Green & Co. 1922, Pp. 245. 8} =
3", Figs. 127. Price 10/6 net.)

Lexigoe Tecuwigue Axaras-Frawgais. By
G. Malgorn. (Paris : Gauthier. Villars ef Cie, 1020,
Price 10 francs.)
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Calendar of Current Events

Friday, May 5th.
RovaL SoCIETY OF ANRTs.
4.30 pm. — John Street, W.C.2. * Imperial
Wirelersa Communication,'’ by Professor W, H.
Ecclea, D.8c,, F.R.8.

Saturday, May 6th.
- Luroxy WiRELERS SOCIETY.

Exhibition.

Tuesday, May 9th.
Trawammaion or TeELeErnony at 7 fo 7.25 p.m.
an T metres, followed by C.W. Calibration
Signals on 1,000 metrea, by 2 MT from Writtle,
near Chelmsford.

Thursday, May 11th.

LivErFoOL AMATEUCE WIBELESS SOCIETY.
Demonstration of Recording, by Mr. W. A,
Brooke. .
West Lovpoy WIRELESS AND EXPERIMENTAL

ABSOCTATION.
* Tranaformer Coupled H.F. Amplification,”
by Mr. Edward Hc’E Reace,

Rapit EXPERIMENTAL ASSOCTATION
(NoTTINGHAM AND DMsTRICT).

7.30 p.m.—At the Machanics' Hall (Room 71).
Lantern Lecture, * Wireless During the War "' by
Mr. Carpenter.

Friday, May 12th.
PHysicAL BoCIETY.

5 p.m—At the Imperial College of Beience,
Jouth Kensington. " Experimenta with Neon
Gas Filled Lamps,'" demonstration by Mr.
8. 0. Pearson, B.Bc., and Mr. H. Anson.

WirELEss Soriery oF HIGHGATE.
“The Action o the Valve in the Light of the
Electron Theory,” by Mr. D. H. Eade.
LEepd axp DistricT AMaTECR WIRELESH

BOCIETY.

“The Principlea of Tuning,” by Mr. H. F.
Yardley.

Saturday, May 13th.
InsTrTuTioNn o ELEcTRicAL ENGINEERS.
(LoNpoN SBTUDENTS' BECTION).
A fternoon.—Visit to Vietoria Telephone Ex-
change.
Wednesday, May 17th.
Nortea Mippresex Wireress CLus,
.30 p.m.—At Shaftesbury Hall, Bowea Park,
*' The Advantages of Sectional Wireless,” by Mr.
Edward McT. Reece.

Thuraday, May 18th.
InsTiTuTION O0F ELECTRICAL ENGINEERS,
6 p.m.—At SBavoy Place, Victoria Embankment,
W.C.2, * Electricity and Mattor,” by Prof. Sir
Emest Rutherford, K.B.E.,, F.R.5.

Friday, May 19th.
WirgLESS S0CIETY OF HIGHGATE.
7.45 p.m.—" Valve Characteristica and the
Practical Measurement of Valve Constants.™ by
Mr. L. Grinstead.
IxsTrTUTION OF ELECTRICAL EXNGINEERS.
(Lowpox StrpeENTs' SECTION).
7 p.m.—At Savoy Place, Victoria Embankment,
W.C.2, “The Elimination of Atmoapherics in
Radio Telegraphy,”” by Mr. A. H. Reaves.
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the
Such reporta should be submitted writhout

Cluba and Socielies,

meetings of Wireless
Lester in the exact form mgiul ey

are bo appear and as concise as possible, the Editor reserving the right lo edil and curtail the reporis if necessary.
The Editor will be pleased to consider for publication papers read before Socleties. An
Asterisk denotes affiliation with the Wireleaa Soclety of London.

The Wireless Soclety of London.

The Forty-seventh Ordinary General Mesting
was held on Wednesday, April 26th, at the Institu-
tion of Electrical Engineers, at § p.m.

Aftar the minutea of the previous meeting had
been n.&fmwd and signed, the President called
u ptain H. de A. Donistho to open a
ihacussion on the " Circuits of the Four-Electrode
Valve." (For Report see next issue, )

At the close of the discussion the President
announced that the following had been duly
elected to membership of the Society : Rav, John
Whately Pyddoke, Major J. J. F. ("Shaughnesay,
H. A Thomas, B.Sc., L. J. Hughes ; and that the
following Bocieties were accepted for affiliation :
Dick Kerr Wirelesa Society, Preston ; Nottingham
and District Radio Experimental Association.

The meeting adjourned at 7.35 p.m.

North Middlesex Wireless Club,*

Hon. Secretary, Mr. E. M. Bavage, ** Nithadale,"”
Eversley Park Road, Winchmore Hill, N.21.

The BBth mesting of the Club was held at Head-
guarters on Wedneaday, April 19th. There was
n good attendance, and aftar the minutea hod
bean read, the Chairman. Mr. G. Evans, ealled on
Mr. R. Maxwell SBavage. B.A., to lecture on
* Electro-Chemistry."

Mr. R. Maxwell Savage comumenced by relating
how the early philosophers speculated on the con-
stitution of matter, but beyond arguing ahout the
subject, they made little progresa, Later, Volta
made some disroveries, and he and others experi-
mented by passing currents through liquids, and
noted some surprising results. Mr. Savage
thegeribed some of these offects, and illustrated
them by some experiments. He described the
lntest thoories on the composition of matter and the
nature of the atom, explaining how the atom was
vomposed of o nucleus surrounded by electrons.
He told his audience that these electrons were, in
fuct, particles of electricity, and explained how,
when some compounds were dissolved in certain
liguida, they wers broken up into two or more
parts, and how the passing of a current caused the
aplit components to behave in accordance with
cortain laws, and made possible the proceas of
eloctro-plating.

The lecturer performed a number of ex
to illustrate his remarks, showing how different an
clement was from the ions to which 1t gawve
rise, A gilver coin, immersad in & solution of
elcmentary  sulphur, was unattacked, whereas
aulphur in the ionic state at once caused brown
aAtains to & -

Several members had guestions to ask, which
Mr, Savage answered, and a discussion ensued,
wmrgely centring round atoms and their nature.
The lecturer explained how scientists caleulated
the masa of the atom, and dealt briefly with what
is known as Mendeleefi'a Periodic Table. A vote
of thanks was moved from the Chair and seconded
by Mr. S8ymona, and was carried with enthusiasm.

rimants

Bradford Wireless Soclety.*

Hon. Sacretary, Mr. J. Bever, 85, Emm Lame,
Heaton, Bradford. Organising Becretary, Mr. N.
Whiteley, B, Warrels Tﬁ%}r. Leoda.

A mesting was held in the Club Room at 7.45 p.m.
on April 21st, Mr. W. C. Ramshaw in the C&ir.
Following the business of the meeting a wvery
interesting lecturs on * Aireraft and Wireless ™" was
given by Mr. M. Fakdale, one of our most enthus-
astic members. The lecture had ial reference
to D.F., work, which was very lucidly explained and
illustrated by means of diagrams and lantern alides.
which were loaned for the occasion by Messrs.
Marconi’s Wireleas Telegraph Co., Ltd. The lacture
was very much enjoyed by all present. and & hearty
vote of thanks was accorded to Mr. Eskdale.
Birmingham Experimental Wireless Club.*

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

At a mesting held at Digbeth Institute on Friday.
March 31st, an extremely interesting lecture wa-
given by Mr. A, C. Chatwin on “ Wirelesa in the
Tropica,"

r. Chatwin described certain different types of
tranamitting and receiving apparatus used in the
Army and very ably enumeratad their advantag~
for different purposes. He then described the joyvs
of & voyage to East Africa in war-time, and told
of the troubles and dangers which beset the British
forcea in that country during 1916 and after. Some
interesting photographs were passed round, which

* illuatrated the lecturer's remarks, and showed the

types of apparatus used in the Easat for radio-
comumunication.
_ The systema of wireleas communication used by
the troops in Mesopotamia and India were theo
deacribed, with special reference to the geographical
and gmlnﬂn:l conditiona existing in these eountres,
and their ring on radio-worle.

The lecture was full of interesting anscdotes, and
was much anjoyed.

The President (Mr. A. L. Lancaster) proposed s
vote of thanks to Mr. Chatwin, which wes carmed
unanimoualy.

Manchester Wireless Soclety.®

March 23rd. The last meeting of the winter
resgion  1021.22 was held at The Albion Hotel
Piccadilly, Manchester, at 7.30 pom. Mr. Mc Kermnan
in the Chair.

Capt. Hollingworth (President) gave & very
intereating and instructive lecture on the trouhdes
experienced in wirelesa research. In introducing
the subject, he confessed that what he had to =ay
would be on the lines of unrestricted pessimism, and
certainly the remarks that followed were enough to
frighten the timid amateur when he realised tha:
such pitfalls and stumbling-blocks were awaiting
him in the course of his luture experimenta. Fuli
of useful hints and surprising factsa about the
recaption of wireless . tha lecture prowed
very beneficial to those present, both amateur and
advanced atudant.

MIVERSITY UF CALIFORENIA
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A hearty vote of thanks waa
Evans and seconded Mr. Reid. Thes meambers
showing their appreciation with generous amn.
The Chairman t declared the mesting o 5

April3rd. A general meeting was held at Head-
quartera at 7.30 p.m., Mr. McKeman in the Chair.

The Hon. Becretary read the correspondence
which had between the Bociety and the
Postmaster-General, with regard to the issue of &
pecial licance for the use of |,000 watis trana
milling power.

The application was made in January with a view
o attempting A transmission across the Atlantie in
March or April, but owing to the difficulty experi-
#need by the Poat Office authorities in obtaining the
wsent of other Government Departmenta, the reply
had been delayed, so that it was now proposed to
mrry out the test as early as possible, as far as the
¢rection of the station was concerned.

[t is hoped that the station will be working by
the end of May, and although atmospheric con-
ditions will be much more unsuitable at that time
af the year, the test will be made aa arranged.

Further ticulars will be issued later.

Tl'l_\u- meeting passed a resclution, authorising the
vpening of & subseription list, to which members
were asked to contribute, in order to raise & fund
o cover the expenses of the projected scheme,
A Committee was elected for the purpose of work-
g oot the approximate cost of the undertaking

A working Committes of twelve members was
also formed to deal with the constructional details.

The meeting was then declared closed,
 All wireleas enthusissts and Bocieties interested
in the proposed test, are invited to write to the
Hon. Becretary, who will be pleased to answer any
iyuestions, approved of by the Commitles.

A dats ﬁl; be announced, on which the station
will be open to the public and a general invitation
will be issuad to the wirelesa fraternity.

Hon. Becretary, Mr. Y. W. P. Evans, 2, Parkside
Road, Princesa Road, Manchester. _

Apnl 19th. The Working Committee, who are
m:mad_ : ﬁﬂlgml_hn ﬂrﬂc_ﬁnn of the ﬂ!:igh power
stabion o ioty, paid & visit to the proposed
site at Baguley, ng:nrpu!lﬁnnhmtﬂr. :ndpaitar a
thorough  inspection they decided that with the
permission of the local authorities and the Altrin-
cham Electrical Department, the apot waa ideal
for the occasion.

Accordingly armangements were made for the
hecessary interviews to be applied for, and all
arcemsonied to meet the requirementa of the aite
were carefully tabulated.

4 list of the gentlemen and members who will
b responsible for the final details will be made
known in the course of the next few days.

Brighton Radlo Soclety.®

At & meeting of the above Society, held at its
Headquarters in Buckingham Road, on April 6th,
W nstructive lecture upon the construction
of merials was delivered by the President of the
Jorety, Mr. W. E. Dingle, who described the
Varua t of aerials in use in this coun and
on the continent. The lecturer furnished useful
data for the information of members about to install
wireless seta, stress being laid upon the importance
of insulation throughout.

by prominent gentlemen have been
arranged for forthcoming meetings whereby valuable

by Mr.
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aagistance will be rendered to experimsanters carrying
out work during the t yoar.

Any ganut;mngﬂn inmturumdylm invited to oom-
municate with the Hon. BSecretary, Mr. D. F.
Underwood, 68, Southdown Avenue, Brighton,
who will ba pleased to furmish full particulars aa to
membership, ste.

Plymouth Wireless and Scilentific Soclety.*

At the meeting held on Wednesday, April 12th, a
lecture was given by Mr. L. J. Vors on * The
World's High Power Wircleas Stations.” BStarting
with & deacription of the earliest squipment at
Poldhu, the lecturer led us through the various
developmenta of the spark aystem right up to the
Er:n‘nt timed-spark C.W. system inatalled at
-arnarvon. The various C.W. systems were then
dealt with, the Poulsen Arc, the H.F. altermator
and the wvalve tranamitter, including the latest
mammoth wvalve set at Carmarvon, whose signals
can be heard well in Auwstralia. The recently
opened New York Central Station and its emarkahle
aerial equipment were ably explained. Altogether
the lecturer waa a t succesa, being at the same
time intensely infersating and highly instruetive.

Full particulars of the Society may be obtained
from the Hon. Becrotary, Mr. (i, H. Lock, 8, Ryder
Road, Stoks, Devonport.

Wireless and Experimental Assoclation.*”

The last meeting of the Association was held on
Apnl 19th at the Contral Hall, Peckham. In the
absence of the Secretary, an Assistant Secretary
was appointed to take over the duties. A most
interesting discusaion took place on several pointa
in tranamitter working with choke control modula-
tion, especially as to the precise junection of the
chole,

Until further notice, all enquiriee and com-
munications should be addresssed to Assistant
Secretary, Mr. W. J. Joughin, 21, Troughton Road,
Charlton, 8.E.T.

The Willesden Wireless Soclety.*

The Bociety met on April Llth to hear Mr. C.
Dunham lecture upon the * ign of High
Frequency Tranaformers,”” and, aa ﬁr Dunham
deals with this system of reception in his daily
work, some very useful and interesting hints were
obtained. Mr. W. Comham announced & rather
remarkable transmission feat by his station, 2 UV,
in & test with Mr. R. . Bpenes, of Huntlay,
Aberdeen., 2 UV, using tonic train with only 0-08
in the aerial, was read by Mr. Spenee, and this
reflects great eredit upon Mr. Spence’s reception
AVAtem.

The meeting on the 17th of April was opened by
Mr. Corgsham, the subject being ** Low Frequency
Reception,” and & very interesting dehate was the
result, sgome members being for and some against,
and the meeting closed with a vote of thanks to
Mr. Corsham for opening the debate.

Asmistant Hon, Secretarv, Mr. W, E. E. Corsham.
104, Harlesden Gardens, London, N.W.10,

Radio Experimental Association (Nottingham
and District).

Hon. Becretary, Mr. F. E. Bailey, 157, Tront
Boulevard, Weat Bridglord, Notta.

A meeting of the above Association was held on
Thursday, April 20th, at the Mechanies’ Hall.

Mr. BE. Pritchett, B.8c., deliveraed 8 moat inter-
esting lecture entitled  Theory of the Valve.”
The lecturer, who treated the subject from a scientific
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point of view, illustrated his lecture by means of
characteristic curvea and also lueidly explained the
meihod of plotting various curves. Mr. Pritchett’s
affort to expound a truly difficult subject was greatly
approciated by those present.  Later in the ovening
an amusing extract from an old copy of The Wireless
World was read by Mr. Ca ter, whose remarks
about the construction of wvalves, their uses,
methods of testing same, and general hints on how
to manage them caused great amusement.

The Hon. Bacretary will be to afford
information f&¢ membership, ete., to those interasted.

Croydon Wireless and Physical Soclety.

Hon. Secretary, Mr. B. Clapp, ' Mesadmoor,”
Brighton Road, Purley.

At & meeting of the Croydon Wireless and
Physical Society, held at the Central Polytechnie,
Croydon, on Saturday, Aptil Ist, 1822, & most
interesting lecture waa given by Mr. B. Heaksath
on ' ‘\'mn-u.u Methods of High Frequency Ampli-
fication.” The lecture was accompani by
some very interesting experiments with a thres
valve set, using aa the H.F. coupling, Reactance
Capacity. Mr. Hesketh explained and demon-
atrated the great flexibility of this method over
mther methods.

At the lecturer’s request, the lecture was {reely
interspersed with questions from the members,

A very hearty vote of thanks to Mr. Heaketh
terminated s vory enjoyvable evening.

The Southend and District Wireless Club.

Om March 24th a General Meating was held at
the Beience Laboratory of the Techmical Inatitute,
Southand.on-Saa, when one of our Hon. Presidenta,
Mr. Finn, M.Be., ete., gave a lecture and practical
demonstration on X.rays and other interssting
eloetrionl expariments.

Spark effectsa in vacus at varying degroes of
exhsustion were very fine, aa also the floating ring
axperiment, ete.

Moembers were interested in an  electrolytie
rectifier for A.C., which was wsed in circuit with the
induetion coil for the X.ray experimenta.

The following mesting was held at Club Head-
quarters, Argyle Institute, Weatcliffe-on-Bea, on
March 3lst. Mr. Plaistows took the chair, and after
the reading of the minutes, called on Mr. Mever to
lecturs on * Transmigsion and Reception of Short
Waves.'

After an extremely interesting discourse, & vole
of thanks waa accorded, and then a gencral dis-
cussion on the subject of the lecturs took place
and questions were answered by the lecturer.

Mr. Knipa then gave us a few practical hinta on
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engraving of receiver panels, ete., which proved of -

interest to members,

On April Tth, at Headguarters, a lantern lecture
waa given, the subjeet being ** Commercial Stetions
—Tranamitting and Reesiving."

Through the courtesy of Messrs. The Marconi
Acientific Instrument Company, some wvery good
slides werc projected. Following this A buzzer
practice for high » dpcr-:l readers took place, and then,
?'I}tnr A general discussion, the meeting closed at

It
P pse to meet fortnightly in future at the
Club E and on alternate weeks to hold field
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fdays, when apparata will be taken intos the sur-
rounding country.

Boeveral members hold transmitting licances, =0
that there ir always something worth listening to,
especially on short waves,

Prospective members are invited to call at 300,
London Road, Southend, or preferably, attend
any general meeting.

Walthamstow Amateur Radio Club.

Meetings are held weekly on Wedneadayn at the
Y.M.C.A., Church Hill, at 7.30 p.m.
The meeting of April 19th was devoted to practical

tests and experimentsa with members® o 1us
and some reaulta were obtained. Mr.
Chaa. C. Biggs kindly offered to make and

present to the Club an additional amplifier, an offer
which is much nppmciatad.

It is tted that owing to business obligations,
Mr. K. le‘] rdie has had to resign the secretaryship
of the Club and Mr. Allan, of 23, Ardleigh Road.
haa boen slected to fill the vacancy.

Tha Club doea not adopt a standard too high for
beginners, and those in the district who are desirous
of taking up wireleas may- derive much halp by
becoming members. On the other hand, experia
will find the meetings intereating, as tha results of
the practical experimenter, however elementary,
are, as everyone knows, frequently full of brilliant,
though sometimes revolutionary, ideas.

Falkirk and District Radlo Soclety.

A mesating of those interested in wireless tele-
Eru. hy was held in the Old Hi Et:hm'l Flliil'k...
onday, 20th March, for
uldl!ring the formation of & Binc:iﬁtr}" E W. M

presided and there was a large attendance.
unanimously agreed to form a Society—to be known
aa the Fnllr.lrlr. and District Radio Society, and that
endsavours be made to procure suitable rooma for
the erection af an aerial, subject to the necessary
licence being forthcoming. The follown office-
bearers weore appointed : Preasident, Mr. J. R.
Laird ; Vice-Preaident, Mr. G. Walker ; Becretary
and 'l'rmuun Mr. M. B. Blackadder ; Er;rmlmthr
Moasrs. McFarlane, Grindlay, Milne lnd Collum bine.
The Becretary's addreas is Glenmorag, Fallnirk, and
ho will be pleassd to hear from any intending
mambara,

Itn'-'l.l

Leamington Spa and Warwick.

Mr. Frank Sleath will hold o meeting at his
private address, 31, Archery Road, Lsamington
Spa, at 7 p.m., on Bth, to discuss
the posaibilitiea of forming a | wireleas society.
It is hoped to start the ings by listening n
to the Marconi concert. 'Will all persons interested

please attend.

Sectlon de T.S.F. du Club d'Aviation de

Valencieanes (Nord).

Thu Aviation Club of Valenciennes has ﬂ'm-lfd
in] section for the study of redio-
telephony and meetings will ha held weakly l.l
thn Lecture Hall of the [Inetitution of Civil
Engineers.
President, Monsieur (3. Flayelle, 36, Rue de Mons,
Valenciennes, France.

I 1rrsrkii
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Questions and Answers

NOTE.—This seciion of the magazine s
on on maliers pertaining o

should comply with the following rules.—(1) Each

sheet om one wide of the paper only.
: ; :

rmumwf be fore. cE

be accompanied by the full name and address of the sender, which is for reference, not for

il be answered under the initials and town of the

(2) Quertea should be clear and concise,
advised lo search receni numbers lo see whether the same
(4) The Editor cannot undertake to reply to queries by post. {E}."'“'E queries musi

al the disposal of oll readers who wish fo receive advice and
the technical and non-techemical sides of wireless work. Readers

ion should be numbsred and wrillen on o se

(3) Before sending
queries have not been

publication. Queries

né, or, if so desired, under a " nom de plume.”

corresponds
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will

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

marimum which will be accepied al a time.

"S8R." Dnrl:lnﬁtun? sends sketch of recevver
and asks (1) For criticism. (2) Value for grid
condenser. (3] Value of grid lead. (4) Wavelength
range.

(1} The cireuit is not very . The condensar
C would be much better acrosa the grid coil than
acrom the plate. With a hone transformer
the talephonea should be on the positive side of the
H.T. battery.

{2} The value is not eritical ; it depends some-
what on the wavelength, increasing with increass
of wavelsn For your set 0-0003 mfd. should
be about right.

(3} About 3 megohma.

(4) Probably about 4,000 metrea.

AW (y te).—(1) It is impossible
to specify the windings for a set if you state neither
the type of set nor the wavelength range required.
However, if you to make s crystal set,
pat the eoil, wound with No. 22, in your
serial and wind the other eoil with No. 28 for the
closed circuit.

{2} No. 25 8.8.C. will give you 105 turns to 2},

“"DH.C.'" (H ) submits a diagram
of o receiever and asks (1) For criticiem. (2) Why
the sel woill not oscillate. (3) For information abows
H.F. transformers. (4) If red-leaded joints in an
irof water-pipe would make @ wseless for an earth.

(1) The circuit is guite good, except that we
should prefer two tuning ecircuits, which would
minimiss reradiation. Your telephones should be
fhunted by a condenser, the sbeence of which
thilglii::phim failure to oscillate.

{2} This may also be due to too amall a reaction
eoil, dampnesa of the coils, poornesa of material in
the formers.
~ {3) Turn about B grooves an eighth inch dwi:
in a pieca of ebonite 1 in diameter. Wind eac
groove with No. 44 wire all in the same direction
and connect alternate sections into the grid and
plate circuits. Adjust the amount of wire until
the best results are obtained for the desired wave-

(4) No. The conductivity of the water and the
capacity across the joints will probably prevent
it ks,

“"OC.S8," (Horsham) asks (1) The pauge of
feo  samples q‘fﬂ:-ir;;ﬂiﬂ] W hether l.’:g_‘ m’ﬂfﬁe
satisfactory for igh resisiance winding of a
lelephone transformer.

(1) The milk covered wire s No. 40 and the
enamelled wire ia the same.

(2) Theee wires are hardly thin enough for the

(T) Four gquestions iz the

purpose ; but might be used if you wound on
about 8,000 turns for the H.R. winding. :

“AL.C." (Bedford) asks (1) How to make the
mmplest and most efficient inler-valve transformer.
(2) Whether it ix safisfactory to use H.R. telephones
with a fwo.valve set.

(1) The simpleat method is to make a L.F.
transformer, for which see ly to * H.C."
{Brighouse), recently. ﬂmml:?ﬁniunt method for
a le range of wavelengths is to use a H.F.
tranaformer, & description of which will be found
M{Wm and 781, Hai.]rlnh Lﬂthlll?m}:ﬂln

is is quite possible, but L.T. phones
with & transformer are preferable in this case.

““L.P."" (Thorpe Bay) asks (1} For windings
for a H.F., transformer for 1,000 metres. (2) Duio
Jor  TO0  metres. (3) Criticiem of a fwo-valve
cirotel.

(1) 8ee pagea T80 and 781, March 18th.

(2) As above, but reducing the wire until the
desired value is obtained, or increasing the thickness
of paper used to separate the windings.

{3) The circuit is correct, but we should recom-
mend applying the grid potential to both valves.

te filament resistances are not neceasary
if the valvea are of the same type. A two-tuned
circuit would be much more selective unleas liabls
to give radiation trouble.

V' STUMPED ' (Witham) asks for windings
for a microphone traniformer for use with an iron
core 34" long.

We cannot give the windings exactly without
knowing the remistance of the microphons to be
used, which may be anywhere between 1 ochm and
1) ochma. The primary winding should be about
the same resistance as the microphone. This
resistanoe should be measured. Tf you find it
very low, wind with about No. 26; if fairly high,
about No. 32. The secondary winding should be
of No. 44, and will probably wire about 3 oza.
The core should not be less than 4" in diameter.

“R.W.'' (Nottingham) aaks (1) Whether a
detector can be made from Rochelle palis.  (2) Wind-
ings for a telephone transformer. (3) If o 2 mfd.
condenser can be wsed with o variable condenser
fo increase the wavelength. (4) Material required
for the manufacturs of a grid condenser and leak.

(1) We have no experience of the rectifying
power of this substance. You might try and see.

(2) A telephone tranaformer is seldom efficient
with H.R. telephones, but you should get fairly

results if you use a closed iron core with about
4 oza. of No. 44 on each winding.

1 I 1rrsrkii
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{3) No; capacity is much too big.

(4) Mica, tinfoil, & piece of slate, a lead pencil
and a few terminals.

“E.B.C." (Birmingham) submits a diagramn
and asks why he i» unable to receive signals.

The diagram shown should be guite satisfactory.
We are unable to say why it will not work, except
that there should be a condenser across the
phones. Possibly the reaction coil is reversed,
the grid condenser or leak faulty or the valve
defective.

““W.A.S."" (Kilburn) asks for a good four-valve
eircuid lo comply with cerfuin requirements,

It is not efficient to spend a lot of money on a
number of valves and at the same time to be con-
tent with the poor results which are unobtainable
from a single cireunit tuner. A good all-round set
for use of wavelengths of above 700 metres is shown
in the diagram (Fig. 1).

““ 8.B."" (Blackburn) asks for details of parts
of a circuit sketched.,

v
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{2) Yes, about half-a-dozen, preferably with
dead-end switches.

{3) This can be done with a set of this type, but
you may have difficulty with coils for such long
wave !

(4) No.

*“J.D.D.P."" (Whitchurch) asks (1) If an
aerial 20" high in o valley would give i on
simple crystal sef. (2) If the h wire can

be connected with downlead by twisting only, withovt
"Iy Dl will pataTs B e e
ts w T 7 s

{2) This i unda-l;irabh,}m 0 t-hladpml may
work looss.

{3) The surrounding of part, or all, of the circuita
with earthed metal sheets, generally for the purposs
of reducing induction effects, or the absorption of
signals in near- by conduactors.

“G.AW.' (Stratford) asks ro the valve and
cryatal sel of tseue No. 2, Vol. 8 (1) If the set wnil
receive telephony and PCGG.- (2) If not, for add;.

j——-lMl

d—

Fig. 1.

l:.'{llln- 8 and T would depend on the wavelength

A [T o 5, MM metres 8 might be 8 = 57
I'E‘Zk'}‘ 20 ; 15” » 37 of No, 30, with a fow t.u.pp-m,gﬁ
Anode resistances, 50,000 ohms ; grid leaks about

2 megohms ; mlaphmms. R, (M) ohms or preferably
120 ohms with a transformer. Condenser P,
0-0008 mfd. ; H.T. batterv 80 volta, L.T. 6 volts ;

grid leak may be made h} rubbing down pemlh
lead into a piece of slate, but on the whole it is
botter to buy one.

“CALC (Hampstead) submits a circwit and

asks (1) Wavelength of the AT.I. (2) If the
reaction coil shouwld have tappings. (3) If he
showld get PCGG. (4) If there i2 1 Wireless

Sociely in Hom patead,

(1} Coils do not have wavelengths for any useful
purposs. Inductance 8 about 30,000 mhys,,
which with a (001 mfd. condenser should tune to
about 0,000 metres,

tiona necessary te do so,  (3) If 20° 45 high enough
for the aerioal,

(1} The sets should receive telephony, including
POGG, if skilfully used.

(2} An additional note magnifying valve would
improve results,

{3) Yes, for fair results, but a greater height is
desirable.

“*R.H.P."" (King's Norton) has a sef which
gives frowble with the corrvier wave when receiving
telephony, and asks (1) If a grid condenser and leak
will improve matters. (2) What other addition lo
the circwit would help with the carrier wave. (3)
[escribes very poor results with ZMT on February
14th, and asks if he can reasonably expect to get

these concerts. (4) For any general odvice on
tele phony rece ption.
(1) No.

{2 and 4) Results probably due to too tight

'.--'!'!'_Z|I!'I-.'1| Trom

UNIVERSITY OF CALIFORNIA
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Alm a condenser acroes the
uhphnnn i w'm:ld. probably
I:a]]:r. capacit 'EIIII'I mfd. at point in

ony is to use only a t reaction
to -Ppﬂ:lnuh the oacillating point without actually

m-kmatha set oecillate.
{3) We believe that the modulation of ZMT's
iranSmission was at about that date.
It has mince been Mw improved and you
should now have no difficulty in getting the concert.
“D.G.L." (Southborough) asks (1) Which
of two circuils i the belier for telephony. (2) Far-
heulars of A.T.1. to tune 5,000 meaires with a 0-002
mfd. variable condenser. (3) If this sei will receive
PCGG on a 5 sguare frame mounted of abowut

30" high.
(1) Fig. 3, page 674, is somewhat the better.

(2) About B x 8" of No. 26.

{3) It might do so with careful handling. Very

bittls is gained by raising the frame 30" above the

groand. ;
“EAF.'"" (Stepney) asks re the Marcoms
Type 314 Receiver (1) Wavelength range for each

e el st ol b By
or ve & or
certain wavelengths, (3) When to use E | instead
of K, and why. (4) How to tell when the crysials
m t'u a sensifive alale,
) Range 1 tunea to about 850 metres, range 2
t-nl-bnut.l LA30 metres, rlngﬁﬂuh-uut:!ml]mﬂm
{2) No. Balanced orystal working is useful

w nmlﬂjm are bad.

(3) Use E1 on very short wavelengths, as doing
80 introdoces a small seriee condenser into the
asrial circuit.

{4) Moet easily by buzzing the aerial, and adjust-
ing on theae buzzer signals.

“§.0.8."" (Birmingham) wishes fo odd a
oloe to g ME. FIT tuner, and aosks ndrice.

This tuner was designed for short wave work
and the addition of & valve will not greatly increase
ita efficiency. The valve can be used as a detector
in place of the stal by connecting the wvalve
terminals to the and filament. It would be more
uwmful, however, as an L.F. mphﬂar with the
telephone terminals connected via a step-up trans.
former to the grid and Alament of the valve. The
addition of a loading coil will not allow the Dutch
concert to be received. For an article on the con-
vermon of this tuner, sse March Gth and 18th, 1921,
bat it would probably be better to dismantle: the
wet and use the parts.

“BHORT WAVE "' (Devom) asks (1) [
permiarion 18 neceasary fo change from an owls
o an indoor aerial. (2) Particulars of am indoor
aerial.  (3) If American amateurs are still trana-
melling on short wavelengths, (4) If it is possible
to receive them with two valves. d

(1) Notification of any proposed change of this
natore ghould be given to the P.M.G.

(2} Hang up several wirea parallel to each other
2 long as pomsible and spaced a few feet apart.
Connect them in parallel. Do not wind to and fro.
We do not recommend this type of serial.

*:ﬂ Normal f-l'ﬂ-l'lll:lmn id g_:lmg on u: vnl;uuu
wavelengths, but no attempt is being
made to tranamit acrosa t-hnnp?:thnﬁn- P
(4) No, highly improbable.

“AJ.C." (Crouch End) asks (1) How to
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add a valve o an existing orysial 228,  (2) Which is
the betier use for a valve ax amplifier or detecior.

(1) Connect the grid and negative side of the
filament to the nmtm; te terminals and
connect the hones mm the plate cirouit between
the negative H.T. and the L.T. battery.

{2) If you have an efficient crystal set the valve
will give best results as an H.F. amplifier.

J.M." (Thornton Heath) asks if o wire
like the sample submilied could be used for telephone
transformer for the frame asrial set of V

The wire is No. 38 8.C.C. It could be used for
the primary winding, but it is too fine for the tale-
phone winding. For the primary wind on 10,000
turns.

“S.R." (Barcelona) aosks (1) Why a cerfain
valve L. F. sef does not ify very well. {2) For
the wave range of a baskel eod funer.

(1) This set should certainly give more amplifica-
tion than twice. Possibly the filament battery
s reversed, or there i8 & disconnection in one of
the windings.

(2) We cannot give you much assstance about
this tuner as you do not state the size of the coils
or the capacity of the condenser. Howewver,
thirty coils in the aerial will probably want more
than three coils in the reaction. It is quite possible
that the last few coils do not make much differanca
to the wavelength, so that the aame stations will
be hewed on all of them.
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““DOT DASH "' (Cape Town) asks (1} For
i one-valve circuil fo wee certain apparalice. (2) For
it #ingle valve transmitfing circuil for C.W., tele phony
pund fonic train.  (3) Wavelength of a cerlain loose
rotpler sel.

{1) See Fig. 2, page 811, March 18th issue, and
s Sea disgram. - Fig. 2.

i ;

Es:{ With a 0-00H35 lﬁlfﬂ condenser across the
wecondary both circoits will tune to 3,500 metres
on & 1Y single wire aerial.

“IW.M." (Bethnal Green) asks (1) Wave-
lerigth of Pulham. (2) Waeeleagth of Southweld. -
(3) Whether loading coils should be connecied in

ChcIT Tn FIresrakii
HYERSH T U LALIFURMNIA



when one is wsed in oerial circud. (4)
The aomount of H.T. required for more than one
valve.

(1) T hony 800 metres C.W,

(2) N ite information.

(3) H-:lt- The inductance of the
secondary circuit may be high enough without this
addition to tune the circuit to the same wavelength
aa the loaded asrial circuit,

{4) All the valves being in parallel across the
H.T. battery, only the same voltage ia required as
for ons, that is about 80 in vour case.

“RADIO-LANTIC ** (Newark) asks if o
urmindnhmtrﬂnmmmgm 7,850 meires is ¢
B (2) Why d are n for
m:fs stations rl-i'l- % H-":releu orld 311%#
af Jonuary Znd and in the ** Wireless Pocket Bool:
and ﬂiﬂry " (3) Names of stations of which cerfain

{” Hmt- bably.

(2) For -:FmImr. working it is necessary for the
recoiving station to be some distance away from
the tranamitting station, in which case each station

¥ has a call sign allotted to it. For instance,
you guote NFF and WII for New Brunswick.
MNFF i8 the true call of New Brunswick and WII the
oall of its receiving station at Belmar, on which itas
traffic is us handled.

3) BWQ Queenstown, GER Wick, TIF Tiflis.

K Tashkent, WSEM general call for Russian
stations. Remainder of calls no information.

" C.M.McC."" (Clapham) asks if i is possiblc
fo increase the wavelength of a Mﬁmﬂﬁmm 30,040
metres by means of a loading eml. (2) Amound of
wire and size of former. (3) Twmns ond pouge of
wnre for an intervalve L. F. tranaformer.

(1} This mlght be done by a series of coils with
appropriate increase of reaction coil. A single
loading coil would hardly be efficient.

(2) We should recommend you to buy, or make,
a series of slab coils, increasing in size to about
1,200 turns with & mean diameter of 3",

(3) Bee reply to ** H.C." {Brighouse).

“EAW.' (Bromley) usshes fo receive fele.
phony ond oasks (1) If an oerial under the roof
would be sabisfoctory. (2) How wmany wires fo
use. (3) W to use ome or fwo valves, (4) If
one valve rets are successful for Duteh concert,

(1) Fairly, if well arranged.

(2} Four or five in el.

{3) Not lesa than three with an aerial of this sort.

(4) Bingle valve seta will pick up PCOGG with a
good aerial if skilfully used under favourable con-
ditiona, but do not give very strong signals. For
enjoyable resulta more magnification s deairable.
and this is aAlmost essential with the poor type of
asrial you propose to use.

" C.8."" (8.8. "' Colleglan ') nsks for winding
of three variometer formers for wovelength from
J00 to J0, 000 metres,

It is undesirable and difficult to obtain big ranges
of wavelength of this nature by means of vario-
meters, a8 the lomea in these coils are wery
considerable when they are very big and have their
windings opposed. It is seldom possible to make
& varometer with mn:imum inductance of more
than seven timesa it minimum inductance, For a
range of 300 to 30,000 metres vou will need at loast
five variometors, The determination of suitable
sizes would be best obtained experimentally. but

THE WIRELESS WORLD AND RADIO REVIEW

May 6, 1922

in view of their performance we do not think
this would be worth while.

“* KEEN "' (Emsworth) has o single valve sef
on which he can hear only ships and aske (1) For
criticissn. (2) For addilions fo increase the range
to 4,000 metres. (3) If T80 ohma telephones need
a franaformer.

(1) For wavelengths above that of shipa a loading
coll of No, 30 will introduce too much resistance
into the aerial circuit. The coil should be made
larger and wound with No. 24 or No. 26. As at
present arranged the maximum wavelength is
about 3,000 metrea, so that FL should be heard.

{2) An additional induwctance in the secondary
circuit is all that s required to obtain the increased
wavelength. We cannot say how much without
more precise information about the condenser.
A reaction coil coupling with the secondary will be a
great improvement. %‘r_'.' a 3" former, wound for

i with No. 38. .
{3) No.
W.B.B. (Dublin) asks (1) For informaticn

regarding the 62a Adreraft set.  (2) If a three or four
perive sel would receive Hkpﬁmi rertoeria,

(1) We are sorry that we have no information
about thia.

(2) Yes, with efficient intervalve couplifig and
carefully adjusted reaction.

““R.T.H." (North Devon) asks (1) If a set
shoun will receive the Dwch concerts. (2) What
i4 the uwee of a filament resistance. (3) The meaning
of the Paria time signals, (4) The power required
fo franamid 3 miles,

(1) Yea, if properly adjusted. Connect a 0-001
mfds. condenser mcross the winding of the L.F.
transformer in series with the reaction coil.

{2) As you are only using a 4-volt flament
battery no resistance ia required. The majority of
valves require at least 4-5 volta across the filament,
in which case & 6-volt accumulator with a resistance
is used.

{3) This is & time vernier sent on sidersal time.
The dots are 40/50ths of the sidereal second.
Eight figure groups give times of lst and 300th
dots in sidereal time and can only be used in con-
junction with a sidereal clock.

{4) This distance could easily be coverad by a
10-watt valve set. Five watts should be sufficiant
with an afficient sat.

‘“* DIELECTRIC "' (Wimbledon) asks what are
the obiectiona to the wee of o1l for a dielectric of variabic
CothTEnSErs .

There are no sericus objections, but the chiefl to
our mind s the messy nature of such a condenser.
eapecially in the event of a leak in the container
or overturning of the condenser. An oil condenser
cannot conveniantly be mountad on a panel with
other apparatus. Electrically it is quite good.

. " (York).—Your orystal circuit is
nmug]v connocted. See Fig. Er‘fu.gn 642, Jn.nuu.n-
Tth issue, and connect up sccordingly, either with
or without condensers. Use 4,000 ohm tele-
phones, or else 120 ohma with a transformer. Youm
should hear ships and possibly FL if the A.T.1.
haa sufficient windin

“*pP.J.D." {B‘HHIT;I:I aaka (1) Why no signals are
received on a five.oaloe aef, (2) For a suitabls
reaction cotl for 2 600 pmielres,

{1} The scheme of connactions 18 correct, but it s
guite possible that some of the component reaistancee
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are defective. Partially disconnect the amplifier
=0 that sach may be tested. the tale-
phones in the firet anode to begin with and teat

¥y with buzser mignals. When you have
got this valve right add another, and a0 on. Eighty
to 100 volis will be required for this set.

(2) Make & 3" former to slide into the primary
and wind with 6" of No. 30,

“"D.H.B. "' (Wisbech) asta (1) For a diagram
of o microphone amplifier with parts. (2) If
4,000 ohma telephones are suitable for o three.valve
ael,

(1) We are sorry that we do not know of a
suitable type to recommend. The only satisfactory
type that we know ia the Brown relay, which is
deseribed in many text books, but this instroment
& not suitable for amateur construction.

(2} Yea, if there i8 no telephone transformer.

“"A8." (Coventry) asks (1) How io m-

capaciy reaction for a single valve sel. (2) For
the sarue in which a single valve sef was described,

(1} Connect the reaction condenser between the
grid and anode of the valve. A suitable condenser
maY be made of a §* glass test tube, coated inside
and out with tin or copper foil. One coating should
be made & sliding fit to allow of the adjustment of
the capacity of the condenser. ity reaction
;lnlingh valve circuit ia liable to give very erratic

ta.

(2) February 5th and 18th, and March 18th,
Ii!‘l,.“\:n-mw.'rn

s R. "' (Streetly) asks (1) If crystal sef
deacribed will rngr.iw I.H-r?.]l:.}ul'ch ﬂ:.{rnﬂ:rt-{ (2) If u
will be improved by the addition of a valve magnifier
or a lelephone transformer. (3) For an efficient
=i o0 make or buy with approrimate coaf. (4}
Meaning of high tension.

(1) The set is not sufficiently sensitive for this
purpose. At least two valves will be required for
weak speech.

(2} A note magnifying valve will increase signal
strength and bring in the English concert.

(3) Try making a single-valve set as shown on
Fig. 2, page 811, March 18th issue, or that shown in
Fig. 4 of the same issue. It would coat £3 to £4
with valve and batteries,

{4} In wireless receiving the term is used to denote
the anode or plate voltage of the valve. It is
called high-tenmon, or voltage, because the potential
of this battery is greater than that of any other
hattery used on the sat.

“R.T.C."" (Herne HIill) asks (1) For a loose

roupler for 3,000 metres for a crystal set. (2) If
if can be used later for a valve aet.
(1} AT.I., 8" x 10 of No. 24. If a 0-D006

mfd. secondary condenser is used the secondary may
be 5 x 8" also of No. 24.

{2} Yea, it can still ba used with the valve gear
connected across the secondary condenser in place
of the erystal and telephones.

“JW.H.C. " (Nuneaton) asks for a non-
technical description of a simple and inexrpensive
Horse writing apparatus for use with his sef.

Instructions for the conatruction of such apparatus
will take more space than we can give. W:m,-
=y, however, that for recording on the three-valve
wt you will need & good quality relay sensitive to
about } milliamp. The construction of this piece
of apparatus s beyond the power of any but a very
exceptional amateur. A suitable relay of P.O.
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type will cost about £12. The relay should be used
to work the inker by means of a local battery. The
inker itsalf may be made by an amateur and consista
sasentinlly of a clock-work mechanism to draw
paper tape in front of an ink whesal and a magnetic
arrangement to fores the ink wheel against the paper
when the relay is operating.

““W.T.'"" (Carnforth).—The jamming you
complain of 8 surprisingly bad for a DC system
and points to neglect of the machines at the generat-
ing station. We are afraid you can do little to
cure it except removing your aerial as far as possible
from the wires, putting it at right anglea to them,
and, if you still get induetion with the serial dis-
t onnected, sereening all vour instruments in large
elosed iron boxes.

" C.W." (Greenwich) sends (1) A circuit for
criticiem, and asks (2) If a grid leak and condenser
will im the set. (3) If the set will give PCGG.
{4) If the net shown on page T81, February Oeh, 1021,
should be comnectfed o# sn his diagram.

(1) and (4) The set is quite all right. Thesmall
differences you have made are guite immaterial
'gha grid l:«l]:mdgnla:ardﬂdu leak | ﬂﬂltir].‘: mid. and

mo{.]m:a t ali inereass the sensitive.
neas, but wntﬁ;snmaﬁzitafi the use of more H.T.
vaolta.

‘“ BOBBIN ' (Walsall) asks (1) The best form
of radiator for a Wilson coil sef.  (2) Imformation
nbou! the efficiency of frame oerials. (3) Correct
apacing between turna for a receiving frame. (4) If
a narrower frame 18 befter for direction finding.

(1) Your results bhow that an open aerial gives
best results. The artificial aerial condenser was
not of large enough capacity. It should be quite
poasible to get the set to work satisfactorily on'a
closed cirenit, but the radiation will be much poorer
than on an open aerial. (2) The two-layer frame
may be used provided its natural wavelength doea
not come out higher than the minimum wavelength
to be received. (3) This varies with the wize of
frame, wavelength, etec., but as & rule it nesd not be
greater than § nch. (4) In practice there is little
to choose betwesn them,

“C.G." (Coventry) wishes to add three ralves
toa Mark 111 Tuner.

There are many ble three-valve ciccuils,
moat of which have n given in thess columna.

any vou fancy. Connect the valve torminala on
the Mark 111 to the input terminals of the amplifier.
A poasible rearrangemant of the Mark T1I eircuita
themselves for reaction purposes in given in the
isue of June 256th.

““EXPERIMENTER *' (Bourne End) osks
(1) 4 gquestion abowt certain H.F. transformer

formera. (2) If capacity reaction is as good nas
ic reaciion. (3) Besi ratio for L.F. tranas-
formers. (4) Best combination of three valves,

{1) Not suitable for short waves or for wide
wave ranges, but quite good for long waves. (2)
Under the best conditions of ecach not a lot to
chooas between them, but as s rule ca ity
reaction is more difficult to handle and liable to
be erratic. (3) Thisa depends on & wvariety of
ciroumstances. The best value usually lies between
1/1 and 1/3. (4) One H.F., one detector, and one
L.F. for general p Twoe H.F. and one
detector is aléo very good for obtaining some results
from very weak stations.

“ C.F.W." (Nottingham) askes (1) For criticisam
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of a three-valve #sef. (2) Besd corth withow! wuring
o woler-pipe. (3) A book on felephony irans-

(1) The set is O.K., buat it will be batter to connsot
the reaction coil to the anods of the sscond valve,
with a 0:001 mid. condenser across the intervalve
transformer winding which is in that circuit.
(2) Either s large metal plate should be buried in
the ground, or a considerable length of wire netting
Inid along the ground. (3) We do not know of a
book that will exactly suit your p

“*“H.W.H."' {"I"quntun] arks (1) B windings
Jor the choke of an ¥mpedance amplifier for 150 fo
4,600 metres. (2) For ﬂmnﬂfﬂf a O.W. trana-
mitlar. (3) For the capacity of a condenser.

(1) We do not think you will get at all satisfactory
romilta with this amplifier at leas than 1,000 metres.
Above 1,000 metrea you wnull:l pmhn'nl.y find an
ounce of No. ﬂwnundunt iron oore satis-
factory. (2) You give no particulars of your aerial
80 we cannot give you exact wi ; but about
60 turns of No. 20 on & 3" diameter ﬂrmﬂi'urthﬂ
anode ﬂml .nd: 3" of No. 30 on a 2}" former for
the grid l;rﬂhlhl}r be sufficient for short
WAVE wnrk (3) do not mark your diagram
to show which condenser you refer to. The oon-
denser across the H.T. may be about 0-005 mfds.,
and the condenser across the break may ba 0-001
mid.

“ SCOUT-PADD " (Maida Vale).—It is not
easy to give & reason without direct experiment.
Try increasing the L.T. vol to mix, and also

reaction between the grid plate of the first
valve only.
" 8.AB." (Wimbledon) refers fo Fig. 12,

page T28, February 18th tasuwe and aska (1) If the
fels should be shori-cirewided os shoun. (2) How
many plates to wse for a 0-0001 mfd. mrmnden-ur
(3) What anode rmlnuu_fnr “Ora' valves.
(4) Wave range of a certain esrcust.

(1) No, this is & mistake. Tha-ludwhmh:hurt
circuita the telephones and bl condenser
should be omitted. (2) If the plates are 2
diameter, by ", you will require
about 10 fixed plates and ¥ m o () 30,000
to 50,000 chms. (4) Itdamdlmthnﬂmlulnd
the condensers used, about which ou BaYy nothing.

‘W.H."' (Salford) asks (1) Which ia the beltar
of two aerials. (2) .U irm guttering under one end
n-f an serigl unll . {(3) Times of trana-
miarion of Wakefi :md Halifax. (4) If anindoor
aerial would be ¢ ve wilh o one or fwo valve sel.

(1) The two wire H-EI.'IB-I. (2) Not to any appreci-
able extent. (3} We have no information. (4)

will give fair results if the aerial is carefully

gﬂcf.]hut-ﬂ{ courss, i from any but near-
by stations will not be at all loud.

T ANXIOUS "' (Windsor) asks (1) If aw
earth leod need be insulofed. (2) For o

Jor

book on loud apeskers. (3) Filomend
three * R " valves.

(1) No. (2) We do not think there is such & book
in HIl.l-tﬂ-l:H!ﬂ but a wvery usaful article ap
in the isaue for February 18th, 1921. (3) Connect
the three valves in parallel and use a six-volts
battery with a small series resistance.

HR.AFT lJ'Dnnmnt-nr} asks (1) For uunﬁ'my
Jor a former 24" diameler for POGG with a circun

::-j Fig. 12, page 726. (2) If circuil shoun i seilable
;DGG (3) Gauge and gquantity of wire for
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H.F. transformer for POGG on former 1§’ diomeier.
(4) Baiio L.F. and tele irans

(1) 10¢* of No. 24, say, 4 oma. (2) Yes, if &
0-001 mfd. is connected across the anode winding
of the firet L.F. transformer. Wind for 4" with
No. 28, Inter-valve about 1/2 step-up, telsphone
B/1 step-down.

“"H.G.P." (Ramsgate) asks (1) How magnelic
reachion ts weed wilh alab funing coils. (2) How o
make a reaction coil for the same. (3) How many
ohmas to a megohm. (4) If posmible fo hear POGG
distinctly on a two-valve st ab Croydon.

{I]mﬂ[!’}ﬂmnllhhlmd“.tlmmgm-ﬂmd
another placed on top of it, and connected in the
anode cireuit is used for the reaction. HReaction
osoupling is varied by separating the coils as desired.
(3) One million ochms. (4) Yes, when Croydon air
service atation is not working.

“"H.AK." (Herne Hill).—We are sorry that
we have no information regarding the Fremch
erystal receiver. We should recommend you to
write to the Société Frangaise Radio-Electrique,
78, Boulevard Housamann, Paria, for a two-valve
set (see Fig. 3, page Bl2, March 18th issue). In
place of magnetic reaction & =mall varisble
condensear should be connected between the anode
of the second valve and the grid of the first.

“"P.M.G.'"" (Coventry) asks (1) If a n?.-
m:ﬁmummﬂeﬁrﬂﬂmmﬂﬂm
Sullivan ° will work with Brown uhpﬁ-nu
fransformers. (3) If an aerial described iz sabis.
_f-:mm';r (4) If a circuid shown for 6,000 metres wll

{I:l Thu %m in qtut.:l correct !nﬁ an elamen-
set, s wavelength ran w1 on
warmu of the ecoil, which ynugﬂdn not ibe.
(2) and (3) Yesa. {4} Cirouit is not complets. A
variable condenser is necessary across the second-
dary circuit, The only station we know of suffi-
ciently near you to give telephony on a orystal set
ia the Birmingham air station.

Cﬂmpnny Nﬂte:l.

“ The Directors of The Ewver Company
{Great Britain), Limited, recommend payment
of a Final Dividend for year ended March 3lst.
“’Efmﬂ pac bent. for the year, and 0 per oeat. on

r cent. lor SAr, oant. on

L bﬂthy payable mﬁm 1st,

].Bﬂ Accounts '#l]l. be ismsusd on May Oth.
General Mesting, May 31st."

SHARE MARKET REPORT
Prices as we go to proas on April 28th, are : —

Marconi Ordinary .. +«+ £2. B 8
“ Preference .. .. 2 T 6
- Inter, Marine.. .. 1 10 ©
» Canadian .. .. 11 0

Radio Corporation of America (—
Ordinary es as v ss 1 B 0
Preference .. .. .. .. 17 0
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'THE BURNDEPT ULTRA III RECEIVER

(Now Series Mk. 4)
THE BEST ALL PURPOSE RECEIVING SET

HIS high-class receiving set has had more refine-

ments added, further improving H.F. Amplification
for very short waves—we now claim to ugtam the
maximum H.F. amplification it is possible o obtain
from one valve from 140 to 20,000 metres.

All the well-known features of the previous series are
retained, viz., separate valve control—independent use
of valves, etc. A telephone transformer is incorporated
so that either high or low resistance phones can be

used at option.

BUBRNDEPT GOILS.—A new short wave series will be
Burndepi [ Tiirs Esceiver issued replacing coils 25 and 50. Full particulars

P-rice £25 and prices will be given in next week's issue.

(less valves) Send for free catalogue wilich gives all partrculars.

SHOWROOMS : 228, Shaltesbury Avenue, W.C.2

MANCHESTER : {New Oxford Street) LEEDS :
4, Corporation Etreet 48, Gt. George Btreet

i smienrwnee BURNDEPT LTD. , 5500 e

Manufacturers of Wireless Apparatus
AERIAL WORKS, BLACKHEATH, LONDON, S.E.3
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ELECTRICAL
MEASURING

INSTRUMENTS

THE WESTON
MODEL 280 VOLT-AMMETER

Triple Range. 150/15/3 Veolts. 15/1°5/0°15 amps.

This Precisbon Instroment s ecpecially suitabls Jor Wirsless

Esspurch Work, La

I-i':dl.ln#n. Testing mmmhmm"

15§ Vol Ringe —Testing # or ll volt sccumulsicr  supplying

voliage 1o walves, sl
150 Voli HEange.—Testing H.T. Balieries, estc.

1§ Amp (1S M.A. | — Measuring B.T. corrent bo transmiteg
valves, ming resistance of Traosformées, cho

ielsphcnes, rheostals, sic.
1' Amp Range, — Adjmiing fillament corrents, eic.

13 ﬂ-]n:l Emi Menmring output or chargping current of sooomo -
ROTE.— The 3 volt range may be ased 85 & sensil ve low range Milli- A mmeter

SEVEN INSTRUMENTS IN ONE QCASF.
PRICE £1 5, less 20 per cent.

Telephose : Halbora 2029 Telegrama : ™

ke,

Leather Case 15 -
Write fFor Ffurther porFticulors.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn, E.C.1

Piwoted, Smith. London’

MODEL 280

ACCUMULATORS

GUARANTEED ABSOLUTELY NEW-—
NOT EX-GOVERNMENT.

2 weli 27 amp | Ebonid 1 ; &= h
S g cm..t.ff:u":,} . -
4 _ & _ e
4 L - 218 .
4 . B0 = a|e .
4 1] an.-
R 243
& wll - ne .
& Al - ara .
& . W : a8 .
& 'I'I-|I B .|.ud t woln |“ 1-1» 1uppl|td in extra teak crate st

ENIFE.

WONDERFUL OFFER of sbioluialy new Accemulsion in
ite cones. Moo-corrosive termi Porcelsin vembn gusrsntesd
perieat rondition, [5 plates), ouser dimensions 205" = 13" x TH°
high ineleding rermingls
2 walt 16 amp. (8 actesl)

One galy 38 pout lree. T three 36 ir F
3+ carriage lorward, '-5“-; : pwelve 'l"pl-i.:r'm mﬂ

ALL peders mwit be scoompamied with am exirs 28 lor
packing. lull amount cred en returm of emply cane within
weven dayn

SFECIAL TERMS TO TRADE AND CLUBS,

144, Church St,

F.YATES & SON, ;.. Churen st

(e mimuie from Neving EHill Gate Station. " Phene : Park 4278,
Weile for Jids sacloning stamp to cower poriage.

Sode Frish A pemtn

Weiwrs The Koo Supplies Avecistion, B, Carposuison Strest, Boilast

Wireless Equipment Company

Complete Receiving Sets

We are now manulacturing twe ENTIRELY NEW
RECEIVINC SETS, one being =« SINGLE
VALVE ALL WAVELENGTH SET, and the
other being a similar set, but comprising | H.F. Rect.,
and | LLF. BOTH ihe above Sets are ftted for use
with Plug in type of coils.

WATCH sur Ads.—in these pages.

We can quote you for Complete Receiving
Installations at a very moderate hgure, upon
receapt of your actual requirements.

ALL PARTS & ACCESSORIES
SPECIAL SETS TO ORDER

Wireless Equipment Company

Work: & penits Offioes

H'lr.‘n‘wl Essex. I-u hﬂmﬂtﬁ. 2, Park Rd.
Colliers Woal,
Mersri. Mlm‘lm Slores, W.18.

Imrl.lhhhh.ﬂnﬂu' , Helland.
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The Reinartz Tuner

A NEW IDEA IN SHORT WAVE

RECEPTIOXN

By PErcy W. Harmis.

HE successful completion of the Trans-
I atlantic Amateur Tests has achieved two
things. On the one hand, it has drawn
attention to the high efficiency of tranamission on
short waves, and on the other it has emphasised
the superiority of C.W. for this purpose. In
America, where tranamitting licences aré much more
freely granted, the latter point has aroused the
greater interest, for there the efficiency of short
waves was already well known.

to damped waves, for which these tuners were
primarily designed, are, however, trivial eompared
with those encountered in tuning to C.W. signals,
ag will be understood when we consider that o
variation of a twentieth of a metre in wavelength
on & 200 metre adjustment is sufficient to change
the frequency of the heterodyne note from 500
to 1,004,

In England this type of tuner, in which the plate
circuit is tuned and coupled to the grid circnit by

A front view of the Reinartz Tuner with defector panel.

The wider adoption of C.W. for short wave
tranamission in the United States has been con-
slerably hindered by the difficulty (only to be
realised by those who have attempted it) of con-
strurting and operating satisfactory C.W. tuners
for the short waves. The “standard American
regenerative receiver  which uses very loose aerial
coupling, variometer or condenser grid tuning,
and & tuned plate circuit (variometer tuned),
h_“ reached a high degree of efficiency, but is
Mt to handle, owing to the need of
amultaneously tuning of all three of l]!u:lum:':ijlui:i.ng
avrmts. The difficultiessa met with In  tuning

the internal capacity of the valve itself, has never
been very popular, partly because short wave work
haz not been greatly developed here (the cireuit
functions best below 450 metres) and partly because
most British amateurs have accustomed themselves
to electro-magnetic reaction by means of & cadl in
the plate circuit coupled to a grid circuit preceding
it. This latter arrangement, whilst convenient
to handle on longer waves, and much simplor to
tune than the American regenerative type, =
often found difficult o handle on short waves, aml
ifi unskilled hands tends o burst into oscillation
when eritival reaction is aimed at.

UNIVERSITY OF CALIFORNIA
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With these considerations in view, the writer
recéntly read with some interest the description
published in the American wirelesa magsazine,
“Q8T " for .June last, of & new C.W. and rk
regenerative short-wave tuner for which the follow.
ing advantages were claimed :—

{1} It would oscillate nicely at whatever
wavelength the grid circuit were tuned ta.

(2) No continual adjustment of coupling and
no aerial tuning were needed.

(3) It was only necessary to set the tuner
sither to uu:illu.t-e-'?nr regenernte withow! oscillating,
whereupon the tuning could be carried out on
grid circuil  tuning condenser alone, without
.other adjustment. .

{4) It was froe from * capacity effects ™ due
to the proximity of the hand.

This remarkable tuner was ascribed to Mr.
John L. Reinartz, of S8outh Manchester, Connecticut,
and sufficient details were given to enable those
who would to construct it.

In thea March, 1022, issue of * QST.,” there
appeared a further article entitled * The Improved
Reinartz Tuner,” wherein it was atated that sinre
the publication of the previous article " hundreds

\%
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Diagram of conwections.
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of enthusiastic letters from individual readers of
'QB8T ' report the construction of as many sets,
which in every case are performing as well as, or
better than we asaid, to the uu:hnrim and delight of
their owners." The articla showed several im-
rovernents which had been introduced by Mr.
inartz and further constructional details were
given. In view of thess statements the writer
decided to construct the tuner for himeslf so a8 to
test the® certainly remarkable claims made for it.
The reault of his testa convinoes him that many
other British amateurs will be glad of particulars
and constructional details.

A4

[

_I.l'.L

=i
Circutd when using exierior codl.

The tuner is of great interset npart from the
claima justly made for it. An inspection of the
circuita on thie page will show the roader that
there are many points of novelty. Firstly, the
aerial circuit, instead of being coupled in the usual
way, functions aperiodically, ia left on one
adjustment over a wide band of wavelengths
When readjustment is made it is not for i
purposes, but rather to alter a coupling effect.
The awitch ronnected to the aerial should therefore
be regarded differently from the usual serial tuning
inductance, The asnal circuit can easily boe traced
through the switch and the particular stud on
which it is set to earth. Frequently, results
are obtained with ondy one furn of wire in the aemal
circuil. The aerial coil 13 continuous with the
grid coil, and is therfore very tightly couplad to it.
The grid coil has tappings so that the best com-
hination of capacity and inductance can be found
for a particular wavelangth range. These will be
soon at the top of the coil.

Particular interest attaches to the method of
ohtaining reaction, by & combination of electro-
static and electromagnetic effects. It will he ssen
that the plate of the valve is ronnected through an
inductance {wound on the same former, and variable
in four steps) to & condenser conneocted to the
nerial.  Aecording to the setting of the induetanos
and condenser, so will the set regenorata to the
desired degree, without oscillsting, or oscillate at a
chosen intensity. This will be explained in detail
later. Incidentally, on the proper setting, there is

practically no ** hacklash,™
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It will also be noticed that this tuner utilises a
parallel or shunt supply of its high tension. For
thiz reason there must be no telephone condenser,
or if & transformer is used, any condenser across
its primary winding, otherwise the high frequency
current will not take the right path. 1 high
resistance telephones are used, it will generally
be found that their impedance 15 high enough to
prevent leakage, but if & note magnifier is attached,
the impedance of the primary will probably be tou
low, and an iron-core winding of some sort (the
writer usea the intact winding of an old army-
type mtervalve transformer) should be inserted in
wnies, Two other pointa in connecting up should
be noted. The filament connection from the
tuner must be made to the positive low tension, and
the negative high tension must be connected to
the pomitive low tension also. This point, through
the tuner, is earthed.

WIRELESS WORLD AND RADIO REVIEW
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mfid. The reaction condenser 5 better a little
larger than this, although the writer uses a pair of
the smaller Mark 11I condensers, both about
0-0005 mid. maximum. These are guite satis-
factory.

There are really two coils, one for the plate cirenit
and the other for the aerial and grid circuits, as<
gshown in the diagram. Both must be wound on
the same former, in the same direction. Tt i=
therefore only necesary to wind one coil, the
winding being cut when the reguired number of
turns for the plate circuit have been wound on.

It will be found easy amnd convenient to use one
of the empty formers from an old Mark I11. tuner,
as the groove cut on these formers enables the wined-
ings to be spaced well. With the tappings given
later the tuner will then tune down below 130 metres
and up to about 325 metres, and will give perfect
control of oscillation and regeneration over the

A back view of the tuner and detector panel.

Az deseribed by the inventor, the tuner iz made
with a basket coil, but the writer haa found it more
ronvement, amd, he believes, more efficient, to
construct it with a single layer solonoid with spaced
turns. Particulars are therefore given of this
form, but obwviously the flat coil can be used if
desired.

Reference to the photograph of the front of the
instrument shows seven terminals, two condensers
and three switches with four, four and nine studs
respectively. The two terminals on the left-hand
=ide are connected to aernal and earth, the two on
the right to plate and grid (not grid and filament
as might be expected) while the centre terminal
1 connected to the positive filament terminal.
Alternatively, the itive of the L.T. battery
may be earthed nstead. The remaining two
terminals (to the left and right of the central
terminal), are ussd for connecting an external
roil for longer wavelengths, in a way presently to
b el ,

f the switches, the lower with nine studs is
that for the aerial. The upper left-hand switch
rontrols the plate windings and the upper right-
hand switeh the grid turns. The left is the reaction
rondenser and the right the grid eireuit tuning
condenser, which should preferably be about (05

whuole range.  If longer waves need to be tuned in,
a very simple arrangement enables a very wide
range to be covered. For this the three top
terminala come into play.

Heferring once more to the diagram of conne:-
tions, it will be seen that the asrinl ewiteh has one
stud (the lowest) connected to the top terminal
marked A, The grid switech also has a stud con-
nected to a top terminal (G, The central terminal
in earthed as shown. When using exterior coils,
the aerial and grid are placed on these studs and
the plate switch on the top stud. The mterior
coils are then cut out entirely. For 600 metre
waork, Mr. Remnartz recommends a eoil of 70 turns
of No. 26 wire (IMC is hest) on a former 2] ins. in
diameter, tapped at 20 tums from one end. The
extremitieg of this coil are connectod to the A and
(1 terminalz, and the tapping to the terminal in
the centra (Fp. The 20 turns should be between
A and F, and the 50 between F and G, Toning i=
then carried ont solely on the grid condenser, the
aonal being untouched. Reaction takes place on
the reaction condonser alone, there being no plate
coils in ecirenit. A dirgram of the connections
when using exterior ecoils is given in the right
hand diagram on page 1D The writer has
weed] A coil with atout 40 turne in the aerial

UNIVERSITY OF CALIFORNIA
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circuit, and 83 in the grid on & former 3} ins.
in diameter, and this tunes from 5650 metres to
about 1,200. In peneral ¥ of the coil should be
between A and F, and § between F and G.

To the right of the tuner in the photograph will he
seen 4 little detector panel designed by the writer
to go with the Heinartz tuner. The terminals are
arranged in a convenient way, and the panel carries
behind it a combinad condenser and grid leak (0-0007
and 2 megohma), a filament rheostat, the choke
above referred to, and the necessary terminala for
H.T., L.T., and output. All leads are made as
short as possible and the connections are made as
in the diagram. The wvalve used is a QX, which
suite this work very well

The operation of the tuner is a little peculiar at
first, and ** wants knowing."” As a beginning it

is well to practise with A wavemeter sucrh as the

ustment for telephony. On 300 metres there
ill be found steady increase of regencration up
to the oacillating point over about 30 or 40 degrees
of the reaction condenser. Even on 180 metres
there i§ no difficulty in setting at a critical value
just prior to oscillation. For damped waves there
15 no capacity effect worlh mentioning from the
presence of the hand, provided the rotary plates of
the grid condenser are connected to earth and the
ml.;-:iy platea of tha reaction condenser to the
aneri

For short-wave C.W. roception it is well to fit
the grid condenser with a short extension handle
{3 ins. i3 long enough), or the capacity effect of
the hand will be felt. Testing with a te
hetarodyne on the other side of the room, oscillating
at 130 metres, it was found possible to pick up the
signal and stop on the nofe required, final adjustment

. Constructional details for frond panel.

Townsend, buzzing on various short wavelengths.
The aerial switch should be tried at various positions,
the grid switch set to inelude all the grid turns and
the reaction condenser set about midway between
maximum and zero. Before troubling to tune, try
by tapping the grid terminal, whether the set i=
oscillating. If not, try various combinations of
reaction condenser and plate turns until loud clicks,
when the terminal iz touched and when the finger 14
removed, show that the oscillatory stage has been
reached. It will then be found that by varying
the condenser one way or the other the set can
be put just off oscillation, and, if the grid circuit is
varied the signals from the wavemeter will be
easily picked up. Readjustment of the reaction
condenser and a few further trials will reveal a
delightfully smooth and essy control of regeneration,
with practically no backlash and perfect ease of

af the note being made on the reaction rondenser,
which also controls the degree of oscillation. It
is a noteworthy point that the fineness of control
of the oscillation effectively provents excossive
re-radiation, which in most sutodyne shortwave
receivers is a great nuisance,  In this case the oscil-
lation of the receiver is adjusted to be only strong
enough to give good signals. Of course, a sej
heterodyne should always be used where

The photographs and diagrams will tell the ex-
perienced man how to construct the HReinarts
runer. The beginner is advised to buy a sheet of
ebonite of the measurements given, and Jin
thirk, Three switches, with in 17 switchpoints
will be needed, and seven terminals. The empty
Mark IIL former is also obtainable from dealers.
The baseboard is 12 ins. long, 5 ins. broad, and 4 in.
thick, and to this the panel is secured by two

1ginal fron
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uprights, which may take any convenient shape.
The condensers are the most expensive item, and
hould preferably be bought For panel mounding,

When the switehes and their studs have besn
fitted amid the terminals and condensers mounted
in place, the | should be secured to the uprights.
Nelfll. with rlt:enid of insulating tubing, E:jrghup
those terminals and studs which are not cone
wected with the coil.  Then, to each of the terminals
and #ods which have to be connected to the eoil,
«rure a separate length of about 9 ins. of insulated
Wike,

The codl should then be wound. At the ex.
tremity of the former drill & fine hole and the
wire through it, allowing about an inch for con.
pection.  Then wind ten turns on the former and
tap off. Continue for another ten turns and make
a secondd tapping. A further ten turns are then
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The coil should be placed in position with the
final turns on the left-hand side. To wire up, take
the wire from the bottom stud of the plate switch,
hare its end and twist it round the wire protruding
through the former at the beginning of the eoil
Take the second stud and similarly connect it to
the first tapping, and so on as shown in the diagram.
The tenth turn is taken to the central filament
terminal, which is earthed. The final turn comes
to the second grid stud from the top, the first being
vonnectad to the grid terminal above Jt

When all wires have been joined in this way
the joints should be carefully soldered. It i
preferable, before joining up, to alip h‘.-ngth!t of
insulating tubing over all w:lrent. but this is not
necessary if good insulated wiring is used. Bare
wire mav be used on the former, but if this is the
case, care must be taken that the joints do mot

or 80 for the connection at the beginning. This
rompletes the plate coil.

Starting again, with sufficient wire for linking up,
wind two turns, then tap ; two more, tap again, and
then tap at the fifth, sixth, seventh, eighth, ninth
el temth turns.  This completes the aerial circut.
Taps are then taken from the 24th, 30th and last
I3th) turms for the grid switch,

In the tuner constructed by the writer, the tape
wer¢ made by baring a short length of the wire,
looping it and twisting it on itself before continuing
the winding. Thus every tapping is a slight pro-
‘fusion from the coil. They should all come on
the top of the coil when this is laid in place. A
“inp of wood an inch broad and 5 ins, long serves
0 secare the former in a horizontal position, by
'he mid of two- brass screws which attach the pro-
jectimg portions to the baseboard.

;
|
|

1
w
|
|
1
1
Constructional details (back view.)
wound amnd the coil cut after allowing an inch  short-eircuit the turns adjacent. 8trips of empire

cloth or other insulation will prevent this

The tuner and its circuit would seem to open ﬂp
wide possibilitiss for e tation.
no yuestion a3 to ita effectivensss for the work Em-
which it is designed. The Editor will, I am sure, be
very glad to publish experiences of other amateurs
with this interesting invention.

This article, though based upon American
practice, opens up a new field of ressarch in
methods of reception, 'Rrrmuh.rl; for short wave

The Editor eleome for publication
tions of other circuits or apparatus d
ly for short wave work, and would be glad
t.-u receive also sccounts of the experiences of
roaders with this particular circuit.

dm

'.--'!'!'_Z|I!'I-.'1| Trom
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On Heterodynes
By Purnir R. Coursey, B.8ec., F. Inst.P. AM.ILEE.
(Continued from p. 103.)

F the parta required to build up the instru-.

ment of which an outline wa piven in the

first part of this article, the valve holder

will first be considered. Although it is sasily possible
to build up an instrument of this type to operate
with almost any type of walve, it is not always
possible to obtain stable oscillations over the whole
tuning range. The valuos here given are suitable
for the average V 24 valve, so that a valve of this
should be used with them. To build up a

h r for the valve, four clipa will be required—
ona of them preferably being stifl, and the others
thin and springy, #o as to make good contact with the
valve terminal caps, Suitable dimensions for the
atiff or rigid contact are shown in Fig. 4. This
should be bent up from 3/32 in. brass strip §in.
wide. It may be fixed in the position shown in
Fig. 2 (which is reprinted herewith for convenience
in reference) by two 5 B.A. round-headed brasas
screws., The two side clips should be cut from thin
phosphor-bronze strp, and are also }in.

in width. Their dimensions are given in Fig. 5.
The thickness of the bronze should not be more
than about 1/64 in. The remaining end elip should
also be §in. wide, and bent up from the same
osphor-bronze. Ita dimensions are set out in
ig. 6. The larger hole shown at the left-hand
end of the base strip of this clip is designed to be
clamped under the LT —terminal of the instrument
as waa indicated on Fig. 2 in the first part of thia

article. The relative positions in which the four
elips should be fixed can also be seen from that
diagram, and from Fig. 7 which is a side elevation
of the nssembled valve holder.

The sockets for the coils should preferably be
purchased ready made, and mounted on the instru-
ment top in the positions set out in Fig. 2. By
securing these plug sockets to the ebonite top by
two scrows into the brass portions, these acrews
can alao serve for making the connections¥inside
the instriment.

Fig. 4.

It should be pointed out that in this diagram,
Fig. 2, the npper coil plug socket has boen lettered
“ Main "' and the lower ** Reaction.”” 1i thix
lettering is adhered to, the connections to the plug
sockets shown in Fig. 3 should be revered. r.e..
the two lead: joined to the lower socket should go
to the upper one, and vice versa.

This rearrangement puts the coil socket lobelled
“ Reaction " in Fig. 2 in series with the! Anode
circuit of the valve, and the * Main " coil in the
grid ecircuit, in accordance with the schematic
dingram in Fig. 1 {see p. 162).

L
e

Fig. 5

Any convenient form of switch can be used for
the valve filament circuit. A ministure tumbler
switch is shown on the plan of the instrument in
Fig. 2, as a awitch of this type is convenient for
the p

Unlesa & telephons transformer is fitted into the
instrument. it is neceasary to provide a link to
short-circuit the terminals marked * Phones, ™
when no telephones are required for use with the
ingtrument. If a telephone transformer is fitted
inside the ciuso with the low-resistance winding
joined to the * phone " terminals, such a link is
not necessary when the telophones are removed.
In case it is required. its dimensions are set out in
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Fig. 8.
wide by 3/32 in. thick.
The essential dimensions of the 4.point range
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It should ba cut from brass strip, §in.
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article, it will be noted that a condenser shunted
by a resistance iz shown in the connection to the
grid terminal of the valve holder. While the valve

switch shown near the lower right-hand comer is perfectly  well able to oscillate without this

of Fig. 2, can be obtained from that diagram.

% —  ——f Pty —
SBACLE NS escire
&, |
& ST
Lh'-i-—!i—-ll. - il
Fig. 8.

Both the switch arm—which should have three
or four laminations—and the contact studs can
be purchased resdy for mounting, but if ferred
they can be built up on the lines indicated in
Fig. 9, and to the dimensiona thers given.

= il
i [
. ]

)
R

addition, its use is advantageous when using the
instrument with telephones to indicata the approxi-
mate waw thiol Zan oscillating circuit, as it
helpa the valve to function better as a detector,

Fig. 7.

The variable tuning condenser shown near the
lower left-hand comer of Fig. 2, should have a
standard dial 3 ins. diamater, and should preferably
be obtained ready made. [ts maximum capacity
should be about (-0013 microfarads, and it should,
of course, have air dielectric. Those who prefer
to buaild their own condenser will find general
instructions in sarlier articlea in these columna.

1 [
.
L F Sl
-
Fig. 8.

The pointer for the condenser geale can be cut from
thin brass or bronze to the dimensions given in
Fig. 10.

Referring again to Fig. 3 in the first part of this

The passage of the oscillating p.d.'s through this
condenser also causes it to charged and
thus to make the grid potentinl more negative—
a state in which the stability of the oscillations is
often improved. It also exercises another effect.- -
viz., to preserve a greater constancy of the frequency

Fig. 10.

of the oscillations. It is well known that the
apparent capacity of the grid electrode of the
valve to the filament and plate is not quite
independent of the filament temperature and plate
potential, and that consequently any changes in
these quantities will vary the effective capacity of
the oscillation cirenit—ainee the grid capacity is
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additive to the circuit capacity—and consequently
vary its frequency. When s condenser is joimed
in series with the grid circuit it partly obscures
this change, and lessens the effect which a change of
f:?l mpamt% will produce un]:im the oscillation

uene w0 resistance is, of course, necessary,
to prnwﬁa a leakage path for the grid currents,
after the usual manner of using a grid condenser
and leak.

The effect of this seriea condenser in rendering
more constant the oscillation frequency wﬂl h-u-
greater the smaller ita rnpm'.u is made in pro
to the grid capacit the valve itaslf, nut tthla
value ﬁjthmpmwnjannr should be kept down as
much as possible consistent with not stopping the
oacillations set up by the wvalve.

On the longer wavelength ranges using the larger
n-imnl? n;::dmummamr. ﬂt-illr &?m of vari:;-i:lrlm

Lhe by u L. usne 2]
l:t_ll:iﬂahirnnﬂhhm:umm lmpfxﬁnﬂanﬁa t-huj;: '."ll‘i.ll-
tions are then swam (0 capacity with
which they are in pnpr:..lilulby IR

In order to meet these somewhat conflicting
requirernents, the values of this series condenssr
and resitance may be made smilar to the values
ordinarily wsed for grid condensera amd leaka,
or say about 0002 uF and te 2 ML}: although
tests show that for most ordinary purposes this
condenser and leak resiztance may be omitted
and the lead from the condensers taken direct to
the grid terminal of the valve,

If exact conatancy of oscillation frequency is
not required —such as in ordinary heterodyne
recoption—this condemser and resistance can be
omitted from the circuit. If they are used, they
can conveniently be mounted on the underside of
the instrument top, iinmediately beneath the valve
holder so that they are in a convenient position for
connection to the grid terminal.

Three fixed condenssrs are required in the instra.
ment of wvalues 000125 0-0025, and 0-00375
microfarad respectively. Convenient units made
upmt-hum ity desired can be obtained and

a the instrument as near as possible
to t.]m 4p-mnt. switch to which they are con.
nected, a0 as to keep the length of the connecting
wires as short as

If it is l:lamraclmum an ordinary French, or R
valve with an instrument of this type in place of
the V 24 walve, for which it ian designed, a fow
modifications are necessary. Firstly, of course,
an R valve holder must be fitted in ph.m of
the one described. This can be mounted in the

oecupied by the V 24 valve holder in

. 2, or preferably, from the point of view of

spacing between the parts, ete., in the position set

out in Fig. 11, which also shows the plug sockets

for the coils in a fresh position. The location of all

the other parts remains as set out in Fig. 2. This

ment, Fig. 11, should give ample clearance

for any ordinary type of valve to be inserted in the
valve holder.

Uging an average B or B 4 B valve, with 30 volta
in the plate circuit, g:-n-n-d oscillations can be obtained
with capacities “'i[]'hnﬂ about 0-0025 uF in the
taning circuits. maximum value s most
sonveniently obtained in four stages, with a
variable condenser having a maximum of 0-0005 uF
{or rather more) and four fixed condensers of
0-0005s, 0-0010, 0-0015, and 0-0020xF respec-

tively, which can be connected successively in
wnﬁal with the wariable condenser. For this
purpose an extra stud will be required on the
range switch, making a total of five in all. This
addition is also shown in Fig. 11.

Fig. 11,

To cover the same range of wavelengths as was
obtainable with the previoualy described arrange.
ment, an alteration of the coil numbers required
is necessary. 1o cover the same range of wave-
lengths with the above-mentioned maximum
capacity it ia necessary to use five ooils instesd
of four. The combinations shown in Table IIL
give good resulta and stable oacillations over the

required capacity range.

Tascr 1L
Coil combinationa for maximum capacity of
0-0025 uF,
Approximate
Main Reaction Wavelength
Coil No. Coil No.
{rmvetraa).
o 150 250—1,100
200 150 o 1L,000—4,400
400 200 2,000—89,200

1,000 ! 400 | 6,000—30,000 |

. - — — = e e ———

As was mentioned in the first part of this article,
i Axed Blament resiatance ahould be fitted inade the
matrument. When the V 24 valve ia fitted thae
resistance ahould have a valoe of 1 to 1} ohma, so
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as to give about 5 volts (or just over) on the terminals
of the valve filament when a 6-volt aceumulator is
joined to the LT terminals. The necesaary
resistance can be obtained by winding a few inches
of resistance wire on a former com of slate
mencil, or & flat strip of micanite about } in. to
{in. wide. If No. 30 SW.G. Eureka resistance
wire is used a length of from 6 to 8 ins. will be re.
quired. The resistance when completed should be
mounted on the underside of the top of the instru.
ment in any convenient position in the filament
erenit, preferably supported so that the resistance
wire 8 not in contact with ebonite top. or with
other parts of the nstrument.

e ————

A Vernier

factory fine tuning condenser. A cyvlindrical

lamp glass is required of the type used for
wrrounding & vertical gas mantle. A rectangular
sheet of tin foil is fixed by means of shellac vamizh
to the outside of the glass leaving about 1 in.
spare at each end and extending half way round.
The lamp glass acts as the dielectric and at the
smame time serves as a bearing for an internal
revolving wooden cylinder which carries the inner
plate.  The evlinder 18 made of hard wood and i=

H ERE is a method for making a very satis-

Fig. L.

an easy fit in the glass. [t is covered on nearly
half its circumference with very thin copper or
aluminium [oil. or if this is not available, tin foil
may be used. The cylinder is given several coats
of shellsc varnish and thoroughly dried out before
fixing the metal foil, and it will then be found that
if a good deposit of shellac has been obtained that
the foil can be fixed in position quite easily with
a further cont of varnish. Thia inner plate of the
condenser 15 not made Bmﬂy rectangular, but
one on the longer edges is cut away to the shape
mmFlg? This is necessary in order that
the condenser may give a steady increase in value
when ted near its minimum position. If it
i not mtended to calibrate the condenser when
finished, and the revolving cylinder is a good
diding fit in the lamp glass, there i= no need to
provide bearings and an ehonite knob fixed on to
e end will serve for making adjustment.
Il a pointer and scale are required it is then better
0 arrange by carefully the ends
of the glass with 'mhn r;il::n hm::lllq hﬂlll.:'l.'ll their
#nires to carry t spindle t passes
through the cemtre of the eylinder as shown in the
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With the instrument for the B valve, if a four-
volt battery i2 used for the LT source in place of
the 6-volt used with the V.24 valve, no filament
resistance will be required. The LT terminals
should in this case be engraved “ 4 wvolta,” a=
indicated in the plan (Fig. 11).

The variable condenser in this case, although of
smaller maximum valoe (0-00055 uF), can be of
the same type as the larger one in the ibad
instrument, and should be fitted with a 3 in. dial.
Variable condensers of the type used in various
patterna of wireleas instruments used in the Services
can be employed in both instroments.

(T'o be continued.)

Condenser

diagram. Owing to the risk of breaking the
glass when plugging the ends an alternative method
is to fix the eylinder down to a base board by means
of two thin brass straps passing over it and setti

up external bearings made out of small pieces o

Fig. 2

sheet ehonite. Contact to the outer plate can be
marde by a piece of wire timl round at one end.
When the brass strap is used a terminal can be
adopted for holding down one end of the strap.
Connection is made to the inner plate through one
end of the spindle, and a strip of (oil between spindle
and inner plate establishes contact,

Such a condenser as well as being sasy and cheap
to make, possesses in ite design, the great advu.n.tﬁn
of having perfect insulation, and so readily le
itsalf to fine adjustment when moving from zero.

The ¢ ph shows a neat amaleur stabion erected
by Mr. A. W. Ford of the Birmingham Exrperimental
Wireless Club,

UNIVERSITY OF CALIFORNIA
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Four-Electrode Valves and Their Circuits®
By Capt. H. pE A. DONIETHORFE.

Capt. H. de A, Donisthorpe.

IRST of all 1 must apologise for my inability
F'm attend this Society last month, when

1 wus to have delivered my lecture on the
“ Harneasing of Electrons,” but owing to pressing
business, | was unavoidably absent from town.

In view of the fact that the discourse so ably
given by my colleague, Mr. Blake, covered a large
amount of the ground which I had intended to
traverse, it is my intention this evening to talk to
you on the last subject dealt with in my afore-
mentioned lecture, and to open a discussion on
four-electrode valves and their circuits.

In that lecture I dealt with the evolution of the
thermionic valve from the first principles of the
alectron theory, illustrating in each of the various
cases, and leading up finally to the four-electrode
valve where & more or less complex control of
electrons ia brought about. P ps it would
not ba out of place at this stage to suggest the name
of * Quadrode " for the four-electrode walve, in
order to avoid the cumbersome expression at present
in use.

From time to time we have listensd to many
interesting pa given before this Society, wherein
the thermionie triode, or three-electrode wvalve,
has played a prominent part; but, with the ex-
ception of that valued paper given by Prof. Fleming
on December 10th, 1020, we have heard very little
ahout the quadrode and its attendant circuits.
1 will therefore briefly deal with the various forms
of such valves, and their corresponding cirouits,
and trust that those members who have had
experience in this direction will contribute to the
discussion, by giving their experiences, as 1 see
wa have one or two members here to-night who are
intimate with their action and eircuits.

Ta the absolute amateur, this discussion may not
be of immediate interest, but it is hoped that he
will be able to gain a certain amount of knowledge,
so that, when these valves become a more market-
able and cheaper article, he will have some ground-
work to work on, in their mnanipulation.

The classification of the different types of quad-
rodes now in existence is not an easy matter, as each
individual valve may be said to have been evolved
for some particular purpose, that is to say, some are
utilised for the purpose of rectification only, and
others for magnification of radio signels, while
others are desi for the reception of continuous
waves. HRoughly, they may be classified into three
different })'pﬂ — ;

Type I.—Those having two grids in addition
to the usual filament and anode.

Type II.—Those having two anodes in addition
to the usual filament’ and grid.

Type JII.—Thoss having three anodes in

addition to the usual filament. g

* A Divcussion before the Wirsless Bociety of
London, opened by Captain H. de A. Donisthorpe,
on Wednesday, April 26th, 1922,

In sach of the above-mentioned classes it may be
taken as a general rule that there are two con-
trolling elements. These may be either two grids
or two anodes, as we know them with regard wo
triodes ; the electrodes of quadrodes having at the
present moment no standardised nomenclature.

It will be noted that this classification only rele-
gates these quadrodes into different groups according
to the electrodes actually employed, and thersfore
no useful purpose will be served by dealing with
them according to this classification. 1 will
therefore, as far as possible, deal with the subject
from a chronological point of view.

The establishment of a thermionic curreat
between the hot cathode and the anode of & triode
is now a well-known fact, and the electrons in this
instance may be said to be controlled by means of
a static charge impressed on a grid inserted in their
path. In the case of guadrodes, however, the
electrons do not experience such a quiet journey in
the functioning of the valve; and, in the different
wk\:l;auf such valves, the eloctrona are affected in
ol nt ways, by reason of the additional electrod-.
In some cases thers is a diversion of electrons from
one main anode to an additional one, and in others
the electrons are made to overstep their mark on
reaching a highly positive grid, with the resal
that they pass through it to the further clectrode.
the resulting sdditional work so evolved being
beneficinlly amployed. Or, again, the electrons
may be ated about between two electrodes
during their journey to the anode.

Perhaps the original quadrode was that due w
Majorana, which wunmﬂ in 1912, The circut
in which this was , Aind the general arrangement
of the electrodes of the valve, are shown in Fig. L
Thir valve was designed for the purpose of rectifying

o
I —2>

Fig. 1.

radio signals, but the results obtained therefrom
can only be compared as equal to that produced by
ordinary ¢ | rectification. From the figure i
will be seen that the grid is split up into two separate
and insulated portions, A and B, which may be
compared to two separate grids, sad the P.D. to
be detected is connected across these two portions
In this connection it should be pointed out tha
the potentials on these two grids should be equally
above and below that of the filament. Now, when
an alternating P.D. is applied to thess two halves
the electrons may be said to be buffeted about.
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with a resulting reduction in anode current, and =
corresponding vanation of carrent in the anode
or telephone circuit; so0 that incoming radio
signals applied to these two grids are consequent]

rectified, 2

In wiew of the [act that this is a potential-
oparated device, it will be seen that it is necessary
to nse & large inductance across the two grids, in
aorder to obtain the maximum sonsitivenses, and,
consequently, it 18 more sensitive when employed
for the reception of waves,
~ Prof. Fleming perhaps made the next step, in the
miroduction of his type of four-electrode valve, and,
as mentioned before, a full description waa given
by him before this Society, so that 1 will not do more
than briefly describe the valve and circuit he uses.

The action of this valve is very similar to that
aforementioned, due to Majorans, and the valve
ronsists of four plates, which are curved along their
axes, 80 that their convex surfaces are towards the
filament, the filament being & short straight
vertical one. made of tungsten, and situated in the
middle of the four plates. One pair of diametrically
opposite plates is eonnected together, and forms the
anode or collerting plate. The other two are the
two control elements, and may be compared te the
two grids in the Majorana wvalve. Prof. Floming
has called these plates the potential plates. The
cirnit in which this is employed & shown in
Fir. 2 where it will again be seen that the two
controlling elements are connected directly acrosa
the receiving circuit.

Y

&

When the walve i8 in action the usual anode-
filament current is established, and an incoming
signal, induced from the aerial into the secondary
circuit A, produces a difference of potential across
the ends of the inductance of that circuit, with &
co went P.D. between the plates A, and A,,
with result that there is a decrease in the anode.
flament  current. The characteristic curve,
illustrating the action of this valve, is shown in
Fig. 3, from which it will be seen that a potential
difference on the potential plates produces a fall in
the thermionic current from the filament to the
collecting plates. It will be clearly ssen that the
extent of this decrease is determined by the potential
difference applied to the plates, so that the results
obtained are proportionate to the amplitude of the
raddio smignals taking place in the wi oircnit,

It will be noticed in the above two cases that there
s one very marked difference, and that ia that the
former type embodies the two controlling electrodes
directly in the electronic stream whilst in the latter

-

Fig. 2.
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this is not so. This is shown in the two diagrama
on the board (one a skeich of Dr. Fleming's fonr-
electrode valve and the other with filamend, two grids
and plate in succession).

There are two other similar forms of quadrodes,
due to Mr. Hesketh and Mr. Scott-Taggart re-
spectively. The latter uses an identical circuit to
that employed by Prof. Fleming, but employs a
grid leak to allow the negative charges to leak away
from the control elementa or potential plates.

[ B ]
PO.OF COMTEOL ELOMEWTS I VLTS

Fig. 3.

The above-mentionsd forms arme of intereat from
an historic point of view, in that they mark another
atep in the progreas of the thermionic valve practice
in radiotelegraphy and radiotelephony, but cannot
be said to be instruments of great practical value,
in view of the fact that their uses and sensitiveness
are not superior to those of existing methoda of
rectilying and amplilying.

The next typea which I intend to describe, how-
ever, are of interest from the fact that they are a
considerable improvement over existing types of
triodes, inaamuch as they function in such a manner
that one of these valvea will do the work of two or
three triodes, or will allow C.W. reception other
than by the existing known methods.

There are several well-known types of quadrodes,
the first being known as the Marconi Four-Electrode
Valve, the next two being due to Mr. Scott-Taggart,
and the last a German pattern which 1 have
drawn up on the board here { filament, grids and plate
in &uccession).  Thia 18 the usual Telefunken
bulb, end & glass support which holds the outer
nlectrode and the two gride and the filament
and the connections coming through. Germans
are very good glassworkers and make a satisfac-
to jﬂg of thia type of valve,

three firat mentioned are now commercial
articles, and are used in the Marine Radiotelegraphic
Bervice. In view of the fact that Mr. Scott-
Taggart is here, and will 1 hope give us a description
of hia valves and ecirewits, I wiall not dwell on thesa
two forma but will now deacribe the Marconi
guadrode and it attendant cireuits, whereby may
be obtained, with one wvalve, a one.stage H.F,
amplification, rectification, and a one-stage L.F.
amplification.

In appearance this valve is very similar to the
familiar " Q " type, but slightly larger in external
dimensions, and posseases, in addition to the usual
mesh grid, an additional grid of a spiral form.
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The electrodes are known as the * first grid,”
“pacond grid,” and ** outer electrode,” and con-
nectiona are made by means of metal pips on the
outaide of the glass.

Fig. 4 shows roughly tha general construe.-
tion of thees vﬂm ﬁnﬁw grid and the
mesh grid, and the outer

The next illustration (Fig. 5) shows a simplified

Fig. 4.

diagram of connections, when using this quadrode
for the of rectification. It will be seen
that the connectiona of the second grid, are similar
to thoss of the anode circuit for a triode arrange-
:n-nt,. the high-tension battery being connected in

cireuit for 'I;hn nf attracting the

tml dmt-mnl Imm the filament.
in l'u.ul‘.., functions similarly to
thllncl'lnm 8 of a triode, but sinece it has the

construction of a grid, the electrona on reaching it
pasa through dua to tr:n velocity they have attained
on their journey from the fllament.

£+

Ty

i

Pig. 5.

Now the outer electrode is connectad to the negs-
tive end of the filament, consequently, the slectrons
on passing through the second grid, come under
the influence of & negative charge and are retarded.

A drop in volts across the second grid and outer
plate resulta, which, it will readily be seen, is equal
to the riee in volts between the filament and
grid, therefore the of the electron at the outer
plate will be equal to its speed at the filament, which
I8 ZEro.

If an alternating E.M.F., dus to induced oscilla-
tions from radio signals in the wireless eircuit is
applied acroes the outer electrode and negative
and of the filament, ae shown in the diagram, the
poaitive halves of the oscillations will cause the
olectrons to be attracted, and during the negative
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halves repelled. ~ A rectified current will therefore
flow in the outer slectrode circuit in series with which
in B ons tranaformer.

The foregoing illustrates the manner in which
the quadrode can be made to operate as a rectifier,
but with the aid of the circuit shown in Fig. 8,
a one-step high-frequency amplification is cbtained
in addition.

Referring back once
triode, it is well known t
the potential of the gri
a current can be p

to the action of the
at by carefully adjusting
relative to the filament,
uced in the anode circuit of

greater itude than that of the induced current
of the radio signals flowing in the eircuit.
It has already beem pointed out that the second

grid of the quadrode takes the place of the anods
in the triode, so that the MIFIL'EEI current due to
the radio signals in the wireless circuit is produced
in_the circuit of the second grid. In this drntut-n:

i windi A of a high-frequency type
et B it m.“"m"'l..ry B of which
is in the outar electrode cirouit.

Y

(3

™

1t follows that the oscillationa of thia magnified
cirrent in the second grid circuit produces an
alternating E.M.F. across the secondary B. Tha
secondary ia connacted across the outer slectrode
and negative end of the filament, consequently the
magmnified current is duly rectified, and thus a one-
step high-frequency amplifier and rectifier is satis.
factorily obtained.

A still further stage can be acoomplirshed by means
of one of these quadrodes, whereby the low-
frequen J oscillations obtained in the outer gnd
ciret previous t can themselves
b lmpll.ﬂud The circuit for attaining these
results s shown in Fig. 7. Here the rectified
signals are impresssd back on to the first grid by
means of an iron core tranaformer, whose rmatio
of windings is 1/1, and a simple low-frequeney
triocde arrangement follows, the low-frequency
amplification being produced in the grid
circuit in the usual manner, in which circuit the
telephone tranaformer i connected.

These two transforrners, are shunted by two
small blocking condensers in order to allow the
high-frequency currents flowing in those circuita
to pass freely. Thus a one-step high-frequency
magnification, rectification, and a low-
magnification is succesafully obtained with
of one valve.

Another use of this instrument is the slimination
of jamming. By means of the potentiometer the
plate potential may be varied over the whole range

Fig. 8.
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of the characterstic curve, so that any point on
this corve may be salectad at will.
Rectification ocenrs at sither of the benda A or

A4

P

B, but as the two effects are in oppogition there will
be a point, near the centre of the straight of
tha curve, at which the resultant mﬂﬂm in
zarc and the mignal becomes inaudible. The
pomition of the vanishing point so obtained will be
found to differ according to the quality and strength
of the received m , hence it is possible, in
mont cases, to so adjust the potemtiometer that a
jamming station is entirely cut out, while the re-
yuired signals remain audible.

I have here on the table an instrument which 1
have just been speaking about. This is the quadrode
amplifier, the potentiometer, filament resistance and
a switch for varying the high uenoy trans-
former windings. [t will be ssen that the last-named
arrangement provides for & variation of the number
of toorns in the transformer so that it is posaible to
obtain windings ing to a wavelength of
300, 600 or B0O metres. Unfortunately, the tuner
| am using in conjunction with this amplifier will
not go down to 800 metres, in view of the asrial
we have got here, 80 that I am unable to demonstrate
this amplifier satisfactorily. 1 thought
when I came here the aerial was an ordinary
* Postmaster-General’s "' amateur type of ial,
but it ia considerably longer. However, il any of
you like to come up afterwards you can test the

us for yourself.

quastion of inserting further electrodes into
the bulb of a thermionic valve, in addition to thoas
of the quadrode, has al been conmiderad. In
this connection, however, it should be borne in
mind that with each additional electrode the con-
stroction of the valve hecomes more difficult.
A cirenit devised by Capt. Round, wherein a valve
wsontaining three grids, G,, G,, and (i,, and one plate,
P, is employed, is shown on the board (Fig. 8).
Here the incoming high frequency oscillations in
the ciremit A are impressed by means of the usual
high frequency t of transformer T, betwean G,
and the filament. ified current will flow in the
cirowmit of the second grid, G,, this grid serving as an
anods. By means of the transformer T, ified
P.D. is i bebmman the 4hir’ grid, Gy
and the filament, so that a second magnification
takes place in the actual plate circuit. Thu:iﬁnh
a0 obtained in the circuit 8, by means of the H.F.
transformer T;, can then be suitably rectifled.
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There are numerous other ways of dealing with
these additional electrodes, which 1 have not got
time to go into now.

& ™

e =

lole-

Fig. 8.

In conclusion, 1 would like to state that I-per-
sonally have had sxperience only with the Marconi
Four:Electrode type, and that the remainder of
my papaer must be taken as a collection of data,
which I trust will have proved interesting ; and 1
now hope that we shall have the pleasure of hearing
some of our other members’ experiences in con-
nection with quadrodes.

{Ta be confinusd. )

New Arﬁateur Wafelength.

In a speech in the Houss of Commons on Thurs-
day, May 4th, Sir Henrv Norman made apecial

erence to the position of the amateur wirelesa
experimenter in this country. He said there was a
large and enthusiastic body of scientific workers in
this country who were keenly interested in amateur
wireless. He estimated that there were at least
10,000 at the present time and that before long
this number would probably reach 100,0i). The
decision of the Committes which the Postmaster-

ieneral had appointed, had now removed some of

the reatrictionsa on their operations, A new wave-
length of 40 metres had been sanctioned for
transmission and the wireleas amateur was to be
exempt from inspection of his receiving station
and would no longer be restricted as to the length
of receiving aerials.

Sir Henry Norman paid & tribute to the work of
the amateurs and expresssd the opinion that they
deserved all the encouragement they could get.
He referred to thetr services given during the war
and emphasised the importance of this body in the
event of any future crisis. It was also pointed
out that there should not exist amongst amateur
wireleas workers any feeling that the public services
were unsympathetic towards them. On the eon-
trary the deasire existed to give them all the freedom
which was compatible with public intersat.

8Bir H Norman acted as Chairman of the
Sub-Committes of the Imperial Communications
Committes, which congidered the guestion of wire.
less telephone broadeasting, and whose report
formed the basis for the Poatmaster-CGeneral's
schame.
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A Change-Over Switch

By Cymir J. MorLEY.

N common with most amateur experimenters in  instantly change from one set to another without
‘.-‘i"i.ra]m l:z.maﬂunn I h.“hiuﬂ:l‘guimm the :’mud the undoing of terminals, etc.,, whereby valuahle
uick an mat. changing from  time is lost and comparison rendered impossible.
one m of coils to m and while trying various

meana of doing this waa faced with the difficulty : U
of obviating the dead end effects of the unused

roila. To eliminate thess effecta this switch has W

been designed. e

7 I —e— =1y
gx_‘;éﬁ‘
=i

) Loan)
Fig. A

[

: For wvariation of circuit I use & valve [ru:mL
Fig. 1. described in The Wireless World and, in addition,
the switch illustrated in Fig. 1 enables me to

Being a user of the three types of coil—eylindrical, |
honeycomb, and basket wound-—it was extremaely
desnirable for purposes of comparison to be able to

Rl : ok |4
L RLE COMTALT
n - ATLDY FLUSH f
4 WITH CRONITE ) !
= o 4 £n s "‘h!
T e, X ,--“""-“Ilr
g O 'S . 3 O~ —g S 1
0
Q"‘l . - —— . .-Irr -
— O A ¢ - ',"r:"-'— 8"+ Tk ]
T = 1 —B no_l SMALL CONTACT ITUDS
T BOOJECT '8 ABRCVE
- e CROMTE & TO BE AS
CLOSE TOGETHER AS
t . —— - . POASIRLE
Fig. 4.
EQ‘QJ &QE compare the results of various coils on the same

wavelength,
Fig. 2, It will be seen that with one movement of the
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pwitch arm any one of the threa sets of coils ran
bo brought into use’ instantly without having
recourse to altering connections, and it is to be
understood that this switch is not limited to thres
wts of eoils but 18 suitable for any number, and
should be of great use to the average amateur for,
sy, & long wave set, short wave set, and medium
wave set, any of which can be brought into use
immediataly without having any dead end effect
irom the two seta not in use, or the switch may
e used for comparison of different coils for same

wavelength.

Fig. 5.

A disgram of the connections is given in Fig. 2,
and on reference it will ba ssen that the switch
comprises two circles of studs and two collector
nngs, contacts being made at A and B by spring
rontacts taken out of lamp holders, and at C by
A piece of springy brass which short circuits two
adjacont stnds and completes the circuit for the
particular coil in use. The switch arm 18 made
of ebonite,

In Fig. 3 is given diagram of connectiona for
ordinary reaction circuit usi one valve only.
The connections made by the switch arm are shown
by the dotted lines, i.e., from ring B to stud A,
and from stud C to C, thus completing the circuit.
The reaction coil circuit is completed in the same
manner.

Full di of connections in given in Fig. 2,
and it will be noticed that every coil is absolutely
independent until connected by switch arm.

Fig. 6.

Full details for component parts are given
herawith :—
1 Switeh arm,
1 Centre hush,
1 8witch arm pivot,
18 Contart studs,
2 CCollector rings,
1 Ebonite base.

Into the ebonite switch arm are screwed four
ipring contacts, A.A., these being connected at
he top as shown at B. The contact for the outer
ing of ertude is made of 184" German silver,
thusen because of ita Apringiness.

THE WIRELESS WORLD AND RADIO REVIEW

203

To conatruct thir awitch, firat get a panel of
ehonite 4" x 5% = §° (Fig. 4). From the centro
of thiz panel seribe a 3}" diameter circle and mark
off the centre linea at every 60°. From the same
centre scribe a 27 diameter circle.  Drill a §° hole
in centre and drive in centre bush (Fig. 5). Next
fix the collector rings (Fig. ), and fix contact studa
on 2° circle. These must bo countersank in until
they are flush with the ebonite. Then fix the

‘outer ring of contact studs and face them all up

level. This completes the Switch Fanel.

Fiq. 7.

4

To make the Bwitch Arm, Fig. 7, take a pieca
of ehonite or fibre 3% long, 1° wide, §* thick, drill
a 1 hole in the centre. Drive in the Switch Arm
Pivot (Fig. 8), and then at 17 from the centre each
way countarbore for and fix the spring contact A.

SCREWED 4 BA. WITH

%—g : NUT & Wi SHER
4
-—ﬂ.ﬁ'—p -

Fig. 8.

Then at 916" from the centre each way fix the
spring contact B. The German silver contacts
must now be fixed. BSaw cut the ends of ebonite
arm as shown, bend the German silver down until
it makes a good contact and shorte the adjacent
outer studs.

Fig. 1 ia merely a suggested method of fnishing
the Switch.

A PRIZE WINNING CIRCUIT.

The prize award offerad by Messns, B. HesgrTH
for the best circuit used in the reception of (the
Transatlantic Tests, has been awanded aflter very
eareful investigation, to Me. H. H. WaTTFIELD, Wwho
waa also the winner of the second prize for recaption
of American signaols,

A deacription of the circuit and apparatus used
by Mr. Whitfield appeared on pp. 681634 of the
issue of The Wireless World for Fehmary {ith, 1822,
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The Radiotelephone Broadcasting

awaited regarding the facilities 1o be given

for Radio Telephone Broadeasting has now

heen made by the Postmaster-General.
In the House of Commens on Thursday afternoon,
May 4th, Mr. Kellaway announced that the recom-
mendationa of the Wirelega Sub-Committee of the
Imperial Communications Committes, which had
been appointed to conmider the gueation of hroad-
casting, had been accepted, and the Postmaster-
(Gieneral then outlined the system whirh he had
sanctioned.

This country i1 to be divided into areas and
broadeasting stations will be located in each area,
the following towns forming the centres :-——London,
Plymouth, Man®hester, Glasgow or Edinburgh,
Cardiff, Birmingham, Newcastle, ond Aberdeon.
Ome or more broadrasting stations will be allowed
in sach area.

Permisgion to comiduct the hroadcasting servies
will he given to British firma who are bona fide
manufacturers of wireless apparatua and the Post-
master-General ia calling together the representa-
tives of the firms who have made application for
thin permission, in order that some system can be
worked out which will he- sattsfactory to all ron-
rerned.

The limit of power for each broadeasting station
iq fixed at 14 kW, and the wavelength is to be such
that no interference will be caused with other
sorvices and tranamissions in each particular area.

Times of broadcasting are fixed for 5 p.mn.
until 11 p.m. on weckdayvs with no restrictions as
to time on SBundays.

A licence to install a wireleas receiving set will
cost 108, and these licenres will be obtainable
through any FPosrt Ofice.

S50 opens in this country a mew field of com-
munication, the ultimate future of which it is not

et possible to appreciate. We may, however,
ook forward to the time when it will be imperative,
if one wishes to keep abreast of the times, to install
A wireless receiving station at home, and those
who do not take advantage of the facilitiea not
offerad will he depriving themselves, not only of
the anjoyment which may be obtained in the home
from listening to musical selections, concerts and
s0 forth, but also any itemns of general information
which may be broadeasted, including lecturea and
porsibly sennons on Bundava.  The exact character
and claases of news which it will be permitted o
transmit has not vet been decided upon hy the
Postraster-Ceneral.

No doubt full consideration has heen given by
the authorities to the possibility of serious inter-
ference if the wireless telephone receiving sets
supplied to the general public are of such & nature
as to permit of radiation. This point ir still more
important when we congider that the vast majority
of those who will he installing wirelesa telephone
receivers in the near {uture wiﬁ be ignorant of the
most elermentary points of wireless theory, and will
opernte their sets entirely by rule of thumb. It
would seem desirable that in issuing ita for
the reception of telephony, that the Emtnmﬂ.t-ar
General should make a very marked distinetion

THE announcement which has been so cagerly

between permita for experimental wircless amd per-
mita for the installation of a set where the user
merely desires 1o avail himsell of the broadcasting
BErvice,

At the present time, when application ia mads for
a licence to conduct experiments in wireless tole-
graphy, the applicant i required to satiafy the
Postmaster-General as to hir ability to handie the
apparatus without causing interference by radiation.

1t would seem necessary for the proper regulation
of wireless in this country that the types of sets to
be used in the reception of the broadcasted trans-
missions should be approved by the Post Office
Authorities hefore being supplied to holders of
licences. If these sets were ‘' registered " asm 1t
were, at the Post Office, a sample sot being sub-
mitted by the wireless firm supplving, the position
of the bona fide eaxperimenter would then be clearly
defined and his liberty would not be interfered
with. Perhaps, by making this distinction the
Postmaster-General might see his way to giving
aven greator facilities to the Lowna Ade experimenter
than is the case at pressnt.

In approving applications for its to conduct
the hroadeasting serviee, the master-Genarsl
haa obvicusly a difficult task before him. It 1=
ossentinl that no firm should undertake lightly
surh a service, as the expense of maintaining the
service will doubtless be considerable. The finan-
rial gain to the irms who nndertake the broadcasting
service will depend upon the number of receiving
pots which they are ahle to sell. Qbvioasly then it
would he grossly unfair for any firm to undertake
hroadeasting, without giving full goaranteea not
only of their ahility to maintain the service without
interruption, and efficiently from a technical point
of view, but also that the nature of the traneEmissions
given would be maintained at a reasonable standarnl.

In his statement Mr. Kellaway made reference to
whnt was heing dono in the United Statea in the
matter of supplying Radio Telephony Broadeasting
Serviees, and the point was montionod that the
Unitad Btates Government had found it necessary
to reconsider the whole question with a view to
controlling the use of wireless, particularly in reepect
Lo Amateur tranamitting stationa. As Mr. Kellaway
added, ** we in this country have been able to profit
iy the expenence of the Authonties in the United
States and are in & position to legislate in such «
way as to prevent any such state of chaoa as was=
threatened in the United States.”” There, as 1~
generally known, therd are no reatrict'ons aa to the
installation of receiving stations and transmitting
licenrea have been vory emsily given in the past.
Perhups we might suggest that here again the
experience of the United Statea suthorities only
sorves Lo emphosise the necessity of distinguishing
carefully between the bona fide experimenter amnd
the general public.

No doubt there is & very great future for wireless
in thia country and to use the words of the” Post-
macter-General in hin concluding romarks on the
subject in the Housoe of Commons, * the r-u-ln
hilities of this service ars almoat unhmited. In
United States of America it was that some
arrangement might be made by which spesches of
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members of Congreas might he radiated, and 1 can
foresse 8 time when perhapa on this table a recoiver
will be properly concealml so as not to jar the
#sthetic sense of members, and their sloguence
will be tranamitted to thoss of thoir ronstitusnts
who are prepared to pay the cost.”

The Broadeasting Serviee cannot but serve lo
ioster still further the national spirit of our Island
Kingdom, and will undoubtedly extend in the near
futwre to all parta of the Empire.

A Four-Way Plug

By V. D. BroOKER.

0 doubt everyone dealing with up-to-date
“ wireless " apparatus on which valves are
employed, has at some tima or other experi-
eacad the misfortune of either brealung a valve or
of having it burnt out. The result being that the
old broken valve is usually thrown away as being
of no further use, and following is given &
description where the same oould be used in the
makmg of an efficient non-reversible four-way
plug. Al that is required of the valve is the plug
partion, therefore, first of all, the bulb and
mterior must be removed. When this has
Eiﬁ-ﬂlbannﬁwdﬁhuhﬂ-huhind,ilwhﬂ
t be termed a copper cup with an
base, in which are fixed the four pins of the valve.
By the side or through the pins are four holes,
whers the wirea from the ta, grid and flament
of the valve were io threaded throug
mﬂlﬂuﬂhmucrm on to the pins. Next
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required, different coloured sealing-wax could be
used in each case, in order that the plugs may be dis-
tinguished one from the other and so avoid confusion.
Where a little more elaborate finish might be re-
quired, these copper valve bases nead not be filled
right full with wax, but about } of an inch from the
top be allowsd in order that an ebonite or wooden
top may be fitted and secured through the sides by
three sorews (Fig. 1). When the sealing-wax is
cold, the two lengths of flexible wire can be twisted
together and the end bound, which will make a very
neat four-way cord. The remaining four bared ends
for connecting to the apparatus may be finished off
with any form of wire grip or connection according
te whichever is claimed to be the most suitable.
On the receiver or other apparatus, as the cass may
be, an " R " valve socket can be fixed, and by means
of this cheap home-made plug, any tuner, trans-
former (H.T. and L.T. together), and other appara-
tus can be connected quickly and without any fear
of them bscoming reversed.

ﬂmn!thumﬁuphuhﬁanmlhnﬂyinuu
for twelve months and is now working well.

Notes

Death of Caplain Carus-Wilson, M.C.

Captain Louis Charles Carus-Wilson, M.C.,
Asaistant Expenimental Officer at the 8.E.E., Woaol-
wich, has dhed at Brighton from illness contracted
whilsl on mervice in the near East.

In 1819 Captain Carus-Wilson waa aalected by
the War Office to be the representative Bntish
officor at the Feole Bupérieure d'Electricité of Paris.
Thare he won the diploma in radiotelegraphy, and
waa first on tho list u[l}miun officers who complsted
the courms. He was appointad to represent the
War Office during the installation of the Cairo
station.

Short Wave Directional Wireless.

Important research haa been carried on in con-
nection with directional transmission on very shorl
wavelengthr and in & paper given bhofors the
Institution of Flectrical Engineers on Werdneaday.
May 3cd, Mr. C. 8. Franklin, an experimental
engineer of Mareoni's Wirelsss Telegraph Company.
disclosed szome hitherto unpublished information
on this subject.

Employing s wavelength of only fifteen motres,
duplex wireless telephony haas heen carrmied on
hetween London and Birmingham, which has been
sucible only st the rpecially deridned stations
earrving on the experimenta.

Another result of this research has been the
evolution of a * wireless lighthouse,” which may
mean much for the safety of navigation. A wireless
beam, radiated by a revolving transamitter, can be
made to indicate to a ship its exact position with
respact to the * wireless lighthouse.™

The apparatus concerned was demonsirated with
a tranAamitter wsing & wavelength of only one metre.

The Dutch Concerts and Inlerference.

In our izaue of Aprl 8th, on page 52, reference
was made to complaints of jamming of the Dutch
Connerta by local amoteur vransmissions. Since
the paublication of this note we have rersived letters
ol strong protest from the Secretary of the Halifax
Wirelsas Club and freem Mr. H. H. T. Burbury
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'These gentlemen rightly point out that with suitably
selective tuning of receiving sete, interference should
not be experienced from local sxperimental trans-
mission on 1,000 metres, when the wavelength of
the Dutch Concerta ia 1,070 metrea. The Becrotary
of the Halifax Wirelees Club, who, by the bye,
does not tranamit, statea that he listens regularly
to the Dutch Concerts without any interferrmee from
local amateurs transmitting at the same time and
locatad all round him.

A Wireless Demonstration.

Probably for the frst time in history a
wireleas aerial was installed at a place of worship in
this country on April 27th. ’.ﬁliﬂ waa done by
permizsion of the Postmaster-General, fo the
GQuildhouse, in Eccleston Bgunare, 8.W., for the

urpose of demonstrations which accompanied a
ture nn Wireleas Telegraphy and Telephony,
given there by Mr. A. 0. Gibhon, of the Engineer-
in-Chief's Office, G.P.0., in aid of the funds for the
lLeayue of Arts,

Loud-speaking telephones and a new method of
amplification being employed, the audience werse
enabled to hear various items of news, music and
spoken verse transmitted from the various stations
around London—a typical demonatration of ©* hml:"ti
casting,” posala for which are now a
by the numﬁt.iﬂ. During the evening apl'r;?:_:ad
telophone ' radio ™ message was received from Hot
Springs, Arkansas, U.8.A., and successfully received
by the Burmmham station at Chiswirk and trans-
mitted from thence to the audience at the Guild.
house—a messnge of greeting to the Chairman
{Mr. Pomeroy Cragg) from Miss Maud Roydon.
This was received with tremendous applouse.

Mr. Harry Lauder then sang two songs, which
wera received with astonishing clearnesa. .

The apparatus on view and in wse included spect-
mens of the G.I".0. instrumenta, Western Electric,
Burndept Co., Ltd., 8, G. Brown, Ltd., and others.

For a most succeesasful evening thanks are dne to
Mr. A. 0. Gibhon, Engineer, G.I".0O., and Mr. E. J.
N. Winstone, Chief Tnspector, G.P.0., for the
excellent manner in which everything was worked
and explained.

Broadcasting Wavelengths, .

8ir Henry Norman announces that the autho-
ritiass have allotted the band of wavelengths from
350 to 425 metres for Broadeasting.

Correspondence

To the Edior of Tar Winerkss WonLp
. AND Ranmn Review,

8ir,—Whilst listening-in to-night nt about
8.20 p.m. on o three-valve set, we picked up strong
telephony on 800 metres. He was calling ** ABC
de XYZ," and gave us (o) a recitation of humorous
poetry ; (b) & song; (r) a gramophone record ;
{7} another record-—"" Bwanee " ; (¢} anothoer song.
He then callad “C0Q" and promised further
concerta on Tuesday evening, April 25th, A&t
8.30 p.m., and Friday evening, April 2%th, at
8 p.m. on B ma.

If vou can find space for this, readers who have
not yet heard this may he glad to listen-in and
perhaps somoone can tel!l us who " XYZ&A" s,
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Perhaps XYZ himself would oblige. The signal
strength here at Wolverham waa considerably
louder than ZMT, but jamming from a harmonic
of a French automatic C.W. station was appalling.

T. W. Hioaga.
Dunatall House, A C. H. Bassawo,
Wolverhampton.
April 20th, 1922,
To the Editor of THE WirELESs WoORLD AND
apio REVIEW.

8mr,— The Committes of the Wireleas Society of
London has wisely recommendad that the genernl
use by amateurs of 1,M{) metrea should cease.

Pending the adoption of this recommendation,
may I, as one of many listeners to the Dutch
conrerts on Sunday afternoons implore the amatcurs
who have telephonic tranamitting licencea to moder-
ate their exuberance at such times and, as they are
strong, to be merciful.

Crovdon, of couree, is a recognired necessity and
his official conversations with Lympna and various
aeroplanes arn nlwuysnﬁriel'. teras and to the point,
but even Croydon has occasionally to ruise his
stentorian voice to requeat silence on the part of
some amateur who ia jamming intercommunication
with an asroplann,

I hoped that Croydon's request last Sunday

aflternoon for cessation of transmission was addressed
to an unknown individual in my neighhbourhood who
was rarrying on an interminable conversation about
nothing in particular with another expermenter
whom he addresscd ms “eor ... old chap”
Unfortunately for me it wne some other transmitter
who was interrupting Croydon.
My unknown neighbour complaine fregquently to
er . .. old chap™ ot the iamming of other
amateurs m his Inculity but confesaee that he keeps
his P.0. telephone number sccret, prequmably to
avoid complaints about his own transmission. *

It is more than exaspersting when lListening to
the Hague roncert to have a fine rendsring of
“A Lover in Damascus ' overpowernd by a
blatant cornst solo or ohi[lp-T'.r rag-time as performed
on my unknswn neighbour's wramophone.

I find it iinpoasible to tune him out, And Lthermfore
infer that he must either be very near me or els
abnormally strong.
Chiawvick  W. 4.

Aprid 24th, 1922,

W. H. MroarmaAN.

To the Edior of The WinErLeEss WoRLD AND
Rapin REvIEw.

Sir,—With meference to the tesls carriod out by
2AW end 20K, whkich I considor are very
perhaps my experienced mMay interest Lhem. Up
to recently, about two weeks ago, 1 never used more
than 0-01 amp. in the aerial on 1,000 A, althoagh 1
couldl use more. I wese received 0.K. about eight
weeks apo in Manchester, about %0 miles, on 5 valves,
and alzo by Mr. Ward, about 70.80 miles, ea=ly,
90 [ was informed by 2KQ T might add that 1 havo
been heard fairly well at 5 miles, on about 20 velts
H.T., nll above, of course, are zi)cech. Station call
ZNA has obtained similar results aleo. Finally, 1
may add that my aerial ammeter is quite 0. K.

2 H.F.
Birmingham.
Apedd 2k, 1922,
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Book Reviews

Tae * PracTicAL ENnINEER ' ELECTRICAL POCKET
Boox axp [Dyary, 1922, (London: The
Technical Publishing Company, Lid. Twenty-
third adition. Pp. 010 4+ exxxiv. 34" x 51"
Price, eloth 2., leather 2s, 6d. net.)

This i# the new annual edition of a handy reference
book well known to most practical electrical
engineers. It is mainly a note hook of condensed
information under 35 different headings. All the
isnal tables dealing with wire gauges, carrying
rupacities, cable constants, specific reaistances,
screw gpuuges, Whitworth's standards, are included,
anil have evidently been brought well up to date.
Short articles are included on testing, instruments,
tnsformers, motors, lamps, welding. ete., and,
in short, a very great deal of information s com-
prewsed into & relatively amall = . It is a pity
that the Wiring Tables of the 1.LE.E., shown on
page 95, ef #e., have the gauge expressed in S.W.C.,
"Ih!ﬂln wired are now alwayvs referred to by their
diameter in decimals of an inch (i.c., 7,084, instead
of 706, ete.).

The whole subject of wireleas has been allotted
fen pages only, five of which are devoted to spark
iransmission and roception with the old Marconi
s erystal receiver. Valve reception is dealt
with in one page and transmission in another ;
finally, the whole subject of wireless telephony is
allocated just over hall a page of text plus two
dimgrams. A choke control tranamitter is illustrat=d
bat the illustration omita to show any iron core to
the choke in the H.T. supply !

While the book isx of no value to the wirelesa
amateur from the point of view of information on
wireles practice, it is distinetly valuable as a handy
rorket collertion of data regarding general electrical
cfigineering. The diary gives one week to each
page.  Finally, a short dictionary of technical terma
1= viven in French, Spanish and Russian: the
Spunish portion i somewhat academic in its
translations, witnem ' Oomns Paora Ruedns e
Loromatorns " Inr ' Tyres for locomotives ™ 1 we
hardly think that rubber tyres have as yet become
usual for even Spanish locomotives ' F. P.

Mam:xe Wirkrkss Pocxer Boox, By W. H.

Marchant. (London: Sir [saae Pitman &
Nome, Ltd. 1922. Pp, 180. 4° x 64", Price
i met.)

Ad s stated in the preface, this little book is vory
#vidently intended for the guidance of the sen-going
wirélews operator, as comparatively few pages are
devoted to genernl technieal information.  Whiat
miormation of that nature 4 given is set out
very concisely and clearly, and is very much to the
pouint. Some 71 pages are devoted to & description
of the standard ship transmitters and receivers
i~prark b of the Marroni Company, Radio Communica-
twn Company and Telofunken Company, and there
1= little information in those pages of any interest
to the amateur, Home |2 pages are devoted to
the description of sevorn! types of Marconi valve
reivers, but nothing new or of much intereat is
di=enbed. Tt 2 & pity that a book published so
recently for the sea.going operator docas not even
mention the Marconi Standard Marine Receiver,
wing & Fingle four-electrode wvalve to  perform
s<imultanecusly the functions of H.F. amplifier,
detector and LF. amplifier. We understand that
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this instrument. is being supplied to large numbers
of ships, and i3 regarded as the standard valve
receiver for ship work.

The book concludes with a few pagos of regulations
affecting ships and land stations, abbrevintions,
codea, Lime signals, weathet reports, and a par-
ticularly concise and well-illustrated glossary.

In coneclugion, while this book should prove of
real use to operatorsa and to those traming as
operators, it & of no utility to the averagno
amatrir. F. P

(Calendar of Current Events
Saturday, May 13th.
IvsTiTuTioN oF ELECTRICAL EXUINEERS.
{LospnX BTunenTs' SeEvmioN),
Afternoon,—Visit to Victorin  Telephone Ex-
rhange.
Sunday, May 14th.
Transmission of Telephony at 3 to 5 pm. on
1,070 metras by PCGG, The Hague, Holland.
Tuesday, May 16th.
Transmission of Telephony at 7 to 7.25 p.m.
on T metrea, followed by CAY. ecalibration
signals on 1,000 metres, by 2 MT, Writtle, near
Chelmeford,
Welnesday, May 17th.
Nortn Mippresex Wireress CLus.
B.30 p.m.—At Bhaftesbury Hall, Bowes Park,
* The Advantages of Sectional Wirelesa,” by Mr.
Edward MceT. Reoce.
Thursday, May 1Bth,
IxsTITUTION OF ELECTRICAL ENGINEERS.
6 p.m.—At SBavoy Place, Victoria Embankment,
W.C.2, " Electricity and Matter,” by Prof. Sir
Ernest Rutherford, K.B.E., F.R.5.
Friday, May 19th.
WirELEss Sociery oF HioHaaTs,
7.45 p.n.—" Valve Charactersstica and the
Practical Measurement of Valve Constants.' by
Mr. L. Grinstead.
Ivarrrurion oF Erecrricar ExoineEns.
{Lowpox SBTUDENTY BECTION].
T p.m.—At SBavoy Place, Victoria Embankment,
W.C.2, “"The Elimination of Atmospherics in
Radio Tﬂlngrﬂgh}r." by Mr. A. H. Reeves.
Binminusam ExrERIMENTAL WIRELESS CLUR
7.30 pon.—At the Digheth Institute, ** Ele-
mentary Wireless Telegraphy * (illustrated by
lantern slides), by Mr. Frank 8. Adams.
Tuesday, May 23rd.
WorvErRHAMPTON AWD IhsTeRicT WIiRELESS
SoCIETY,
8 pon.—At 26, King Street, Wolverhampton,
* The Elertronic Theory,” by Mr, Blakemore.
We lneday, May 24th.
LiveErroon AVATEUR WIRELESS SOCIETY.
Lecture by 1. Richardson.
Wikkrkss Soviery oF Loxpos.
6 poe. (tea 330 pom.).—At the Tpatitution of
Electriral Engineers, Savov Place.  Vietoria
Embankment, * SBome Effects of Capacity on
Mutual Induction with special reference to their
Application to the Elimination of Jamming™
by Mr. .J. H. Reeves,
Friday, May 26th.

Legps A~ DnsTricT AMATEUR WIRELFRHs
SOUTETY,

8 pom.—"" The Amateur Set.”” by Mr. T. Brown

T'horranr,

UNIVERSITY OF CALIFORNIA
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publicalion to reporia of the meetings of Wirelss
Clubs and Societtes. Such reporis should be submitled wnithow covering letler in the exacl form in which they
are o appear and as concise ns possible, the Editor reserving the right to edit ond curtail the reports if necessary.
The Editor will be pleased to consider for publication papers read before Socleties. An
Asterisk denotes affiliation with the Wireless Society of London.

Edinburgh and District Radic Soclety.*

Hon. Secretary, Mr. W. Winkler, 8, Ettrick Road,
Edinburgh.

The Bociety has been honoured by Sir J. Alfred
Ewing (Principal of Edinburgh University), who
has the Hon. Presi , mod Mr. J. 8.
8mith (of G.P.0., Edinhurgh), who becomes
Chairman and Viee-President.

Other Vice-Presidents are :—Mr. G. D). Crichton
and Mr. H. W. Clark.

other resolutions tpuuad at the Annual
Meeting of the 5th inat., the following are of genaral
intereat.

{1) Members in future must have attained the
age of 1B years. Candidates under this age may
bacome * Associate " members, and shall pay the
reduced annual subseription of Ge. (in pleoe of
12a. 6d.).

{2) The Council shall in future conmat of aix
mem bers, axclusive of the three V.P's., but including
t.'hn Hon. Treasurer and Hon., BSecretary., L.,
nine members in all.

A sale of & tus will take on Wedneaday,
May 1lth, when the next General Meeting will be
hedd.

Befora the conclusion of the meeting a wvery
hearty vota of thanks was accorded to Mr. Crichton
for the admirable way in which he had filled the
Chair during the past eeasion, to the great
benefit of the Bociaty.

Mr. Crichton rupllﬂd by thanking the Council for
I:.I?E enthusiastic manner in which they had assisted

.

Members are reminded that their subscriptions
are now doe, and will he gladly received by Mr.

']"11“:]. qi nd sh

e closs OuUr BecO OWE A matis-
factory position }rmﬂlu' hi.m aheal
ghows & " cash in hand "' balance of over £18.
Our membership has passed 80, 50 per cent. of
thia number having receiving licemoos of their own.

During the next few weeks we hope to be estab-
lished in our new Headquarters, c/o The Royal
Socottish Society of Arta, at 117, George Street,
which will be to our advantage in more ways than

ons.
Capdiffi and South Wales Wireless Society.*
On Thursday, April #th, 1922, a joint meeting
of the above Bociety and the Permanent Way
Institution waa held at Head ‘Eru.a.rlam, Mr. N. M.
Drysdale, presiding. Mr. A. M. Dyke gave a
lecture entitled " Elementary Principles of Tele-
ony.” The lecture was highly interesting and
instructive, the lecturcr illustrating the many
ints dealt with by means of practical experiments.
%ﬁu Chairman, in proposing & hearty vote of
thanks to the lecturer, remarked upon the great
trouble which Mr. Ilvke must have gone to in
Il.:-qring;'.ng such a large selection of apparatus from
aath,

Mr. W. Cleaver, Engineer, Port Talbot Docks,
President of the P.W.L., thanked the Society for
arranging the joint meeting, and stated that he
would let the SBscretary know when the P.W.).
meatings were being held at Cardiff, m!n.t-mg our
members to l.t.l.and Mr. G. Tnuars. Viee- Pres-
dent, Birmingham Wireless Bociety, who was on
8 visit to Cardiff, was introduced to the mu.n.;
Mr. Towera expressed his delight at seeing such
& flourishing Bociety st Cardiff.

A General Meeting was held at Headquariers
on Thureday, April 20th, 1822, Mr. N. M. Drysdale
cccupied the ir, when & discussion took
on Huthud.l of Coupling Valvea.,” The Chairman,
in his opening remarks, extended a hearty welcoms
to Mr. E. Ogden, P.0O. Engineer, who, it was ex-
plained, is & very keen radio sxperimenter.

Mr. H. C. Linck in opening the discussion gave
his experiences of (1) Resistance Coupling, (2) Re-
actance Capacity, (3) Transformer Coupling.

Mr. H. F. A. Banderson detailed the difficulties
met with in High Frequency working, and explained
what steps be had takon in order to overcome these
difficulties. Mr. H. Russell Jones related many of
the experiments that he had carried out, the choke
coil method being particularly good. Mr. E. Ogden
in touching on the resistance capacity method said.
that in view of the difficulty sxperionced in utilising
thia aystem for short.-wave working, and the fact
that the Amatour wavelength is likely to be altared
to 400 metrea, some other method suitable for
short-wave reception would have to be devised.
Mesars, H. W. Dowle, H. J. Price and Alex Lawrence
slso contributed valuable points of interest. Un-
fortunataly, the evening passed all too qumklj.
the Chairman having to remind the mesting that
time would not permit the discussion to be
carried further that evening. A most hearty vote
of thanks was accorded to all who had assisted in
making tha evening such s great suooess.

All gentlemen in the district interested in wireless
are invited to communicate with tha Hon. SBecretary.
Mr. P. 0'S8ullivan, 16, Adamsdown Square, Cardiff.
Borough of Tynemouth (Y.M.C.A.) Radle

and Sclentific Soclety.*

Hon. Secretary, Mr. L. L. S8ims, " Eynesbury,”
Claveland Rnld North Shields,

In connection with the above Bociety an exhibi-
tion of films waa given recently dealing with Direc-
tion Finding on one of the principal air routes.

One of the members of the SBociety being ocon-
nectad with a local picture theatre, kindly &
for the private projection, and the exhibition was
thoroughly enjoyed by the splendid nwmber
of members and friends present.

The thanks of the Bociety are due to Mesam
Marconi's Wireless Telegraph Company for kindly
loaning us the Alms.

After the show, the company had the op (VST 4y
of inspecting the operating and genersting rooms
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of the theatre, the plant being one of the most
up to date in the district.

On Monday, April 24th, the winter session of
the Bociety was coneluded unda:r most enjoyable
arcumstances, 8 dinner having been

The President, Mr. J. E. ‘Bu:mtt FRM:IH
presiding over & did attendance, l.munpt
those present being Mr. Bummera Hunter, C.B.E.,
Mr. Btanley Todd, Dr. Jas. A. Hislop and Mr.
Rowland Lishman, J.P.

After the toast ** The King " was honoured, the
President proposed the health of the guests coupled
wrth the name of Mr. Summers Hunter, C.B.E.

Mr. Hunter, who is a notable personality in

engineering circles on the N.E. coast, gave an en-
rouraging and mapmng: address and mllt-ﬂd many
incidénts of his association with scientific men
including the late Lord Kelvin.

The toast of the ** Bociety™ waas d
by Mr. Stanley Todd, Dr. Jas A. Hislop ably
rsponding.

After the toast to the President, a welcome
wad givan to the Secretaries of Newcastle and
Sunderland Bocieties, who were present.

At intervals Mr. J. W. Yeates mdarad Aamusing
i

The tion was such an unqualified success
that it has bean decided to hold the dinner annually.

The first “ field day " of the Society waa heid
on Satorday, May 6th.

Lelcestershire Radio and Sclentific Society.*

A highly successful dance was held at the
\-lﬂ.ghn College on April 22nd.

The arrangements were sdmirably earried out
by the Committes. The President, Mr. C. T.
-llhmn:n, called for & hearty vote of thanks to

Bennett for his excellent management of
H‘l!r hghtm.g and colour effects and for providing
an excellsnt jazz orchestra, and for the general
scoess of the evening.

Thanks are also due to Mm. Atkinson, Pratt,
Willons, Mesars., Atkinson, Rudkin, Wilkins, and
vihers for their help with the relreshments, and
to the M.C's., Mesars. L. Dunkley and L. Pratt,
pisnist, Mrs, Eld, A.L.CM.: wviolinist, Miss C.

As will be seen from above, this Society has now
taken up a more extended field of operation,
and the first lecture under the new regime took
place on April 24th, the title being ** X.Rays,'"
and the lecturer, Mr. A. E. Ball.

A brief history of the sarlier work of Prof. J. J.
E:ﬂmn:rnnnd Sir William Crookes wufuﬂwﬁ

& display of Vacuum Tubes and so on, st
step, up t;rmudum times, slides being uﬁ to
l[h-trna prli:l:mu.'l apparatus and applications.

innovation was caused by the
'llliﬂl'-rurr that the Society had among its members
present one of the earliest workers in the science
under discussion, and at the invitation of the lec-
turer this gentlaman, Mr. E. E. Brooks, B.8c.,
sugmented the description by some of his remini-
aences. Home-made tubes were also shown by
EﬂT and a number of radiographs taken by their

Most of the members present were allowed to
view the bones of thoir hands, and sundry other
objects, by the aid of the lecturer’s apparatus,
& most succeasful evening being spent.
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In conclusion, the President of the BSociety,

nl T. Atkinson, i a very hearty
Egrm of thanks to tm%tliﬁmd Brooks, and the
lanternist, this being seconded by Mr. Pallett,
and heartily endorsed by the whole eompany.

All communications regarding the Society should
be addressed to the Hon. Secretary, Mr. J. R.
Crawley, 268, Mere Hoad, Leicester.

The West London Wireleas and Experimental
Association.*
w Club Roome : Belmont Road Schools, Cluswick,

' 4.

Meeting held Thursday, Apnl 20th.—Morse

tice was given by Mr. H. Wilson. * Listening
in" on short wavelengths was also carried out,
the results not being up to expectation.

Mr. J. F. Bruce gave a very interesting address
on the * Phillipa" eircuit, and fully explained
his experiences and experiments carried out on
BAMe, many interesting and wuseful hinta waere
given in connection therewith. Afterwards a
debate was opened on the following subject, and
aa it will probably intareat Lm AMAtaUrs
a8 8 body, I give the question hara. and shall be
pleased to hear from any wirsless enthusiasts as
to their experience : *“ Can a condenser in series
with aerial be used on short wavelengtha, say 2000
metres, if an A.C. supply is in the locality * If
not, what i the explanation ? "

Hon. Becretary., Mr. Horace W. 19,
Bushey Road, Harlington, Middlesex.

Newcastle and District Amateur Wireless
Association.*

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

On Monday, April 17th, the members of the
above Amsociation listened to a wvery interesting
lecturs by Capt. Stevens on ** Wirelesa During the
wﬂ-l'p"

The lecturer, who was sngaged during the war
in connection with signalling arrangements, related
some very interesting experiences of early trials
and difficulties in France, and touched upon power
buazer work and listening seta.

The Association expect to have the pleasurs
of hearing Capt. Btevens again in the near future.

Liverpool Wirelesa Association.*

Hon. Secretary, Mr. James K. Wilkie, Junr.,
* Avondale,” Knowslevy Road, Cressington Park,
Liverpool.

A meeting of the Liverpool Wireleas Society
was held at the Royal Institution, Colguit Street,
on Thuraday, April 27th. A paper was read, in
the absence of Mr. Haggard (from whom the SBecre-
tary would like to hear) by Mr. James K. Wilkie
(Hon. Secretary), on ** Accumulators : How Made.
Used and Abused.” Mr. Wilkie passed round
numerous exhibite of abused arcumulators, and
gave numerous notes on what to look out for
when buying accumulators. Mr. Grindrod, who
waa in the chair, proposed a vote of thanks, which
was seconded by Mr. Lamb and carried with
applause. '

t was decided to aend a reaolution to the Wireleas
Society of London, suggesting that they should
send to all Members of Parliament a letter or
pamphlet containing suitahle data on the libarties
of American amateurs and other points of interest

Cotton

Grainger
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to the wireleas amateur this side, aa the report
recently published in The Wireleas World and Radio
Reriew, page 20, vol. X, No. 1, showed that the
Hon. Members wers evidently not in possession of
the full facta.

The Leeds and District Amateur Wireless
Soclety.*

Hon. Becretary, Mr. D. E. Pettigrew, 37, Mex.
borough Avenue, Chapeltown Road, Leeads.

A General Mesting was held at the Leeds Univer-
sity on Friday, April 28th, Mr. A. M. Bage (Vice-
President ) taking the chair at 8 p.m. The Chairman
called upon Mr. A. F. Carter, A.M.LLE.E,, to deliver
a lecture entitled ** The Troubles and Trials of an
Amateur,”

Mr. Carter commenced his lecture with an
aexplanation of how the amateur ean become & very
usual person if need be. He is extromely usual at
any time, and the lacturer reminded us what the
pre-war amsateur did for us during the war. Mr.
Cartor interested his sudience by relating some of
his early efforts at the commencement of the war,
when he was still mastering the mysteries of a piece
of carborundum. Getting on to more modern
questiona, such as crop up nowadays, he paid
particular attention to the difficultiea that beset an
amateur who plunges for a multi-valve set, using
perhaps up to five stages of H.F. amplification
and to work on the widest wavelength range. The
lecturer then described various H.F. transformers
he had used, and with the aid of blackboard
sketches and diagrams showed how they could be
made to function over & wide range of wavelengths.
Proceeding, he explained the 7.valve set he had
on view, comprising four stages of H.F. amplifica-
tion, transformer coupled ; the roctifier stage and

two L.F. magnifications. He described the com-

plicated-looking switchgear, and convinced the
meeting that it was much more simple than it
appeared. Many other constructional details wore
ne into very thoroughly, and the lecturer con-
cluded his locture after mentioning somo results he
had obtained with the ast.
© As is usually the case at the meetings of this
society, the discussion was prolonged, but excep-
. tionally interesting. A demonstration of the set
in mction was then givem, using the lecturer’s
frame aerial. LCM, POZ, HB and unlimited
B00-metrs nose came n and was made audible to
the meeting by use of a loud speaking telephone.

A hearty vote of thanks was accorded to Mr.
Eurtalr Thanks are n'im:r due tn;lm Hrlﬁnh L :.relr.;:
Hu Com or providing the essent
ﬁ.l::EBi"lt Emmﬁ}r The |IPE'T'E'Ed-IEE! terminated at
10.40 p.m. ’

The Hon. Secretary will be only too pleased to
foreard particulars of the Society to amateurs in
Leeds and district.  Annual subscriptions, bw. ;
meetings twice monthly, no associate membership ;
number of membera, between seventy and eighty.

The Wallasey Wireless and Experimantal
Soclety.*

At the Fourteenth Meeting of the Society, held
on April 27th, at 108, Alhion Street, New Brighton,
Mr. Mills lectured the memberas on ** Home [nstru.
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ment Making.” The lecturer dealt first with the
tools and materials nesded ; he explained that it
waa no use trying to do good work with poor tools
and bad materials. He then explained the making
of instrument cases and the polishing and finishing
of the same. He then described the making of a
short wave set, giving dimensions and complets
directions for making sach part. Mr. Mills® lecture
was most instructive and entertaining. On its
termination a vote of thanks to the lscturer waa
passad,

It has been decided to start a lib of technical
books for the use of the members ; & small charge
will be made, the proceeds going to the instrurnent
fund. Several new members were admitted,
bringing the total number of members up to
thirty-six.

The Bociety still has room for a few members,
and intearested friends should write to the Hon.
Secretary, 106, Albion Street, New Brighton, who
will be pleased to give full particulars. Visitors
will always be welcomed at the meetings each
Thursday at 8 p.m. Membership cards are now
available and can be obtained on application to

the SBecretary.

Southan{pton and District Wireless Soclety.

Hon. Secretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Southampton.

At a meeting of the above Bociety held on
Wﬂdﬂlﬂﬂlwh April 18th, at the Kingsland
Assembly m#, & good attendance waa recorded.
New members still continue to flow in and the
Soriety is getting & large membership. Arrange-
ments are being made tor the first camp, which is
to be held in the New Forest in June, and some
interesting experiments will be carried out. Quite
a large amount of names have beon given in to the
Becrotary for the week eamp, which shows how
keen the amateura of Southampton are getting.

The buzzer practice which is mvm avery week
for 30 minutea to the membera is showing good
results, and it is a pleasure to state that practically
every young member of this Society can read the
Moree. The Society intends to continue jts weekly
meeatinga all through the summer.

A Mecting was held at the Kingsland Assembly
Rooms on Wednesday April 26th.  After the b -
negs  of the evening, Mr. Freeman, Chairmman,
continued hia lectures on ** Single Valve Circuita,”
with a brief explanation of the terms rectification,
H.F. amplification, and L.F. magnification, with
the aid of rough blackboard characteristic curves,
showing how it waa poasible to work the valve
accordingly. The Chairman explained that H.F.
amplification is by no means as atraightforward
& ure as L.F. magnification. He concluded
hia lecture after the answering of various gquestions,
and a demonstration was then given to the Press.
Mr. Wansbrough was placed in charge of a three-
valve recsiver, and exceplionally good signals
ware recorded. With thanks to the Chairman
and the Press, an enjoyable evening was brought
to & closa,

Any inlormation uired by any amateur in
Southampton and district will be gladly given omn
applieation to the Hon. Secretary.
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liford and District Radlo Society.

At a meeting of the Bociety held on Thursdsy,
April 20ih, lﬁr E. McT. Reece, repressnting
Messrs. H. D. Butler & Co., lectured on " A Few
Useful Cireuita.*

Developing his subject in & most interesting
MANTET, ﬁ Reece emphasised the neceasmity for
having the aerial eireuit in resonance by balancing
inductance and capacity. Thia must |be
repeated when using coupled circuits so that both
circnita are in tune, and although any amateur
worth his salt did this in the old days when crystals
were universally used, modern amateurs are prone
to regand single circuit working as sufficient and
merely adopt the idea that an additional valve will
overcome any losses. In view of the fact that, in
proportion to the energy expended, & crystal is far
more efficient than a valve, the best method of
iing & singls valve ia by adding it to a erystal
circuit, preferably in front a8 & high frequency
amplifier. The additional advantage of & potentio-
meter for adjusting the grid charge must not be
lost might of, and & demonstration proved that a
considerable increase of signal strength could be
raned by critical adjustment. Mr. Reece then
explained & novel panel of his own construction,
where, by means of plugs and switchea, practically
any known ecircuit can be quickly connected and
widitional steps of amplification, either H.F. or
LF., by merely lengthening the base board. Many
different circuits were tried and eriticised, and the
amplicity with which alterations were made aroused
the envy of many of us.

After the leeturer had illostrated a useful method
of calibrating & #et from tables published by the
Admiralty, questions were asked by members and
dealt with by Mr. Reece in such volume that our
(hairman—Mr. H. Lassman—had eventually to
close the mesting or Mr. Reece would never have
Eol home.

Un Thursday, April 27th, & concart and demon-
stration of radio telephony was held at the Society's
Headquarters for the purpose of arousing local
interest in our movements, and at the same time
wemsting club funds.

Much hard work had been put into the affair
by our members, none of whom have had any pre.
VIoUs sXperience in ising such public functions,
and a packed hall was the extremely gratifying
result, Several well-known artista, including Mr.
Frederick Lennard snd Bert Sinclair's Royal
Concert Party, gave us music and humour, but the
=tar turn of the evening to our uninitiated audisnce
was the radio ion conducted by our Viee.
President, Mr. J. E. Nickless, AM.LLE.E. (2KT).
8 h and music transmitted from 2 0ON at

althamatow and 2 JX at Ilford were rendered
audible all over the hall and & considerable distance
vutside by the distribution of three louwd speakers.
That mysterious person QEN was kind to ua,
and the clarity of the intenss volume of sound
was greatly apprecisted. Many people could
hardly eredit at firat that it was genuine. There
i% however, no truth in the report spread by a
doorkeeper that traffic was held up while tram
und bus drivers stopped to listen.

When the transmission was over many members of
the sudicnce invaded the platformat the invitation
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of Mr. Nickless and inspected the apparatus,
incidantally asking questions about the functions
of the different parts. Naturslly we had the dear
old lady who wanted to know why we neaded
extra lamps when the lighting of ths hall waa so

It ia believed that thia most succeasful evening
will considerably strengthen our mombers, while
& cursory examination shows the financial aspect
quite up to our expectations.

We still have plenty of room for new radio
enthusiasta in the Bociety, and full particulars can
be obtained from the tary, . L. Vizard,
12, SBeymour Gardens, Ilford.

Dunides and Distrlet Amateur Wireless
Association. :

At a meeting of the above Association held at the
Club Rooms, Morgan Academy, on February 21st
last, Mr. A. Macleod lectured on * Telephony,”
and together with diagrams and blackboard
shetchea yave a most interesting lecture.

Mr. J. Grimesa lectured on ** Einstein's Theory of
Relativity " on February 28th, and slong with
blackboard sketches made clear to members present
saveral details in this most interesting theory.

At a General Meeting on March 21st the following
members were elected office-bearers [or the ensuing
Fear.

President, Mr. A. Macleod ; Treasurer, Mr. R.
L. 1. Kennedy ; Chairman and Secretary, Mr.
K. H. B, Candow ; Committes, Measrs. A. Cram,
J. Pellow, J. Ellis, R: Brown ; Librarian, Mr. W.
Bullians,

Mr. A. Macleod was then instructed to draw up
plana for & single valve telephone transmitter,

On April 11th, Mr. Bruce, of Edinburgh Fniver-
sity, lectured on the subject of X-rays before a
large attendance of members, and in & very able
manner described the various parta of apparntus, ete,

The attendance previous to Mr. Bruce's locture
hiaa not been altogether satisfactory, and it is hopad
that in future membera will appreciate thesa
lsctures more than they have done in the past,

The annual subscription of 10w, is now due, and
the Treasurer would be much obliged to mceive
subscriptions at an early date.

Particulars a8 to membership can be obtained
from the Secretary, Mr. R. H. B. Candow, 33,
Cowgate, Dundee, or by ealling at the Club Rooms,
Morgan Academy, Dundee, any Tuesday evening
between 7.15 and 9.15 p.m

Bolton Wireless Society.

A new aerial has now been fixed at Headguarters,
and Bome wvery loud signals have been recoived.
iood signals can be obtained from the usual
American stations WII, WQK, W50, ete. A
two.valve H.F. amplifier ia boing constructed to
go before the Society’s A Mark IV three.valve set,
and it ia then hopad to get in the telophony stations.

Meotinge of the Socicty from now will be held
every Tuesday night, when, after the 2 MT concert,
morse practice will be held, after which, the meet-
ings will be open for discussions, tmprompu
lectures, guestions, anid anything of general
interest. Outings and visits will also be arranged
and announced in due course,
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There are several ne intereated in wireleas
in this district who have not yet attached them-
solves to any society. To those an urgent appeal
is made to add their weight to the movement b
joining the Bociety. The Hon. Secretary, Mr. !-F
Chadwick, 9, Raimond BStreet, Bolton, will be
pleased to forward particulars to any prospective
member, or to seo them personally at the Head-
quarters, Bradford Buildings, Mawdsley Btreet,

(opposite the Technical School), any Tueeday
evening.
The Wolverhampton and District Wirelesa

Soclety.

The above Society made its fGrst public appearance
on Thursday evening, April 27th, when a Concert
and Radio Telsphony monstration was held
in the A.J.B. Motor Works Assembly Rooms.
Mr. Harry Btevens presided, and there was a large
attendance. There was & most enjoyable musioal
ﬂmgmmmo. and the artista wers

organ, Miss Ethel Davis, Misa Elsie Turton,
Mr, Amold Devey, Mr. Stanley Eaton, and Mr.
John Bourne.

During the interval a wirelessa demonstration
was given on & frame serial in the building.
and speechea by some of the artists in a distant
|:ill't of the works were distinctly heard, and
oudly applauded by the audience. The concert
and demonstration were s decided succesa, and,it
is hoped to repeat it at a future date.

The next meetings will be held on May 23rd
and June 6th, at 8 o'clock, whan & series of dis-
coursese on the Electronic Theory will be given
by & Mr. Blakemore, who is a acience lecturer,
and will be illustrated by special models. Prior
to the meeting there will be buzzer practice com.
mencing at 7 o'clock, at Headguarters, 28, King
SBtreet, Wolverhampton.

Hon. SBecretary, Mr. Geo. W. Jones, B, Rosebery
Btreat, Wolverhampton.

Radlo Experimental Assoclation (Nettingham
and District).

Hon. Becretary, Mr. F. E. Bailey, 1537, Trent
Boulevard, West Bridgford, Notta.

A general Meeting of the above Association
wis held on Thursday, April 27th, 1922, Room 74,
Mechanics Hall, 7.30 p.m., when the members
had the pleasure of listening to an interesting
disrcourse upon the reception of very short waves.
The lecturer, Mr. Allan, is to be complimented
on the masterly way in which he dealt with the
subject. We were also very interested in the piece
of apparatus exhibited by Mr. Allan. The subject
which always creates a wide field for discussion,
did not fail to do so on this occasion, and from
the views that were forthcoming it was svident
that the members are very enthusiastic on this
important branch of radio science. The mesting
closed with a hearty vote of thanks to the lecturer
for his magnificent effort.

The Paddington Wireless and Scientific
Soclety.

At an informal meeting, held in the Paddington
Institute on Saturday, April lst, it was decided
to re-form the pre.war Paddington BScientific
Society and incorporate a section for the study
and practice of radio telephony and telegraphy.
A rommittee of three was appointed, consisting of
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Meaara, A. L. Beak, . Turton and A. Hoban,
with Mr. L. Bland Flagg as Becretary. The o 18-
ing Committee met on Monday, April 3rd and
formed the propositions, which, if passsd by the
first Gunarﬂlpb!mthlg of the Bociety, wnuldymn-
atitute its rules.

The firat General Meeting waa held on Thuraday,
April 2Tth, and was well supported. The items on
the agenda included the enrolment of members, the
passing of rulea and the election of officern. Hix-
tasann members were snrolled and these will he
augmeanted during the coming weeks. The suggeated
rules ware unanimously. The following
officers were slected, and will hold office for one
t‘ruﬂr : Prewident, Mr. A. G. Cook, M.A., AM.1LE.E. ;

ice-President, Dr. J. H. Vineent, M.A., D.5.C,,
M.ILE.E. ; Chairman, Mr. A. Hoban ; Commit tee,
Moaars. A. L. Beak (Librarian), G. Turton (Appara-
tus Steward), L. Bland Flagg (Hon. SBecretary),
and V. W. Venablea,

The Bociety has at its disposal well-equipped
laboratorisa for the ressarch and H'If;-;]]lmtll
work in all branches of science, and & well-equipped
workahop, where apparatus can be made to the
personal requirementa of members. The Society
18 applying for affiliation to the Wireless Bociety
of London and is applying also for a receiving
livance, and aa soon A8 circumstances will permit
it is intended to apply for & transmitting hicence.
A programme for the coming year is being arranged,
which will include the reading and discussion of
papers on scientific subjects, Mores, buzzer practice
and demonstrations will be arranged from time
to time,

The Hon. Sec of the Paddington Wirsle=
and Scientific Society, Paddington Technical
Institute, Saltram Crescent, W.9, will be pleased to
furnish particulars to any intereated persons withio
the area of the Society. Subscriptions have been
fixed at 2a. 6d. entrance fee and 5a. annually for
f:ll membership, and 2s. 6d. for associate member-
ship.,

The North Essex Wireleas Soclety.

Hon. Secretary, Mr. F. T. Smith : Headquartern,
15, Rayne Hoad, Braintres.

On Wedneaday, April 26th, a very clear funda-
mental lecture was given for beginners by Mr. A,
Jesceleyne, who explained how to make a
crystal receiver. Mr. Jesceleyne was thankel
heartily for his excellent lecture, and he will be
pleared to help any junior members who con-
template making the receiver he described.

South Hackney.

Mr. E. R. Walker, of 48 D Road, South
Hackney, E.B, would be glad to get into touch with
any amateurs in the districts of Hackney, Clapton,
Stamford Hill, Dalston and Vietoria Park, with &
view to forming a Bociely in that area.

Radio Club Argentino.

A club has been formed in Buenos Avres for the
promotion of the study of wireless telegraphy and
to bring together those interested in the science.
The President is Sefor Capitan de Fragata Luis F.
Otlandini and the BSecretary Sefior Rafasl A,
Mastropaclo, Calle Belgrano 1732, Buenocs Ayres.
The Club has amonyg its officers and members many
gentlemen who are influentially associated with the
development of wireleas telegraphy in the Argentine
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Questions and Answers

MNOTE,—Thiz section of the magazine is ni the dizposal of all readers who wish o receive adeice and
iformation ou maliers perivining to both the technical and non-techwical sides of wirelesas work. Renders
hould comply with the follmwing rules.—(1) Ench question should be numbered and written on o #epoarude
<heel on one wide of the paper only : Queriea should be clear and concise. (2) Four questions is the mazrimum
ihich wall be af o fme. (3) Before sending in their iona renders are ndvised to search recend
numbers 0 see whether the same queries have not been dealt with before. (4) The Editor cannot undertake
to reply to queries by poat. (5) All gueries musli be accompanied by the full name and address of the
= nder, which i for reference, not for publication. Queriea will be answered under the initials and town of the
corrvapondend, or, if s0 desmired, under a " nom dd plume.” [(6) Readers desirous of knowlng the
conditions of service, etc., for wireless operators will save time by writing direct to the
various firms employing operators. (7) In view of the fact that a large proportion of the cirenits and
spparchus described in these anmoers are covered by palents, readers are advised before making use of them (o

wahiafy themselves that they would not be infringing patents.

“TAM." (London) asks for help with a
rrysial set which ix giving very disappoinding resulls,
~ The circuwit is correct, and if the makers’ instruc-
tions are followed you should hear ships and stations
sich a8 FL. and Poldhu. You should also hear
Croydon telephony easily. Try various adjustments
of the crystal, and if this = unsatisfactory, try
viher crystals. Make sure that there is no short
rircuil to sarth on sarial.

“D.T." (Merthyr Tydvil) refers to Fig. 10
and Fig. 11, poge 728, and asks for o di-r.l-pmmﬁ:r
the combinad circuils wring common balleries,

In the di shown, Fig. 1, the circuits are
sombined and improved in general arrangement.

Fig. 1.

" AM." (Campbeltown) aske (1) For diagrom
'}{ ronmections for lwo.oalee resistance amplifier.
=) fhagram of w good sei for general purposes.
13) Por capacity for condenser. (4) Which of twe
‘erusle ix the better to wae. (3) Why his lnst questions
were wol anmwered within (wo or three iseuer of his
"-"-"”H F‘-

(1} Bee diagram, Fig. 2. (2} The circuit of
Fig. 3, page 398, Beptember 17th issue, is one of
fany quite suitahle for yvour Pleasa note
That thess columns are int for the assistance
f readers with specific difficulties, and not for the
detasled design of sets for more or less freak require-
menta. {3} We cannot say, asn you do not give
*nough mformation for ws to obtain the thickness
“f the di-electric between the {(4) We
preter the <ngle wire. (3) We eannot answer

guestiona in less than about & month, owing to the
time taken to put & technical magazine of this
nature in print. Replies are dealt with as far as
possible in rotation, and with the larze numher

A4

1}

-

jlllhl—“’vvw

Fig., 2.

received a delay of more than a month has baon
unavoidable in every case. It is hoped, however,
now that this journal is issued weskly, to reduce
the delay in the insertion of replies.

“ B.C.G."" (Kenllworth) asks (1 ) The induckuonce
af a coil B in diameter, wound with 20 turns of
No. 736 Litz. (2) Inductance of o rvariometer
wound  with simidar wire. (3) Inductance of a
pariomeler wonnd with 2740, (4) Where do get a
long range wavemeter calibrafed,

(1) 1,800 mhya. (2) and (3) Neither of these
variometers admit of exact caleulation, but the
maximum in either case should be about 130,000
mhys., with & minimam of about B0,0M0 mhys.
{4) We do not know of any concern specialising in
this sort of work. but think that most of the larger
makers of wireless apparatus would uwndertake the
job for you.

““E.R." (Brussels) asks (1) For eriticiom uf o
wet, (2} For informalion about the tuning of H. F.
transformers. (3) The relative rescstances of the
indernal and external parts of an anode cin'uitr
{4} For the effect of loose cou pling with aitod e scls,

(1) Do not use resistance capacity coupling ag
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ghort wavelengths. Reaction should be in the anode
of the rectifier. 1f the separate heterodyne is strong,
coupleit to the grid of the rectifier. 1f weaker, couple
to one of the earlier valves. A common battery

t 18 shown in the diagram, Fig 3. (2)

Only one winding should be tuned by a condenser,
the tight coupling between the windi then gpives
the effect of tuning both eirewits. (3) The condition

of equality of internal and external resistance only
holds in the case of resistance amplifiers, not in the
case of resonance transformers. (4) The effect is
probably due to the set having two distinet possible
periods of oscillation, one governed by the constants
of the closad cireuit, and the other by those of the
combined closed and aerial circuits. Tightening of
the coupling causes a rapid change over from one
state of oscillation to the other.

“D.P." (Anflield) asks how to connect up a con-
denser, a valve panel, and a coil holder—the external
connections of which he sends, but the indernal wiring
of which he knows nothing about.

As we are unacquainted with the wiring of the
panel, we can only suggest a wiring which will suit

Fig. 3.

its most probable arrangement (Fig 4). The
of course, not work if the panel
differently arranged. Thl-m to
mirked ** Tune " ma prchangin
“LI.D.A." {Wdlljl'litun} n.l.h (1) ;
transformers are suitable for an H.F, ampl ier g
in a back number. (2) Number of furns | T"
of wire for 1,100 metres on a 1" diameter
{3) Diagram of a two-valve set to work in
with an eristing set, (4) If PCGG will be |
in Cheshire on two H.F., one detector and 00
verlees. -
(1) Yes. (2) Each should he
Lul:ll]g.. uihli.{]’ﬂ lﬂb:m A variable cond
will pro ¥ NOCERSATY BCTOSS q, .-
{3) See diagram (Fig. 5). (4) Yesa
m:_W.E.J.D." (N fy asks
in French valves, a single
shown will work sa. 3 ,
I]Im“-ﬂn mw
advertisers, with prices of lh _# AT
examples of the type known as ** “_:‘:1
Yes, provided the inductances Il'l T j

-

e

3 ™) €

- -

)

Fig. 4.

b Jt‘mi.‘;h‘
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portioned and & 0001 mfd. condenser ia con-
nected across the telephones,

R, o
Fig. 5.

“S8A.P."' (Copenhagen).—Your theory of
the action of grid condenser ia fairly correct as
far a8 it gpoes, but it various subsidiary
effects, which in practice considerably modily the
action. We have not space to go into the matter
fully hers, but may point out that some seta work
better with the | connected to the negative
sile of the filament and some with it connected to
the positive. In any given case find which is best
by experiment. We are more than a little sceptical
of your statement that the grid charge in & certain
mstance raised the potential of the battery auffi-
cwntly to burn the valve out. (2) Try about an
ounce of No. 40 wire wound in a few layers along
an iron core }'' diameter and, say, 8" ong.

"MICROHENRY "' (Barnet) asks (1) Gauge
aud material of a sam n-jtmrs {E] Howr to calenlate
the natural wavelength of an aerial

{I]l No. 20 phosphor bronze. {2} The rulhu'n.l

h is between 4 and 4:5 times the |ﬂl:i
ﬂi the asrial, including the down-lead. In s *
serial only half the length of a horizontal p.m-t
should be counted.

"“"MIDGE ' (Chelmsford) asks (1) If possible
to receive 2 M'T telephony on a erystal sef at 18 miles,

Y
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g}ﬂnug#qfnmphnfmm {3) If the same could
mﬂfwummﬁwunnnnﬂcmmm;r#

rectified signals back on to the grid for L.F.
dmﬂiﬁﬁdﬁﬂu. (4) If a tranaformer will affect the
wavelength of the asef,

(1) Yea. (2) No. 38, 5.58.C. (3) Yes. Transformer
ghould have a 1/]1 ratio with about 5,000 turns on
each winding. (4) No. Provided fhere is a condenser
of 0-001 mfd. acroas the winding in the grid circuit.
There should also be a similar condenser across the
telephones.

" ** AMATEUR ' (Walsall).—(1) The arrange-
ment 18 rather cumbersome, with very
little indeed to recommend it. We think you would
find the circuit of Fig. 4, page 32, April lst issue,
will meet yvour requirements. We do not advise
any more complicated switching stunta. (2) Yes,
if properly proportioned. (3) We are unable to
caleulate the inductance of the coils, as you de
not statsa the diameter.

“W.ALR."' (Heywood) asks (1) For a diagram
of a set with three valves and a eryatal. (2) If thia
would receive PCGG. (3) Windings for 1,200
meires H.F. transformer.

(1) A cryatal is hardly neceasary in combination
with 80 many wvalves, but see diagram (Fig. 8).
{2) It should do so. (3) See reply to ** LLILA
(Wellington), above.

“P.O.P."" (Stratford-on- Avon).—The crystal
diagram is not quite correct. The blocking con-
denser should be acroass the telephones. The battery
should be applied to the erystal through a poten-
tiometer. See Fig. 4, 813, March 4th issue.
The information regarding the single valve sst will
be found in the same isaue, Fig. 2, page B11. For
8,000 metres the A.T.I. may be 10"« 8" of No., 26.
To inereass the range anothar 2,000 metres add
an additional coil of 8" x 8" of No. 28.

" C.G."" (Cardilf) refers io magmelic detectors and
asks if the same can be wused with valve amplification
Jor receiving C. W. and spark. (2) Failing combina-
tion with valve sef, tuning inductance and
condenders should be wsed [or receiving shorl wave
mignals.

(1) A valve might be usad for magnification after

pagg
T G
R
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magnetic detector for spark stations. For C.W.
the magnetic dotector conld be used after a valve
autodyne H.F. amplifier, but this arrangement
would be most inefficient. (2) The magnetic
detector is highly inefficient on small amateur
nerials, and we should very strongly advise you to
use a valve or crystal as detector. Tuning circuita
for a magnetic detector are the same, except that a
much higger ratio of capacity to inductance is
required, and the magnetic may be introduced
direct into the serial circuit.

“L.R.G."" (Cheshire) naks (1) How to improve
his set. (2) If wuitable for telephony. (3) 1f L.R.
tele phones and transformer will be more eficient than
2,000 ohmi. fele phones,  (4) How to increase sharp-
neas of tuning.

(1) Cireuit i# incorrectly arranged, see diagram
(Fig. 7). (2) This is not the most efficient way of
using three valves, but you should certainly hear
FL. i3) There will not be a great difference in
strength, but the transformer arrangement is
distinctly preferable on other grounds. (4) This
will follow from the suggested rearrangemnt of the
circuit,

A4
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a0 large a range. (2) A suitable arrangement is
shown in Fig. 4, &Eril Ist issue.

" AMATEUR ' (Norway) s making a three-
valee aed with tuned anede circuits, grid condensers
and leaks, and asks (1) Best values for coupling
condensers and leaks, (2) If anode tuning eoils
should have same number of turns as the primary
of an H.F. transformer. (3) If the amplifier will be
as good as transformer amplifier. (4) If Weston
moving coil relay may be wsed with the above set for
recording.

(1) About 0-0003 mfd. and 2 megohms. (2) Not
necessarilly. The coils should be of the size which
will tune to the reguired wavelength with the
condenser C.3 and C.4. (3) The amplification
ghould be better than with a transformer cou
sot, but it may be somewhat difficult to stop the
sot from oscillating. (4) Yes.

*“J.H.B."" (Partick) asks (1) How to construct
a frame aertal. (2) If 1007 wire run round the walls
of a house on insulated hooks would be any gpood.
(3) If IO, licence would be neceasary for the aboce
arrangements and 1 they should gieve 2MT.

(1) A good article on this suhject appeared in

—
I_

mm——l“ll}—

Fig. 1.

“T.RJ."" (Birmingham).—(1) Circuit is
correct as shown. (2} It is better to connect the
reaction coil in the anode of the rectifier. {3) Ko
The 5.1.C. of glass varies between about 3 and 10
with different variations in the composition without
much change in specific gravity. Glass for con-
denser plates generally has a value of about 6.
{41 In vour case there must be sufficient inductance
in each so that the cireaits are tuned to the aame
wavelongth with their respective condensers. There
15 no constant proportion - for instance, if a loading
coil 18 used in the seral cireut the pnimary of the
loose coupler may be many times smaller than the
secondary,

Y DACT (Walthamstow) asks (1) If eirenit
of Fig. 3, page G17, December 240h issue, will work
with duclateral coils with suitably tapped H_F.
transformers for 3040 fo 30000 metres. (2) For diogram
te cul out swilching arrangement of H.F. or L. F.
erdee,

(1) Yes, or a single tuned eireuit receiver may be
used for the longer wavelength. It has often been
pointed out in these columns that it is not possible
to construct an efficient H.F. transformer (o cover

the issue of June [12th, 19230, which can =till be
obtained from the publishers. We have not space
to treat the matter adequately here.  (2) This wall
not be very satisfactory, partly owing to all the
wirea being horizontal and partly to their being
near had di-electric material in the walls, which
will lead to serious losses. (3) Yea (4) Unlikely,
without more than two valves.

“*“X " (Malton).—(1) We prefer 3H.F. 10
3L.F. (2a) We cannot give the resson for loss o
strength in this ease without fuller particulars of
the circuit. In case (b) result ig evidently due io
poorness im the design or construction of the
telephone transformer ; but in any case the s
of 1/1 transformer, which can obviously never be
perfectly efficicnt, is hound to give some weakening
of signala. This 18 often worth while, on account
of the better working of the set obtained. (3) A
suitahle switching arrangemont for adding a L.F.
valve is shown in Fig. 4. page 706, February 4th
isse,

“* SIRIUS ' (Brighton) asts how te add an
H.F. valve ta a single valve set, shown.

SNee diagram (Fig. 8)

Original from

UNIVERSITY OF CALIFORNIA
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" AJ.G."" (Peckham).— (1) The set referred to
should be satisfactory. (2) Yes. (3) There ia no
risk in using H.R. telephones without a transformer,
unless onally high voltage valves are used.
(4) Two * Ora ** valvea may be used. It is wenerally
a mistake to mix different sorts of valveas except
for ific purposes.

“!E‘-BEB.B*E‘ (Birmingham).—(1) The formula
vou guote ig applicable to the parallel arrangeoment
fairly accurately, provided that the C of the formula
1= the sum of the added capacity and the capacity
of the aermal. The formula does not hold for the
—ries caxe, and ia never atrictly true, owing to the

- i

Fiy. 8.

distributing inductance and capacity o! the asrial
i2) The od scheme should be guite satis-
factory. (3) The No.
SiM) turns. No. 2: L0 and No. 3 LA turms,
winding width being about 177 in each case. For
reaction use the sire next smaller than the tuning
roil. (4) These valves should be guite satisfactory
and would take about § ampere each.

** A.GJ."" (Braintree) asks for windings of the
circutt of Fig. 1, page 680, December |0h issue,
i2y If Mark III coupling coils would be suitable
for the coupling in this circuil or in that of page B35,
April 13th, 1920, (3) If this coupler could be used
on a act up to 3.600 metres for telephony.
{41 If L.F. reaction rould be introduced into either
of the circuils named,

i1) We have no practical experience of the work.
ing of this cireunit, but ite underlying principlea
appear to us of questionable utility. We much
prefer later circuits in this article, such as, for
instance, No. 2. If you try the circuit of Fig. |1
wea should give the two ¢ osed circuit inductances
the normal tuning values and wind the sscondary
of the coupler on the same former aa the primary,
separatad from it with Empire cloth, and of about
No. 36 wire. (2) Not for the circuit of Fig. 1, but
it could be used for the circuit of page 65. (3)
Coupler might be used on this wavelength il re-
wound with about No. 34 wire. (4) We do not
reconmend the use of true L.F. reaction, which is
very liable to produce unmanageable ' howls.'
Low-frequency back coupling for the purpose of
re-ampls tion may, however. be used, as, for
instance, in the cirewt of Fig. 2, page 501.
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“W.T.E."" (Listowel).—(1) Circuit is correet.
except that the condenser should be in parallel
with AT.I. for 7,00d) metres. For short waves it
i3 better on the aerial than the earth ride of the
A.T.1. (2) Condenser 0-001 mfd. A.T.I. 8 5"
of No. 26. Reaction coil 6" - 4" of No. 28. (3}
120 ohm telephones with a transformer. If used.
E[ut the transformer on the positive side of the

T. hattery. (4) Arrange the reaction coil to
alide inside the A.T.1.

""A.C.T.”” (Hemel Hempstead).— (1} & cir-
cuit might be on the lines of that shown in Fig. 3.
page 398, September 1Tth issue, though we do not
think that the 1.25 transformers will be of much
use. (2] We cannot say the wavelength withour
mord information about the condensers, but pro.
bably the maximum will be 2,000 to 3, 000 metres.
(3 Yea. The correct polarity should be found by
(4) We prefer the twin aerial.

=esssceeee (Oundle). — {1} The gested 1y
of amplifier could be used, but only with the
addition of an anode resistance or impedance for
each valve, and also a coupling condenser. The
circuit would then closely resemble the normal
registance capacity circuit. Common H.T. can then
be used. (2} We are afraid the scheme is of little
practical utility. (3) About O0-0M45 mid. (4) The
most obvious improvement i3 the addition of a
reaction coil. The next is the substitution of two
loosely coupled circuits for the single circuit shown,
also the connections of all the plate circuits in the
disgram are wrong. After attending to these
pointa high-frequency amplification can be added
if desired.

““H.F."" (Woking) nels (1) If a ciremit ix
correct, (2) If it will rececre 2MT. (3) If 1,000 ohm
talephoves are suitable, (4) For the meaning of
Fend e,

{1} The eirenit is correct aa far as it goes, but it
would be greatly improved by a tuning condenser
across the anode coil. (2} Yes, particularly if
alterad as suggested., (3} These will be [airly
satisfactory. (4) An adeguate explanation of this
matter would take more space than we can afford.
Consult Bangay's * Oscillation Valves,” or other
elementary textbook.

“D.B.F." (Mayfleld) only peta FGGG weakly
on i one-vralve sef, and nska (1) If adding a resisfance
capacify amplifying valve would improve . (2) If
ag, howe o connect it.  (3) If rectifying with a erystal
would give better results. (4) A skefeh, showing
how to do thia,

(1) and (2) Yes, A suitable circuit iz shown in
Fig. &, page 812, March 18th imsus. The anode
resistance may be 50,000 ohms, (3) and (4) This
will not be as good as two valves, hut would be
hatter than the single valve set. For circuit, see
Fig. 4, page 61, April 8th issue.

“G.AH." (Farnborough) asts (1) Huw many
yards of No. 40 wire will have o resistance of 50 ol 1.
(2) For the gouge of two samples of wire.

(1) Approximately 40 yards. (2) A is No. 42
and B s No.

“*R.B.W. i {Gllllnﬂhnmj has a sef as Fig. 3,
page 812, which has worked well until recently. He
now gels scrafching noises in the telephones, and
asks why, (2} If it might be due fo the tele phones
burning owi. (3) If he can use No. I8 wire for a
reaction coil. (4) If not, whal gouge fo nuse.

(1) and {2} This may be due to a partial bum-out

II'.' i T ] T [ iT w1l (]
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of the telephones, breakdown of the grid condenser,
defective battery (probably H.T.), defective valve,
or & bad connection momewhore in the circwit.
(3) and (4) This may be used, but we should prefer
about 4" x 3" of No. 32 or No. 34.
““AH.C." (Streatham) asks f u would be
ible for two asecis on one aerial fo receive W
on different wavelengths simultaneously. (2) If two
100" wingle wire aerials, lying af right anples to each
other from one point, would be as liable to interfere
as two 50 aerials running parallel lo each olher,
1) apart.

{1} This can be done, particularly il the wave-
lengths to be received are well reparated and s=o
that no harmonie of either lies very close to the
other fundamental. It could be most nll.!dl;r done
by uring separate heterodynes for each set, instead
of allowing the seta themselves to oscillate. (2)
There would probably not be much to choose
between these arrangements. In neither case will
interference be very bad, unleas you use re-radiating
circuits, .

“"C.H.K." (London).—To rective PCGG it
will be neressary for you to alter the windings of
the Mark III tuner ns described in the articles in
the issues of March 5th and 19th. You could then
arrange the C Mark 111 | for H.F. amplifica-
tion, tranaformer coupled, and rectification, using
the “ Th" amplifier for note amplification if
desired. The section marked *“long" should
consist of several 1-5 volt cells connected in reries,
and that marked * short"” should be a single
1-5 volt cell. The size of the cells used is un-
important.

"IV T." (Bermondsey) asks (1) For neceasary
apparaius o adept a crystal sef for C.W. receplion,
:gl For suitable circuits if his are wunsafiafaclory.
(3} If the revised st will receive telephony.

{1} A walve, fvolt accumulator, filament re.
sistance, H.T. battery, s potentiometer, reaction
coil and valve holder, The circuit will then be on
the lines of Fig. 6, page 775, March 4th issue, but
with the telephones in this case on the earth side
of the H.T. battery. With somewhat more gear
a valve and crystal set as Fig. 4, page 813, could
e used, (2) Your circuit should be satisfactory.
Reactibn coil may be 6" = 3" of No. 32. (3) Yea.

“* SPARKS '' (Wolverhampton) asks re the
pocket set in March 4th fseue (1) For informabion
abowd the aerial tuning condenser. (2) How to make
the grid leak. (3) If the wavelength range ran be
rnerensed efficiently.

(1) We have no further information, but from
the description, which is not very clear, we imagine
the moving plate should be pivoted at the left-
hand hottom cormer and rotated by the handle,
We should recommend covering the tinfoill on
both sides of each plute with mica. (2] By rubbing
down pencil lead on a small piece of roughened
ehonite or slate.  {3) The wave range could no
doubt be extended by increasing the size of the
eoils, but this would invelve increasing the size of
th: set. We should not reconanend any considerable
INCroase,

v J.ALC."" (Forfar) is froubled with jamming on
@ single circuit receiver, and asks if that of Fig. 3,
puge 705, will give as lewd signale and grenfer
selectivity. (2) For the value of the reaction condenaer.
(%) If wegnetic reaction mrght (TR

(1} Certainly. Keep the coupling between the
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AT.l and the closed circuit very weak. (2) Pro-
bahly somewhat less than 0-0001 mid. It might
he found better to t it between second plate
and the first grid. (3) I;Eln. we prefer this. Intreduce
it in the las plate circuit and couple with the closed
inductance only.

'“ C.L.P."" (Birmingham) has a aslab cosl
funer which gives very crifical tuning for telephony.
He aska (1) If the use of solenoid coils would improve
thia. (2) Dimensions and windings for 1,200 metres.
(3} Which is the betier for telephany, H.F. or L.F.
amplification.

(1) The type of coil used will not make much
difference. Tuning is nearly always critical with
telephony, particularly with good coils. It is
not to be regarded as a drawback unless floppiness
of reaction ia also present. You could get easier
tuning with a umalipenpmity Vernier condenser in
parallel with your main condenser. (2} A.T.1. may
haﬂ]T;' x5 of N::, 22, reaction milrﬂ” xh-:‘ﬁféin. 28.

or BrA we ar t o

S NOVICE ‘P(gwiutun}.P—r?l} You will preo-
bably not get serious interference with the tesle-
phone wires with your aeral arranged as shown,
which appears to he the best that you can do.
You may, however, find difficulty in obtaining
permission to place your wires so close to the
If this is the case, you will have
almost no alternative but to use a frame aerial
with, say, a three-valve set.

“DUBIUM EST " (Monkseaton) asks (1)
For help with a resisiance amplifier which gives
poor results on 1,000 meires. (2) Whether the
reaction cod should be in the H.F. amplifier or in
the defecting anocde. (3) Why a different sel of
slalions are heard by reverwing the side of the reackion
coi. (4) If jamming by %C could be kept ol
by introducing a variometer (uned to 600 meires n
the grid lead to the valve.

i{l) Reasistance amplification is never very good
at 1,00 metres, but it should be mmlf:ndhqttr-r 11';1;

ou suggest. A ity of 0-(}1 mid. 18 too
;rur thin wnwlengt.ﬂ ; fr:f nearer -00005 mid.,
and try various values ol grid leak. (2} Heaction
from the rectifying valve is the better because
of the | currents flowing in that anode eircuit.
{3) We regret that we cannot explain this somewhat
unususl phenomenon. (4) This would have sorme
rejector effect, but it would be better to put an
ordinary tuned circuit in place of the vanometer,
which 18 probably only tuned by ita own self-
capacity, The resulta of this expeniment &are,
however, not likely to be very good, At any rate
until you use & two, or better, three-circuit,
receiver, with the circuits very loosely coupled.

L
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DUBILIER UNIVERSAL CONDENSER

DUBILIER Condensers DUBILIER Universal
helped to send The First . Condensers may be used
Amateur RﬂdlﬂMﬂ-!ﬂiﬂ' Pnt'e 7’6 Ea-CIl in audio and radio ffcqutnfy
across the Atlantic in or I circuits, for mﬁ.\ring equip-
December, 1921. One American f ﬂﬁ_}f fﬂpﬂf {}, ment, rectifying eircuits, wvalve

transmitting station [ BCG PRICES ON OTHER CAFPACI- transmitters up to 100 watts ; for
Greenwich, Conn., U.S5.A., TIES AND VOLTAGES FUR- grid condensers: Ffor plate " by-

i, H-",I" anabled te function pre- MISHED UPON APPLICATHOM gk el R ki
perly after Dubllier Con- series condensers, etc.

densers had been installed. This type is standardised n
TI'- mEssRgEN lrum this station q'p.u:.ili:l. fm- 000005 mid. o

were heard in many parts of Greal e — 001 mid. for use on voltages up
Britain and aheo in Holland. ta 1,000,
7T
CHEEMWICH 3 _—
comcren il
= iy e e -i'_-"':a______@
y— S | T

THE DUBILIER CONDENSER CO. (1921), LTD.,,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

Telepbone—Hammersmith 1084 Telegrams—Hivaltcon, Phone, London. Code—Marconl Interaalional
All Amerisan Enguiries to be addressed-
DUBILIER CONDENSER CO., Inc., 217, Centre Street, New York.
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The “R.M.C."" LIQUID GRID LEAK.
(For details see last issue.) ... ... 56

COMBINED CONDENSER and

EBAR i i i e e v 0B
“R. M.C.” LIQUID ANODE
RESISTANCES .. .. .. 8[6

AERIAL INSULATORS 6" x {'
best quality ebonite, ftted with
ICTEW EYEE  woa  ave  sir L., . 2/-
FILAMENT RESISTANCES [ﬂl

panel mounting, complete with
lhﬂﬂitﬂ EI'IJ'IJ Ind- l.l“!-x-ltﬂf Ban e 4;&

RESISTANCE COILS for above... 8d.

VALVE HOLDERS turned ebonite,
8 nuts, accurate Standard ftting... 23

All " RA.C." Products sent on 4 days
approval.

The Radio Manufacturing Co.

100, DALE END, BIRMINGHAM.

FOR RADIO PANELS

USE

Condensite Celeron

This material is waterproof, immune

to ltmmphcnc and climatic condi-

tions, will not warp, has high

surface and volume restivity, high di-

electric strength, low specificgravity.
Read this table of standard tests

WAVE

AFFROL FHASE | DI-ELECTRID
LENGTHE | FREQUENCY DIFFERENCE CONSTANT

Oycles par

Metres. | Becond Dugress | K
373 804,000 20 | a7
1,288 231,600 1.8 | 48
3,087 97,800 1.8 | L

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

Any further infermatien wili be
sent you on anguiring from us.

THE DIAMOND FIBRE Co., Ltd.

High Hoad, South Tottenham, Loadon, N.15

Here’s Something youn’ve

been waiting for
THE “ SPHINX _(Registered) 0OIL HOLDER
2/ EATE Desigued by PETO bismesit 2/9 eaca

spiand., Made from polil sbonite. Essy o fix, h-ill"lturl
om 4 screwn and the coil in hald &a in & vice, bol Bol damiged.

To take LOKAPF COILS. §7, 17, or 4" thick. Also made for slab
el or bone penmb ool { Ive fufl particolars when ordering.

Dnluhmmrmlwﬂnmthlpﬂuilmthin
everyone's reach i e 28
.ILLIIIEEIE!-H-I.I

# Valve Panel gt
PARTS

] alve ranei ;g
St Iﬂi:'-lu'.'lﬂ —FEboniie Panel, mait Bodshed 5% = 4", and
defllad, " Valwet ™ Filament Rheostat. 'I'.un.:l Cooifienser
wnd Leak, Blocking Condenser. Spatollexr. V. Holder

Terminals. S&t of Ivorine Tablets and Blue Prin,
Polished Mahogany Cabinet to fit, 304,

CONDENSED
VALUE

Complets Sain ol Parts lor
TARIABRLE CONDENEERE ready

o aamsemble,

Ko Divilling or Fitting reqaired

o1y ] Rl Rt ] e ARAE

m- H- - = 8- T-
Cunbinets . -
L, . | 48 41 &= 19 BB
The above are ¥ ied with Ivurl.m Scale jor | maraniing
ar sapraved Ebonlie top 4" = a4 for pansl mounting.

We can sulstitule Ebonile B.-.
e 36 extra

PFLEASE STATE WHICH YOU REQUIRE.
The “ SFHINX " H.T. Baitery. silent

dial in place of scale

lar FETO
s volt, Wander Flug. 1 voli tappings 8
16 voll ditte it ditto ; 1M
e valt ditte ditta dittos { ; . 148
Postap- #d spd 1/-,
hFJl.I.-: Vernier Condenser {or panel |:|:|-u-u.|:|lm¢ o = b=
tto in Cabimest, with Scale . [ 1
Long Tuning Hun:'ll-: ], = extra,
L.F, Transformers . = Hi=

H.F. Transfarmens. I’Jq in Tarpe
oo, 49 Goo, B8 ; oeee, 8-
Valve Holders, Solid Ehnml.r with screwsd lu'l- and
hex, nuts [anti-capacity). These are nol a rl-l!lll;
:atr:h kime o E=-

Valve Holders on Ebonite Panel—

Double, 28; Triple, 4/'-; Four, 48; Five 53
".Eh-" r&u“mm wall constrocied snd

vidos o all who hpid H-ll owrn qnllll TR L
St of Tvarine Tablets, + HT—, + LT—, A.T.I., REAC,
TI:.L!I.I::-EI!u[‘.I' i .- o5 i 1
Ivarine Scales, superior 1:|1.|.a.|||!'|.I o"—180" (not cheap
ted  ome) : 18
Turned ELu|||'u: 'lrn.l'l.'r HnHrr lﬂth p'lul. |Il'.| = 18
E.nd Lﬂ.li: [Sphint] end Condenser, mountead B =
“Velwet = Lambnated Switch Anes with La-equzmi
bash and s .. e 28
Studs and 3 Nuts .. i it pﬂ' dor, 18
Valve Legs and Nuts, lacy ul-ml . i peraer L=
Valve Halders with Flange, = A ™ Type 1%
Engraved Ebonite THals and Knobs 4u

All arders sver 2 post fres. '.I.'rld: En-qul.ﬁl-i lll'-llllﬂ

PETO SCOTT, condensar King

7 Fantherstona Bullding,
HIGH HOLBORN, W.C.1

{Turm wp I:| ‘#n Gy, High Haolborm.)
Alsn at 4.7, E:ncd [ o]
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Short-Wave Directional Wireless Telegraphy*

By C.

IRECTIONAL wirelesa telegraphy is as old

as the art itsell, for Hertz made use of

refloctors at the transmitting as well as the
recriving ends in order to augment the effects, and
to prove that the electric waves which he“had dis-
coverad, obeyed, to a considerable degree, the
ordinary ical laws of reflection. Benatore
Marconi in his earliest endeavours to develop a
telagraph systern using electric waves, also employed
reflectors to increase the range and get directional
Wi

The discovery by Marconi of the great increase
of range obtained by the use of longer wavea, and
the earthed vertical serial, practically stopped
development on directional lines for the time being.
The demand of the time was for increased ranges ;
apd ma the first practical application of wireless
telegraphy, namely, working to and between ships,

uired ** all round © working there was very little

for directional avatema.

To-day the range has arrived at the maximum
possible on the earth, and the wavelength haa
incremsnd w0 such an extent that the frequencies
proposed are within or near to the limita of audibility.
The ible gamut of #l\'ﬁbﬂﬁﬁ&hﬂ is becoming very
fully occupied, and although the development,
during the past four years, of nearly pure continuous.
wave btransmitters, and of receivers with wvaatly
improved salactive powers has eased the problem,
tha times will soon arrive when practically the
anl;.r way of increasing the number of possible
srvices will be by employing aystema having good
directional characteriatics.

classes of

There are, broadly, two general
directional asrial systema :

A. Thoee having the general characteristic that
their directional power or polar curves are nearly
ﬂm‘ of their dimenmions. The directional
result is obtained by opposing the effects of & num-
ber of senals, or parta of an asrnal with suitable
phasing adjustments ; the degree of opposition

*Abstract of a paper road before the Wireless
Section of the Institution of Electrical Engineers
on Wedneaday, May 3rd, 1822,

B, FRANELIN,

boing & function of the direction. Systems of this
class may be made amall compared with the wave.

h employed ; for the purposes of position
finding, and as receiving aystema enahling inter-
ference to be eliminated from several directions,
they have already been developed to a conaiderable
degree. The simplest example of this class is the
well-known frame aerial. By employing a sufficient
number of aerials the system may, t ieally,
be given any desired sharpnesa of directional power
without making the dimensions large ; this can,
however, only be done with a large sacrifice of
receiving or radiating power.

B. Those having the general characteristic that
their directional power or polar curves depend on
thair dimensiona relative to the w.vdm,gth
employed. In this class the directional remilt is
obtained by adding the effect of a number of nurul.lu.,,
or parts of an aerial, when working in the
direction. The underlyi principle is that the
effects, for the required direction, are integrated
over & wide front in proportion to the wavelength.
Such systems can, therefore, only have amall
dimensions ,when using short waves, and this fact
makea their development difficult.

As examples of such systems may be mentioned —

(1) Reflector aystems in general.

{2) Bystems com of lines of asrials, at right
angles to working direction, correctly
adjusted as regards phase. In this may
be included the Alexanderson long aerial
with its feeders.

(3} The Beverage h:-.& horizontal
nerinls,  This aerial and equivalent
ments form a class by themaelves, but have
the chamctenstic that the directional
power i8 & function of the dimensions.

The reflector system was the fimt one that was
tried for wirelesa telegraphy ; it has besn considered
by several inveatigators, but very little ressarch
work on such systama has yet been published.
Useful research work on these lines s not eaay ;
the use of reflectors of ressonable dimensions implies
vary short wavea of the order of a few metrea.
The very high attenuation of surh waves over land
or seda, and the difficulty of getting rnuch power

receiving
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into them, tended to make early attempts very
discouraging,.

In this paper it iz proposed to give some results
of investigations made with reflectors and wave-
lengthe below 20 metres. It is also hoped to be
able to give a demonstration with a continuous-
wave valve transmitter fumishing approximately a
J-metre wave, and a reflector having a 2 wavelength
aperture, =0 that some idea can be got of the order
of the directional effect, or ** beam "' obtained.

The investigation was commenced by Senatore
Marconi in Italy in 1916, with the idea of developing
the use of very short waves, combined with reflectors,
for certain war purposes. The author assisted him
there, and it was very interesting work, as it was
like being back in the very early days nl’ wireless
when one had a perfectly clear field..

The waves used were 2 metrss and 3 metres.
The only interference experienced with such waves
ida from motor boats and motor cars.  Theas
machines apparently emit waves from near 0 up
to 40 metres in length, and the day may come when
they will have to have their ignition wsystems
acreenod, as on some Aeroplanes, or carry a8 Post
Office licence for tranamitting. Ineidentally, if
some of the motorista were to listen to the irregu-
larity of their ignition, they would have a fit.
At Benatore Marconi's suggestion a coupled-circuit
spark transmitter was developed, the primary
having an air condenser and spark in compressed
air. By this means & moderate amount of energy
was obtained, and the small spark-gap in rom
air proved to have very low resistance, The decre.
ment of the waves emitted was judged to be of the
order of 0-03.

CALOAATED POLAR CURVES
oF RLFLECTORS

wr

g
L
L
i
a
£l
']
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e

Fig. 1.

The receiver used wias a carefully picked erystal,
while the reflectors emploved were made of a
number of strips or wires tuned to the wave,
arranged on a cylindrical pirabola with the serial
at the foeus. The transmitting wxyvstem was
arranged so that it could be revolved and the effects
Atudied at the roeeiver.

Assuming that the waves leave the reflactor as
plane waves of uniform intensity, having a width
equal to the aperture of the reflector, it s mot
diffienlt to caleulate the polar curve of radiation in
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the horizontal plane, which should be obtained from
reflectora of various apertures.  In Fig. 1, are ghown
the caleulated curves for apertures of 1, 2, 3 and 5
wavelengthsa.

The method of measurement at the receiver waa
the well-known *'slide back " method with a
rectifier :  this method il calibrated against an
adjustable local generator is gquite reliable to a few
per cent., and has given very consistent results.

Reflectors having apertures up to 1] wavalengths
were teated, and measured polar curves agreed
very well indesd with the theoretical curves. The
use of two reflectors with apertures of 34 wave-
lengths, one at the transmitter and one at the
receiver, incressed the working range about 3 times.

These Italian experiments showed that good
directional working eould be obtained with reflactors

roporly ortioned with respect to the wave-

. ‘R:Fn.ﬂmu-.tim over sea for the wave-
length used was found to be very high, and with the
apparatus available the maximum range obtained
was § miles.

The experiments weare continued at Camarvon
in 1817. With an improved romprossed -pir spark
transmitier, A 3-metre wave and a reflactor having
an aporture of 2 wavelengths, and a height of 13
wavelengths, a range of over 20 miles was obtained
to & reapiver without a receiving reflector. The
a:parimanta at Carmarvon brought into prominence

y of wave propagation which, the authaor
1hmkn. is not generally known, and the extent of
which 15 not realised. This s the wvery rapid
inerease in the strength -of the electrie field with
height above the ground. The rate of increase
appears to be a lunction of the height divided by
wavelength, and while not very noticeable with
waves of several hundred metres, is very marked
with waves of a fow metres, length. The order of
the efifert may he gathered from the following
experimental resilta,

t has been mentioned that the range attained at
Carnarvon with a 3-metre wave was over 20 miles.
The transmitter was at a height of 400 ft. and the
receiver 30N {E., there being a clear air line between
them. To the shores of Camarvon Bay, 7 miles
from the transmitter, there is also o perfectly clear
air line, yat the signala at sea level wers much
weaker than at 20 milea with the receiver 300 ft.
up. It was not possible to ascribe the weaknesa
of signals to any sereening or mflections from trees
or other ohjects. Testa were made at different
levels on a hill situated at this point, and it was
found that signals steadily increased in strength with
height. Accurate measurements were not possible
with the portable receiver, but the increase of
atrength of the Aeld at a height of 10 wavelengths
was estimated to be 6§ or 7 times. Further tests
on this effect have shown that the increase of
strength with height ia not always uniform.

Subsoquently when this reflector and tranemitter
used at Carnarvon were brought down to sea level,
it wag found that the limiting range to the same
rereiver At sea level and over sea was 4 miles.
When hoth transmitier and receiver are at a low
level the range is very dependent on the nature of
the intervening country, and is very restricted even
over soa ; when, however, both stations are many
wavelengths above the intervening country its
nature is of fur less importance, and the range i=
increased mony times,

ERSITY O
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These experiments showed that very considerable
ranges were possible with very short waves.
In 1919 experiments were commenced at Car
narvon with valve transmitters, with the idea of

producing a directional telephone system. Mr. R, H.
White and Mr. E. Green, and, later, Mr. A. W.
Hall, assisted the author in this work, A wave of

153 metres was selected, which while well within the
caparity of the power valves available, allowsd a
simple reflector to be used without too large a
structure, After some trials & single valve trans-
mitter was arrived at taking about 200 watts with
a 15-metre wave, and giving | ampere in the centre
of a half.-wave aerial. A heterodyne receiver with
supersonic beat-note was employad.

After gaining some experience, and solving many
small practical difficulties, very strong speech was
obtained at Holyhead, 20 miles away. Thestrength

Fig. 2.

was such that shadows produced by small hills and
buildings were hardly noticeahble, unleas the stations
were close bahind them.

The next point was to test the maximum range,
and particularly to find whether such waves would
carry over the horizon, and whether there would
then be a rapid falling off of strength. Permission
was kindly given for a test to be made on the
Dublin Steam Packet Company’s boats running
from Holyhead to Kingston, and this was done in
June, 1920, During thiz test, speech was received
right into Kingstown Harbour, 70 nautical miles
from Camarvon, and the point was proved that
there was no rapid diminution of strength after
passing the horizon line from Camarvon.

As a result of these experiments it was decided 1o
test the range of a short-wave reflector system
wholly over land, A zite was chosen at Hendon,
and a reflector and transmitter for 13-metre waves
erected with the reflector pointing towards Birming.
ham. Tests were commenced in February, 1921,
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from Hendon to a portable receiver on a motor car.,
Very good speech was received up to 66 miles, and
fnir h im the neighbourhood of Birmingham.
A ector station was then erected at Frankley,
near Birmingham, 97 miles from Hendon, and tests
wore started there in August, 1921. The following

‘are some particulers of the Hendon and Birmingham

plant :—

Fig. 2 shows a photograph of transmitter and
FeCBEIVET.

The transmitter consiste of two medium-size
power valves working in parallel. The power to
the valves iz usually 70O watts | 4,000 volts, 1756 mA}.
The aerial is rather longer than halfl a wavelength,
and has a radiation resistance of the order of 90
ohms. The efficiency, input to valves to aerial
power, is hetween 50 and G0 per cent., and about
300 watts are actually radiated.  With the reflectors

Transmitter and Receiver of the type wsed al Hendon and Birminghaw.

up at both ends spoech i= strong, and of very good
guality. It i= usually strong enough to be just
andible with a | to } ohm shunt across a 60.0hm
telephone.

With both reflectors down the speech s usually
only just audible with no shunt.  Aversge measure-
ments indicate that the energy received when both
reflectors are up = about 200 times the energy
received when not using the reflectors. Thus to
get the same strength without reflectors as with
them a 140-EW wvalve transmitter of the same
efficiency would be required.  Local measurements
of the polar curves taken round the station show
that the electric field in front of the station 1=
e e ||.'|::IIITI.1"|.IHIHT1- |'||. 4 times ]'“ the use of the

reflector, and that the same order of increase is
ohtained during reception ;  the increase of energy
received due to the use of the two reflectors should
therefore be 4% 0 4% 20560 times,

Fig. 3 shows a measured polar curve of the
plectrie field of Hendon station taken locally, 1t

UNIVERSITY OF CALIFORMIA
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in rather unsymmetrical owing, it is thought, to the

POLAR__CURVE HENDON _REFLECTOR gt :
28 METRE _APERTURE |48 METRE WAVE m‘.’ h‘“‘:.““ st :L‘T"-.““d perhaps to local
MEASLIED DN CIRCLE 3 WMETRE ®ADMY It has been suggeated that a polar curve taken
-& « o locally round the station is not the same as the

,I[ polar curve at a distance, and that the directional
affect is soon loat. The anthor doss not agres with
o - thiz, It has therefore been planned to measure
the range of Hendon and Birmingham in different
/ directions, but this has not yet besn done. The fact
| that by using reflectoras the energy received at thess
i .fIJ stations is increassd some 200 times, 18, the author
/ ! o considers, s proofl that the directional effect does
| : / persist. It is, however, sssential that the stations
III ; should be in mituations free from obstaclea which
/H might cause powerful local reflections and distort
- the field. xperimenta made with revolving
" reflectors, where it is comparatively easy to make
measurements at any distance, also prove that the

polar curve s practically r.m:&mt at all ranges.

/ The production of wavea of the order of about

12 metres and upwards is quite practicable up to
several kilowatts by large power valves, and it =
also practicable to operata valves in parallel. With

: lII such high frequencies very large currenta pass into
|! the grid and anode; the seala through the glam

D — must, thersfore, be large. The uction of =
P . reliable transmitting valve entailed a large amount
_,Fj;jx,:’:? of work, and the great dissimilarity of resulta from
AN \ apparently similar valves waa very i:ﬂhng for

some time. In a new batch of wlwn the efficiency

Fig. 3. at 15-metre wave would vary from about 60 per
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cent. down to 5 per cent., and if any attempt was
made to push up the power on a bad valve the glass
would promptly melt at some spot. The cause of
the trouble has been found to be due to losses
in the deposits on the glass, owing to high-frequency
currents  induced. BSuch deposita are always
produced in valves during exhaustion, and vary
considerably.

Ii a number of wvalves are laid successmvely
hetween the plates of a small air condenser in a
very high -frequency field of the order of 20,000,000

sec, (without making any rconnections to the

May 20, 1922
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duplexing between Hendon and Birmingham, and
eliminates all switching.

The heterodyne may be either the transmitter,
or an independent small heterodyne in the receiver.
Both the transmission and the reception utilise the
same aerial and reflector, and the transmitter is
left going and can be operated while receiving.

There is no reduction in strength while the trans-
mitter is on, but a practical trouble has appeared.
Owing to the comparatively large power, strong
currents are induced in all conducting structures
and circuits close to the reflector and transmitter,

valves), the results are guite remarkable. Some such as the supporting towers and buildings, and
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Fig. B.

The Reflecior ab Inchleith,

every wvariable contact produces a noise. The
ehimination of all variable contacts in the neigh boar.
hood of the transmitter has proved a work of some
magnitude.

Reflectors besides giving directional workmg, and
economising power, are showing another unex-
pected advantage. which is probably common to
all sharply directional systems. It has been noted
tlmt practically no digtortion of speeech oceurs, such
as is sometimes found with non-directional trans.
mitters and receivers.

Although the resulis between Hendon  and
Birmingham constitute a record for telephony for

produce no appreciable effect, while others at once
put a big lead on the circuit, and if 200 to 200 watts
of high-frequency energy are available, the glass
gets hot and will quickly melt at some spot. One
of my assistants, Mr. E. Green, made a useful
discovery which overcomes this difficulty and it
is now therefore possible to use what are practically
standard valves, and their life appears to be about
the same as for lower frequencies.

During the continuous-wave tests at Carnarvon
it was found that reception was quite possible on
the transmitting aerial while the transmitter was
operating. This has been used successfully for

UNIVERSITY OF CALIFORNIA
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the wavelength—for such results were believed 16
be impossible two years ago —they are only a first
attempt and do not represent the bhest that can
now be done after the experience gnined.  Birming-
ham, it s interesting to note, s [0,40) wave.
lemgtha from Hendon.

It has thus been demonstrated that wavelengths
of the order of 20 metres are guite capable of pro.
viding point -to-point directional commercial serviee

FOLAR CURYES INCHREITH 2 REFLECTOR
55 METRE PARABOLA 11 METRE  APCATUREC
MILES FROM _TRANSMITTER

MEASURED AT 4

over very considerable ranges.  Such services will
be romparatively secret as compared with the usual
non-directional type of transmission,

The directional effeci obtained with reflectors
which are large compared with the wavelength, is
so good that it was suggested that it would prove
very useful for position finding for ships near
dangerous points, © Through the courtesy of Messrs,
I, & C. Btevenson, Consulting Engineers to the
Northern Lights, and the Commissioners of the

Northern Lights, trials are being made with a
revolving reflector erected on  Inchkeith  Island.
Credit is due to the anthor's assistant, Mr. N,

Wells, who has been superintending this work on
the island—very often under strenuous conditions,

The genernl idea is that a transmitter and reflector
revolving will act as a kind of wireless lighthouse.
It is not intended at present for long ranges, bat
rather that revolving reflectors should be erected
in position, similar to those at present occapied by
fog signals, and be capable of similar ranges, =0 as
to give the position to ships during fog when
within about 10 miles of the danger point.

An experimental revolving reflector Wi eredciaed
on Inchkeith, and tesis were made to 8.8, *° Pharos,'’
the lighthouse tender of the Northern Lights Com.
missioners, during the auwtumn of 1820, With a
d.metre wave, spark transmitter, a reflector of &
metres’ aperture, and a single valve receiver on the
ship, a working range of 7 nautical miles was
obtained. The reflector made a complete revolu-
tion onee every two minutes, and a distinctive
signal was sent every half-point of the compass, It
was found that this enabled the I.H“l'IF‘II:IH of the
transmitter to be determined within } point of the
compaszs, or within 2-8 degrees. Fig. 4 shows a
chart of the course of the s.& * Pharos,”
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These results were good, but it was desired to
know the effect of putting the transmitter lower
down at the point of the island where ships would
pass quitée near.. A new and larger reflector was
designed, and erection has just been completed.

Fig. 5 iz a photograph of the reflector at Inch.
keith.

Fig. 6i shows polar curves taken with reflector,

This latter figure gives measured polar curves
taken recently with the new reflector, and illust rates
very well how the beam sharpens up with large
ratio of reflector aperture to wavelength. The
curves were measured st a distance of 4 miles,

The best method of giving the direction to a shp
hy means of such a revolving beam reguires con
sideration. The method being adopted is, the
author thinks, the most practiecal one. When
listening in a receiver to a moderately sharp
revolving beam the signals are heard only for a
very short time. Taking the case of such a beam
shown in Fig. 6§ as prodoced by the 4-28.metre
wave : supposing it makes a complete revalution
in one minute, then at 4 miles with the receiver at
maximum sensitiveness signals will be haard for
7 soconds every minute. Near the limit of range
signals will be heard for only about 4 seconds
The exact time of maximum signals is not easy 1o
dotermine by esar, but the times of starting and
vanishing are easy to determine, as the rate of rse
and fall of the signals iz extremely rapid. The time
half-way between these two times gives with great
exactness the moment when the beam is pointing
to the ship.

It would be guite possible to arrange to send &
general broadeast signal when the beam passes
through true north; then by arranging for the
heam to revolve at a perfectly uniform rate, the
bearing on the ship could easily be determined by
means of a stop-wateh, This method is pml'hu.hh
the most accurate, but has some disadvantages
It entails accurate timing mechanism at the trans

Fig. 7.
One af the fwo shorl-wave receivers.
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mitter ; the use of two waves : and three, or perhaps
four receivers on the ship, as well as the use of a
stop-watch.

Fig. 8.

For the short wave two receivers are required,
one ot each el of the bridge, or one fore and one
aft. One of these is shown in Fig. 7. This is
necessary to avoid sereening by the ship itself.
If the broadeast wave for giving the time when
the beam passes true north is another short wave,
then two more receivers would be required.

The method provisionally adopted avoids aecuarate
timing mechanism at the transmitter and the nse

of a broadeast wave, also the use of additional
receivers and a stop.watch. On the base of the
revolving reflector contact-segments are arranged
so that a definite signal is transmitted every half or
quarter-point of the compass. A distinctive letter
is sont every two points and short signs mark the
intermediate points and hali-points.  When listen-
ing-in at the receiver a few short signs are heard
and one or two letters. The letters and signs
used are shown on the card (Fig. 8. I the
letters 4 (—) ¢ (--) 0o (———) & {—-) ¢ (—)
i (—-) are heard :

By reference to the card shown in Fig. 8, the
half-way position is between South and 8. |} Weat
and the bearing to the transmitter will be 8. | W,

The apparatus proposed is of s very reliable
nature, ”Flm spark transmitters are very robust, and
last for years without attention. The receivers are
simple valve rectifiers with fixed adjustments except
for a * backing off " potentiometer for dealing
with powerful signala at close range. The attennu.
ation of these waves over sea is so strong that a
little experience enables distance to be judged by
atrength of signals, and thid can be measured by
means of the potentiometer.  The only gualification
necessary for a person determining the bearing, is
the ability to read a few Morse signs.

In conelusion, it is thought that enough has been
done to show that short-wave directional wireless
telegraphy is likely to be very useful in the future,
and the results just described should lead the way
to more extended rescarches,

The names of some of those who have been
directly associated with these experiments have
alrendy been mentioned, and the author has to
arknowledge the large amount of help and assistance
derived from the advice and researches of many
ot hiers.,

Wireless Telephone Broadcasting in America

UNITED STATES GOVERNMENT

HE final report of a Radio Telephonic

Committes appointed in connection with the

recent Department of Commerce Conference
on Radio Telephony, in Washington, has now been
made public. The committee recommended that
an advisory committee to the SBecretary of Com.
merce be appointed, to consist of not more than
twelve members, six in the Government and six
from outside,

FRecommendations were made as to wavelength
allocation by classes, giving the amateur the band
betwean 15 amd 275 metres, and suggesting the
assignment of specific wavelengths to each broad-
casting station. except those operated by the
Ciovernment, within the bands designated for such
wse,  Experiencing great  difficulty in providing
even part of the generml service demanded, the
g f preree riiuuppr'ir'lr'ﬁi of the introduction of
direct  advertising at the expense of esential
:-nmmunllrnl.tl'lrl.

REGULATIONS FOR CONTROL

In connection with technical methods intended
to prevent and reduce interference, authority to
prevent unnecessary interference was sought, and
it was suggested that the Bureau of Standards
should make a apecial study of operating difficulties,
ranges, width of wave bands, ete,

With the report in ita final form, a legal suhb.
committee is now preparing a bill intended to give
the Government suthority to establish and enforee
regulations, which will shortly be introduced in
both houses of Congress, and, it is hoped, rushed
through, The Committes, headed by D, 8. W,
Stratton, Director of the Burean of Standards, and
including members of Army, Naval, scientific,
commercial, and amatear communication and radio
interests, recommend that the Secretary of Com.
merce be veated with authority to control the
establishment of all radio transmitting  stations
exeopt amateur, experimental and Government
atations, and the operation of non-Government
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transmitting stations, all receiving stations being
axcaptad, o Committes also & resolution
to effect that the types of radic apparatus
found moet effective in reducing interference be
made available to the public without restriction.

AvrLoraTtiow oF Wave Bawps.

The assignment of 22 wave bands for radio
telephony was made as follows: Transoceanic
axperiments, non-exclugive, 5,000-6,000 meotres ;
Fixed service, 2,850.3,300; Mobile service, non.-
exclusive, 2,500-2,650; Government broadcasting,
non-exclugive, 1,850-2,060; Fixed station, non-
exclusive, 1,550-1,650; Aircraft radio telephony
and telegraphy. exclusive, 1,600-1,560; Govern-
ment and public broadeasting, non-exclusive,
1,050.1,600 ; Radio beacons, exclusive, D50.1,060 ;
Aircralt radio telephony and telegraphy, exclusive,
B50-050 ; i0 compass service, exclusive,
750-850; Government and public broadeasting,
200 milea or more from the seacoaat, exclusive,
T00.-750; QGovernment and public broadcasting,
400 milea or more from the seacoast, exclusive,
850-700 ; Marine radio telephony, non-exclusive,
850-760 ; Marine telegraphy, exclusive, 525-6560 ;
Aircraft radio telephony and telagraphy, exclusive,
500-625: CGovernment and public broadcasting,
exclusive, 484-405; Private and toll broadcasting,
2B5-485; Reatricted, special amateur radio tele-
graphy, to overcome barriers, non-exclusive, 310;
City and State public safety broadceasting, exclusive,
275.285; Techniral and training schools (shared
with amateur), 200.275 ; Amateur telegraphy and
telephony (exclusive, 150-200 metres) {aha.mdl with
technical and traind schoola, 200-275 metraa),
150-276 ; Private and toll broadeaating, exclusive,
103150 ; Reserved, all balow 10,

WaaT 13 Broapcasting ¥

To eclear up certain difficulties due to lack of
definitions, the Committes defined CGovernment
broadeasting as that done by departments of the
Government ; Public broadcasting, that carried on
by public institutions, universities,
stations as are licensed to disseminate information
and educational service; Private broadeasting,
signifying broadeasting without charge, by a station
OWNer, communication company, slore, newspaper,
organization or individual licensed to disseminate
news, entertainment and other service ; and Toll
broadeasting, where a charge is made for the use
of the tranamitting station,

Private detective agencies desiring to opérate
radio  telephone broadeasting stations, it waa
recommended, should be required to co-operate
with municipal or state services in the use of the
wave band 275-285,

In view of public demand for broadcasting, it
was not deemed desirable to send messages over
wide arean for point-to-point communication,
except where communication could not be effected

other means. It was recommended that for
thia purpose other means should be used. An
immediate study of geographical distribution of
broadeasting atations was urged to secure the best
parvice with minimum interference. Where con-
westion of radio broadeasting existed, it was recom-
mended that the SBecretary of Commerre should
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assign suitable hours of operation to stations
When conflict of transmissions occurs, consideration
for the public not otherwise reached was recom-
mended, and the priority of stations was sstablished
as CGovernment, Public, Private and Toll.

No ADVERTISING,
Diirect advertising by radio broadcasting was
ibited and indirect advertising limited to the
statement of the station'r call letters and the name
of the concern responsible for the matter broad-
caated. :

RBecommendations that the trenamission o
aignals tending deliberately to interfere with the
recaption of official time signals, constitute grounds
for the suspension or revocation of a license were
advocated in the report. Licenses for operators of
radio telephone transmitting stationsa, should also
require & knowl of receiving and transmitting
apparatus and t International Morse Code
sufficient to receive at a rate of not less than ten
words per minute,

It was agreed that the operation of Government
stations be condurted in such a8 manner as not to
interfere with the commercial traffic and broad-
casting, and that whenever Governmont-owmnes
atations were used for the transmission of commercial
traffic and broadeasting, they should ronform to the
regulations establis by the Becretary of Com
mBrce,

RECOMMENDATIONS RELATIVE TO AMATEU Rs.

The final report recommended that the status
of the amateur be established by law and that the
limita of the wave band allotted to the amateur as
given above {150-275 metres) he specified in the
law, and that the amateur continue to be under
the jurisdiction of the Department of Commerce,

For the purpose of self-polict among the
amateurs, the creation of amateur Deputy Radio
Inspectora, alected from their number in each
locality, was approved; that upon receipt of
notice of such elaction the Radio Ingpector in charge
of the district appoint the person chosen a8 Deputy
Radio Inspector, serving without compensation or
for the sum of one dollar per year ; that the duty
of such amateur Deputy I tor should be to
endeavour to the best of his ability to accomplish,
under the direction of the District Radio Inapector,
observance of the Radio Communication Lawa and
the Regulations of the United States and the
observance of such local co-operative moasurea as
are agread to in each community for the minimizs-
tion of interference between the various groups of
the public interested in radio ; that such Amateur
Deputy Inspectors be clothed with whatever
authority might be necessary in the opinion of the
Diatrict Radio Inspector.

1t was also recommended that the waves assigned
to amateurs, between 150-275 metres, be divided
into bands according to the method of tranamission ;
damped wave stations being ansai the band o
lowest wavelangths, interrup or modulated
continuous wave radio telegraph stations the next
band ; radio telephone stations the next band, and
finally unmodulated, continuous wave mdio tele.

raph stations the band of highest wavelengtha,
ﬁ‘lut amateurs be permitted to carry on broad-
casting within the wavelength band assigned by
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the Secretary of Commerce to amateur radio tele-
phony, was recommended.

NEArLy 19,000 TRANSMITTING STATIONS.

Within a few days the ent of Commerce
will have issued ita 19,00(th transmitting license.
To-day there are 18,804 stations of various classes
entitlad to transmit radio signals.

On April 28th, the number of amateura licensed

listed in their nine distriote was 15,081,
but as these reports come in only monthly, the
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number has probably already passed 16,000. A
-un'-nyufnllﬂ i givea a total of
212, the number of which is increasing daily.

The balance of the stations are, of course, com-
mercial, ship and special stations, which do not
inorease as fast as the amateur and the popular

stations.

Betwesn April 23rd and 2Tth, twenty licemses
were sued, among them there were three universi-
tiea, two newspapern, & church and a polioe
departiment.,

Listening In
By J-. E. WnEes.

OWADAYS one can read ad infinitum about
valve circnits, high and low [requency
amplification and valvea of all types; but
nne rarely sees an account of actual results. |
proposs, therefore, to write a little of what I
acthumlly get on my a us in the hope that
others will be prom to do the eamo; it is
lwet to com resulta and in that way to seleot
the most suitable apparatus for one's particular
requirements.
At the outset, I will detail the seta 1 have in use
At 1.I:|n resent tuna
of most of my work is & C Mark III

-mpltﬁu-r. At first this must sounrd st : but
the amplifier is fitted with a el just in the space
occupied of old by the H.T. ; on the panel
I have fitted a separate recti valve, but above
ull o peri detector mounted inside a rubber tube,
Alongmide 1 keep a ta heterodyning valve.

The coils to supply all sets are of the honeycomhb
rvpe for all wavelengths above 800 metrea; for
and Hﬂwthnt,lmspldarﬂbd.

With the l-uh\gmw apparatus | can read all
ordinary spark W. stations. For example :
Sap I want to chack my chronometer by the
16556 G.ML.T. time si from is, aa I do

each evening. First I switch in my t coils ;
then [ plog in my crystal set and awitch on the
ie.-p-umhﬂamdr. following this, I put all of
the 4-volt current through the filament of the
nmphﬁur but only 15 volta on the plates ; in this
uieter and far more
vlearfy than by using any valve as a detector.

A further exampls may serve to show the con-
venienoe of this a tus. Lat us assume that
we want to get the shipa on 800 ; all the change
necemsary ia to switch off the separste heterodyne ;
switch in the spider coils ; increass the plats current
rﬂﬂﬂﬂhmﬂ%mﬂmhﬂmﬁ; then
the shipa come rattling in.

Ths above st gives me the f intereating
itema : On C.W. 1 get all big stations from Panama
to Cairo ; Enmtintarut.mgmﬂiwﬂhpm

i time ; occasgional richn news

Several uﬂglthu fn:hﬁgtﬁlnﬂhn?m muf read
on crystal only, wi (] courss, of a separate
heterodyning ve; there 8 no more certain
WAY.

E;n the spark I get Moscow, Coltano, Malta,
Nauen and hosta of ship and shore stations.

In telephony I get with ease Croydon, Paria and
ona or two more, but the set fails aingularly to bring
in our dear old friend, the Dutch Conocert, or any
of the land stations or planes on the London-Pans
air route, excepting Croydon.

For the latter class of work, and for all other
kinds of delicate work, 1 use a asix-valve high
frequency set. Thie has interchangeable trans-
formers, and of courss, a separate heterodyne.
The switching arrangementa are such as to enable
any number of valvea to be put in use. In fact, a
single valve can be used, -heterodyned.

or very delicate Jong distance work, this set ix
used as follows : First of all the station 12 tuned in
to cacillate with reaction ; coil reaction oscillation
ia then stopped by lomsening the coupling ; next
the set im made to oscillate with tho separate
heterodyne and tuned to the exact note obtained
originally, Now the reaction coil is brought back
very gingerly to nearly its original ition. The
mgtmful ndju.atman{'i.ll prﬂmf?ﬁrﬂu i
clear loud signals and no other method of work will
ﬂn“ the same salectivity. The one drawback is the

gth of time required to get everything in perfect
tune, and to keep it there with ever-changing
currenta.

For telephony, of course, the six valve set is i,
pur excellence. For instance, if only three valves
are used, and the result sent to a loud speaker wia
the C Mark III amplifier, the Dutch Concert can be
heard easily 50 yards away. I regret to say that
some of our people insisted on dancing to the music
laat Bunday afternoon.

The distortion caused by the loud speaker is very
bad, however, and it is far preferable to use the
tolephones, especially for speech.

Wirelesa to me is literature, music, society, and,
as before hinted, occasionally narcotic. have
tried to sketch the means by which I have * got
thers " after several of experiment. 1 know
othera do better. ill be mo good aa to tell
us of their methods and what they get too 1
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The Mechanical Design of Switches for Inductances

By J. R. HOULT.
Member of the Manchester Wireless Society,

N designing switches for use with Inductances

there are several requirements which must

be taken into account, namely, robust con.
struction, lengthy service, freedom from capacity
effecta and smooth working.

Tha necessity for robust construction will, of
eourse, be obvious, and with robust construction
lengthy service ia closely allied. It does not follow
that & strong switch will always give lengthy
service ; it may grind itself to pieces with constant
wear, or again, it may be so strong that the blades
tend to jam when passing successive contacts.

Fresdom from eapacity effects is more a matter
of carefully considering the circuit in which the
switch ia to be used. In a plain inductance cireuit,
sz Fig. 1, it will be found that the switch should

Fig. 1.

be placed in the earth lead as shown ; if this is done
the capacity effect of the hand when making
adjustments will be found to be at a minimum.
There are, however, circuits in which the switch
would be desirable at the grid end of the inductance,
and hore we have to make allowancs in the design
of the switech. In the switeh to be deseribed
the writer has arranged s fairly small knob st & good
distance from the front of the panel, an arrangement
which gives good service in practios,

Smooth working of a switch 1s, generally speaking,
the result of careful * bedding ™ of the blades
and a consideration of the ratio of the dismeter
of the contacts to the distance between them.

In the photos Figs. 2 and 3, the type of switch
favoursd by the writer s seen attached to an
inductance former of shellsced cardboard. It
will be noticed that the stop pins are used to
support. the inductance former; this allows the
whaole mductance and switch, a8 a unit, to be
removed from its case.  This tyvpe of conatruction,
which i becoming widely recognised as a standard
arrangement, 18 strongly recommended by the
writer, since any sdjustments are easily carried
out, and in the case of inductances like that shown,
it will be seon that the length of the wire required
for tappings 158 reduced o an absolute minimum.

This is not only desirable from the cost point of
view, but also froom the more important one of
capacity effect, as it will be seen that if the former
was independent of the switch and fixed in a case
with the switch base as a sort of lid, its tappings
would have to be much longer in order that there
would have to be sufficient room to solder up the
connections. When the *' lid " was put on, the tap-
pings would be twisted and crumpled between the

Fig. 2.

former and the switch base, and the resulting path
for the H.F. currents would be anything but
straight.

The dimensions of the switch are given in Figs
4, 5 and 6. The dimensions of the base should e
made to suit the cabinet or box in which the
switch will be fitted.

It will be seen that the switeh consists of a spindle
A with a milled knob, carrving the blades C and
a bush B for the ebonite base,

The threaded part of the bush, which is shown

=

Fag, 3.

as 7,16 of an inch long and having 28 threads
per inch, 15 one of the important pointa to noties
This length decides the maximum thicknesa of
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base on which the switch can be used. In future
switches the writer will increase this length to
9/18 of an inch (with a oo ing iNCraass
in the length of spindle " A ") in order to accom-
modats bases up to § of an inch thick. If a thinner
base ia used the bush is not cut down, aa the axtra
part sticking through doee not interfere with the
working of the switech. The method of attaching
the blades to the api ia shown at D. The
hole in the blades is & tight fit over the spindle, and
the two blades are up tight to the shoulder
and two small holes drilled. Small brass wire pegs
are then hammered in and filed off flush with the
undsrside of the blades. The method of fastening
the spindle in the bush so that the nut will not
work loose ia shown at E. A 6 B.A. hole ia

T = @
- ﬁg\ ®]

®
=

tapped into the .u_pmdh {in the marked 3/16

of an inch Whit in sketch l.lu:lnlcrl;r

and waasher is placed over the nut as shown to

the nut from working loose. A spring wasaher is
under the same nut to keep the blades

bhard down on the contacta.

Tha whole switch is made of brass with phosphor
bronse blades and ahuma;lta knob and bass.

The stop pi are own at F (Fig. 6), and
requﬂnuﬁmltiunumptthlttﬁnblmh

to receive them, a8 there is not room for
s nut at the back.

The contacts themselves are & decided advantage
over the commercial type where the atem is turned
down from the contact diameter as they cost
considerably less and they can be used for any thick-
rvess of base, the varying factor being the round-
headsd screw which can be bought in almost an
length. The tappings are soldered on to the
of the screw by the writer, but in temporary
switches they can be placed directly under the
screw head and tightemed-up.

With regard to assembly and bedding. The
contacts are first mounted and well tightened.
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A file should be over a8 many contacts
as possible and well rubbed to emsure that all
contacts are the same height; this procesa should

[P

"] ! T"]ﬂ"‘
= Il _l%'ﬂ': POl O
§ : W —
. Fig. 5.

ba repeated with a piece of emery cloth over the
ﬂhmpgwnmmthauﬂm Next place the bush
in position, and, finally, the switch. When the
switch ia tightened up and the 8 B.A. screw got into
ition & piece of emery cloth should be placed
up over a few contacta and the switch arm
run over it; rub the switch to and fro several
timea to bed the bladea parallal to the contact
faces. The edges of the blades then need carefully
rounding.

It will be noticed that the blades are not bent

over squarely, but at a elight angle. This is an im-
t factor to the successful working of the switeh

as it makea the contacts self-cleaning and tl
assista the smooth working of the lwitg? I}'rl:
will ba seen that a slight scraping sction takea
place, and to mssist this a trace of oil should be
rubbed over the surface of the contacta

In conclusion it might be mentioned that the
writer has had several of thess switches in constant
use for & ?Md of three years, no adjustments
of any kind having been found necessary.

The Reinartz Tuner.

Mr. Harris pointa out to us that in the duigrams
of his article on the Reinartz Tuner there are two
alight errors. In the diagram of connections on
page 100 the aerial tappings are mumbered 2, 4,
5,8, 7, 8and 8. Actually they should be numbered
10, 8 6, 5 4, 3, 2 and 1. In the constructional
drawing on page 183 the tenth tapping of the asrial
eireuit should ba connected to the central filament
terminal, Both of these points were made clear
in the text,

B2
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Four-Electrode Valves and their Circuits

By Cart. H. pE A. DONISTHORPE.

(Continued from p. 201.)

The President

1 believe Mr. Scott-Taggart wishes to speak; I
will ask him to continue the disenssion.
Mr. J. Scott-Taggart.

Belore describing one or two kinda of
valve which I have designed » 1 would like
to make a few commenta on the paper which we
have just heard.

Personally, | am not a great enthusiast where
special kinda of valves are concerned. The valve
which has been described to-night is & complicated
structure containing & filament, two gride and an
anode, and this valve is intended to enable us to
obtain high frequency amplification, with a stage
of rectification and a stage of low frequency
amplification. We have noted from the
that we have sedn to-night that the different
slementa used, such as inductances and trans-
formers, are of the kind used in an ordinary recsiving
“t,mdltmltumathntvmhtthmwmi bry
making & complicated valve having s plurality
of electrodes instead of using the ordinary collection
of two or three standard three-slectrode valves.
We do not benefit by having fewer component
g:r':. The only way in which we derive any

fit ia that we can use a mngle valve instead of,
say, two or three three.slectrode valvea, and all
those who have had any experience in the conatruc-
tion of thermioniec valves will, I think, agree with
me when [ say that to make the four-slectrode
" walve that has been described to-night, necessitates
as much time and trouble as two or three standard
types of valve which are made in wvery large
qunnht-lu. so that it always seems to me that with
uni?-u of valves (freak valves, we may
ul.I! them), they produce some l:ﬂ:.i;-;u'll!nljlr new
effect, we are complicating the problem of receiving
mnlmll.gmll.wumtrymgm uce A
co sst in & roundabout way which givea
neither improved results nor cheaper manufacture.
The disadvantage, moreover, of trying to combine
everything into s single valve is that the circuit
tends to oscillate much more readily, and adjust-
ments are more critical than in the simple case
with two or three valve receivers. I have not
dealt with the guestion of saving in valves. T doubt
very much whether anything at all is saved on it,
becauss three-slectrode valves are made in thousands
and can be mads fairly cheaply, whereaa a apecial
valve with two grids complicatea the construction
very greatly and is an expensive proposition.
Then again, in the mtmeunn of thess valves
there in a tenden greater loas due to non-
uhiformity, the di arant. swings. It is bad eno
to construct uniformly two or three-slect
valvea, so that when we make an addition to it we
complicate the problem still further.

Then again, turning to the question of the amount
of amplification we got by a valve of this kind.
It has been said that you get an amplification

equivalent to three ordinary valves, but 1 am
doubtful whether that is so, because in the first
phﬂnttuawﬂ.l accepted fact that a valve cannot
out all three functions at the same time to
l;.h effect ; it 18 better to allow & valve to
amplify high I'lnqmnc;,r or low {requency at a single
stage, and to use different valvea for the different
subssquent stages, 8o that onee you begin to do all
these things with a single valve, you are liable to
uce complications which are disadvantageous.
;‘i‘uuaat.]m-va.lvauuhnmm, got & stage of
high frequency lmphﬂmhm. md% get & stage
of rectificetion which is inefficient hat you are
doing mtn-uunlﬂmmngvniwulmt:ﬂurmd
a Fleming valve is really no better than a crystal
detector ; t-han you e the rectified curremts
from this valve rectifier and amplify them
at low frequency, so what you are doing is squivalent
to a stage of high frequency ification, followed
by a crystal detector and a stage of low frequency
amplification. When you are ~three three-
electrode valves, you get a stage of frequency
amplification, a stage rectification which may be
three or more times as sensitive as 8 two-slectrode
valve and then a three-slectrode valve ia used as
an amplifier. And you can use all these valves to
the hest advantage whether it be aa rectifier,
high f mnrnrhrwf amplifisr.
Thara i another pnmtm%inh to mention
in connection with the sircuit. I noticsd in Fig. 7
two pointa; ome was that the tranaformer which
back the low current for low
amplification is connected at the grid end of the
inductancs. I would be very pleased if the author
of this paper could explain the ressom for putting
the transformer at the grid end instead of at the
filament end, because generally speaking it ia good
practice, and the best practice, to place a piece of
n.ppmtunmuh“lt.m;durmerurhtt-ﬂ'y at a
point of sarth potential and not at a point in the
circuit which is at high frequency potential to sarth.
There is also, I notice, no grid condenser connectsad
acrosa the grid winding of the low f[requency
tranaformer.
Coming to the valves which I have dee
lnyualf possibly the same objections might be raised
ainst them. It is gquestionable whether any of
gﬁﬂ freak valves have any merit over the ordinary
threa.slectrode valve. Of course, you are open to
get & certain advantage over the mingle three-elec.
trode valve, but I think in general it is preferable
to keep to a pair or three ordinary thres-slectrode
tubea instead of trying to complicate matters by
putting all the electrodes into one tube. Of couree,
if you get some entirely new scheme which cannot
be resolved into three-slectrode tubea, well and
good ; something new is uced. But if you are
going to produce the old effect in & more com-
plicated manner, it is better to stick to the ordinary
methoda of reception.
I have brought along a few slidea which I have
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sketched out, and I hope they will come out
sufficiently clearly to be seen.

Fig. 8 illustratea a four-electrode valve of a kind
already described by Mr. Donisth . Two grids,
G, and G, are used and these grida both apply
high f tials which vary the electronic
eurrent Howing from the flament to the anode A.
The incoming signals set up oscillationa in L, and
C,, and thess oscillations are applied to G, and
produce amplified oacillations in the anode circuit
of tha wvalve. We have the anode A, a tuned
oacillatory circuit Ly Oy, the telephones T, and the

Y P

..H...:E.._*@

Fig. 9.

anode battery which is below. Now, if we examine
that circuit to start with, we will see that when
signals are i received, the oscillations are
amplified by the wvalve, and produce amplified
currents in L, and C,, and these amplified currenta
are now roctified by the valve, and also amplified,
and 1 do that by connecting the grid coil L, across
the grid O, and couple it to the coil L,, Now,
when we are receiving wireless signals, we the

cacillations in L, C; passed on to the grid
ecoil L,, and applied to the second grid G, where
This ean be dona either by
grid condenser in the G, grid

pomtive half-eyeless, and so produce a
rectification effect. Now these oscillations applied
h:r L, to the grid will give a rectified current in
the anode circuit, and we therefore get in the anode
circuit not only magnified high-frequency oacilla-
tions which are passed through L, C,, but also
rectified low frequency currents, which through
the mlﬂphmm e advantage of tpl::rimuit is
that we can get reaction effects and also high
frequency amplification and detection, the detection
being accompanied by low frequency amplification,
although no transformer is shown in the particular
example I have shown. The coupling between
the coils at L, is such that there ia & reaction affect
between these two coils, and if the coils are coupled
sufficiently tightly, continuous ocscillations will be
nut u. in the cirewit Ly C, and by tuning L, C,
usncy slightly different to the frequency
uf mn:nuing continuous wave sgnals, beata will be
uesd in the cireunit, and these beats will be
rectified by the valve and will produce signals in
the telsphones.
The advantage of this circuit is obtained chiefy
when receiving continuous waves, and an additional
advantage ia that the osrillations are not produced
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actually in the aerial cirounit 88 in the usual form of
continuous wave receiver, but in a cirouit to the
right of the valve, so that the valve really acta aa
A trap which allows incomi continuous wave
signals to be applied to the grid, but does not allow
the local oscillations to get back to the aerial circuit.
It is difficult to prevent & certain amount

back, but the amount would be very small
négligible in comparison with the amount which
geta back in the case of the usual sell-heterodyne
circuit.

The sseond type of valve is one which 18 becoming
important commercially, and is fitted to a large
number of steamers muludmg the new Cumard
veassl Berengaria,” and it is called the
* Negatron.” Bome of {rcm may have read about
it in the Radio Review. [t is a form of valve having
four alectrodes, but wor on & different principle
to any of the other kinds of valves which have been
shown here. I have two anodes which take the
form of HBI:. ﬂhﬂmﬂf Hh:ilﬁrm are ;n;kud A and B
ONe 06 84 t ament, &
between the filament and anode B N s
(Fig. 10). This grid is usually in
the form of an ordinary piece of E
wire not in the form of a meah,
and the ecircuit which ia used in
eonnsction with it for demonstrating 2
the action of the tube 18 gmiven m
Fig. 11. The object of thiz valve
in esmentially to produre a negative
rosistance offect. You all know
the nature of & negative resistance
characterstic and that the current
curve slopes down, and that as we
increase the voltage applied to a
conduetor the current decreases, an
it 18 also awell-known fact that any
negative resigtance device, if applied
to & cirouit having ordinary re.
pistance, will neutralise the re-
mstance, and if we connect an oscillatory eircuit
in & negative resistance device we can produce
sontinuous oscillations, which may be used for
transmission or for any other purpose, =a that
negative resistance devicea are very important,
In Fig. 11 we have two anodea A and B, ax shown
in Fig. 1. In the A cirewit we have a battery
about 60 volts and & milliammeter M. The anode
is connected to the grid through a batiery B,,
which 18 put there to give the grid G a voltage
about zero, otherwise it would have a high puositive
potential. The anode B is connected to a high
tenmion battery H,, also of about 6 volts. The
action of the armngement is briefly this: By
adjusting the filament enrrent, | arrange that the

Fig. 10,
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electrons from the filament all go to one or other
of the two anodea. Now, when such are the con-
ditions, if we increase the number of electrons
passing to one anode, we must take away slectrons
which are going on to the other anode, because there
in only a limited supply ; if one anode takes more
the other must take Now, if we supposa that
the vol of B, is increased, the voltage of the
anode A 18 increased. In the ordinary course we
would expect the anode current A to increase, but
the grid G is made more positive, and this extra
potential on the grid G increases the number of
slectrons flowing to the anode B, the total number
being still distributed between the two anodes
The current to B increases, and the extra electrons
must come from those which would have gone to
the A anode. The grid, therefore, acta as & means
of diverting current from one anode to the other.
By supplying an extra positive potential to the
anode A, the tendency ia to inerease the current.
At the same time we are increasing the number of
electrons flowing to B, and therefore decreasing
the number Bowing to A, so that the result is that
the number of electrona flowing to A decreases and
therefore the A anode circuit has negative resistance;
if we include in it & cirouit having positive resistance
such as an oscillatory eircuit, continuous cacillationa
may be produced.

Fig, 12.

The theory which was worked out long before
the actual valve was constructed, has proved to be
correct by characteristic curves taken ©f the valve,
Some actual characteristic curvea are shown here
(Fig. 12). We have the main anode current
characteristic curve which is shown by the thick
line. That represents the amount of current
flowing to the left-hand anode, the anode marked
A in the previous figure. The vertical line represents
soms steady voltage which is normally on the anode,
say 60 volta,. Now, if we increass that 60 volts to
70, we notice from that characteristic curve that
the current in milliamps. decreases, and that
decreasing effect ia obtained from the top of the
ourve right down to the right-hand side, so that
over that range of voltage the wvalve acts as a
negative resiatance, If the normal voltage i too
small, the effect i longer obtained because the

valve is no longer saturated  As we are increasing

the voltage on the main anode marked on the bottom
weale, we are making the grid more positive and
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inoreasing the current to B, and the dotted line
ghows the diverted current. I1f we compare the
main anode current and diverted current we see
where the electrons are going to.

Ag the B anode ocurrent increases, the A anode
current decreasss, and the total current ia shown by
the top curve. If we measure that valus it will
always remain the same. It is simply & question
of two anodea dividing up the slectrons between
them. If one takes more, the other must take leas.
If we add the two together their currents will
always be the same.

-

Fig. 13.

Fig. 13 shows a practical example of the way in
which the Negatron is used as an oscillator for the
raml:rtinn of continuous waves. The right-hand
portion, to the right of the battery By, 18 a simple
roooiving eircuit wsi a leaky econdenser, R,.
as the means of obtamning the rectification affect.
That portion is simply the usual receiving circuit,
but the left-hand portion is the negative resistance
oacillator, which is the external heterodyne. It
produces beats in the serial circuit, and the cecillator
18 really the same as the previous illustration, ex
that we have got one or two practical details in-
corporated. For example, instead of having two
batteries we have only got one By, Then inatead,
of having a battery to prevent the grid being given
a high positive potential we have a little condenser
which is shown above the letter G, and this condenser
is an imsulating condenser, & resistance R, being
provided to kesp the grid from accumulating
quantities of electrona. It is not the ordinary gnd
condenser used for the of rectifiestion.
We connect the opscillatory circuit L, , in the B
anode circuit, and the moment that it is connected
up and the filament rhecstat R, adjusted to a
suitable value to produce saturation in the valve,
the circuit Ly C; will oacillate.

Fig. 14 shows another use of the Negatron in =
sell-heterodyne circuit. Instead of using it as a
separats oscillator for external heterodyne -
tion, I am now using it as a salf- &
have the receiving circuit L C,, which forma the
aarial circuit also included in the main anode
circuit, so that oscillations may be set up in it, and
all we have to do is to comnect the ones T
in the position shown, or we can preferably conneet
the onea in the other anode eircuit. It makes
little differsnce in which circuit you connect the
telephones. Oscillations are set up by adjusting
the filament resistance R,.
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Anmuutm;uﬂmmn be obtained with a
rmut«nfth-hmdlndt.hﬂruthndnmp n!l-hl
lﬂlllﬂimlmyhumduwd..mtthm
self -oscillation but sufficiently to produce a dec
of damping. It was a long uma agu:r.

bong before the three-electrode valve came into

prominenee, to use negative resistance devices of
different kinds in this country to reduce the damping
of eirewits and so get stronger signals, and any

negative resistance device, of no matter what type,

) S

-
)
v

Fig. 14.

be applied for this purpose. Where thia 18
done, we can connect a resistance R, of about 30
im LC;, and, by adjusting tlw resistance of
Eln. alter the damping of the aerial circuoit

E:; preceding self-oscillation, and under
we get very strong amplification

slide (Fig. 15) goes back again to a form
imn which two grid valves are used. In
ﬂll:—‘l have, instead of using a single grid to
low and hlgh imquﬁnr} signals, kept a
m;:ﬂ for each particular process. (ne grid
5 reserved for l:ugh f.mqmncj amplification, and
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primary of Ly, which on the hi ue
oscillationa to the tuppim of the ﬁm?vﬂlnﬁ
This also amplifies the high frequency oscillations
which are passed on by means of the transformer
Ly to the three-electrode valve Y,. The rectified
currents are communicated by the low frequency
transformer T, back to the second grid of the first
valve, the amplified low frequency currents being
appliesd by the intermediary transformer T, to
the lower grid of the second wvalve, They are
again amplifisd and finally signals appear in the
telephones T.

Mr. C. F. Phillips.

With regard to Capt. Donisthorpe’s remarks,
I should be glad if he would explain, if it is con-
venient to do so, exactly how the circuit he showed
on the sereen as Fig, 7 158 made to generate oscilla-
tions. 1 saw, I think, two ways in which it may
possibly generate, but it struck me when [ heard
the telephones humming on the table that it was
generating at audio frequency. 1 take it that if
this is so there may be some difficnlty in varyving
the note, and as the amplifier in the form in which it
stands 18 intended, [ beheve, to receive continuous
waves without a separate heterodyvne, | am not
quite sure whether generation at audio frequency,
without any ability to vary that frequency, would
be very successful in the reception of continunous
waves, [ think that iz the only remaeark theat 1
have to make execept to say that 1 very much
agree with Mr. Seott-Taggart that the valve which
Capt. Donisthorpe has called the * guadrode,”™
bt which 1 believe Dir, Eccles called the *° tetrode, ™
i5 im no way better than several three.electrode
valves, The only saving that 1 can see 18 a saving
of filaments, and filaments are not very expensive
things, and 1 daresay that the particular filament
of the type of valve we are looking at, would take a
current probably of the order of 0-5 to 1+ ampere,
or something of that sort, whereas if we use three

the other is hp'l:- mquanﬂ amplification.  three-electrode valves of the type which are known
For example, m rét valve V,, the incoming as low temperature emitters we might get three
agnals are top grid, the high frequency  valves and run three filaments at perhaps o thied
ol kmtions l'-h! 1*'1'! passing through the of an ampere, and 80 &ave in battery power, | am
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not st all sure that three low temperature emitters

in the future will coat very much more than one
four-slectrode valve. I may in the future.

Mr. R. E. H. Carpenter.

Thers are one or two guestions which I should
like to ask Mr. Scott-Taggart. First of all, I must
sxpress my appreciation of the extremely lucid
way in which he axplained the action of the
* Negatron," device. In connection with that
circuit I would like to know whether, when an
oecillating circuit is connected in series with the
* Negatron," the frequency of the osci|lations
hears a olose agreement with the caleulated +' L C
value. It is difficult in the case of the ordinary
tricde arrangement to calculate your frequency,
nor can it be given by any circuit arran ant,
owing to the necessity of coupling the retroaction
ocoil to the main inductance. 1 notice that the
curvea which he gives for the ' Negatron" are
curves in the ordi sense in that they are not
particularly flat at any point. 1 wonder whether
such a eircuit is particularly rich in harmonics.

I was intereatad in Mr. gmtt-Tlggut‘n remarks
that it had been proposed long before the advent
of the valve to use negative resistance devices to
reduce the decrement of aerial circuita, and one
would be interested to know what device other than
the valve existed or whether that was merely the
expression of a higher scope for the future,

Hr : s m*mm-

With regard to the question of harmonics, I
do not think any more harmonics are likely to be
produced with a ** Negatron ' than with an ordinary
valve system, because with that you have got a
point of saturation, and, of course, the ' Negatron ™
generates comparatively feeble oscillations, depend-
ing on the size of the valve and unless the negative
resistance portion of the characteristic curve is
employed the valve will not generate oecillations
for the simple reason that the curve is not sloping
down. With rogard to the caleulated I'raq'uan_c:y,
that is nearly always the same as the actual
frequancy obtained, and the " Negatron ' in that
reapect resemblea a single cireuit oscillator in which
you have a single oscillation circuit without any
reaction coil and connect the filament to the
middle point on the inductance, and the two ends
of the coil to the grid and anode of the three.
electrode wvalve. Of course, the wvarious effects
which control the frequency bear on matter, for
example, the wanode filament current. With
regard to the lessening of impedance, I did not
say that a negative resiatance devico had been used
to reduce aerial resistance to a critical value, but
that it had been used generally, and applied to
different kinds of eircuits, especially with respect
to telephone circoits, Dudell, for example, used
one of his first area for the purpose of lessening the
impedance of the telephone lines, and telephone
apparatus, and he got & very marked increase in
mensitiveness, The effect 18 really equivalent to
the ordinary reaction effect obtained with the
three-electrode valve, The two phenomens are
identical in their results. He also pro to use,
instead of the ordinary are, which is not suitable,
a vapour lamp, and Cooper Hewitt a few wears
Inter in 184 developed the nlea considerably, and
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used the Cooper Hewitt lamp to reduce the damping
in telephones, so that it was not a very greet
step to Lp]:-]jr the principle to ordinary wireless
signal circuita.

Mr. Oawald J. Carpenter.

I may have misunderstood Mr. Scott-Taggart,
but I believe he stated that note frequency amplifica-
tion is obtained, using the four-electrode valve he
described. If this is correct, and the potential of
the outer grid is varied at note frequency, it seems
to me that any attempt to secure a condition for
autodyne reception will result in generation of
audio frequent oacillations. This is the case with
the Marconi device which, however, employs &
heterodyne unit for undamped wave reception, in
accordance with the usual commercial practice.

In connection with this type of valve 1 should
like to mention a possible field for experiment
which may be of interest.

The single-valve telophony transmitter utilisi
“grid control™ ia becoming very popular wit
amateurs, particularly in view of the extended
amployment of short wavelengths. Unfortunataly,
you cannot obtain & very high percentage of moduls-
tion with the standard arrangement, since when the
amplitude of the generated waves in varied very
considerably the valve will momentarily cease 1o
oscillate, and therefors the formation will
become broken and very distorted. In Fig. 16
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Fig. 1.

I wive a cirewit which is not new but which is not
genorally known., It will be seen that the micro-
phonic control circuit 18 connected to the inner
grid of & four-electrode valve. As this El'.il:l. 1=
nearer the filament than ia the main grid. it is able
to effect an equivalent control of the slectron st ream
with smaller potentials. The utility of this -~
evident when handling outputa necessitating hagh
gritl potemtials. The microphonic currents are,
of course, no longer su on the oscillatory
rurrents, which now traverse the outer grid circuir.
and substantial modulation of the high-frequency
energy may be secured with improved stabilivy.
The anode and outer grid circuita are sometimes
coupled through a variable capacity, as indicated
by dotted lines,

I should like to mention another matter, that e
the attempt to deprecats the need for four-slectrode
valves, ne int which seemns to have been
overlooked i that if you have one valve doing the
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work of three, you have but one replacemeént charge
in place of three. Also, you have & more robuat
filament, yet one taking considerably leas current
than thm and having a considerably longer life

that is an interesting point regarding maintenance,
As for construction, I do not think the difficulties
ArT  As as has been . Captain
Donisthorpe has brought a specimen and from this
it will be seen that, unlike the low-temperatura
emitters mentioned, the electrodes are not of a
micrometrical nature, and that they are well spaced.
Mr. M. Child.

1 should like to ask Capt. Donisthorpe whether
he has received satisfactory telephony with one
of these four-electrode valves. 1 think that must
be a point of interest to a great number of us here,
bacause wea are interested In transmismon and we
are certainly interested in the reception of telephony,
andd [ think if we could have a little mmformation
on how thia valve behaves in actual practice
in the reception u-i'mh it would be probably useful.

A gpood deal has said to-night on the gueation
of negative resistance. [ beliave that it is of great
utility in eliminating atm eric disturbancea.
When we get strong X's, by use of some such
lpplut.ul as Mr. SBeott-Taggart has described in

" eircuit, and put into the aerial
i:lr-t-mt & large artificial resistance in order to damp
that ecircuit very considerably, so that it is very
insensitive to the atmospheric currenta which may
be passing, we can yet wipe out from our signal
currenta the effect of that resistance completaly.
1 belisve that ia, theorstically, at any rate, quite a
ueeful proposition.

The Prealdent.
It sppears to me that the four-electrode valve
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will prove very useful and find ita level like the thive.
alectrode valve. It is & case of the survival of the
fittost. It is & pity we have no one here who can
give us data as to the life of the valve and ita
robustness, but we do not seem to have anybody
here who 18 experienced in using it for tion.
I do not know whether the life of the wvalve s
effected by having to perform several opera-
tiorm. There ia no doubt that there is a great
deal to be said for the low temperature valves. The
amall dimensions of the valve are not a thing to ba
deapised.
I will ask Mr. S3cott-Taggart to reply.

Mr. J. Scott-Taggart.

There is only the question of oscillating and low
[requency. In order to get that low [requency
oacillation you must have—(I think the reference ia
to t-hu double grid valve }—you must have some form
of tight coupling which in the particular circwmt
that I gave did not exist. There is no back muplhmg
at all ; I coupls no anode circuit to another gri
eircuit. In the singls valve eircuit there is just a
pair of telephones. There is no telephone trans-
former with a winding going back on to one grid,
#o that the arrangement could not produoce low
frequency oscillations. There is also a point raised
on the life of the filament. 1 do not think that these
valvea last any longer than the ordinary valves.
The filamenta are of the same size, and if you sssume
the valve costa 45a., and three ordinary valves rost
408, when one of these particular t burne ouat
458. has gone, whereaa in the case of the three.
electrode you may have two left out of the
thires !
{ To be concluded. )

—— —ema m—————— —

Potentiometer Control of H.F. Amplifiers

By 8. 0. Pearsor, B.Be.,, AM.LE.E.

INCE tha advent of Mr. Campbell 8winton's
S plug-in " type of bigh-frequency transformer®

for intervalve coupling, & great many amateurs
have sdopted tuned high-frequency amplifying
circuits using these transformers. One of the chief
difficalties to be met with in this type of cirouit is
the tendency for continunous oscillations to be set
up and maintained, and some means must be
provided for their control. Various methods are
available, but it is intended here to discuss in
particular the potantiomater method of control, and
an attempt is made to e in why an amplifier
controlled in this way is liable to be noisy, sspecially
when receiving telephony. This faet has been
noted and mentioned in The Wirelesas World
of February 4th last, by Mr. H. H. Whitfield,
who won the Becond Prize in receivi the
American Amateur Transatlantic Signals laat
December.

When both the grid and plate circuita of & three.
electrode valve are tuned to approximataly the
wame wavelength, self.oscillation wmually ocours,

tive sction taking through stray
rcoupling between the two tuned circuits, and, in
ﬂn case of speech r-upunn. must be u'hnppod

* koo The Wirelrsa World, June 25th, 1921,

amplification and lhlrpﬂt tuning are
obtained when self-cenillatign is just on the point
of occurring. BSpeech cannot be received satis
factorily with the valves oecillating.

inals
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A very common method of preventing this
oscillation is provided by the use of a potentiometer
operating on the grid potential of either the firm
or all of the high-frequency valvea, Fig. 1 represent=
such an arrangement, the first two valves and one
high-frequency transformer being shown. I i the
potentiometer for varying the normak grid voltage.
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The seli-oscillation may be stopped either by
raiging the normal grid potential above that of the
filament so that a grid current flows, thus increasing
the damping of the tuned grid circuit, or by lower-
ing the grid potential until the valve operates on

Y

e YO TR

Fig. 2.

or near the lower bend in the characteristic curve,
in which case oscillations will cease on account of
the reduced steepness of the characteristic curve at
the point of operation.

In Fig. 2 is shown a typical characteristic curve
of a three-electrode valve, Suppose that X and Y
are the upper and lower values respectively, at
which oscillations just cease; at both of these
points  there is still a considerable amount of
retro-active affect between the two tuned circuita
of the first valve, and telephonic signals will be
heard at their loudest. If now the grid potential
is raised above X or lowersd below Y it will be
found that signals become very much weaker or
aven inaudible ; that is, the regenerative effect
varies with the grid potemtial, or, in other words,
the damping of the circuit is Eiﬂ!]ﬂlltiﬂl’lt upon the
value of the grid potential. It 18 this fact which
accounts for the noisiness when receiving the
carriecr wove of a telephoniec transmission, even
though the carrier wave emitted by the transmitting
station be pure.

Suppoese that the normal grid potential of the
first valve is sot at some such value as % (Fig. 2)
and that a small continuous oscillation of constant
amplitude, such as that due to a non-modulated
carrier wave, is applied to the grid eirenit ; the
plate current will then have a steady oscillating
component in direct proportion. If now the normal
or average potential of the grid is lowered slightly,
but not sufficiently to allow self.oscillation to oceur,
the amplitude of the oscillatory component of the
plate ecurrent will be increased, since the retro-
artive effect has been increased. In addition, the
mean value of the plate current will be redoced,
sintd the average value of the grid potential has
been lowered. These effects are shown clearly by
the curves of Fig. 3.

The curve A represents the impressed oscillation
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in the grid cirenit; at P the normal value of the
grid potential is suddenly lowered. " The corres
ponding plate current is shown by curve B. In
will be observed that at the point q{ corresponding
to the point P of curve A, the mean value of the
plate current is suddenly lowered, but the amplifud:
of the oecillation has increased, The dotted lines
re t the mean values of the curves.

& sas from the above that the cscillations i the
plate circuit w in amplitude as the gri tial
s varied. W-E?Il?nnw mllﬂlppm that thEndnmnnlmgﬁd
potential is varied at an audio frequency, whilst
the carrier wave of a telephonic transmission is

Fig. 3.

being received. The resulting oscillating component
of the plate current will vary in ampliude at the
audio frequency ; in other words, the received
carrier wave is being modulated locally and an
audible note will be heard in the tel Thas
offect is shown graphically by the curves of Fig. 4.
As before, the curve A represents the received
carrier wave; B i3 the low-frequency impressed
voltage on the grid. The actual potential impressed
on the grid is the resultant of curves A and B, and
is given by the curve C. For the reasons given
previously, the oscillating component of the plate
current will be somewhat as shown by the curve D.

AL AL AN

Original from

UNIVERSITY OF CALIFORNIA
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Actually, of course, the mean wvalue of the plate
current will vary at the low frequency, but this is
unimportant, and has bean omitted for the sake
of clearness ; the tuned intervalve transformer
oflers & very low impedance to the audio frequency
component, which is therefore not passed on to the
wext valve. But the modulated high-frequency
component i8 amplified by the sucreeding wvalves
and is rectified at the detector, giving an audible
note in the ones. 1t muat borme in mind
that the curvea A of both Fig. 3 and Fig. 4 represent
the induced voltage in the aerial or grid circuita,
and pot the actual voltage varistion of the grid
itslf. When working on the straight portion of the
characteristic the grid voltage curve will be an
azact reproduction of the plate current curve to a
different scale. When the damping is zero the
oscillating gri will be exactly equal to the
indoced oscillations, but if thers is any damping
st all the grid voltage becomes less.

If the carrier wave ceases whilst the audio-
[requency oscillation is being applied to the grid
of the first valve, no sound is heard in the telephones,
since Jow-frequency oscillations are not passed on
by the t OrMers. :

In practice there are many low-frequency dis-
turbancea, such as thoss due to electrio light mains,
dlectric milways, ete., and under the above con-
ditions such disturbances will modulate the received
carmer wave of & hone station, resulting in &
great deal of mnoise In the telephone receivers;
stmospherica mlso seem to be aggravated by this
type of cirouit,
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It will be found that the amplifier will work
much more silently if the cacillations are controlled
by means of " negative reaction,” that is, by mag-
netic coupling between the input and output
gircuita so directed aa to neutralise tha stray
coupling between the circuitsa. When employing
two or three stages of high-frequency amplification
the author has found that by coupling the grid
circuit of the frst valve to the firet high- [requency
transformer, the self-oscillation of the whole
amplifier is brought under control. The m'l.‘;?li.ng
ooil is connected in series with the grid lead of the
first walve and mounted above the fiet H.F.
tranaformer in such o manner that the coupling
can be waried by sliding the coil or otherwise.

Fig. 6 shows a diagram of connections for such an

uwmunt..
factorily over a very wide band of wavelengths.

One coupling coil will work satis-

Notes

A Foretaste of the Broadcasting Service.

Those who in this country are fortunate enough
o poveess receiving stations had a foretaste on
Thursday evening, May 11th, of what, with
the new broadeasting schemes, may be a matter of

<day occurrence. By arrangement between the
Doy Mail and the Marconi Company the progress
of the Great Fight between Carpentier and Lawis
at the Albert Hall was broadosasted by wireless
fjﬂlﬂ'-"-'llmr fromm Marconi House. The result was
listened to all over the country, and by many
wirtless enthusiasta in France sa well. As one
amateur, who spoke on his wirelesa telephone set
shortly after the conclusion of the fight, expreased it,
the only regret was that the fight was over so quickly
that the transmission that he had enjoyed was all
too brief.

The time is soon coming when news items of this
kind will be distributed regularly, and will be taken
advantage of by all who avail themselves of the
Postmaster Ceneral’'s new concession for the instal-
lation of receiving seta.

IMT : Changes in the Transmisaion from
Writtle. ;

We are advised that, commencing on Tuesday,
May 3ich, the transmission by Writtle will com-
mense st B p.m. instead of 7 p.m., on a wavelength
if 400 metres instead of T00.

In view of this change in wavelength and the
fact that all broadcasting will be conducted on

. wavelengths of this erder, it will be necessary to

busy in the design and construction of suitable
receiving sets. This is & subject well worthy of

careful experiment, as many new problems arm met
with in designing receivers for short-wave reception,

Irish Wireless Station Destroyed by Fire.

The Admiralty Wireless Btation at Bunbeg,
Donegal, was attacked by lIrish Republicans on
Wednesday, May 10th, and alter the antire furniture
and other effecta had heen publicly sold, including
the private property of the evicted personnel, the
stution was set on fire and burnt to the ground.
The damage ia estimated at more than £20), (W0,

The Institution of Electrical Engineers.

The Annual General Meeting of the Institution of
Electrical Engineers (Corporate Members and
Associatea only) will be held on Thursday, May
25th, 1022, at & p.m., at the Institution Building,
Savoy Place, Victoria Embankment, W.C.2, to
receive and consider the Accounts for the year
ended December 31st, 1921, and the Annual Report
of the Council, and to elect Auditors.

Copies of the Accounts and Report {which will
in due eourse be published in the Journal) can be
obtained from the Becretary.

The Annual Conversazions will be held on
Thursday, June 28th, 1922, 8.30 to 11 p.m., at the
Natural History Museum, South Kensington, §.W.

Invitation cards will be issued in due course.
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Hourly Weather Messages : Additions.

Tha following changes took place with effect
from May lst, 1922 :—

(i) An additional Hourly Route Weather
Measage, giving observations for (400 G.M.T., is
transmitted by Air Ministry, call sign GFA, wave-
length 1,880 metres, at 0435 G.M.T. daily.

{(1i) An additional Hourly Route Woather
Message, giving observation for 0400 G.M.T,, ia
also transmitted by Le Bourget, call sign ZM,
wavelength 1,680 metres, at (428 G.M.T. daily.

Personal.

Among those called to the Bar at the Middle
Temple last week appears the name of Mr. John
JJ. Honan, AM.I.LEEE. Mr. Honan served as a
Wireless Officer in the R.F.C. and R.A.F. and was
for some time an Aseistant Instructor in the
Wireleas Telegraphy Dircction-finding School st
Famborough.

Correspondence

To the Edibor of THE WikeELEss YWorLD
AND niy BEVIEW.

8in,—With regard to the letter of Mesars. T. W.
Higge and A. C. H. Basaano in the issue of May 13th,
I am glad to be able to furmmish & reply to their
alu&r_v The station whose telephony they heard waas

& Signals Exporimental Establishment, Woolwich
Common, ermil. l..and-:m 1 heard the telephony
myself, but thia ia scarce mu'pnumm a5 | am but
» couple of hundred yards away. The eatablish.
ment is under Government control and does not
make a regular habit of these rmprompiu concerts,
and, moreover, X ¥'Z is not the proper call for this
station.

E. H. Rawgn.

Royal Arsenal, Woolwirh,

ay 12th, 1922.

T'o the Editor of THE WineLE=s WoORLD AxD
Rapio Review.

Sir,—I want to thank vou for publishing on page
146 my letter of April i6th. It bronght a reply
from 20V,

Referring to the etails you give about my
station on the same page, I would like to point out
that my wavelength is now 380 metres instead of
5325 and that [ listen on all waves between 180 and
4} metres..

May I remark that by his lettor appearing on
page 178, Mr. . W. . Benzie seems to have
wrongly interpreted my inessage of April 17th,
That m read ;: " CQ, British Amn.taum de
BAB :- Pee tell 2CV last night QK. by whirh
I meant to ask all British Amateurs to inform 2CV
that the night before | had received him well,

I hope vou will publish the above and with
antivipatod thanks [ renew all goodl wishes to vour
MAZRELNS,

LEox DeLoy,
French © RAB.”

Tuesday, May Wh, 1922
To the Edifor of Tue Wirkress WorLp axnp
Bamio BReview,

Sik,—Referring further to yvour isue of April

WIRELESS WORLD AND RADIO
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22nd, 1 was very intereated in Mr. J. Bever's low
power trunsmission.

To-day | was working 2 KQ Wolverhampton,
using rectified A.C., 600 wvolts, 16 milliamps.,
9.8 watte. Asrial rndmhun -3 amps. He re-
ported my speesch excellant and asked me to reduce
power. | gradually brought this down, 2 KOQ
reporting still perfect h. The final power
used was as follows: H.T., 70 volts, plate rircuit
4 milliampa., aerial reading not readable, power
input 0-28 watts. 2 KO reportad speech weak but
still readable.

I think this is a record. The distance between
Sheflield and Wolverhampton being B4 miles.

During the whole of the test 2 GJ Sheffield was
listening-in and will confirm this statement.

I should like to hear if any of your readers have
tranamitted apeech thia distance on such small

I!-ﬂ-“"l!ﬁr.

Mav 20,

W. A, Warp,
Working 2 1Q.
ﬁhEm'ﬁldi
April 3wk, 1922,

Tee WIiRELE4sS WoRLD
Aavp Rapio REview.

Sin,—1 was. very interested in  the corre-
spondence pointing out some of the nonsenmcal
mutter published in our daily and weskly press

The f::llluwu'Lg extracta from The News of the
World of Dmmlrur 4th laat are no doubt :ntnrﬂltmp
The amazing hita of |nﬁ:|111mhun occur in & seral
called * The Death Message,” by Lawrence Clark

He took up the telephone head-piece, clamped it
over his sars and put out his sallow hand to «
winter on the left side of the table. ** I am waiting
or the Poldhu call,” he exclaimed, " it is doe
about now. We get our English news from them.
Suddenly bright blue crackle and 1'1r:1uuﬂ]r vm-i
upurhn Iupt- into being in the spar p‘]:?
groping swing of the pointer in hu. t I:nml
stopped : his right shot out and ,q;npp-nd a alip
of paper headed ** News Message.'" * This 1~
Polidhu speaking now,” he exclaimed. The spark-~
vontinued to crackle, and his right hand slippe|
nver the foolseap, tnltmq down the news sant out
broadcast from the Cornish station, two thousand
miles away. A little later on the operator gave
the pointer a swing to the right, and suddeniv
u higher pitched note began to sound in the littl:
rabin and the spark gap grew into blue flashing
life, ** This is the * Imperator ' speaking,” he
exclaimed.

Misxs Morris, in the dead of night, apparenti
alipped into the wireless room, and for five minutes
she occupied herself, and then cautiously steppe|
out, but evidently her evil work was thoroughh
dione,

The opesrator, however, being trained from
early youth, soon disrovered she had tampere!
with the mechine, and for two days no message
waa received or sent on board the steamear,

The operstor was utterly baffled by 1l
miAchine's m}‘ﬂ.mlriuuu I'I.I:Il.l‘mra, for t-r:i as he would
it was impossible for him to send & mesaage.
What in (God's name had she done? He had
exmmined everything—the leading-in wire, the
magneto, the detonator. What had she dooe *
With infinite care he went over every section of

To the Editer
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his instrument, and apparently nothing was out of
ﬂrdur, yot it was impossible for him to send or
receive a

A little later, however, his eyes were resting
full on his magneto, and as he looked a sudden
thrill went through him. He recalled something
he had said to Miss Morris five days before,
something about the details of the magneto. In
a flash his fingers wers buay mth. the screws. In
fifty seconds the magneto was in his hands. He
held it, scrutinised it, turnesd 1t, and sorewed it
into p'l-l-l‘."ﬂ AgRin., Tihau. his fingers Aew to the

i.la? but almost before he touched it he
knew that the instrument was in order.

Misa Morris, agting on his own iping infor-
mation, had merely reversed the poles of the
magneto. A brilliant trick most difficult to
discover. And he, like a fool, had been two days
finding it out.

I think the last remark about his a fool
ia the only true thing mentioned in the whole

paragraph.
Hmwt H. KvLEIxN,

Book Revlew

HAaNDBUCH DER DEAHNTLOSEN TELEGRAPHIE UND
TeLEFEONIE. Eugen Nesper. 2 Vola. 10"« 77,
xlviii + 708 + 5456 pp. 1,321 Figs. Price
300 marks + 25 per cent. (Julius Springer,
Berlin, 1921.)

The publication of this work will be welcomed
by every radio enginesr and student of the subject
who can read German. It is, in our opinion, one
of the best books of ite class yet written on the
subject. Generally . it i8 deseriptive and
non- mnt.hm:ut.luL llt.huugh the results of mathe-
matical inveatigationa are given and full references
to original papers where further details can be
found. Tl:m subject i8 covered very tho hly ;
the book 8 well printed, very well illust “:.:ﬁ and
bound and produced in the style which one associates
with the name of Springer. The last hundred
pagea are devoted to compilations of radio literature,
both articles and t aspecifications classified
under subjecta and alphabetically under authors'
names. Although Engli titlea have sometimes
proved too much for the German compositor, this
part of the book will prove wery waluable for
purposss of reference.

A surprising feature of the book is the war
atmosphere that seema to pervade the author's
review of the subject. The ing sontence of the
book may be translated as follows: ' Radio.
telegraphy obtained its baptism of fire in the
Rusao-Ja War in 18M, and proved iteelf
already t to be reliable in militnrjr ReTVio®, not
only at Port Arthur but for the Times
News Bervice between Wei-hai-wei and Chmnulpu
It was also weed for eepionage purposes.

We must say, however, that ul‘t-huugh as one
would expect, the apparatus described and illua-
trated is preponderantly GQerman, the author has
evidently voursd to ba mmﬂ]n'u.ul}r fair in
describing the development of the art and in
apportioning credit for invention and discovery.
We were struck by the entire absence of that
pronounced national biss which usually ‘ades
German books dealing with this aspect of the
subject.
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Some errors are bound to o into & work of
this magnitude, especially when an author attempts
to discuss the wirelsss projecta of other countnes.
ﬂ'mmaurpnm:l. for instance, to see Corfu in a
list of British Coloniea and stated to have a radio
station forming part of the British system in the
Mediterransan. In the same pa we have
* 8t. Jonea " (Newfoundland). We also notice that
the velocity of electromagnetic wavea is stated to
be 1-86. 10'®, dnstead of 2-96.10"°, and several
other errora of a minor nature. These detract
little from the wvalue of the book, which should
certainly be found in every library of serious radio-
talegraphic literature. . w. 0. H.

Calendar of Current Events

Sunday, May 2lst.

Transmission of Telephony at 3 to 5 p.m. on

1,070 metres by PCGG, The Hague, Holland.
Tuesday, May ;

Tranemission of Telephony at 7 to 7.26 p.m. on

700 metres, followed by C.W. calibration signals

on 1,000 metres by 2ZMT, Writtle, near Chelms-

ford.
WoLvERHAMPTON AND DisTRicT WIRELESH
SoUIETY.

B pm.—At 28, King Btreet, Wolverhampton.

*“ The Electronio Theory,” by Mr. Blakemore.
Wednesday, May 24th.

WireLEss SociETY oF LonNDon,

i pom. (Tea, 5.30 p.m.).—At the Institution of

Electrical Engineers, Savoy Place, Victoria

Embankment, W.C., * Bome Effects of Capacity

on Mutual Induction with 8 Referonce t-u

their Application to the Eltmmntlm of Jamming,""
. by Mr. J. H. Reeves.

LivERFOOL. AMATEUR WIRELESsS SoCciETY.

Lacture by Dr. Richardson.

PomrasoUTe a¥D DistrIcT WIRELESS
AHBOUIATION.

* Thermionic Valves,” by Mr. Barratt.

Friday, May 26th.
LEgpa aNp IMisTRICT AMATEUR WIRELESS
ROCIETY.
8 p.m.—" The Amateur Set,” by Mr. T. Brown
Ilumﬁu
IRELESS SociETy oF HIGHGATE.

7.43 p.m.—Informal Meeting,.

Woorwice Rapio Sociery.

# p.m.—At the Woolwich Polytechnic : An Ex-

hibition of Home-made Amateur Wireleas

Apparatus,

Saturday, May 27th.
Legns anp DistRicr AMATEUR WIRELESS
HSOCIETY.
Fiald Day.
Thursday, June Ist.
LiverrooL AMATEUR WIikRELESs SocreTy.
Open Night and Boirée.
Friday, June 2nd.
WirELESS So0CieETY OF HIGHGATE.

7.43 p.m.—Lecture by Mr. F. L. Hogg.

Braprorp WIRELESS SOCIETY.

Lecture by Mr. H. F. Yardley.

Necretaries of Societies are reminded that Notioes
of forthcoming Meetings must be receired at least
ten days hefore the date of putlication of the iamie in
which the Notice iz fo appear —[Ep.]
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Wireless Club Reports

NOTE.—Under this heading the Editor unill be phum'. to give publication o reports of the mestings of Wireleas

Clube and Socteties. Such reports should be submitied

are loap

withoul sovering letter in the exact form mﬂmﬁ they
pear and as concise as poarble, the Edilor reserving the right to adit and curtail the re
The Editor will be pleased to consider for publication papers read before Societiea.

Asterisk denotes affillation with the Wireless Society of London.

Neorth Middlesex Wireleas Club.*

Hon. Becretary, Mr. E. M. S8avage, * Nithadale,"
Eversley Park Road, Winchmore Hill, N.21.

The ®0th meeting of the Club waa held on
Wedneaday, May 3rd, at Shaftes Hall, Bowes
Park. The chair waa taken by Mr. (3. Evans and,
after the usual formal business, he announced that
the lecture for the evening waa entitled ** A Few
Notes on Wireless Direction Finding at Bea,” by
Me. G. E. Dockres.

Mr. Dockree apologised at the commencement,

ing that he had had very short notice and had

consequently been unable to prepare his notes aa

thoroughly as he would have wished. He then
outlinad principles involved in direction finding,
explai that there were two methods in use.

Firat, that known as the unilateral method, and
secondly, the bi-lateral. The essantial part of the

paratus was a frame aerial, which was capable
‘F being turned through 380 degress. This was
known aa the um:n‘:blnl coil. This, used in conjunc-
tion with a suitable receiver, enablod the bearings
of the transmitting station to be ascertained, but
gave two readings, 180 degrees apart. The uni-
Iateral mothod consisted in coupling the compass
ooil to the aerial so that the current in the asrial
had the offect of esither decreasing the ourrent
induced in the compass eoil or increasing it, thus
showing on which side of the receiving station the
transmitting station lay.

The lscturer explained how, by using two shore
stationa in communication with sach other, thea
E::n'tiun of the transmitting station could be found.

went on to explain the possible sources of error,
lrl'unh m;ght- arisa from several causes and give
risea to inaccurate results. Chief among these
CAURGE Were H.I'I.Bll.lﬂﬂd operating, bad design of
instruments, insulation and errora due to
mnﬂg'l.nt-mn of tgﬂ land. The question of insula-
tion waa |mpm't-ml: as a leak which waa of
small account in ordinary message work was
sufficient to affect seriously the results in direction
finding.

After questions had been asked by several
membera, and answered by Mr. Dockres, the
moeting closed with a vote of thanks to him for a
very interesting lecture.

Bradford Wireless Soclety.*
Hon. SBecretary, Mr. J. H-avar. 85, Emm Lane,

Heaton, Bradford. Organisi n.g Becretary, Mr, N.
Whiteley, 8, Warrels Terrace, ﬂadg_

A meeting waa held in the cl'uh room at T.45
p.m. on May Bth, with Mr. A, Bever in the Chair,
After the businesa of the meeting, the Chairman
called upon Mr. T. Brown Thompson to give his
lecture on "' The Automatic Recording of Wireleas
Bignals and the Turner Trigger Ralay.” The
lecturer, in & very able manner, reviewed the

various methoda of recording, and then passed on
to the Turner relay, which he described. Bjrﬂlp
oourtesy of Mr. A. M. Bage, of the Leada Bomiet bi
who loaned the apparatus, Mr. Thompeon was &
to demonstrate to some extent the wurkmg of the
relay and taps machine, in conjunction with one of
Mensra. B 's ingle-valve seta. Unfortunately,
owing to slight damage to the recorder in transit,
the demonstration was not as successinl as it might
have been, but nevertheless it was very much
enjoyed, and at the conclusion a very hearty wote
of thanks was accorded the lecturer.

A competition for members has bean as
per iculars below, and it is hoped that all wheo

bly can will give it their support :—

Rules for Competidion.

(1) Prizea (a) Valve valos, |15s. ;

(&) Vernisr Condenser, valua Ta. 8d. :
(¢) Free Membership of Bociety for
One Year.

{2) The above prizes will be awarded for the most
efficient Bingle WValve Receiving Bet for
wavelengths of 600 metres and below.

{3) All Inductance Coils, Bwitches, Filament
Resistances, Condensers (variable and fixed ),
Grid Leaks, etc., to be made entirely by the
competitor. Condansar Ell::tu for variabls
con may, however, be purchased.

{4) Ebonite Knoba, Inductance Formers (if any)
and other tumed articles may be purchssed,

if desired.

(&) Tl:l.u- finiash, design, compactness, will

imto sccount.

:ﬂ]Thu competitor may choose the " Unit™
method, vir., detector panel, tuner, condenser,
urﬂnunumplntamt-munnm-a

{T) The Judges will be Mr. J, Beaver, Mr. A

Barber and an indepsnden “dﬁ
P"lﬂ"ﬂ!

by the members, hut who
be a good telegraphist.
(8) Arrangementa for testa to be made by the
judges and snnounced later.
(8) g-umputltunﬂmmm to be handed in to the
rganising retary.
(10} Cloaing date for entriea, May 18th.
(11} Judging to take gtl.l.:_“ at the club-room aon
Thursday, July I
(12) L‘:amplﬂta instruments, marked with competi-
tm'a nama, to be handed in not later than
.m. on July 12th. Any competitor not
cmup ying with the above conditiona will ba
at once disqualified.
{Signed ) HN. WHITELEY,
W. G. A. DANIELS.

On behalf of the Commitiee.

The Wireless and Experimental
Association.*

At the mesting held by the Association at the
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Central Hall, Peckham, on April 26th, much intecest-
g matter waa brought forward for discussion.
The difference beotween hard and soft wvacuum
valves waa fully explained, together with the main
pointa experienced in the use of sach type. SBeveral
theories were put forward for explaining the
reception of spark smgnals on the ordinary telephone
gystem, one being that the high-frequency currenta
wore I:u.upl-u:l to the microphone and therse
rectifisdd. Muoch interest followed a du-r:rlpt.mn of
an application of the dual amplification ecircuit,
whereby an ordinary low-frequency amplifier could
easily be converted by merely putting a plog
connected to the new instrument in the place of the
valve. Further discussion waa raised on the action
of the choke control or constant current system of
modulation for tulaphurgr transmission. One
member havi own from the meeting
of the Wirelesa Society of London waa able tg
llustrate several four-slectrode valve circuita, but
the large number of inductances used was more
than many would care to manipulate,

On May 3rd, after the business had been
conducted, a discussion was rmsed regarding the
relative efficiencies of cylinder coils against basket
coils of aimilar tunin . The conclusion
arrived at was that bas coils were the better on
short waves, owing to lower sell-capacity, although
due to the lesser extent of the magmetic field,
closer coupling was necesmary. A was then
read by one of the members on the determination
and plotting of characteristic curves of two and
thres alectrods vl.hu. This brought a very interest.

sening to a close.
% for membership may be obtained

from 'I:-l'm Araistant Secretary (Mr. W. J. Joughin),
21, Troughton Road, Charlton, B.E.7.

Radic Bolentiflc Soclety, Manchester.*

The last meeting of the above Society for the
wintsr ssamon 1921-2, took the form of a Social
Evening and Smoking Concert, held on Wedneaday,
April 26th, at 16, Todd Street, Manchester, under
the able direction of the Bociety's Chairman, Mr.
G. G. Boullen.

A most enjoyable time was spent, due in no
small part to the sfforts of the membera and their
frenda.

It is proposad to hold & series of outdoor excur-
mions doring the summer, details of which will be
available shortly.

The Secretary, Mr. H. D. Whitehouse, will be
pleased to anawer all enquiries addressed to him
at 18, Todd SBtreet, Manchester.

Southport Wireless Soclety.*
Bﬂﬁmmwlﬂ ' l;r- W, Bl;]. ]?’tt-an 5, Tower

il icostor Street, Sout -

A General Meeting was held nanimclay, May
nd. & large muster being present at the Queen's
Hotel, Promenade, the Chair being taken at 8 p.m.
by Mr. A. F. Btock. The Chairman ealled upon
Mr. A. B. Brown to deliver a paper on the subject
of ** Accumulators.™

The lecturer very clearly described the reason
why every care should be taken of sccumulators,
and how, when a little care is practised, the life
s cell is prolonged. With the aid of internal

2

partsa of & ceoll he showed the resulta of neglect,
auch as short circuiting the terminals with files,
or many conductor of eleotricity, overcharging,
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failing to keep tovered with electrolyte and also
tting cells to discharge under 1150, the test
m taken with a hydrometer.

It was a splendid lecture, being thoroughly
enjoyed by all present. Mr. Brown volunteered to
give another lecture in the near future and clear
up any pointa he may have missed.

A bearty wvote of thanks was accorded Mr.
Brown at the closs of the meeting.

The Willesden Wireless Soclety.*
Applications to Mr. F. A. Tuck, 87, Mayo
Road, N.W.10.

The Society are still gnuug shead : new members
are turning up at e m l.nd wo are holdi
e s T e
ﬂn?dn}r wﬂmn%:' At B p.m., at headguarters,
256, Station Road illeaden Junction. The lecture
on May 2nd waa given ‘by Mr. Wyatt, who dealt
with the theory and practical working of a single
valve receiver, particularly emphasising the correct
adjustment of fillament and plate potential. a
thing usually overlooked by most members. A
very interssting and instructive meeting waa the
result, and the lecturer was accorded a hearty
vote of thanks.

South London Wireless and Scientific
Club.*

Although milent as regards reports of our work
in Bouth London in connection with the extension
of wireleaa telephony and telegraphy, and also
our ressarch of wvarions matters appertaining
thereto, we have by no means been silent in action.

(rur meetings mince our last report in January
have been 8o enormously successful that South
London seems to talk of nothing else, and of course
we are husy eatering for the ** boom " which is the
outcome of the co.operation of the members of
the Club and of which we feel naturally proud.

It would be practically an impossibility to record
in full the detaila of lectures, discussions, demon
strations, etc.,, which take place twice a week
regularly, but nothing seems to have been so
overwhelmingly successful as the lecture and open
discussion which was given by our BSecretary
(Mr. Allen), and words could not adequately
express the manner in which thisa waa received.
He began with a very lucid description of simple
tuning, and latar turned to tha more advanced
stages, vet constantly keeping to analogies to
explain to those of our vounger members the
intricacies—how to stop howling whilst a set is
oscillating, to the higher stages of tuned high
frequency amplification. The guestions evolved
wore 80 numerous that*the discussion will be ex-
tended to another evening to enable all the members
to expross their views,

Thia is only one of our many interesting items,
and only one of the many ways in which we assist
the amatesur in South London. Our BSecretary
(Mr. Allen ), 9, Newington Causeway, will be pleased
to give full particulars to anyone interested in a
live society devoted to matters appertaining to
wireless in all ite branchea.

Dartford and District Wireless Society.*

Hon. Secretary and Treasuror, Mr. E. C. Deavin,
B4, Hawley Road. Dartford.
At the uwsinl mecting of the Society, held at
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Dartford Grammar Bohool on Friday, Apnl 2lst,
1922, a most interesting and instroctive evening
was B Owing to s priorit anﬁ:funmt our
Viee- t (Mr. J. R-Pﬂm.it.h,: AMILEE.) was
unable to be pressnt.
Thann.EauntﬂTrﬂd the minutes of the
mntlng., which were approved by those present.
The Society's valve receiving set was used and teated
for the first time and gave satisfactory results.
The question of a tranamitting Llicence was
fully disoyssed, and it was agrood a portable
tranamitting set would be very beneficial for

experimental work.
Mr. Prangnell, Asmstant Secretary, brought
along another valve for trial, and a very instrue-

tive evening terminated at 10.30 p.m.

Woolwich Radio Boclety.*

Hon. Secretary, Mr. H. J. Bouth, 42, Greenvale

e Avell monthly mosting of the sbove Soses

m ve A
held it-p Wmli’mh ytechnic on Fnd.;.
April Eﬂth,;iﬂpm.,tuﬂkthanwulfurmufn
concert en by wirelesa. From 8 o'clock to
9.45 p.m. the ether was fillsd with music and
speech, and means of a T-valve receiving set
and loud (kindly loaned by the B.E.E.)
this was rendered loudly and olearly audible to the
audience. Promptly at 8 o'clock, di after our
Chairman (Mr. Hughﬂmn,. B.5o.) had openad the
meeting, the voice of Captain H of the
8.E.E., came ringing through the loud speaker,
ann the first item, which was & gramophone
itern. From that time till 9.10 p.m. we were regaled
by fine music, including soloa by Miss W. Beeson
and-Captain H , violin solos by Mr. D. Young,
interspersed wlﬁ: gramophone pieces. All were
loudly and distinctly ren .

Directly the B.E.E. had finished we heard the
wall-known voice of IF(Q oalling us from Black.
heath. For twenty minutes we had more delightful
mumic : we envied IF{Q) his sslaction of beautiful
gramophone records. The moment he had finished
wa heard 20N from Walthamstow call us up, and
for another quarter of an hour we listenad to more
delightful music.

Unfortunately we had to close down at 9.46,
owing to Pol ic rules, and so had to forego
hearing 20M, who also promised to come on.

The West London Wireless and Experimental
Association.®

Club-rooma, Belmont Road Schools, Chiswick,
W.4. Hon. Becretary, Mr. Horace W. Cotton,
18, Bushey Road, Harlington, Middlesex.

Meeting held Thursday evening, April 2Tth, =
fairly good attendance made. The larger part of
the evening set aside for the purposs of receiving
the special transmission by Mr. Read, Member 1. R.E.
{ZMO) to the League ntr.e'l..rt.n., at Victoria, on the
occasion of a lecture by Mr. Gibbon, of the Engi.
neer's Chiefl Office, G.P.0O., where a large audience
listenad to a demonstration of general broadeasting
compossd of music, spesch and weather reports,
ale.

Mr. Read, of Measrs. Burnham's, will in the
near future—probably during Junes—give a demon-
stration and lecture on their Ultra 1111 set.
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Streatham Radio Society.

Messrs. A. 0. Wood and J. 8. Newton were
responsible for calling an insogural meeting of the
wireless enthusiasta of Streatham, which was huld
on Wednesday evening, May 3rd, at “ Compton,”
Pendennis Road, SBtreatham, 8.W.

Amun,gt.hnmm t were Messra. H. J.
Bwift, J. B. Newton, 85. . Anpstes, A. Q.

8. W. Johnson; K. M. Quilter, J. Btone, C. F.
Lalew, A. G. Wood, 4. P. B. Hassel and B. C.
Newton.

The wual formalitissa wers a through, and
Mr. A. Q. King was electad HE:ITMW. Mr.
8. C. Newton promised to act as Becretary pro
m_ :

It was unanimously agreed that the Bociety
should immediately start to function under the
above titls, and the nucleus of a Committee was
alected, consisting of Mesars. J. 8tone, A. 0. Wood
and B. W. Johnson.

It waa p » seconded and carried that the
Bociety should, as soon a8 possible, endeavour to
become affiliated with the Wireleaa Bocisty of
London, and that a public room should be ur:nmd
for holding the meetings, the members
offering to assist in finding suitable .

Thnﬂrutﬂummlttumut-m.gmﬂbahﬂdm
May 17th, when the details in connection with the
formation of the SBociety will be dealt with.

Applications En:r membership and any wireless

matiera in to mem should be
EHurwnrda:l to Mr. 8. C. Newton, AMIE.E.,
oa. y Compton,” Pendennia Road,
ﬂtrmthm

Southampton and District Wireless
w

Soclety.
A mesting of the above Bociety was held on
Wednesday, May 3rd. Although the attendance

was not so uunﬂ,uwmqtnt-!mwut.hnrn
fair number ** Braved the Btorm eveming's
biizzar i wuglmfnrthqhqnuﬁt.uim

members. Heveral new members were made.
Mr. Batoman's lacture was held over till the follow.
ing wesk, when it is hoped & large attendance will
be present. As the membership is increasing so
rapidly, all those interested in E‘i.rﬂlm in South-
ampton and diptrict would be well advised to make

ii' application for membership, as there are
likely to be some drastic alterations in rulea
re entrance fee, etc. For full particulars apply to
the Hon. Becretary, Mr. T. H. Cutler, 24, Floating
Bridgs Road, Bouthampton.

Wireless Society for Ilkley and District.

It has been that & Wireless Bociety
be formed for 1 y and District. Will all those
who are interested communicate with Mr. E. S.
Dobaon at “ Lorne House,”” Richmond Place,
llkley, in order that a preliminary mesting may
be arranged.

Slough, Windsor and District.

Will those interested in the formation of 8 Wirele.-
Society for Slough, Windeor and District, please
communicate with Mr. Thomas W. Price, l‘.".runh-m
Houve, Dolphin Road, Slough.

Mr. Arthur €, Peterson, is anxious o form =
Wircless Society in his district, and will I:-n hd to
hear from any others interssted at
Buildings, Dunbeath, Mothil, Fifa.
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Questions and Answers

NOTE.—This section of the m
Mmm

should com ollcrping
dﬂﬂmmp:gﬁqfﬂap{pnm&
which will be accepled af a time,

rules.—(1) Each

quesbion
showuld be clear and concise.
(3) Before sending in their :
numbers io ses whether the same queries Aave not been dealt with before.

u#ﬂﬂdwﬁedupuﬂufnﬂmruﬁamﬂhmmm
Hbﬂhﬂﬁmhnimlundmmﬁmndndunfmhﬂmh Readers

showld be numbered and wrillen on a separale
(2) Four questions is the marimum
readers are advised fo search recent
(4) The Editor cannot undertake

to reply to queries by post. (6) AL gueries must be accompanied by the full name and address of the
sender, which is for reference, not for ﬁummﬂhmwu?du miﬂmdaundmwn{fm
mmwmiuu,ur. of 2o desired, “nom de plume.” (6) Readers desirous of knowing the

conditions of service, etc., Mrwhﬂmupaﬂm“ﬂﬂllwﬂmahywﬂﬂng
[T}Inmafmfudﬂulﬂhrﬂmma’fﬁmﬂ
these answers are covered by paients, readers are advised before making use of them o

uﬂm&rm-mnpluriniupinmn
opparaius described in

direct to the

WﬁMMﬂaﬂmﬂiﬂﬂihmhmpm

" BEGINNER '* (Walthamstow) asks (1} For
the wiring for a panel. (2) What wire to put on hin
roils. (3) For capacity of primary roudenser.

(1} See disgram (Fig. 1). (2) The two coils
mentionsd may be wound with No. 26, the 57
coil being used as tuner primary and the 4" loading
coll.  Tuner * may be a reaction roil;
6"« 4" of No. 30. (3) 0-001 mfd.

L

1
:

Fig. 1.
“G..HL.H." (Harlesden) oaks if No. 16 puuge

copper wire is suiloble for a twin aerial, (2) For
dmensions of a loose coupler to tune from 400 fa
4.0 medres.

(1) Yeu. (2) Prunary 107 x 7" of No. 24, secondery
8" x5" of No. 26.

"“A.C.McA." (Eing's Heath) asks (1) How o
odd an H.F. valve fo o mingls valve circuil shoum.
{ilifuuuﬁ:h#myluddddnﬂu valve. (3) Any
alierations Lo make his ringle valve sel more gfficient.

(1) Bee Fig. 3, page 812, March L8th issus. The

switch may bnmmttcd:[duuwd It

uw, of course, an improvement, (2) Yea for a

range of Ilﬂrlaug‘l:hn 2} Add a meaction
H_ shown in the circuit rn-l:!:arlad to.

 oriticiam af a hoo-valve sel.

“E.B.U." (Birmingham) refers fo Fig. B8,
pags TT8, March 42k tesue, and asks (1) If 2,000 ohm
mkpﬁmmuldheund (2) If condenser arross
telaphones is I8 necessary, and, if so, what value. (3) If
60 volts H.T. is 0.K. (4) If a 0-00005 mfd condenser
could be wsed.

(1) Yea. (2) Yea. 0-00]1 mida fixed. (3) Yea.
(#) This might be used for a grid leak for short
Wi

WK, (Johnstone) refers to Fig. 12, page 728,
February 18tk tssue, and asks l:l.'_l.flj"nﬂ reaciion coil
ia rsqﬂmd. (2) How to tune the aertal circudt. (3) If .
“Ora " valves would work on this sel.

(1) No. Capacify reaction is employved by means
of the condenser C.1. The A.T.I. should have a
alider as in your diagram. (3) Yes

“D.V.D." (Edinburgh).—You should use a
frame asrigl about 4° in diameter with 20 turne.,
You will uire thres or four valves for PCGG.
The cirenit may be as Fig. 4, page 32, Aprl lst
ime, with the substitution of your frame for the
A.T.1., the sarth and aerial connectiona, of course,
not h-amg needed. An additional H.F. valve may
he added exactly as the first valve shown.

‘* A.S.B." (Rotherhithe) asks (1) For
(2) If the sef would
receive Duteh concert loud snough for a loud = peaker.
(3) Windings for H.F. tranaformer lo cover 300 to

1,500 metres. (4) For suilable valpes.
(1) Circuit s 0. K. 0:01 mfd. is too high for
a tal condenser ; make it 0-001 mfd. (2)

SBignals should be fairly strong, but will be hardly
goad enough for a loud speaksr. (3) To cover the
range properly three transformers should be used.
However, you might try formers 1§ diameter,
3" long, wound with No. 40 for a commencement,
winding other transformers to complete the range
when you have found what the one suggested gives.
(4) R.4b, V.24, R, or similar type of valve.

* BEGINNER "' (Herne HIill) asks (1) If
correct thal we do not recommend crystal sels on
accound of the small mumber of apark stations working.
(2) If it is possible to commence with a loose ecoupled |
crystal sel and laler to wie the coupler with a valve
et
hﬂg} ﬂhjmmh:}ta are atill u;gful. Hpt?t‘-'tlu}' for a

noer, as t ive an insight into the prinoi
of wireless in & niufp]n and inex ive 1a|r|pl;."rl,‘II 1%1:;
will give k stations of which there are still
numbers of ships, as well as stations such as FL,
and telephony at short distances. So many peopls
C
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are dissatisfied with the remalts, which are, of coursa,
not so good as those given by the valve that we
find it neceasary to warn them of the limitationa

of a tal. (2) Certainly in rilkny different ways.
“H.F."" (Blackpool) asks (1) Cosi of racessing
feence. (2) If the reaction cod may be omikted

Sfrom the circudt ahown in Fig. 8, March 4th iseue,
Q. & A. columns. (3) For criliciem of an aeral,

(1) 10a. & year. (2) This will greatly decrease
the efficiency of the set. The wa h range
will depend om the sizge coil and condenser used.
A range up to 4,000 metrea can sasily be obtained
with mngle layer coils. (3) The aerial will not be
éfficient if one part bends back on the other aa
ahown in the diagram. It would be hetter to use
only one 20° length.

“HARD VACUUM ' (Renfrewshire) maks
(1) Ie ft worlh twhile ing an old 1" spork cosl
Jor the wire on it lo be Jor winding fele phones
and transformer.  (2) What ts counted a= * [rad
in' in measuring fthe length of an aermal. (3) If
a three winding iranaformer may be used with H. R,
tele phones and a Brown 100 ohm loud speaker are
wsed flogether. (4) If there i any advanfoge n
) nﬁlmnail maore than 100" apart,

(1) Posmbly, if you can buy the coil chaaply,
but you would have some trouble in uaing t})‘-ru
wire again as it is probably bedded in wax. (2) We
do not know the official ruling, but think it probably
measured from the horizontal to the part
where the lead enters the house. (3) Yes, but the
thres windinﬂ transformer is not necessary. Con-
nect the H.R. telephonea in series or in |
with the H.R. winding of an ordinary telephone
transformer, using the L.R. winding for a loud
mpoaker. (4) No.

" NEMO *' (Teneriffe) wishea o add an
H.F. valve to hin set and asks (1) If best fo connect
secomdary induclance o negative of the ballery or
through a polentiometer. (2) If commections across
both windings of the H.F. transformer would increase
efficiency. (3) If reaction coil connected in rectifier
anode wouwld give beller resulls than if in anods
circuil of firet valve. (4) If possible to relay tele-
phony withow! distoriion by means of a moving coil

(1) Potentiometer would somewhat improve
regulta. (2) A condenser across one winding only
would be sufficient. (3) Yea. (4) The ordinary
moving coil relay is quits unsuitable. The Johnsen-
Rahbek loud speaker, deseribed in May 6ith issus,
is suitable for your purpose,

“"E.J.L." (Liverpool).—(1) and {4) Maximum
wuvelength of the aerial cireunit would be 2,600
metres, and to tune the secondary to thia value a
capacity of 0-0008 mfd. would be required. This
in rather high for a crystal set and it would be
better to rewind the seconda with No. 30 for
use with a 0-0005 mfd. condenser. (2} If the earth
loaed is of good thick wire we would recommend
ita uas rather than shorténing it and the aerial as
wall, (3) Very little difference, but for a orystal
aet we advise the use of H.R. telephones,

“*AA.B." (Barnesbury) asksr (1) For a
suilable single.valve st for 300 to 30,000 melrea with
alab eoils.  (2) Volues of component parts for such
a sel.

(1) A suitable cireuit is shown in Fig. 2, page B11,
March 1Bth issue, together with suitable values for
the parts,  The chirf reason we do not recommend

THE WIRELESS WORLD AND RADIO REVIEW

Mav 20, 1922

slab ooil seta for short wave work is that suitable
proportioning of A.T.I. and reaction coils is not
le'_: easily carried out for ghort wavea with the
ooils.

“* NEW READER '’ (Regent's Park) asks (1)
For eriticiem of a m il sef.  (2) What sicisons
he should receive. (3) Wavelength range of sel.
(4) For im to the circusl.

(1) Very fair, but see 4. (1) Pana, Poldhu and
Nauen, also ship and coast stations on 600 metres ;
also Croydon telephony on B00 metres. (3) 400
to 4,000 metres. (4) Add a reaction coil belween
the poaitive H.T. and the anode of the valve, mupli'ug
this with the A.T.I. The coil may be 8 by 4™
of No. 28. Put a 0-001 mid. condenser across the
H.R. winding of the telephone transformer.

“FVY.K." (Wilingham) te Fig. 3,
page 665, November 20th tasue, and asks (1) If the
tele phone transformer may be left owl if 2,000 ok
telephones are wsed. (2) Swilable windings for
L.F. intervalve transformera. (3) Why only 8 wvoli
H.T. ia shown. (4) If grid condenser and leak are
advisable,

(1) Yes. (2) Primary hall an ounce and
sacondary lj ounces of No. 44 wire wound on & sofi
iron core {" diametsr and 2}" long. (3) This is
only & disgrammatical tation of the
position of the H.T. and not intended to represent
the actual value. (4) This will probably improve
rectification.

“L.EK." (East Kilbride) proposes o use
a sngle-palve s on a sidoor aerval or | frome
and aske (1) For crificiem of circuit.  (2) Wape
range of o certain coil. (3) Parliculars of frame.
(4) For what alteralions lo sel lo use 120 ohm lele-

i1) The circuit is correct but it will be useless on
sither of the aerials you Use sither mn
outaids serial or three or four valvea indoors.
(2) With a small outside serial the actual wave-
range will ba 4,600 metres. (3) With a frame
aerial at least three valves should be wsed, and the
frame may then have about 40 tuma, about 4° in
diameter. (4) The only alteration necessary is
the inclusion of s telephone transformer as in many
seta recently given.

“V.C.G." ond).— (1) Your cirouit
would probably work alightly better than the one
referred to, A circuit is shown in Fig. 4.
page 61, April isgue. (2) Thia circuit will not
recaive C.W., but will be suitable for spark and
telaphony, although the results will not be so good
A given by the circuit referred to in question 1.
(3) A valve and crystal set should give better
“r:ll.:l.ltn than & single-valve set if a good erystal is
" L.R.F." (London, E.C.) asks a tele phon
circudl waing n;r:t.-. H.F. valve m-r?h a ﬂ'j'f-;i rectifier. .

A suitable circuit is shown in Fig. 4, page 61.
April Bth issue. The grid condenser and leak
shown in it should be omitted. A carborumdumn
crystal would be quite suitable.

‘* NEBULA "' (Southampton) asks (1) For
information aboul FL time Il-ﬂdtl ad i.&ﬁl a.m.
{2) If, in éreching an aerial, any odvanioge wowuld

of coble throsgh

be obfained in spacing the
a 1" diameter ring.

(1) Bee pape 672, December 10th, 1021 issue.
{2) The capacity of the serial would be very alightly
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docreased, but no observable improvement in
reseption would be obtained.

“B.EP."" (Fulbam) asks why his single.
valps sef, with funed reaciion, and erysial deleclor.
will nol cecillate below 300 metres, and what altera-
fionw [0 make lo go down o 100 metres,

You do not tell us the size of your coils which
probably limit the oscillation point. At the lowest
wavelength it would _proba be necessary to
couple the coils wery tightly together as esach
coil would be wvery small. You might try the
addition of & very small condenser across the
grid and plate.

“RHM." (S rd's Bush).csks (1) If
@i enclogedd three-palee circuit is correct.  (2) If
nuidable for one H.F. detector and L. F. magnification.
[3) Whether a * Q " valve showld be vsed as reclifier
and * F.24°s " as magnifiers. (4) Where lo connect
reaciion. eoil.

(1) Arrange one filament resistance 1o control
the two magnifying wvalves and the other the
rectifier, Connect the 0-001 mfd. condenser
across the anode windi the L.F. transformer.
(2) Yea. (3) Use a “Q" or preferably * QX,"”
o “R4b™ aa rectifier, with " V.24 ™ i
{4) Connect reaction coil in reectifier anode circuit.

“YARMER GILES ' (Exeter) asks (1) If
a ningle crystal set s O K. (2) How the polished
murface can be removed from ebonite. (3) Why a
compass needle furms fo the magnetic north. (4)
Wavelength of o circuil.

(1) Yes, but preferably add a small block
condenser acrosa the telep . (2) By rubbing
with very fine emery paper. (3) Consult an ele-
mentary text-book on electricity or apply to the
Editor of Conquest. (4) On a stan P.M.G.
aerial, circuit would tune to 2,800 metres.

YRW." [Hﬂtﬂnﬂhln;lcmka (1) Why cracklings
and whisthings are heard n the ad 1 cnd ol
i2) Why no signals besides Paris and Moscow are
receiced.  (3) Windings for a semall ship tuner,
(1) and {2} In the absence of any information
it 8 impossible to answer these questions. The
first may be due to delective batteries, bad connec-
uons and many other causes, The second is
likely dus to the use of too large coils which will
not tune down to ship wavelengths, (3) The
loose coupled tuner with a 0-0003 mid. secondary
condenser, windings may be—primary 4"« 6"
No. 34, and secondary 37 < 6" of the same wire.
MB.P."" (Barrow-in.Furness) asks (1) For
cwreut disgram fo add a crystal rectifier to a single-
ralve circusl. (2) [f any wse be made of n
polentiometer. (3) If a local concert showld be

(1j)and {2) A suitable circuit is shown on
61, April Bth issue. The grid condenser and leak
be omitted from the eircuit. The potentio-
meter shown should be used in conjunction with
the eryatel. (3) This will depend entirely on
Your tuner windings for the wavelength of telephony.
As you tell us neither your windings nor the wave-
lengths of the tele hony, we cannot assist you.
“H.E.W." (lelington) asks'(l) For a
five valpe telephony receiving circust. (2) Why
any circuil weed on his acrial * howls," and if this
i due Lo a near-by power siation.
{1} A good circuit for this purpose is shown
m Fig. 3. page 31, April lst issue, (2) This may
posibly, but not very probably, be dus to inter-

farence from the power station. It is more likely
to ba due to & ecircuit fault, such as the presence
of two L.F. transiormers near to each other, or
to grid and plate leads being run too close together.
As you give us no information about vour sat, we
cannot assist youn much.

“ALS." (Louvain) asks (1) Meaning aof
the abbreviations * A.T.1." and * A.T.C."  (2) For
diameter of certain gauges of wire in Conbinendal
form. (3) If honeyconib or basket coils may be wound

widh No. 38 wire, if several wires in parallel are used.

(4) For criticism of proposed cirruil.

(1) ** Aerial Tuning Inductance " and * Aerial
Tuning Condenser. (2)

No. 20 5.W.05. corresponds with -8Bl millimetres.

No. 22 : ' ] i
No. 26 1 4= 4 -4 4
No. 28 “ " w38 "
No. 30 . " R 4 -
Hﬂ... M ¥ T §E 'I-“ T
Nu‘- 40 1] e L 12 w
Hﬂr H L3 L 2 AN wr

(3) Yes, but it would be somewhat difficult to do
an you will have to twist up five or seven of the
wires in sufficient quantity for the coil before starting
to wind it. (4) A two-valve circuit should be
quite satisfactory. The anode resistance of 70,000
ohma is suitable for French valve. For winding
information, sea Figs. 4 and 5, pages 38 and 38,
April 8th issue, in which coil numbers refer to
number of tuwms,  Wind on & 5 om. former, 2 .
wide,

“* E.H.5."" (Princetown) rofers o Fig. 3,
poge 840, January Tth isoue, ed asks (1) Capacity
of the blocking condenser. and if il s necessary
fo wer this condenser of hig felephone trangformer
has o covulenaer buill nto 4t (2) Voltage of the
H.T. battery. (3) If this setl 15 as efficient as cerfain
other combinations of valvea, (4) If " R" valveas
whowld be wsed throwghont,

(1) About 0002 mfd. (2) About 80 wvolts
if “R" valvea are usad. (3) The special merita
of this st are that it gives nniformly good H.F
amplification on all wavelengths sabove abour
B metres. It is, however, unsaitable for short
wavelengths. The combination one H.F., one
rectifier and one L.F. ia better on short waves, but
is not capable of working over large ranges of
wavelengths with any one H.F. tranaformer.
{4) Yea

“JALCKB. (Dinting) asks (1) The approri-
male range of an A.T.I. with 11" < 5} o o. 28,
(2) The capacity of a condenser consiating of fwo tubea
of glass 6" -« ¥ and 6" < }, shiding one inside
the other. (3) If 2,000 ohm lele phones can be wsed

«woith @ vedve.  (4) If FL can be received on an indoor

aerl.

(1) This will tune & F.M.0(G. aerial 10 about 4,500
matpes.  (2) 000002 mfd. This i8 too small to
be useful with the above coil. (3) Yes (4)
Possibly with one valve. Almost certainly with
two, s

" G.AG. (Colchester).—The suggested
method should be quite correct. The basket
coils may ba about 14" internal diameter wound
with about 100 turns of the Litz wire sgquivalent
to No. 21. The arrangement yvou suggest will be
about the best you can do at the price,
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" BEGINNER '* (Reading) (1) For
eridiciemn. of @ cireusl. (2) For dafa of snder-valve
transformer lo wse ceriain maferials, (3) If a

Jrame aerial can be used with an indoor asrial on his
ewrcusf.  [4) Ifhsalmﬁptl POGG with a 2 indoor
aerial and frame coils,

(1 and 3) Do not use an indoor aerial as well as

8 frame. Your cireoit will be satisfactory if your
Iru.mu are replaced by tuning coils and also if your
orystal arrangements are modified to be as Fig. 5,

82, April Iﬁt.h (2} Use one ounce of the

o 40 for & ., and two ounces for a
secondary.  (4) g?ﬂ.h a careful adjustment this
circuit should give PCGG. Only four guestions,

ey

““INTERESTED ' (Cumberland) asks (1)
If an aeriad with a right-angle bend in the middle
has the same natural wavelength and i os efficient
os a Jfruigl.#r wire aerial. (2) If a long lead-in inside
the howse 1o delrimental to the strength of signals.
(3) Referring to Fig. 10, page 726, February 18ih
tarue, asks whal would be the approzimate cost of
the set lesn telephones and oerial, (4) If # would
give Conbinental Spark and C.W. stafions, and if
a similar sel s on the market.

1} A ximately the same natural wavelsngth,
hui. }prgmlj' l.hnﬁt two-thirds the afficiency.
{2) A long lead-in is undesirable as it is almost
gure to run near bad conductors and bad dislsctrica
which will lead to loss and inefficiency. (3) Omit-
ting the anode wvariable condenser, which is not
required, a set of this type could be made for about
£4, including batteries. (4) Yes. Most single
valve seta on the market approximate very closely

to this type.
“W.B." (Bradford).—The probable reason
for your weak si is the use of an indoor serial

with a single valve. Either put up a good outdoor
soerial or add two more valves. With these alters-
tions, both hony and Paria time signals should
be heard. GG will then be audible, but the
provision of extra coils will not help you to get this
station without the more important alterations we
have suggeated above,

"*C.8.8." (ss. "' Colleglan "").—(1) The grid
leak may be about 3 meghoms. (2) Theee in-
ductances may be wound with
wire, and may have considerable self-capacity
without serious inefficiency. They need not be
BOOUTE tuned to the wavelength. (3) Ca
mctiut:lrmu.y be used for both spark mdFEm“r
(4} With this set about 60 volta should be sufficient.

" BPARKS "' (Capetown) asks (1) What insiru-
menis ore nec o add sz valves o a crysfal
mam-ﬁuupumu rheostat to each valve. (2) The

approrimale cost and diagram. (3) The vollage
Sfor the batterica for ** V. 24 " valves, and if separaie
balteries to each valve are neceasary.  (4) Which ia
better, 100° single wire acrial or 707 funn,

{1 and 2} There are literally scores of ways in
which six valvea ran be combined, but we atrongly
recommend you not to use more than two or three
until you have sutticient experienes to decide what
type you prefer. Your crystal circuit is of very
poor type, and it would be much better to improve
this ruther than to add & number of valvea in a
circinit which you will not wnderstand and will
therofore find unmanageable. Separate resistances
for each valve are quite unnecessary. The cost of
a wix-valve set would be £20 to £30, (3) Bix volis
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and 30 volta. Beparate batteriea are nof necessary
for each valve. (4) There is little to chooss be-
twaen these,

“BELL RINGER ' (Walsall) asks (1) Cor-
rect H.T. for an* R " valve. (2) Crificiam of a chrousl.
{Hlfj#mﬂmlﬂmﬁm" {4) If an oeral

:ﬂ'l.ﬂ"l.ll'lfﬂ 20° long, placed 2’ apart would be

H}Abm.lt &80 wolta. (2} Rﬂl.rru.ngu the rir-
cuit as in Fig. 2, page 140, April 20th issue. (3)
Yea. (4) Aerial in poor for a i valve
sat. A greater length should be used if at all
poasible.

“ATN." (Thomton Heath).—The ecircuit
vou refer to is a very poor and we would
adviea yvou to modify it on the lines of Fig. 3.
page B12, March 1Bth issus. Alro, for a set of this
t at least 30 volts is desirable with "R " type
valves,

‘““H.R." {Jerﬂ!:r]- arks how o connecl up cerfain

frear and +f ca reaciion can be em
The Fleming valve which you is & rectifier
only. We should, however, rmmnmmpm d you to

purchase & three-electrode valve, which will enable

you to receive C.W. as well as ving much stronger
mignals. If you retain the ﬂanung valve, con-
nections should be as in diagram (Fig. 2). Reaction
cannot be used with these valves,

Y

=

o UL

Fig. 2.

“PUZZLED DUTCHMAN "' (Hinckley).—
As you do not give the size of your aerial we cannot
give the windings exactly, but for s maximuom
of 1,100 metrea the A.T.I. may have about 150
turns on & former 4" diameter, with & slider for

tuning, ahd the reaction eoil 100 tums on & dismmeter
of 3. These coils would then give you 700 _metres
ma wall,

“*ALJS." (Darwen) arks the capacily of @ con-
denser of 2 mils mica, § wide and 2" long. (2) If
the H.T. arrangement of '* F.L."" (Grimaby), on
page 842 can be wsed for a French or Mulland
valve. (3] If not, how to make it do.

(1) 0-0005 mid. for each active sheet of micea.
(2 and 3) For French wvalvea the armangement
will be suitable, but for Mullard valves which require
leas anode voltage, use four 50 volt lamps in series
and tap off one nearcst to negative of supply.

“* ELECTRON " (Broomsgrove) refers io
pocket set, March 4th issue, and asks (1) How much

No. 38 wire o oblain for A.T.1. (2) If tappings
should be taken af equal lengths or eguol number
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of urme, (3) Weight of wire for the reaclion coil
~No, HJ." (4) If an ** Ora " valve will be suitable.

(1) About 2 ounces, (2) Tappings at
numbers of tarna. (3) ﬁh‘-:u:n::t 2 ounces, 4“1[1:.9
article in question atatea that beat rﬂmita Were
obtained with & French “H " soft walve., It
will not be a0 good with an " Ora ' or other maks
of hard valve, though perhaps much mors stable
und easior to manipulate,

"“"JB.W.'" (Greenock) asks (1) How many
fiuns of No. 44 will be required on a 2V diameter

THE

by | Jor 2600 and 1,060 metrea H.F,
I . (2) Advier regarding receplion of
PCGG. (3) If sufficient protection from lighining

i oblained by shorting aertal and earth terminals.

{1} The term ‘‘ 2" by §7 " is very vague. It
has been found that a 14" diameter former with
two windings each 4" Hn 40 DW.8. ia a good
transformer for 1,050 metres, from which you will
=0 that your former appears to be too for an
efficiont transformer. (2) On a single or two-valve
ot this station will be rather difficult to tune in
at your digtance. The best method is to carefully
tund up set baforehand by using & buzzing wive-
meter et tuned to 1,050 metres. (3) On a amall
werial installation this is guite sufficient.

“FAWLEY '" (Hants) asks if certain windings
ire correcd for a loose coupler ; also for reaclion coil
for same.

The inductance of primary is-17,500 mhys., and

=econdary 12,600 mhys. Primary will tune standarcd

wertal to about 3,500 metres. This wavelength
will require a (-0003 mfd. condenser across secondary.
A suitable reaction coil might be 3" diameter,
wound with 7" of No. 30.

“THERMIO ' (Coveniry) asks (1) For a
o ralpe diagram with suniching arrangements.  (2)
Vonnections for changing m o n asmal o a
riont plerd ﬁim{t reaclion mf:;. :R}ﬂ;ﬂr o modifica-
fion of @ corcuil preciously given in these columna
withow! sigling in which issee il was published in.
4} For formula for calculating capacity of variable
und blocking condenasers.

v (1} The diagram given on page 3, April 1st issue,
Epum to mest with all your mqmrrmeuta with

e exception of separate filament resiatances, which
vou can¥add yourself. (2) The circuit should be
onnected to a four-pole two-way switch aa shown
in the diagram (Fig. 3). It will be seen that the

Vi
%
b (D O 1V
J—ﬁ 2] —E
e T -
-
;l—-t—-—- PLATE o
1 BEETWER Wit
' T

Fig, 3.
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one variable condenser may be uwsed for both
cirouita, becauss for the long wave tuner—plain
aerial—the condenser will mmtnhai.upml]ud
with the A.T.I. (4) mea and blocking con-
denser upnniliu may be caleculated h;.- the use of
formula given under ** GRATEFUL," (Lytham),
page 60, April 8th issue.

R. F. L' (Sldcup) asks how many wards of
wire are required fo make a coil to receipe on 1,050
melres.

A 37 diameter former, 77 long, wound full of
No. 24 wire—about 3 ounces—will tune a standard
P.M.G. acrial to sbout this wavelength, but »
reaction ocoil, tuning condenser and two or three
valve amplibera will be required to receive the
Duteh soncert at all strongly.

“T.E." (Walthamstow) bkas trouble [from
* erackling noises.”

These noises are probably cauwsed by induction
from the telegraph and hone wirea which
appear to surround you. two-valve L.F.
magnifier will make motters worse because the
currents in the wires are at low frequencies. Con-
nect a 0-001 mfd. condenser anid telephones across
the terminals of your u.l:lgla valve panel and listen
to mignals to see if noises are reduced by cutting
out the L.F. magnifier. At the same time tes
each valve on this panel as it may possibly be dus
to a defective valve.

“WIRELESS ' (Wood Gmn] mrh- “un-h{

o =& turns when wind
enamelled wire. (2) If three aliders wuu.id be maore
useful than two. (3] If essendial to have telephon:

transformer  for B,000 ohm telephones in a valv
sel,  (4) Size of coile recommended for single-valv
vy ;

(1) No. (2) No. (3) H.R. telephones may be
used in valve sets, but there is the danger of break.
down of insulation due to anode voltage. A
'l ratio traosforrner might be used, but the
efficiency of the set would be decreased. (4) For
a wave-range of 3,000 metrea the A.T.1. should be
8" diameter, wound with 10" of No. 24, and the
reaction coil 37 diameter, B long wound full of
No. 28 wire.

‘““ W. McN."" (Dublin) aska (1) If legal to make
a magnetic delector. (2} The inductance of a 3" by
8 tube wound with No. 23 enamelled wire, (3]
Rece: ving range of sel, consisting of above inductance,
a 0-0005 mfd. condenser and a magnelic delecior.

(1) For small aerials they are not worth
making. (2) About 2,200 mh {(3) Your dia-
gram is incorrect: the A.T.I. condenser, and

magnetic detactor should all be in series to earth.
You might possibly hear ships, but that is abow
all. The maximum wavelength will ba 1,200 metres.
You shéuld be able to buy a piece of carborundum
vory cheaply, and could mount it in & clip made of
clock spring. It will be more satisfactory than o
magnetic detoctor.

““F.8."" (Wealdstone) asks (1) Size of wire
Jor a 127 by 21" former to tune to Paris and Madrid.
(2) Nize of a sample of wire. (3) If suitable for
rewinding lelephones. (4) If telephone corudensr
8 correctly connected in his diagram.

{1} For these stations & 8" diameter former wound
with 10 of No. 24 enamelled wire will be required.
For this purpose about 1lb. of wire ie necessary
As you have no tuning condenser you should mmd-e
a shding contact in place of tappings. (2) It is
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ted that the imen must have gone aatray.
{3) Wind the bobbina full of No. 44 wire, for which
about half an ounce will be required. (4) Condenser
is eorrectly placed. The range of set cannot be
definitely stated. It depends considerably on the
abdll of iﬂ operator.

AM." (Smethwick) asks for a diagram
showing various combinations of three valves in a
receiver cirousd.

A muitable diagram is given in the issue of April
Bth, page 02. Additional switches for the Alaments
may be inserted if desired.

* ANMAIR ' (Liverpool) asks questions regard-
ing a recording abi.

The current charge working the relay will be
quite small, probably about 100 mirrcampes.
A muitable indicating instrument to use will be a
Weaton student’s galvanometer, which has a
centre zero and gives & full seale deflection with
about 750 microamps. This instrument should
be connected in series with the relay coils. There
in no reason why the set should not record ships
provided the circuit can be properly tuned to their
wavelengths, and that the smnplifior is suitable,

“J.EA." (Derby) refers to ' Receiving Clir-
rusla " article, February |18th ismie, and asks (1) For
suitable winding for Fig. 5. (2) Winding for Fig. 10
{3) Details of coida M & S, Frg. 7.

(1) This is not s good circuit for you to uss,
{2) For a maximum range of 3,000 metrea make the
aerial coil 67 diameter by 10" long and wind it
full of No. 24 wire. The secondary condenser
should be 0:0005 mid. end its winding 8" of No, 24
on & 5" diameter former. For this wave.range the
serial condenser should be connected in series with
AT.I and not parallel as shown, This cirouit
will be suitable for telephony. (3) The coils
given in pravious reply will quite suitable.

“R.G.N." (5t. Annes-on-Sea) oske (1) If

“ Ora " valves be used for L.F. amplifs ;
{2) If choke coils may be used in H.F. amplification
mplﬂmn_flmmjmmd_rﬂrdmm hm-
mI-u eirowil. (3) If odvanioge i» pained

H.T. to each valve. m Times quL
p‘::.::nd number of valves required.

(1) Yea. (2) It is possible to use suitably
designed choke coils, but they are not efficient for
lhurt. wave sota. The circuit should be
as shown in Fig. 3, page 813, March 18th issue,
with the choke coil in place of the resistance in
the plate circuit of the firet valve. (3) No. There
is no advantage in & circuit of the above type.
{4) No definite programme is yet arranged. It
should be heard with two valves.

**8.8." (Staffs) hor consiructed an "' Amaleur
Mechanic " crysial sel and also o ** Work ™ single
valve panel on neidther of which are any resulls
oblained,

I the instructions regarding thess seta have been
correctly followed out, they should both "give
satisfactory results. Are you sure that your asrial
is not earthed directly instead of through the
apparatus ? Make certain of this and nﬁo try
another pair of tolephones.

“GZ.B.W." (Frimley Green) asks if o 1
possible lo increase the range q,l" Mk, III tuner by
substititing slab or baskel coils in place of existing
winclings ; also what other allerafions Lo make,

This uhuu]d make quite & useful alteration.
Make the A.T.I. of hasket coils of No. 24 and the
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secondary of No. 30 wire. for the AT.C.
to gwitch either in parallel or series with the A.T.I

"“"H.G.G." (Lomdon, N.1) asks (1) For
criticiem of two-valve diagram. (2) Would aborr
sei receive Duich concerl. (3) Number of plates

of certain mze for a 0-002 mfd condenser. (4)
Whether to connect g Vernier condsnser in serres
or in parallel with A.T.C.

{l1) The connections of this set are wrong. A
correct diagram is shown in Fig. 3, page 12, March
18th issue. (2) Not aa at t & s but
when correctly connected and carefully adjuosted
it should do so. (3) With 1/18" betwean fixed
plates, 38 fixed and 35 moving plates, will bhe
required for 0-002 mfd. ﬂwm,‘rtutl'mml'l.l npu-m
and the number of plates required, the buildmg up
of this condenser will be found difficult. (4) Thi=
should be connected in parallel with the A.T.C.

““ AERO " (Liverpool) asks (1) If rircuit
ahowon. for u.:ﬁﬁﬂg[Lndrl'iﬁmul} H.F. -mlw} l!;:nI|r existing
valve sef i3 correct.  (2) If PCGG would be receired
on above wilh additional two valves for L. F. magnifi.
oalion. (3) Gouge of wire o uee for earth lead.
(4) The beat point from which to take down lead from
arcrial,

(1) Thia is incdrrect. There ia no H.T. to the
first walve. Connect as Fig. 3, page 812,
March 18th issue. (2) {3) This should be
of feirly stout wire—No 18 or 20 or of Lght-
ing flax. (4) The down.lead sho be taken from

* & point which allows it to drop at right angles to

the horizontal part of the sarial, which is wsually
at the end nearsat to the house.

“"S.EH.R."" (Birmingham) sends crysial
circui dingq-u.m and asks (1) Whai additvonal
Pflpnrn!ul w required for a single-valee sed.  (2)

diaggram shounng arrangemend.

(1) On page B0, April 15th imue, are two single-
valve circuita, either of which will give good
reaults. The following apparatus will be reduired -
one valve ; one 8.volt 30 amp. hour sccumulator ;
one 30 to 50 volt H.T. battery ; one 3 ohm filament
reqistance ; one 0-0003 mfd. grid condenser ; one
2 megohm grid leak ; also additional coils.

‘** BEGINNER "' {Enw:rby Bridge) asks (1)
For diagram of sel using three valves and a
(2) If the same will receive Dutch Concert. (3)
Working range,

(1) The most useful arrangement of three
valvea with crystal detector is shown in reply
reply given to ‘' W.A.R.'" (Heywood) in the
issue of May 13th. (2) Yea, if the H.F. tansformer
between first and second wvalves is suitable for
1,000 metres. (3) Thia should receive most
Furopean stations within the wavelength range,

SHARE MARKET REFPORT
Prices as we go to preas on May 13th, are :—

Marconi Ordinary v - E2 14 8
i, Preforence .. 2 12 o
= Inter, Marine .. .. 1 10 ©
o Canadian 2 12 @

Radio Corporation of America :—
Ordinary .. .. .. .. 1 2 0
Preference .. .. .. .. 165 O
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éRadin-Telegraphic Measurements

A Vacuo-junction, as illustrated, connected to a
suitable reflecting galvanometer, will measure alter-
nating currents of high frequency down to 30 micro-
amperes. A unipivot galvanometer, a suspended |
coil pointer galvanometer, or a high sensitivity

reflecting galvanometer can be used, according to the

sensitivity required.

FURTHER PARTICULARS ON REQUEST !

"The Cambridge & Paul Instrument Co., Ltd.

Bedomees 45 GROSVENOR PLACE, LONDON, S.W.1. pongeBSinricee

Sale of French “R " Valves Prohibited.

Good and Honest Advice

I8 TO BUY YOUR

ACCUMULATORS

from F. YATES & BON.

Fully {ulrln'l.-md.. Highent Cuality, absclutely new, ol course,
Celluloid Acoumulators (noi ex-(sovernment) at the lowest

posaible .
4 valt go amp - E'I
4 vali &a amp s ] ]J All  orders  musi
4 valt Bo mmp .. ERR T BT A R e
4 volt Isoamp . . a= .l_"llh exlra 36
b voll yoamp .. . BA o for packimg, full
6 volt &0 amp : .. R credit  given on
fi wolt Boamp . s BT return of the empty.
6 volt 100 am G = i

& wolt &5 amp 6 volt roo amp can also be had in ndcely

Bnished open teak crate at 3@ extra,

EFECIAL 2 wolt 16 amp Accumulators, absolutely

new, guaraniesd periect condition in ebonite cases (5 plates) ~—

only, 38 i iree. Two or three, 58 posi free.

Four to sizx, 8/= cammage forward. Seven 1o twelve,
B9 carriage forwand.
For any number over thres §/§ extra must be included for
packing case this being credited in full on returm of
Emply case,

EPECIAL PRICES TO THE TEADE AND ESTABLISHED

WIRELESS CLUBS AND ABBOCIATIONS.

F.YATES & SON, ;..o ws.

(Ome mimute lrom Moitimg Hill Gate Siation. )’ Phose | Fark 4124
Wride for Dby enclosing sfamp fo cower podlage.

Sode [riah A genis

Muessr. The Eadio Supplies Aa i, Corparabon Skrect, Bl

BRITISH
“R” TYPE VALVES

Price 27 /- Post Free

Filament 4 volts "84 amps. Anode 70-180 volts.

Try our CELEBRATED CRYSTALS
10 different, 3/- ; Single Crystal, 6d.

Fixed Condensers, ‘001,003, 0001, each 3/3
AERIAL WIRE, 7/22 100ft., 8/- ; 150ft.,11/6
H.T. BATTERIES, tapped :—
15velt, 4/- 36 wvolt, 8/- 60 volt, 14/6
0, 79 50 , 13- 75 , 16/6
VALVEHOLDERS, 1/6, 19, & 2/3

4 volt Batteries, 8d. each ; 1 doz. 6/6

CARRIAGE AND PACKING FREE
Al] Lq.m:l ci‘uﬂpﬂ" I El.“erl. H:i;'llh'llinn H

RUSSELL AND SHAW,
38, Great James 5t., Bedford Row, W.C.1

Frem Halbors throsgh Browwmlow BSereat, o Hasd Ceunt
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Simultaneous H.F. and L.F. Amplification
SOME FURTHER OBSERVATIONS
By P. G. A. H. Voior.
( Member of the Wirelear and Experimenial Association.)

N a previous article on this subject, The efficiency of this ing decreasse when the
ImTth‘lrﬂlu World, of Decem I&h 1821,  wavelength decreases, just aa in the case of resistance

I described several circuits by which valves eoupling, but if care is taken to avoid capacity
could be used for "' dual " am tion. between plate, grid and sarth, it will still amplify

In this article !mhm,gwa improvements down on wa sa low a8 200 ms.
which eliminate most of the troublea experienced The valve socket should not be of the ¢ which
when working those circuits, and to give con- is moulded in sbonits, and the coupli not
structional details. ba mountsd on a valve plug, or the capacity will

aperiodic H.F. couplings,
w'hu:h, though less sfficient, are much more con-
venient to Dee.

This couap is of the choks ty choke
lm-ndfmutmhns mthuumammmmr
Ca ¥ rosistance co 2 It-h.u.nhuwmrﬂr. the

vantagea that with * this mu]:-lmg it ik not
MOC ey t-u use extra H.T. asin the .resistance
rwp-l.m.g and also a atrong ilgnnl cannot paralyse
the circuit. The difference is that both mmh
remistancs and
core H.F. chokes
remistance, 80 a8 Dot
ulndnrmnraﬁ-: iency. Tn increass the H.F.

the two chokes are ﬂhlﬂul]?
This electro-magnetic co uulcrkl‘:a
tlgﬂﬂ from the
the cass of
ing

sufficient to transfer the H.F.
phmhﬂnmtgﬁdnrcmiﬂm
the longer waves, hut.lm-hurtnmt.lmmup]‘
m&muru uired. This condenser need not
and when so small, will not
F transformer efficiency. The
nhniuwvumnhhmhukunmhmt.hm
inmids diametar of about 4 ems. and an outside
dmater of about 9 oms. About B0 to 1,000
turns of 42 8. 8. C. wire are sufficient for wave-
lsngths up to about 4,000 ms. If there are too
many turns, the circuit tends to whistle or howl.
Tlumnﬂmdmauﬂhnhlhnuldgumthu
l:-undmur and the inner end of
gnt-ul-hug:ndunﬂtat.hu

of mmputll;:f lowr ntu:nin
diminigh the L.F.

E"i-

nﬂ:u

other mde of condenser. The outer
ends should gﬁ the L.F. transformer and by-
pams oondansers.

be too great for good efficiency on the short waves.

I have found on testing that the low capacity of a
particular ‘ Mullard Ora™ walve made it more
afficient than F valvea on short waves.

A plug on which the coupling ean be mounted is
shown in - L Thuplugh.uunmm:hhmﬂf
capacity, is much sasier to make than a valve
plug. A piece of ebonite is fixed on the socket to
prevent short circuits between H.T. and Filament.

2'e
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The next 1mpmvernmt overcomes the following

disadvan
() Any ukagﬁmmrth has to pass through the
get back to the valves.
. picked up by the circuit can not
ta
and H.T. have to be carefully
rom earth.

All these defects are avoided by connecting the
first grid, not to the aerial, but to a seoco coil
coupled to the aerial coil. The crystal blocking
vondenser 18 then disconnected from earth and
connected to the free end of the secondary. The
— ¢ filament may then be sarthed.

If this secondary is loosely coupled it must be
taned, but if it is tightly coupled it is tuned by
virtue of its close coupling, and should not have a
variable condenser.

A step up can be obtained by winding 50 to 75 per
cent. more turns on the secondary than om the

primary. This will considerably increase the signal
strength. If the step up is too high, it will be very
difficult to prevent oacillation when the plate cirouits
are tuned,

If the directions of the windings of prim and
sppondary are in opposition, the reaction condenser
can ba connected between the first plate and the

%

E
5

primary. L

To diminish radiation when ramnr:i.n?; C. W.
the aerial may be connected to A tuned coil which
i3 loosely coupled to the tuned H.F. transformer
instead of being connected direct to it as in Figs
2, 3 and 4.

Fig. 2 shows a 1-valve dual amplification circuit.
The signal is received on the aerial and tuned in
the usual way. The secondary reverses and steps
up the H.F. vol to the first grid. 1In the valve
the H.F. is amplified and again reversed. A small
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portion passes back to the aerial
reaction condenser, and the remainder is
the aperiodic H.F. coupling to the cry
H.F. is rectified by the crystal and appli
blocki condenser. Signals
if tele &8 were connected across

\/

]

-

%

condenser. This condenser s, however, between
grid and filament, and therefore the valve produces
amplified eurrenta in the telephones in t?.a
oircuit.

Fig. 3 shows a two-valve circuit which is the
same a8 Fig. 2, but with the addition of one valve
connected Ery the aperiodic coupling for the H.F.
and by an iron core transformer for the L.F,

== -41:“_: | £-0001 uF e i x 1
hﬂ',i_. i If‘ P

L ) {m ‘£*-| F l

8 0 L.ae & | g | E

. 28 | '1"]= 3 %E i} £9

1 ' | A i

Taseo | - L = T!.!,.,; 'T

Fig. 3.
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In Fig. 4 a two-valve circuit is shown which

uses tuned H.F. transformers for the intervalve

ing. Thia cirenit is more efficient but more
diffiealt to control.

It is sometimes advantageous when using a tuned
H.F. transformer between valve and ecrystal to
connect it so that the voltage is stepped down to
the crystal because the crystal resistance is usually
lower than the resistance of the valve.

The transformers which I shall describe can be
s if the n:unnmt.mm to the socket are chan
The tuning mnd&n.nar is preferably left on the low

resistance . In Fig. 4 the tuning condenser
s shown on this winding, to which the erystal is
idso connmected.

If these circuita buzz instead of oscillating, the
trouble can u.erlllyh-&l:m'!dh}rmﬂmngt-h&
erystal and adjusting the H.T. and grid voltages,

An instrument, containing a coupling similar
to those described, for converting a L.F. magnifier
mto & dual amplifier is now on the market.

THE WIRELESS WORLD AND RADIO REVIEW

251

lll-]:;, I use coils whose wavelengths have the following
values ;—

190 ms, 260 ms, 350 ms, 450 ms, 600 ms,
800 ma, 1,000 ms, 1,400 ms, 1,900 ma, 2,600 ms,
3,600 ms, ate.

When one of these transformers is used in the
aerial, the next higher can be used as H.F. intervalve
transformer if it i8 tuned by a 0003 uF variable
condenser, and the next lower can be used as valve
to erystal transformer with a -0012 uF variable
condenser. This makes duplicate or triplicate
sets of transformers unnecessary.

When it 3 not imtended to use H.F. tuned
?ﬂuplingl. such a |Bl‘g&f num;h;: of EI|H.F, trl.nnh
ormers is unneceasary if a se eondenser, wit
which the wavelength of any coil can he reduced,
isusad. Only the following coils are then required-—
o0 ma, 350 ma, 600 ms, 1,000 ma, 1,900 ma, 3,500 ms,
oo, .

It should be noted that as the tuned transformer
is used as A.T.I., an ordinary H.F. transformer

“}-%wf?'

PR W

.
;—=|||i—

il
m—

Fig. 4.

It is well-known that when the capacity of the
parallel condenser in the asrial mrmut- Increases,
the wvol efficiency decreasea. It is, therefore,
not desirable to increass this condenser beyond about
WM3uF. The eapacity of the average nerial is
also about -0003uF. Therefore, the capacity
across the A.T. L. is about -0003 uF. with the variable
condenser at minimum, and about -0008uF.
lor  double) with the variable condenser at
mAXimurn.

The maximum wavelength of any coil is conse-
quently about 1-414 (= v 2) times its minimam
wa

If we try to work out & seriea of coils so that
the wa of each coil is 1-414 times the wave-
length of the coil below, we get a series of 15 values
to include wavelengths from 150 to 27,200 ms,

This would not allow any overlap, and to get over-

wound with very thin copper or even resistance wire
is gquite useless,

y transformers have basket coils as primaries,
and as a rough guide I give particulars of them in
Table I. Lattice and other coils will no doubt

As the secondaries carry hardly any current they
may be wound with fine wire such as 42 85.8.C.
It should be wound in narrow slots in a cardboard
apider, 80 that it is as nearly as possible a single
layer winding, which should then be boiled in wax.

It often happens that in manufacture a secondary
develops a short circuit. This can be tested for as
follows :—Tune in a C.W. station whose wave-

is of the same order as the wavelength
for which the secondary is intended. Then hold
the secondary near the aerial coil and retune.
IF the wavelength has increased, it s dae to the

UNIVERSITY OF CALIFORNIA
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Tanre I.
Inmde Outmde |
Wavelength| B.W.G. diameter diameter Turns.
omas. crns.
190 18 NO DATA |
250 18 | !
350 | 18 52 13 | 30 |
450 | 18 7-4 185 | 36
600 22 52 13 | 46
goo | 22 7-4 18-5 54 |
1,000 26 5.2 13 i) i
1,400 26 B 20 | 140 |
1,900 26 | i
I f
2,500 32
3,500 32 NO DATA !
salf capacity of the ooil under test which i then
OK. ut if the wavel has decreased and
tuni has bascome Hat, eoil in faulty. The
WA h is decreasad brthahu]t-rmﬂmmuni

of the fact that when the magnetic flux tends to
thread the ooil, eddy currenta are set up which repel
this flux, with the result that only a small fraction
of the initial flux really threada coil under test.
This has the same offect as reducing the area of the
air circuit th which the Bux flows, and thus
parent inductance of the aerial tuning coil
As the H.F. transformers are tuned, a little extra
capacity does not matter much, and they can be
ﬂtmmﬂvuvuﬁlua If it is intended to inter-
ooupling, they
sh either be fitted with the low capacity plug
previously deecribed, or an adaptor should be
made so that the R valve plug can be fitted to the
low capacity socket.
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It may seem rather to use a crystal de-
tector in these days of v but when it i=
remembered that with one valve used for dual
amplification, aignals can be amplified 40 to 200

times, it will be seen that the valve is best employed
a8 amplifier,

If two c detectors are used with a switch
mﬂmthaymhmhrwmwmdlﬂcﬂhr
should be experisnced with t

are gquite rigid and fitted mthgﬂﬂdcryﬂll!
such as troated galena, ete.

Fig. E-hu-nut.ypauidﬂmtarwhmhuuu';
stable. All unnecessary weight on the mowving
part should be avoided.

Thueimuiumbnumﬂfurnpuhﬁw+lnd
talephony, but are partioularly good for

In conclusion I would like to thank
his transmissions, which have snabled
to the experiments necessary to develop
pearfect theee circuita.

2gg¢

On Heterodynes
By Pamrr R. Coursey, B.Bo, F.Inst.P., AM.I.LE.E.
(Conhinuad from page 187).

tions were given of two arrangements of hetero-
dyne using double coils, one for the tuning
circuit and the other for providing the necessary
ﬁuum It is possible, however, to employ
er cirouwit arrangements, such, for example,
a8 electrostatic reaction between the anode and

IH the sarlier instalments of this article descrip-

c-;rf

grid circuits, instead of elsctromagnetic coupling.
Thuganurnl scheme of such reaction coupling s
indicated in Fig. 12,

In this diagram the inductance L of the oscills-
tion circuit is shunted by two condensers in series,
C; and Cy. One and of the inductance ia joined
to the anode of the valve, and the other to the
gnd, through a small condenser C,, the function
of which is solely to insulate the grid from the
high positive voltage of the anode, which would
otherwise be joined to it through the windings of
the eoil L, but at the same time jt allows the
F&uﬂgn to the grid of high frequency potentials
rom the coil L. The H.T. source, 18 connectad
to the anode as shown through t choks L.
which offers & high impedance to the passage of
radio frequency currents, and serves to confine
those currenta to their osecillation ecircuit, wiz.,
L C, Cp. The grid is also joined to the filament of
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the valve the leak resistance R, which pre-
venta the accumulation of high negative potentiala
on the grid wires (by resson of grid rectification),
while at the same time it does not draw away any
appreciable amount of the available high frequency
mergy in the cacillation ecircuit.

The action of the two condensers, C, and C,, in
sries may be likened to that of a potentiometer,
qance they serve to subdivide the total available
potential acrosa the oecillation cirenit into two
parts, one of which—the potential drop across C,—
2 scross the anode cirenit of the valve, while the
other—the potential drop across Cy—is applied to
the grid of the valve. Hence any initial digturhance
of the potential of the plate of the valve is com-
municated to the oscillatory circuit, via €, and
redults in the establishment of a pulse of current
round that circuit, causing & potential difference to
appear between the terminals of the condenser C,,
which is applied back to the grid of the valve. The
qgn of this potential change applied to the grid

' ite to that derived from the anode,
the initial disturbance is reinforced, and steady
current vibrations or oscillations are produced.

This t of the circuit may be compared
with the better known one, shown in Fig. 13, in
which the subdivision of the potential across the
oacillation ecircmut is8 made by the tapping from
the filament to some suitable point along the
inductance, thus dividing the coil into two parta,

and corres to C; and Cy. The ratio

the valuea of the condensers C, l-l'l.-'.! C, is therefore
1FTH t, mince it determines the ratio of the
¥ in the grid and anode circuitg of the valve.

Stable osacillations can only be produced when
thie ratio liss between certain limits depending
upon the velve in use. This ratio often ol
somewhat with the wavelength of the oacillations,
since the two condemsers are shunted by other
of the circuit—the anode condenser by the
.T. battery and choke coil, and the grid mncr‘;nm
by the grid leak resistance.

! i

[
Fig. 13. Hd:mlyn- Oacillator wnith Magnetic
Coupling.

Using s circuit of this type, we can evidently
build up a beterodyne with a single coil for each
range of wavelangths, provided that we can vary
two condensers in synchronism with one another.
The mmplest way of effecting this simultanecus
adjostment is to mount two sets of vanes on one
spindle in the manner indicated in Fig. 14, in
which A and B are two sets of semi-circular
fixad plates, mountad on ite mides of the
c:unl.rif spindle. The Eplndiymm two sets of
moving vanes, C; and C;, also mounted on opposite
mides 20 that they interleave simultansously with
the two sets of fixed vanes. This double condenser
would be connected in the circuit in the manner
already mdicated in Fig. 12, the spindle of the
condenser being connected to thelfilament of the
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vﬂwmdthatwnﬂhu!ﬁlﬂdp]ni- hungjc-mnd
reapectively to the anode and to the grid through
the grid condenser C,,

T e

cl n

I -

[
ig. 14.  Arrangement of Double Condenser for

A double condenser of this type can be fitted
into either design of instrument that has
been .described in the earlier instalmenta of this
article—Figs. 2 and 11—in place of the single
variable condenser there shown. With this arrange-

r ;

il

]
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ment the range switch is not required, and so can
be omitted, her with one of the coil-holder
sockets, since only one inductance is required for
each range. In the space available in the instru-
ment—ths space occupied by the variable con-
':"Hn!ar of 0-0013 to 0-0015uF maximum capacity
in the i described above—it is only poasible
to fit a ble epondenser havi A& maximum
capacity of each half of about 0-0008 microfarad.
The effective capacity of the two parts, since t

are joined in serios scross the coil when in use, 18
therefore only 0-0003 uF. A grester number of
coils must be employed to obtain the same effective
range of wavelengths as was obtained with the
other arrangement. If & series of coila up to
No. 1,0 the largest having an inductance of about
101,000 u¥, is employed, the maximum wavelength
obtainable will be just over 10,000 metres, since
the maximum condenmser capacity is much smaller
than before. The values obtainable with ** Burn-
du}:ur. " coils are indicated approximately in Table
IIl, and & suggested revised layout for the top
of the instrument built on these lines is given in

T A

g

4l

Fig. 18. Simplified Circuil Diagram of
Instrumend No, 4.

TABLE lIL
Coils for Use with 0-0008 uF Double Condenser,

#

T

ol
B,

| Coil No. Wavelength (metrea).
! Minimum, Msximum, |
| 50 275 680
_ 150 500 1,130 |
| 300 L000 2,250

500 2,050 4,700 |
. 1,000 4700 | 10,600 |

Many of the dimensions in this diagram are the
same @8 the corresponding ones in Fig. 2, but
where parta have been moved te new positions
fresh dimensions have been given, The grid leak
and condenser shown in Fig. 12 can be mountad up
on the underside of the ebonite top of the instru-
ment in any convenient position near the valva.
Space will usually be found for these immedistely
under the walve-holder, so that they are quits
convenient for connecting to the grid tarmn.l? A
condenser of about 0-00015 uF with & resistance of
approximately 2 megohma will be found to function
satisfactorily.
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It should be mentioned here that the telsphones
which are often required for use in the heterodyne
circuit can be used for the choke coil Ly (Fig. 12)
in the H.T. battery circuit. A choke of some sort
is necessary here in order to prevent the batiery
forming & short circuit for the high-frequency
ourrents, and a pair of telephones i tl.!l.ll.u}" quite
effective for this purpose. With this connection,
therefors, a pair of onea should always be
left in cireuit, whether they are required for use as
such or not, so that with this instrument it is

L
Fig. 17. Plan of top of Insirument No. 4.

unnecessary to provide the short-cirewiting strap
detailed in Fig. 8 in the second part of this article
(page 186). Details of the valve-holder, stc.,
remain as sat out in Fige. 4, 5, 6, 7 and 10.

This arrangement of instrument may ba improved

by increasing the range of capacity used with each
TABLE IV.
| Effective Maoxi-
Range. Condensers.| Values, | mum valus of
microfarads oomplots
‘ Condenser,
| | Variable - | 0-0006(maz)|  0-0003
3 | c'Zc | ool 0
4 | Co=0C, | 00015 - oad105
5 C, =0 | 0002 0-0013
B | C=Cy "ﬂ'ﬂﬂﬂﬁ 0-00155
coil, thus sugmenting the wavelength range and

opening out the scale. BSince the space available
for the double variable condenser is already fuall,
an increass of the eflective- capacity can only be
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obtained by connecting fixed condensers in parallel
with the two parta of the variable condenser. The
general scheme then becomes as shown in Fig. 16.

In this diagram C, C, and L remain aa befors,
Uy and C; being the two halves of the double
vanable condenser and C, and R are the gnd
stopping condenser and leak respoctively. By and
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instrumant with sach coil employed for esch point
on the range awitch which connecta in the parallel
condensors. )

The plan of the top of an instrument designed
on these lines is set out in Fig. 17, giving the
leading dimensions. It will be noted that the
genoeral arrangement followa on the lines of thoss

5 are the filament and H.T. batteries reapectively, already described [instrumenta (1) to (3) ], and
TABLE V,
WavELENnoTE RanoE (MeTmEa) ror Porwrs oN RANGE SwiTeH. i
Cail =oys Sh At : o _ Total Range
No. {metres). :
(1) (2) (3) (4) (8) (6)
o 170400 ag0-535 525835 l 825-722 715810 |, 800870 | 170-870
200 T00-1,5800 1,570-2,100 2,060-2,510  2,500-2,000 2,880-3,180 | 3,200-3,6560 ' T700-3,550
300 1,800-4,700 ¢ 4,600-6,300 6,200-7,700 | 7,600-8,700 8,600-9,600 | 9,500-10,600 1,800-10,500

LOOD 4,000 m,aml 10,000-14,300 14,000-17,000 16,900-19,500 19,300-21,900 21,500-23, 700, 4,000-23,700

with the choke coil Ly in ecircuit with B,. This
choke may here, aa pointed out above, be made uE
of a pair of telephone receivers. In parallel wit

the double condenser C, C, a number of fixed
rondenser units are shown. These may be con-
nected in parallel with C; C; by means of the

double switch Sw. Convenient values to give to
these condensers are set out in Table IV,
- Mo — —=

e coils which are necessary with these condensers
0 order to ensure adequsate ping ol the
‘anous ranges are set out in Table V, which also
aves the approximate wavelength range of the

that many of the parta are identical in detail.
This remark applies to the clips forming the wvalve
holder, to the condenser knob and scale, pointer
and filament switch. A coil plug socket of the
standard type should be secursd in the position
indicated, and no link for the telephone terminals
is required (Fig. 8). The range switch is slightly
different, since two seta of condensers require to
ba joined in circuit simultaneously. Details of a
suitable switch sre given in Fig. 18. It will be
seen from the diagram in Fig. 16 that a double
row of contacts is required. T can be arranged
on the same side of the switch, as shown in Fig. 18,
using & double laminated awitch arm to bridge the
succeasive pairs of contacts. The connection mads
to the spindle of this switch should be taken to the
negative end of the valve filament, the first pair
of contacta marked 1 in Fig. 17 being leit free and
the mmuinjntiaﬂw pairs connected to the fixed
condensar in manner indicated di tically
in Fig. 18. It should also be noted in connection
with this diagram that no blocking condenser ia
required acroas the telephones and H.T. battery
such as was used for the other designa. In fact,
any such capacity, particularly across the tele-
phones, is harmful in this arrangement and should
ba avoided in order to mamntain the effective
choking inductance of the telephones at as high &
value aa possible.

A further simplification of the slectrostatically
coupled arran hera described is posaible,
and detaila of the method will be given in a further
instalment of this article.

(To be condinued.)

The Wireless Society of London.

The last Meeting of the present Session will be held on Wednesday, June 14th,
at 6 p.m., at the Institution of Electrical Engincers, Victoria Embankment, when an
Address will be delivered by Sir Oliver Lodge, F.R.S.
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Some Notes on Telephony Transmissions

of the progress of the Carpentior-Lewis
fight arranged by the Daily Mail in con-
junction with the Marconi Company are in a position
to appreciate some of the future possibilities of
the service,
It is no exaggeration to speak of the Broad-
casting Service in this country as heralding a
new era in sorcial progress, and the enthusiasm

THI‘JSE who listenad in to the broadeasting

tranamissions from this station with a erysl
receiver and an indoor aerial of even as litth w
ten feet of wire.

Figs. 1 and 2 give two views of the transmittmg
apparatus at Marconi House.

On the extreme left of the pictures are the serial
tuning inductances, and below them the fixsd
condensers. The aerial ammeter is visible along-
side the inductances.

Fig. 1.—The Marconi House Telephony Transmitter. This apparatus was used for bmndn-nuing the |
progress of the Carpentier-Lewis fight.

with which the public use of such a service has
been received in the United States will undoubtedly
be echoed in this country.

For some time past wireleas amateurs have
enjoyed the transmissions of The Hague, Writtle
and the Eiffel Tower, as well as experimental
tranamissions of speech and music from a number
of other stations, but the transmission in connection
with the Carpentier-Lewis fight may be regarded
a8 the first definite step towards the fulfilment
of the promises made by the Postmaster-General.

The reception of the transmission on the night
of the fight has been reported as extremely pood
from all parts of the country, and numerous
misssa of appreciation have been received by
the Doy Mail. The station from whenee the
tranamissions emanated i located at Marconi
House, and in the vicinity it is possible to hear

In the centre of Fig. 1 are three valves, that =
the left being larger than the other two. Th
large valve is the main oscillating wvalve, and =
of the Marconi-Osram type known as MT2 T
other valves are rectifiers.

Un the extreme right of Fig. 1 will be noties
two more valves. that on the left being mibe
smaller than the main oscillator and larger tha
that on the extreme right. These two wvalm
conatitute the control and sub-control wvalves

When the microphone is spoken into the speed
varies the current flowing through the microphos
This modulated current passes on to the prims
of a emall transformer, and so produces a secon
modulated current of a higher voltage in th
secondary, which current varies the grid potential o
the smaller of the control wvalvea., This st
control valve in its turn controls the valve imme

UNIVERSITY OF CALIFORNIA
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diately on its left, which is the main control valve,
mapahble of handling a very large amount of energy.
This valve is directly coupled to the main oscillator
valve, so that it produces a very powerful modula-
tion of the high frequency current Aowing in the
aerial circuit.

The source of supply for the transmitter is
first obtained from the Charing Crosa Power
Station. This supply is transformed into alternat-
g eurrent of high frequency. A step-up trans-
former next raises the alternating current to a
suitable voltage and supplies the two rectifying
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addition to the many other uses to which the wire-
loss hone might be put there was also the
posaibility that in the future one might listen to
sermons on Sundays. Fig. 3 shows another sug-
geation which comes, of course, from Amoeorica.
Here wo see a wireless receiver and loud speaker
erected in a church which is not otherwise provided
with a her, and in this manner the sermon
preached in another church, perhapa many miles
away, ia picked up and made audible to the con-
gregation by means of the loud speaker.

In Paris, the wireless telephone installation of

Fig. 2.—A wside view of the Telephony Transmitier inasiallel at
Marconi Houar,

valves producing double wave rectification. Ripple
is eliminated by means of chokes and condensers,
and the yuality of the speech depends very largely
on the extent to which the radiated wave is freed
from ripples produced by low frequency alternating
currenta, and speech of a poor guality with a rough
tone is often attributable to this cause,

In an official announcement made regarding
the broadcasting service it was suggested that in

the Eiffel Tower is under the direction of General
Ferrié and Commandant Julien. Fig. 4, which
is reproduced by kind permission of La Nature,
represents a group at the Kiffel Tower on an occasion
when the famous French singer, Madame Ivonne
Printemps, broadceasted a recital by wireless telephone

In addition to the transmissions from the Eiffel
Tower, experimental transmissions are conducted
daily from the station at Sainte Assise, near Melun,

B2
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whilst some very successful duplex transmissions

have taken place between Bourget and Issy-les-
Moulineaux., There are also ox
missions on a wavelength of 450 metres conducted

imental trans-

Wireless Receiving Apparatus insta'led in a Church.

by commercial companies in Paris. The trans-
missions from Eiffel Tower are conducted on &

wavelength of 2,600 metres, and those from Fainte-
Asgise on 1,000 metres,

[ ==

Fig. .— A Wireless Concert al the Eiffel Tower,

From left to right - The famous singer, Mme. Ivonne
Printemps, M. Sacha Guitry, M. Lafford, Under Secrefary of State, and Gemneral Fermé.

UNIVERSITY OF CALIFORNIA
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Experimental Station Design.
These articles, which wnll appear in alternate issues, are intended not only to be a complete guide to those

new bo wirelass, but fo mive explicit details on the constructton of all the components of the erperimental station.
Actual derigma will of necessily in some insiances be somewhat crude, in order that they can be made up withow!

tloborals wrl'fhﬂp equipment. Proctical working instructions will be given whers

Jor the help of

those wnocquainied with the more simple processes of instrument making, Of course, where good workshop

Jocilities axisd, the dexigns may be readily modified.
it made an essential fealure, bearing in mind n!wga that where low-priced

componend parts

can be oblained their wse has boen embodied in the demigns. For those who do nol desire fo make their own

apparatus, the descripdi

wnll aamst them in selecting the éequipment for their stalions.

Although the information condained in the firal few articles under this heading may cover ground already
Jamiliar fo many readers, the succeeding instalments will advance by easy stages and in the course of the series

the construction of an elaborate starion will be evolved.

I.—-THE AERIAL.

The first consideration in the construction of a
sation is the erection of the aerial. No definite
mstructions can be laid down, as circumstances are
different in nearly every case, but the following
ponts should be observed :—

(1) If there is a choice of site, select the one which
5 highest and least shut in by surrounding
objects or hills, A church spirse, tall chimney or
other tall structure in the immediate vicinity
of the serial may impeir its efficiency. The
aerial should n-ut.{ne erected among a cluster of
troes unless it can be well above them, neither
should it be slung between walls and lower than
the surrounding roof-tops. In considering & site

one. A single wire may be used of, say, 100 feat,
but the two-wire aerial will generally be found
more convenient, as the small changes of
inductance such as are provided in tuning
instruments, will vary a two-wire serial through
a bigger “"hm}‘ range for a given variation
of indurtance. ere conditions permit it ma
be worth while to erect two aarials, one & small
one of sither of the above dimensions for short
wave reception and another much longer and
specially suited for long wave work. Fig. 1
shows wvarious t of aerials for short wave
recoption, and Fig. 2 aerials of a larger type.
The method of supporting the serial must be

left to the reader, az conditions are so wvared,
but a few general casea are taken which may offer
suggeations.

it must be borne in mind that the ground level
= really the mean level of the tops of the
neighbouring objects.

'2) The running of the aerial parallel or near to
Wlnph or talephone wirea should, il possible,
be avoided. Such lines will absorb & good deal
of energy that would otherwise bs picked up by
the serial, and they may also give rise to noises

recaption and even actual overhearing of
‘!‘Wflphir: or telephonic meseages may occur. —

4) With most seriala reception is not uniform in all
directions, and if ion from a particular
stalion iz desired it is worth while, if possible,
to mrrange for that siation to be located in the
direction from which the aerial receivea beat.
An serial erected with its ends pointing N. and,
B. snd lending-in wires taken from the middle,
will receive best from stations in northerly and

‘mmtherly directions. Were the leading-in wires
fskm from the northerly end, reception would
be best from stations situated to the N. If the
sarinl be steeply inclined the leading-in
wims should be taken from the lower end.

BH & mid-point lead-in is to be taken from a

lovel aerinl, care must be exercised to see that
 eommeetion is made at the exact middle. The

Jeadlingin wiree must not be taken back beneath

e miwial, hut may either run down as vertically

or slope in a direction away from the

Fig. 1.

The uwse of & mast really necessitates some skill
and experience in fixing, but with reassenable care
and as much sssistance as possible, the work can
usually be successfully accomplished by the novice.
It must be borne in mind that every foot in height
that can ba added to the aerial extends the range,
. and if any scheme can be devised to make it higher
~iar alfficient reception on wavelengths between it is quite worth the extra trouble in earrying it
+ 380 and 1,000 metres the serial should not be out. Whilst admitting that good signals can be

%00 long, and one of two wires not more than obtained on aerials fulfilling none of the desirable
70 feet each, in suitable. It is difficult to tune conditions mentioned above, it is always preferable
& long merial to short waves, whilst a short to have maximum efficiency in the aerial, and so
serial can be made to receive the longest waves, obviate unnecessary stages of amplification, with
though perhaps not ms efficiently a8 a longer thy attendant complications and manipulating

Meogth of the aerial is controlled by the
Atwvelengths on which it is desired to receive.
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difficultiss. Where reception is to be' carried out
with tha use of a cq'ntaﬁ detector, & high outdoor
serial is strongly recommended, and the use of
short indoor aerials, or serials of the frame type,
should not be It is sometimes ar

that high serials are more liable to produce in the
receiver noises due to atmospheric disturbances and

Fip. 2.

stray electrical discharges, but against this must be

considered the fact that to produce a given strength

of gignal an indoor aerial will necessitates the uss of

nmEllﬂm which, unless very carefully designed and

of high grade manufacture, in themsslves set up
itie moises,

If one end of the serial is to be a house-top it is
better to terminate it on & amall mast. Ii the roof
is fiat, the fixing of the maat ia quite simple (Fig. 3),
but if it ia pointed, & chair must be made to rest
across the ridge, as shown in Fig. 4. This chair
muat be stron made to the design shown in
Fig. 4, and should be held together with screws.
Bupport should not ‘be given to it by the top of
the ridge, but by the sloping faces of the slates.
A piece of thick felt or sacking placed across the
ridge and extended down either side will prevent
the chair from damaging the slates. This will also
asuist in keeping the chair in position, as vibration,
due to the swinging of the aerial, and accompanied

Fig. 3.

by side pull, may tend to push it out of position.

This, as woll as the mast and all other outdoor

woodwork, should be given a protective coat of
aint.

g The mast must be guyed in four directions, so

that it will stand wvertical, irrespective of any pull

that may be exerted by the acrinl. Single No. 14
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galvanised iron wire is usually strong emcugh for
guys, provided the points of anchorage are further
out from the base of the mast than the heaghs of
the mast itself. When only one set of guys ia
used they must be attached at & point sbout 8
from the tip of the mast, in order to give plenty
of support and to leave sufficient space to prevent
the pulley becoming entangled in them. The
gquestion as to whether an additional sst of gu
is required is determined by any tendency t
mast may have to bow. By using two sets of guyns,
one set at the middle and the other at the top, it
in em‘hhtngivu strength to a very slender mast.

nsulators must be inserted in the wires
to prevent them acting as earthed serials and so
screening the main serial, and thess insulators will
be seen in the figures,

A type, known as the * shell " insulator, is best
for this purpose, aa it has a high breaking strain
and the sh of its Aanges gives good insulation
when wet. The insulators are inserted at either
end of the guy wire so as to entirely insulats it,
and should this insulated portion become more than
30 feet in length, other insulators should be put in,
in the exact middle, if reception iz to be carried
out on wavelengths below 200 metres. The gauge
of guy wire given above is suitable for masts less
than 30 feet in height and supporting aerials not

heavier than two 100° lengths of 3/19 aerial wire.
Where there is likely to be a greater pull due to a
bi seorial span, taller masta, or an serial stesply
inclined, heavier gauges must be used, such as
single No. 8, 3/8 or T/14. It is convenient to insert
galvanised iron guy adjusters immediately below the
bottom insulators in order that small adjustments
can be made from time to time to keep the mast
vertieal, Guys and adjusters must be liberally
treated with oil or greass before being left to the
action of the weather.

For the pointe of anchorage of the guys malleable
iron eve epikes should be used, driven home in the
brickwork several courses down from the top. If
& guy wire should peas round an iron gutter, a piece
of felt must be w gﬂmund it at the point of
contact to prevent risk of bre due to friction
and the acuteneas of the bend. all, heavy masta
cannot, as A& ruls, be supported by dwelling-honss
roofs, and if it is desired to have an aerial more than
20 feet above the roof, it is advisable to use a long
mast reaching from the ground. For lightness the
mast may consist of two poles spliced together and
the dimensions of overlap, shown in Fig. 3, relative
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to the length should be adopted. Light 30-foot
poles usually have a butt diameter of 7°° and & tip
diameter of 3°° Specially salected poles may have
kes taper. The “ McGruer *' hollow & mast ia
very useful for roof fixing, owing to its extreme
lightness. For amateur stations, iron masts are
not t0 be recommendsd. Those not experienced in
roof work, and who call in the aasistance of a local
builder, will only need, however, to draw hias
attention to the fixing of the insulators in the

Fuys

Fig. 5.

Masts erected from the ground and not standing
alongside a house should also be guyed in four
directions. Not only does this make a good strong
job, but facilitates erection, for two sets of guys
which are opposite to one another can be fixed and
roughly made off to length while the mast is lying
on the ground, and another set can be used for
pulling the mast up. Fig. 6 shows a mast lying
on the ground rady for erection, with a small pole
for use as a derrick. Ladders are very uselul for
supporting the mast during raising, and will hold
it in a Iy raised ition while adjustments are
made tf}“tr AHF;:}I must be gn.. of course,
before lifting the mast, and frequent adjustmenta
made as it rises, in order that it will be more or
loes correctly guyed as soon as it reaches & vertical
position. A sharp lookout must be kept that guys
do not become entangled in trees or foliage, as the
mast s raised, for any sudden tug exerted on the
Emhlpthh;ﬂkitnrmmittulmn“.n

ngerons or amateur the erection
of auch & ml.ltmwill be rarely mdmmmry.

A cirrumstance that often arisea is the fixing of
i mast at the far end of & garden and where, in
order to have the aerial of full length, it is not
possible Lo a back stay. Such a mast muat
be let several et into the ground and a foundation
made of boards having an area of at least 1 square
foot, and also securely wedged at its base with
picces of timber to prevent any tendency it may
have to move. To compensate for the pull of the
serial & forward strut, reaching in the case of a
W-foot pole to about 8 up from the ground,
must be provided. The base o?ﬂw atrut must have
a secure foundation to prevent it driving further into
the ground. It should be carelully fitted at the
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point of contact with the pole l'ﬂlkﬁ a slot
about an inch deep and alightly t giving

the strut a wedge-like

The asrial be of copper or bronze wira, and
should preferably be light and flexible. A apeeial
wire has been made combining both lightness and
flaxibility by amembling a number of fine strands
on & hemp core. Such an serial, a8 well ad being
light and consequently having very little sag,
18 not so liable to kink, and moreover, poasesses a
large conducting surface, a property that ia very
desirable. Other varieties of wire may be used and,
in fact, No. 18 bare copper ia good en . Btranded
enamellad wire is sometimes used and possesssa the
advantagea of having a large surface and not
becoming easily oxidisad.

Care should be taken in paying out the aerial wire.
If it is in the form of a hank, loops should be taken
from either side in turn, or, if it is on & reel, it should
not be looped off, but the reel unwound. These
precautions save a great deal of trouble by prevent-
ing kinks as the wire ia being raised. Pullj'lﬁ].ra, of
courses, must be provided st the mast-heads. The
endas of the wires are insulated from the halliards
and the insulators should be very light to prevent
sagging. For an ordinary single aerial, consisting
of No. 18 wire, they may be made from scrap
ebonite sheet and measure 2°° long by 1 wide
by §'° thick, holes being drilled in the ends to
take halliards and aerial wire. The porcelain ahall
insulator has the advantage that, should it become
damaged, the serial will not fall. For the best
reqults with two-wire aerials the spreaders must be
at least 6 feet long and not too heavy. A light
bamboo ie suitable where there ia not & great pull
by the aerial wire. Alternatively, where more
strength is required & wooden spreader with taper-
ing ends will do. The greatest strain on the spreader
ia in the middle, and to prevent it bowing this
must be its thickest part. Hollow spar spreaders

Fig. A,

are also obtainable which are remarkable for their
lightnesa, Fig. 7 shows spreaders, insulators,
gerial and halliards,

Should a tree have been used for supporting the
aerial, halliarde must not be tied ul? taut to &
point, or otherwise the swaying of the tree may
breuk the aerial. This difficulty is overcome by
fixing to the ground end of the halliard a weight
sufficiently heavy to exert a pull that will keep
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the asrial taut and fres to ries and fall with the
movement of the tree. A bucket fillad with earth
will serve aa this coun ise., An endeavour
should be made to keep down leads of the
serinl at least 8 feet away from walls or other
sarthed objecta. Fig. 8 (b)showsa method of bringing
the aerial wire into the operating room, and consists
of an ebonite tube through which runs & brass rod.
Alternatively a porcelain tube, Fig. 8 (a), :mn.;.nr he
need, but the lead will require renewing after

< L

(n)
Fig. 7.

time owing to the perishing of the india-rubber.
After the wire has entered the opérating room it
should almost directly to the instruments,
and not wind about around walls for any distance.

It is not advisable that the instruments should
be left permanently in circuit, and to guard them
from damage by lightning an earthing switch
must be arranged near to the point of leading in.
A single-arm two-position switch, with china
hase and of good insulation, is suitable for the
purposs, The asrial is brought to the switch arm
and the lower contact joined to a wire making
rontact with the earth, whilst a lsad can be taken
from the upper contact for connection to the instru-
ments, thus serving either to put the instruments
in cirewit or to connect the aerial to earth.

In cases where it is not possible to erect an out.
door aerial, or where portability is required, indoor
and frame aerials may merve for reception. The
usual t of indoor soerial ia distinet from a frame
aorial, inammuch as it hes a free end which is not
brought to the instrumenta and makes use of an
earth connection. Ita action is precisely that of the
outdoor type, byt it is of course, of smaller dimen-
sions and does not possess all the advantages of an
outdoor asrial. Such serials are, in shape, similar
to the outdoor kind, with the exception that the
are much smaller and do not require so muei’:
attention to insulation. An serial conmsting of
several well-epaced wires carried across a room,
say, between picture rails on opposite walls
and 20 fest in length will give good reception
in an upstairs room when using valve amplifiers.
A common error is that of running &8 wire round a
room and leaving one end free and taking the
other to the instruments, and operated in conjunc-
tion with an sarth connection. This should not
be done, as opposite sides of the aerial give equal
potential Auctuations, due to the incoming ether
strain, and consequently there is no current flow,
miel signals are only received on such aerials,
bocause of distortion in the form of the wave, It
would be better to convert such an aerial to the
frama type by taking both enda to the instrumenta.

One way of arranging a frame aerial of fairly
large dimensions m to drive brass serews into A
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wall at the four comers, wrapping them -~ with
insulating tape or put.tﬁ:lg over them small
plecea ing with several
turns of wire. The plane of the | chosen muat
point in the direciion of the station from which
is desired. In the case of frame aerials
this ia more im t than with the types pre-
vioualy described ; in fact, if there in only a
deviation of a few recoption will not be
obtamed from the desired station. As it is impro-
bable that & wall exists pointing in the precise
direction, means should be adopted for making
the pll.rm of the serial movable. One very good
method of doing this is to wind the asrial on
infulated pegs drivem into the four comers of a
door which, as it can be swung 1807 can
be used for reception from any direction. It might
ba pointed out here that the marked. directional
aﬂntt-d n: imu] aerials has thamlﬂmtagu fglgfr?d
vi or selective reception, is v
in :-zllg elimination of jamming, for ﬂtm two
atations may be on axaoctly similar wa it
in unpml:mhh that they will be situated in line
with one another and the receiving serial. The
object of describing frame serials made in this
manner s to impress upon the ex ter the
necessity for nmimg mﬂndlmmww Ba
poasible, for if & wooden framework were used to
support the turna of wire of equal dimensiona to
those provided by the above methods, it would be
very cumbersome. BSmaller frame serinls are,
however, often adopted with a consequent loss of
signal stren
The num of turng wound on frame aerials
depends on the wavelength on which it in desired
to receive, and if reception is required over a long
wavelength range, tappings must be made on the
serial so that varying portions may be connected
in circuit. Wire of fairly insulation must be
umed, and if the wavelength s to be short then
single electric-light flex is suitable. For a sgquare
frame having sides 12 feet in length, three complete
turns will tune from 280 to 800 metres, with a
tuning condenser of maximum capacity O0-0005
mfd. When using a door 8 feet 8 inches in height

(el

)

] ¢ esomre Tune
Fig. B.

and 3 feet in width, nine turna of wire will approxi-
mately tune to the srame range. With smaller
frames finer wire will have to be used, because the
many turns required would take up too much space
if of the heavy wire. Frames having 3 feet sidea
will tune through this ran with 14 taros of
N&C. wire wound with the turns touching. If
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there is enough space to wind the jfums a little
apart the frame will be more efficient, a8 the
capacity of consecutive turns being less there will
not be such a potential drop across the end of the
roil. As spaced turms have lesa inductance than
ones closely wound, one or two more extra turms
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must be added to give an equal wavelength. For
smaller frames still, many more turns are required
but the total length of the wire used should be
& little less to compensate for the increased
inductance given by the concentrating of the
wira into a smaller epace.

The Wireless Boom from the Traders’ Point of View.

OW that the Postmaster-General has made it

possible for the general public to participate

in the reception of broadcasted signals, it is
obvious that there will very shortly be a boom in the
sale of wireless apparatus. It is apparent that in a
very short time the demand for wireless gear in all
centres throughout the country will be very great
and & vast new field of enterprise will be opened to
-e:la{:'_t.ricl.l and allied traders in the sale of receiving
equipments.

Last week's Hood of anquiries to manufacturers
indicate that the business possibilities have not been
overlooked, and already arrangements are being
made for the establishment of agencies throughout
the country. Thia has made an immediate demand
for specimen seta, and the wholesaler who has com-
pleted his designs and can at the moment quote firm
prices and deliveries is reaping a big harvest of
orders.

The class of gear for which there is likely to be a
good market requires careful consideration and re-
tailers are advised to carefully think over the results
of the recent high power broadeast tests and the
reception obtained in various parts of the country.

It would appear that equipments can be divided
roughly into three classes. Firstly, low-priced
crystal seta designed for the man of limited means,
and for operation on wavelengthe of 300 to 425
matres when connected to aerials of the dimensions
at present specified hy the Postmaster-General.
There is considerable scope in the designing of such
seta and the greatest difficulty would appear to be
the devising of a crystal that can be put into the
hands of 8 man inexperienced in ite adjustment.
Such a set might be fitted with a tuning buzzer,
and even a tuned wavemeter circuit for the purpose of
st ting erystal and tuning adjustments to the broad-
cast wavelengths, so that all the user has to do is to
adjust his crystal until he hears the buzzer signals
strongly, and then improve the tuning arrangementas
to bring them up to & maximum streagth. These
simple seta must not have too many adjustmenta,
and it is thought that with a view to cheapness as
well as limiting the adjustments they nesd not
= supplied with variable condenaers. but romething
on the lines of the almost continuously variable
sliding indurtance or variometer may serve to tune

through the wavelength range. Although the ut-
most economy should be axercised in the design of
such seta, there ia no reason why from an electrical

int of view they should not be thoroughly efficient
and attention might be drawn to the poor economy
2f supplying such seta with inferior telephone re-
eivers. Urystal reception is difficult enough in the
sands of the novice, but if his telephone receivers are
sot of the most sensitive type his troubles will be
srnlmrveed.

The second-clasa of set is the single-valve receiver

so designed that additional amplification can be
easily arranged without changing the existing in-
ternal connections. Tt is hard to say at the moment
which type of valve circuit will be best for the recep-
tion of the broadeast telephony, and owing to the
amall amount of short wave work that has been done
in this country, excepting, of course, by the experi-
mental eastablishmenta of the larger manufacturers,
littls has been done in the design of valve receivers
suitable for reception on wavelengths of the order of
350 metres. Amplifiers designed for coupling to
these seta of both Eig‘h frequency and low frequency
should be available, so that they can be purchased
from time to time and an elaborate set built up in
enay BhAgeR.

The third class of equipment is that designed to be
complete in every way with a full range of adjust-
ments and equipped with amplifying and loud-
speaking arrangements. The skill of the manu-
facturer will be put to the test in the production of
this class of gear, because not only must it be capable
of giving maximum adjustments, but it must also
be so designed that it can be operated by the novice.
This may seem contradictory but one suggestion is
that the finer and more permanent adjustment be
arranged behind a locked-up panel and one or two
handles exposed on the front for final tuning and
amplifier control.

In addition to the sale of complete sete much
business can he done in the sale and the supply of
component parts of materials and a retailer will show
hiz worth to the experimenter I:l-ly the completeness
of his stock in this direction. Under this heading
should be ineluded the many gauges of instrument
wire, ehonite of various dimensions, sliding contacts,
braes rods, contact studs, condensers, terminals and
serows. A perusal of the pages of the modern
American wireless journals will open the eyes of the
British retailer to the many yarieties of gear which
he will be expected to stock.

Another class of business that will immediately
open up as & result of a boom will be in assisting the
general public in the erection of their aeriale,
work is always difficult especially to a man un-
accustomoed to it, and a dealer who has to hand all
the necessary components for serial erection and
understands how to set about this class of work is
likely to do good business. The aerial being the
first part of the outfit which is likely to be required
by the customer taking up wireleas, the firm that
supplies and fixes it will no doubt secure most of the
business with regard to the future needs of the
atation.

A fundamental consideration in the supply of
wireless gear is that the retailer carries on his staff
a man thoroughly acquainted with wireless tele-
graphy, who is in & position to advise the novice and
solve the many difficulties he may encounter.
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Wireless Societies of the United Kingdom

The followring is a list of Wireless Societies in tha United Kingdom,

with the oddresses of the

together
Secretaries. It is thought thot this list will prove of gensral interest, expacially to those beginning Wireleas
and requiring the aasistance which the Socielies are in a posilion o qive them.,

Aldershot and District Wireless Society, Farn-
borough Road, Famborough, Hante.

A.nl:rh;r Wireleas Bociety, 14a, Weighton Road,

E‘rr};' and District Amateur Wireless Associa-
tion, 19, Niger Street, Barrow-in-Fumess.

Bishop's Btortford College Wireless SBociety, The
College, Bishop's Stortford.

Blackburn (Y.M.C.A.) Wireless Club, ¢jo
Y.M.C.A., Blackburn.
+  Bolton Wireless Society, 9, Raimond Street,

Halliwell, Bolton. -

Bournemouth and District Radio Club, 2, Ira
Road, Winton.

Bradford-on-Avon Wireleas Bociety, 4, Ivy
Terrace, Bradford-on:-Avon, Wilts,
Birmingham Experimental Wirulm Club, 110,

Ivor Road, Bparkhill, Bi

Hlaukp-u-nl and Fylde Wireleas Eu-mut-y‘, 6, Beventh
Avenue, Routh Shore, Blackpool.

Bradford Wireleaa BSociety, 85, Emm Lane,
Bradford.

Brighton Radio Club, 68, Southdown Awvenue,
Brighton.

Brighouse and District Wireless and Exper-
mental Society, Oak View, Rayner Road, Brighouse.

Bristol and DIistrict Wireleas Association, 35,
Pembroke Vale, Clifton; Bristol.

Bristol Wireleas Association, Portishead Rectory,
Romerset.,

Burton-on-Trent Wireless Society, 86, Edward
Street, Burton-on-Trent.

Cambridge and District Wireleasa Bociety, 107,
King Street, Cambridge.

Cambridge University Wireless BSociety, Post
Office, 16, Trumpington Street, Cambridge.

Cardiff and South Wales Wireless Eﬂﬂﬂ’#}'._

16, Adamsdown Square, Cardiff,

City and Guilds Wireless Society, City and Quilds
Engineering College, Exhibition Road, London,
B.W.T.

Colchester Wirelesa Bociety, 10a, East Hill,
Colechsster.

- Coventry Wirelesa * Association, 14,
Road, Coventry.

The Corinium Wireless Society, The Old Vicarage,
Cirencester.

Cowea mnd District Radio Society, Pretoria,
Castle Btreet, East Cowes, LOW.

Croydon Wirelean and Physical Society, Mead.-
moor, Brighton HRoad, Purley, Surray.

Cricklewood and Brondesbury Radio Club,
213, Fordwych Road, Cricklewood, N.W.2.

Croshy, Waterloo and District Wirelesa Society,
6, Cambrudge Hoad, Emah{‘;' Liverpool.

Durtford and Distnet 1
Hawley Road, Wilmington, Dartford.
nﬂ[r);rhy Wireless Club, " The Limes,” Chellaston,

L

Defvul:-u.nr and District Wireless Club, Willow

(irove, 34, Lee Street, Ravenscourt, Dewsbury.

Coundor

ireless Society, 84,

East Dorsetshire Wireleas Bociety, Abbotsford,
Berpentine Road, Foole.

Dundee and District Amateur Wireless Bociety,
33, Cowgate, Dundes.

Ealing Wireleas Society, 562, Uxbridge Road,

East London Radio Bociety, King George's Hall,
East India Dock Road, E.14.

Edinburgh Wirelses Club, 9, Ettrick Road,
Edinburgh.

Epsom and Dnt.tmt Amatieur Radio Society,
Cinema Royal, Epso

Exeter and Dmmct. ‘Wireless Society, 22, South
Yiew Terraoe, Heavitree, Exeter.

Falmouth Wirelesa Club, The Old Grammar

I, Killigrew Street, Falmouth.

Felkirk and District Radio Séciety, /o The Old

High Behool, Felkirk.
ife and Distjiot Wireleas Society, Walkers

Buildings, Dunbeath, Mathil, Fife.

The Folkestone and l.'lmtmt Wireless Society,
8, Longford Terrace, Folkestone.

The Gravesend Wireless Experimental and Modal
Engineering Bociety, cj/o Globe Hotal, Gravessnd.

Grimsby and District Radio Eﬂclel:-ju 256, Wel-
home Road, Grimaby.

Guildford and District Wirelesa Bociety, Ivydens,
Guildiord Park Road, Guildford.

(Qlasgow and District Radio Club, 7, Queen’s
Gardena, G w,

Glevum io and Beientific Bociety, Burfisld,
Bt. Paul's Road, Gloucester.

Glouceater Wireleas and Beientifie
1, Jersey Road, Gloucester,

Wirelesa Bociety of (Oreenwich, 18,
Rise, 8.E. .

Halifax Wireless Club, Y.M.C.A., Clare Hall,
Halifax.

Handsworth Wireless Society, ¢jo The Y.M.C. A,
Handsworth.

Hmle and District Wireleas Society, 33,

lgz:d. Weat Hartlepoaol.

Hnunnlcrw and Distriet Wireleas Socioty, Couneil
Housa, Hounalow, Middlesex.

Huddersfield Wireloss Bociety, 35, Bk. Cole
Street, Aspley, Huddersfiald.

Wireleas Society of Hull and District, 18, Porto-

Bociety,
Blackheath

hello S8treet, Holderneaa Road, Hull.

Ilford and District Radie Society, 12, Beymour
Crardens, Ilford.

Ilkley mand District Wirelesa Somety, Lorne
House, Richmond Placs, Ilkley.

Ipswich and District Wireless Socisty, 48,
Grove Lane, Ipawich.

Kensington Wireless Society; 2, Hollywood Road,
Bouth Kensington, S5.W.10.

Kidderminater Wireleas Society, 33, St. George’s
Torrace, Kidderminater.
King's College Wireless Society, King's College,
Strand, W.C.2.

The he! of Sveiehies will be completed in our next issue,
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Four-Electrode Valves and
Their Circuits
(Concluded from page 235.)

Bn‘gnln Donlsthorpe (in- reply communicated).
ith to the remarks made by Mr. SBeott-
» | would like to state that I appreciate
same of the difficulties which he has mentioned ; but
it was not my iptention to deal with the commercial
mde of the question. [ have only wanted to put
before our members, 'lrh-ur are amatsurs, the general
prmmplu and wor of the ecircuits for the
VArious t of four-electrode valvea. But
I might briefly go over this subject and tell them
that by using one of these amplifiers shown at the
et ing, mmnm; 18 obtained ; and another

point to be co 8 the simplicity with which
it can be used. This instrument can ba put
straight on to sort of simpls receiver,
and results obtained without the manipulation

of copious adjustmenta. The amplification
obtained ia not absol as strong as an
amplifier with three valves, but nevertheless one
geta a high percentage of amplification.

It is regrotted that the Figure reflerred to by my
colleagne was incorrect, inasmuch as a condenser has
been omitted, as he pointad out. The other queation
deals with the position of the transformers in the
circuit. This is & guestion relating to the design
of the particular instrument under mmﬂamhun,
30 that no nseful purposs will be served in going
into the matter, as it is the general action of the
circuits | wish to bring to our members' notice, and
not constructional details of one particular type of
Apparatns.

With regard to Mr. Phillips’s remarks, this
instrument is not used for continuous wave recep-
tion by itself, but a separate hete ne is employed
in connection with it. It is posaible to pick up
C.W., and the reaction effecta between the high-
frequency transformer show a slight tendency to
Enrlum self-pacillation : but the adjustment can

made,

With regard to Mr. Child's remarks, this instru-
ment 18 quite capable of picking up telephony, and
will give vou v satisfactory resulta. One point
to be borne in mind when working this inatrument
in connection with telephony is to work it as far
as possible over the oacillation point.

With regard to our President’s remarks, 1 would
state that one of these wvalves hos been in con-
tinuous use for eight months.

Wireless Broadcasting.
THE CO-OPERATION OF FIRMS.

following official statement regarding

the meeting of representatives of wireless

firma called by the Postmaster-General on

Thuraday, May 18th, was made after the conclusion
of the meeting :—

* A meeting of representatives of firms engaged
in the manafacture of wireless apparatus was held
this morning at the General Post Office to discuss
the arrangements to be made to carry into offect
the scheme recently announced by the Postmaster-
CGeneral in the House of Commons for broadceasting
matter (including music) by wireless seta.
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“It waa recognised generally that, in order to
avoid interference, broadeasti stations would
have to be very limited in number. Some of the
representatives thought that not more than eight
could work simultansously in Great Britain, using
the {1} kilowatta) and the band of wave-

ha (350-425 metrea), allowed for the

without such intarference as would produce practical
chaoa, It was aleo recognised that the provision
of a suitable daily programme at the various stations
would be expenaive, and that it was important in
the interests both of the public and the manu-
facturing industry that the continuity of the
service and the maimtenance of & high standard
in tha programme should be ensured. The beat
means of attaining these objects seemed to lie in
co-operation among the firma concerned, and it
waa muggested that one or possibly two g'runﬁu
should be formed, which should become responsible,
both financially and otherwise, for the srection and
maintenance of the stations and the provision of
suitable pro In accordance with these
suggestions it was arranged that the representatives
of the various firms should collaborate in the
immediate preparation of a co-operative scheme,
or at the most of two such schemes, for consideration
by the Post Office authorities.* /

All further arrangementa for the service will
pm‘rubly be made in agreement between the
various representatives of firma, and as we go to
press we learn that the first meeting with this
object in view ia called for Tumday, May 23rd.

Nutes

WIRELESS POSITION-FINDING FOR AIR-
CRAFT,. %

Since October of last year a wireless *' position-
finding " system has been under trial to enable air
pilota to ascertain their pogition when flving on the
Cross-Channel airways. This system has, on
several orcasions, proved to be of particular advan-
tage in adverse weather conditions, and has heen
introduced as a regular feature of the civil aviation
wirelesa service. It is a further development of
wireless direction-finding which, during the past
two years has proved of such great value to air
navigation.

Until last October direction-finding work was
carried out only by the Civil Aviation Wireless
Station at the London air port of Croydon, and was
limited to giving a pilot his com bearing from
that station. The Iirection Finding station at
Pulham Airship Base, Norfolk, has been succeasfully
operated as the second station of the system during
the past six months, thus enabling two bearings to
be taken simultaneously upon a single aircrait. and
its position determuned by plotting the bearings
upon & chart, the point of intersection giving the
aircraft's position.

Direct intercommunication between Crovdon
anrd Pulham is affected hy radio-telephony, and the
pilot can be informed of his position with a high
degree of aceuracy under normal conditions. The
radius of action for giving position is approximately
MM} miles from the control station, which in this
case 18 Croydon.  Although primarily designed for
radio-telephony, the system is equally adaptable
for radio-telegraphy;: the change-over being
carried into cffect hy a simple switch in & few
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soconds. The position can normally be given
within two minutes, Similar facilities can be
afforded from Croydon to aircraft engaged on inland
flights and services.,

Several instancea have already ocourred in cases
of fog and storm where pilots have been informed
of their poritinn and enabled to reach their aero.
dromea in aafety. The most noteworthy oceasion
was in February last, when an aeroplane fying
over the airway betwpeen Paris and London, was
navigated entirely by wireless, the pilot seeing
the ground only on one occasion for a few minutes,

Filots and navigators have been strongly urged
in & Notice to Airmen, which has just been issued,
u:l:plmnl:n;: tha 1.I|-4.:|rl.|r|.;.1 of the system to make a
practice of utilising on every ﬂtght this important
aid to navigation as the experience gained in the
use of position-finding in good weather when
pilots should ba able to check the acenracy of the
positions, will add to their confidence and [I:Iru
ficiency in using the system when flying in bad
weather,

Public Appreciation of Wireless.

the crowd which

The above pictore shows
assembled outside the establishment of & wirsless
manufacturer to get first-hand the resulv of the
Carpentier-Lewis fight.

Wireless Station Re-opened.

The wireless station at Grimshy was re-opened
tor commercial traffic on May 17th. The hours of
working are 8 am. to 11 p.m. B.8.T., on a normal
wavelength of 600 metres. The call sign is GKZ.

P.M.G. Licenses in India ;: New Regulation.

We are informed by the Director of Wireless,
Ports and Telegraphs Department, India, that the
Postmaster -Cleneral has agreed that a First ancd
Recond Class Certificate of Compentency, issued by
the Department of Ports and Telegraphs, Thdia,
will b aceapted in lien of the corresponding class
issued by the Postmaster-General, London, as
qualifying an oparator to work the wireless appara-
rus on & ship registercd in Great Britain. SBimilarly,
certificates issued by the P.M.G. are accepted on
ships registered in British India .
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Calendar of Current Events

Saturday, May 27th.

LEens AXD DISTRICT AMATEUR WIRELESS
BOOIETY.
Field Day.

Sunday, May 28th. S
Transmission of Telephon 'i:hat 3 to B pm. on
1,070 metres by PCGG, ¢ Hague, Holland.

Tuesday, May 30th.

Transmission of telephon
by 2ZMT, Writtle, near

Thursday, June 1st.
LivErrpooL AMATEUR WIRELESS SOCTETY.
Open Night and SBoiree.

Braprorp WineLess SociETY.
Lecture by Mr. H. F. Yardley.

HovxsLow axn Distrior WiRELESS S0OIETY.
First Annual Mesting.

Friday, June 2nd.
Wireress Soctery oF HiGHGATE.
7.45 p.m.—Lectyre by Mr. F. L. Hogg.

Braprorp WiRkLEsS SOCIETY.
Lecture by Mr. H. F. Yardley.

Saturday, June 3rd.
West Lonpoy WIRELESS AND EXPERIMENTAL

at B p.m. on 400 metres
maford.

ABSOCTIATION,
Hali-day visit to Aerodrome u:ui Wireless
Station, Croydon, by kind of the

Air 1|-'|J|||.!|l,r1'5\ tHamburn wishing to join this party
should advise the Secretary at once).

Tuesday, June 6th,

TaE INsTITUTION OF ELECTRICAL
B8 p.m.—Bavoy Place, Victoria Em
W.C.2. *“ The Performance of Radio-te
Transmitters with Special Reference to
Installation at the North Foreland,” by C
Norman Lee, Also s Demonstration
Dynamice Model of Tuned Circuits, 'lr i
O, F, Jenkins,

Tue WorveErgiMmrroxw [DISTRICT

BoolETY.

8 pm.-—At 26, King Street, ‘ﬂ’
“The Electron Theory,” by Mr. E

Wednesday, June Tth.
Norrn Esspx WineELEss w

At the Technical Exhibita Tent,
cultural Show, Chelmsford. Deme
Wireless. (Also on the 8th.)

Thursday, June 8th, .
West Lowpox WineLess axp Exreni
* The Thermionic Valve,™ br‘Ht:. I‘ ;

Friday, June 9th.

LEEDS AND ﬂIl"I!"ITt.'! Al.m

8 p.m Rﬂmhmd‘
hyﬂnpt.FAW]uhhﬂ.“

WineLess Soriery or H
7.45 p.m.—Informal Meeting.
L T |

g

o

i
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Wireless Club Reports

NOTE.—Under this heading the Editor unll be pleased to give puHmm:nu to reports of the mcﬂmﬂ of Wireless

Clube and Sociefies.
are fo appear and as concise
The Editor will be

Such reports

pleased to consider for publication papers read before Societics.

should be submatied without covering leiter in the exact form in which they
posarible, the Edilor reserving the right to edit and curtail the reporis if necessary.

An

Asterlsk denotes affiliation with the Wireless Soclety of London.

North Middlesex Wireless Club.*

Thie Club has recently scyuired a Townsend
Wavemeter, which we have had calibrated by the
National Physical Laboratory.

Although this instrument was primarily intended
for the use of our members, it has cecurred to our
Committes that we could be of use to the Becre.
tarié and members of other Societies by under-
raking to ealibrate their wavemeters agninst ours.
A small fea would be charged for this, and the work
would be done by & qualifised member of this Club.

The Hon. Becretary. Mr. E. M Savage, ** Nitha-
dale," Eversley Park Road, Winchmors Hill, N.21,
will be pleased to give further details to anyone
interested on receiving an lpp].lul.mn through the
Secretary of his Society.

Croydon Wireless and Physlcal Soclety.*

Hon. Becretary, Mr. B. Clapp, " Beadmoor,"
Brighton Road, Purley.

on Wireleas and

At & meeti of the
Physical Society held at the Central Polytechnic,
Croydon, on Saturday, May 6ith, 1922, one of the
members of the Society, Mr. H. R. Rivers-Moore,
B.8c., AM.I.E.E., gave a lecture on the ** Tmprove-
ment of Wireleas iving Apparatua in Recent
Years," starting with the otic detector and
finishing with the modern wvalve apparatus. At
the requeat of the lecturer the lecture was inter-
spermxd with questions from members, which led
to some very keen discussions. The members
agreed with one accord that they had spent a very
enjoyable evening and a very hearty vote
of thanka to the lecturer. The fact that Mr.
Rivers-Moore in &8 member of the Bociety made the
lecture all the more interesting.
Manchester Wireless Society.*

May 7Tth. High Power Btation.—A emall workin
party of 12 members the preliminary wor
for the erection of the maats. consistaed of

!Ellahmng and serving and joinery.
rown, of ** Radbrook," ey, has kindly
placed his coach-house and loft at the disposal of
the members, an offer which is greatly apprecisted,
otherwise, shelter from inclement weather would
have been rather scarce.

In view of the fact that amateur wireless is being
boomed by reason of the new broadcasting facilities,
lllh!!ut has been centred around the 'ﬂl:l-'ﬂt-j"l
activities at Baguley, and pumerous enquiries are
being received as to the nature of -the work in hand,
not & few of the “ wirelessly curious' havi
visited the site, in order to obtain first-han
information.

The work will be carried out as speedily as
possible and, weather permitting, should be complete
in & few woak's time.

Hon. Bec , Mr. Y. W. P. Evans, 2, Parkside
Road, Princees . Mancheater.

Sheffleld and District Wireless Society.*

Hon. Secretary, Mr. L. H. Crowther, AM.LE.E.,
156, Meadow Head, Norton Woodseata, Sheffield.

The closing meeting of the season 1921-22 was

ha:ld at, the Department of Applied Science, St.

's Byuare, l‘Il‘l«unﬂ’l-ﬂ.l{ﬂ. on the 28th Apnl, when

"i'[ F 0. Hunt, of the Sheffleld University, gave

a most intersating and instructive lecture on

* Anti-Bubmarine Ressarch Work,” illustrated by
lantern slidea and diagrams.

In a masterly and lucid manner the lecturer,
while avoiding the disclosure of u.ni.' official secrets,
explained many of the devices used for the d&tﬂn:tmn,
obatruction and destruction of submannes and
demonstrated the action of some of them by means
of apparatus.

He held his audience for several hours, and interest
was 80 keon that the discussion had to be postponed
until the 5th inst. There was a large attendance
at both meetingg and Mr. Hunt was cordially
thanked for his valuable paper.

Plymouth Wireless a g:ltntiﬂc Soclety.*

At the meeting held on Wednesday, May 3rd, a
lecture and demonstration on the °' Construction
and Wiring of the Three-Valve H.F. Bat,”" w
given by Mr. Heal. With a set showing very fine
workmanship and giving excellent results, - the
lecturer was able to deal with his subject in a very
practical manner. Very useful hints were given
on drilling ebonite and on French polishing.

On Wednesday, May 10th, a lecture waa given
on ‘' The Armstrong Supersonic Heterodyne,” by
Mr. P. Arbery. This proved & very intereating
and useful subject, aa the method provides an easy
way out of the great difficulties attending the

tion and amplification of short waves. The
method of heterodyning the incoming oscillations
in such a way as to produce & beat note of radio-
frequency and then passing theee waves thm
RO ﬂrdlna.rj' long wave H.F. amplifier ia ¥
very ingenious. Altogether this lecture should
prove one of the most useful we have yet had.

It has been decided to abandon the ordi
woakly mestings during the summer and to replace
them by frequent field days.

Full particulars of the Club may be obtained
from the Hon. Secretary, Mr. G. H. k, 9, Ryder
Road, Stoke, Devonport.

Kensington Wireless Society.*

A General Meeting was held at 2, arn Road,
Earl's Court, on May ith. at 8.30 p.m., the President,
Captain Donisthorpe, in the Chair, when Mr. J. F.
Turner, of the Wandsworth Wireless Bociety, gave
& lecture on the * Inner Mysteries of Thermionic
Valve Manufacture."

Mr. Turmer dealt with the subject in &
masterly manner, and gave very interesting detai
of the many prooceases t which a valve passes
during manufacture.

A number of valvea of various types, some in
proceas of manufacture, and other completed, were
exhibitad.

SBome discussion ensued, and a number of
queations were asked.
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A very hearty vote of thanks was tendered to the
lecturer, and the President weleomed on behalf of
the Club, the visitors from the Wandsworth Wirelesa
Bociety, and the Kew and Richmond Wireleas
Bocisty.

He stated that he thought all Clube, and more
eapecially the smaller ones, could sssist each other

materially by exchanging lecturers and by
visiting each other.

Mr. Child then gave constructional details of &
type of H.F. t with which he had been
experimenting, and this again led to some dis-
cuasion.

The meeting was then adjourned.

Hon. Secretary, Mr. W. J. Henderson, 2, Holly-
wood Road, Bouth Kensington.

Woolwich Radle Soc B

Hon. Secretary, Mr. H. J. South, 42, Gresnvale
Road, Eltham, 8.E.%.

The weekly meeting of the above Bociety was
held at the Y.M.C.A., Woolwich, at 7.30 p.m., on
Wedneaday, May 10th. The proposed 3.valve st
having beon constructed by Mr. Boeson and frienda,
was exhibited to the Club. Mr. McPherson and
Mr. Beeson explained the principle and construction

.of tho sat. g idea was to use the first and
second valve ar H.F. amplifiers and the third aa
& detector. A fead back was made from the third
valve to the first valve with L.F. intervalve coupling.
This could be iufgud in or out at will with thia
arrangement, which waa virtually & two.valve H.F.,
one valve detector and one valve L.F. magnifier.
Three valves were made to function as four, The
sot was tested and excellent resulta were obtained
on the shortar wawves, including some wvery fine
telephony, but difficulty waa found in getting long
wave stations. Mr. Beeson agreed to give the sot
& prolonged teat till next week, in order to get the
best adjustments of condensera and resistances and
tranaformers. A hearty vote of thanks was offered
to Messrs. Beeson, Vincent and Frazer for their
kindnesa in putting the set together.

It was resclved to have an exhibition of amateur
home.made wireless apparatus at the monthly
meoting at tha Polytechnic at an early date.
Beveral membera offered to lend and demonstrate
various pieces of apparatus.

All interested in wirelesa are invited to come
then and i t some of our various " ta."”
The W!rﬂlﬁ;mmd Experimental MuMn.

A very busy evening was spent on Wednesday,
May 10th, at the Central Hall, Peckham, sspeacially
on business, made all the more urgent through the
coming boom. [t was decided to institute a
eampaign to get in touch with as many of the new.
comers to the art as poasible, firstly, for their gain,
and secondly, for the ganaral benefit by showing
them how to avoid eausing intorference. The Club
sot will be brought into commission to show fresh
members how simple recaption ean be made, and
to give them confidence to produce similar resulta.
The broadeasting concession was reviewed [rom
every angle, sa several memhers with powerful
amplifiers were wondering what would happen il
a neighbouring one and a half kilowatt set were to
slurt up on full power. Mr. Ford, one of the
memberas, axhibited and described s tuner of his
own construction, embodying a standard three-coil
holder, altered to make the adjustmentsa much finer
and at the same time, more convenient,
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Considerable intarest was arousad by a discussion
on the balanced crystal receiver, more usually
known sa the Marconi Type 16 Crystal S8et, and
questions were asked if it were possible to utiliss
a ikon combination instead of the carborundum.

Chairman then asked if anyone could give
further information on some of his observations
Thnymmthtuﬂmt-thnwhmrmvmgl
telephony transmission, where D.C. was used n
the transmitter, the generator hum occurred right
on top of the speech and could not be cut out
without weakening the apeueh. In the case of &
transmitting station wusing rectified A.C., the
generator hum did not odeur on the same adjust-
ment as that best for speech, but at several degrees
on the condenser away from the correct tuning.
As this effect had not been noticed, membera were
ulkedtumnkﬂmmnuhmvntmnwlth-mtn
getting to the root of the trouble.

We still have plenty of room for more membern
who are invited to put in an apm at any of
our meetings, or to write to the t Secretary
for particulars at 21, Troughton Road, Charlton,
B.E.T.

The Leicestershire Radio and Sclentific
Soclety.*

The bi-monthly meeting was held on Monday,
the 8th inst., at Hu.dquartarﬂ. The President,
Cwril T. A.tkmuun, hau:ng in the Chair.

The usus! routine business was gone through,
one new member being accepted. The Presidemt
then made a few remarks on behalf of the Com-
mittee and himself, apropos 1o the increass in the
numhber of * Asther Canaries " noticeahle in the
diatriet this spring, and urged all members of the
Society to do their best to prevent thia misuse of
apparatus by themselves or by others when possible.

The lecturer for the evening, Mr. E. Masters, was
than called upon to give his paper on " The Theory
of the Valve," which he did in his charactenstic
clear style. He dealt with the early experimenters’
work from Edison wa Sir. J. J. Thomson and
others, to Fleming and De Forest, and very clearly
described what goes on in the older type of two-
electrode valve, Curves and diagrams were used
to illustrate and elucidate points often wvery
difficult to eclearly understand.

The moeting closed with the sccording of a
very hearty vote of thanks to the lecturer for hia
exceadingly interesting discourse.

All communications to be addressed to the Hon.
Becretary, Mr. J. R. Crawley, 269, Mere Road.
Laicester.,

Hounslow and District Wireless Soclety.*

On Th » May 11th, Mr. Gordon Fr}mr
L.D&., R.C.8. Engl., our ‘-’maﬂhumm prormased
to deliver a lecture ontitled * The Elementary
Theory of the Valve," but owing to the reporta in
the daily on the same day on broadcasting
the fight, 1t was decided to postpone his lecture.
The lecturer had brought along a quantity of

paratus, for which the mem wWere very

“thankful, as qll.uta a number of notables in the

district called mn to see il we could get the result.
This Mr. Fryer did very success{ully with four valves
and a loud = er, and everyone heard Marconi

House. At end of the meeting a hearty vote
of thanks was to Mr. Fryer. Mr. Fryer
will deliver his next weok,
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A vimit is being arranged to Croydon Aerodrome
and the Experimental Station.

Il any gentleman is at all interested in wireless
and would care to join owr Booety, the Honm.
Secrotary, Mr, A. J. Rolfe, 20, Standard Road,
Hounslow, will only be too pleased to supply

Ilford and District Radio Soclety.

Thorsday, May 4th. After certain preliminary
businees in connection with the accounta of our
recent concert had been satisfactorily settled, the
Chairman, (Mr. H. Lasaman, called upon Mr, A. E,
Gregory to open a discussion on ' Low Frequency
Amplification.” All speakers were limited as to
time and comsiderable amusement was caused by
the rapidity with which sketches wers drawn upon
the hlackboard. Resistance-coupled low frequency
I.l'upiiﬁr:ah'un excited much discussion, but argumeant
became quite heated when several members got on
to the rapses and elimination of the ' howling ™
which usunally accompaniea multi-valve amplifiers.
Many varied devices, some of them totally opposed
to all known laws of wireless, were put forward aa
infallible cures and each in turn was derided by the
next .

Several very interrating facts resulted from the
discussion, however, particularly the point that
transmitting valves with a high plate v&ﬁaga make
excellent low -frequency amplifiers and also that the
tuned anode (crystal rectification) circuit i re-
markable for the number of low frequency valves,
that can be put behind it before howling and
distortion arises.

Hon. Becretary, Mr. L. L. Vizard, 12, S8eymour
Gardens, Iliord.

ITht Hartlepools and District Wireless Soclety.

Un Tuesday, April 25th, Mr. Wood, B.Sc., of
Durham University, gave an exceedingly interesting
rcture before the above Bociety. Mr. Patterson
presided over a large number of members and
fnends.

The subject chosen by the lecturer was one of
great interest at the present time, viz., " The
Electron Theory

Mr. Wood delivered his paper in guite an able
and concise manner, considering the ghort time at
his disposal, also the wide field over which this
theory extends. By means of blackboard illus-
trations, he wvery simply explained facts which at
first seemed wvery difficult to grasp. During the
courseé of the evening, Mr. Wood referred to the
exrellent research work which had been accom-
plshed by Sir E. Rutherford, 8ir W. Crooks, Sir
Oliver Lodge and Professor Eoddy.

After the lecture a very interesting discussion
arose, and the lecturer was kept busy answering
questions, after which a hearty vote of thanks was
proposed by Mr. G. Wenn, seconded by Mr. Marris.

The lecturer, in his reply, wighed the Society
every success. All present were then invited by
the President to hear a few Morse signals on the
receiving set which the Society had installed.

Hon. Becretary, Mr. R. L. Howey, 33, Grange
Road, West Hartlepool.

Portsmouth and District Wireless Association.

Secretarv, R. G. H. Cole, 34, Bradford Road,

Bout heea.
Sines our last the Assoeciation has made

mpid progress ; there has heen a large increase in
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membership and several interesting events have
taken place. Reporta having been received that a
rival ﬂr‘gi.niu.-t-inu* “ The Portemouth Badio Club,”
was being formed, iations were opened with
ita representativea, with the result that an amalga-
mation betwesn thia Assopiation and the Ports-
mouth Radio Club took place on March 8th, to the
satisfaction and mutual benefit of all concerned.

An the result of the increass of membership thus
obtained it has been found possible to decreass the
subscription.

An intereating and inat ructive series of progreasive
lectures on ' Thermionic Valves " has been given
by our popular member, Mr. J. H. C. Harroid,
Amsociate I.R.E., while on the 18th Aprl, Mr.
Walters gave an int-nrmt'inﬁ paper on " The Evolu-
tion of the Receiving Set "' from the crystal stage
to the two-valve combinatiom in use at present.

The 28th April was a " red-letter day,” being the
cccasion of a public demonstration and popular
lescture on *' Wireless Tel phy and Telephony,”
by Mr. G. H. Watson, Associate I.R.E., which was
held at the Partamouth Municipal College by kind
pormisaion of the College authorities. The meeting
was & great success and was greatly enjoyed by the
membera of the public present.

Fortheoming lecturea will be found in
Calendar of Current Eventa.

Walthamstow Amateur Radio Club.

Meetings are held every Wadnesday at the
Y.M.C.A,, Church Hill, from 7.30 to 10 p.m.

At a General Meeting held on May 3rd the
following officers were elected : Chairman, Mr.
A. G. Allan ; Treasurer, Mr. C. Fewings; Hon.
Secretary, Mr. B. H. Cook ; and a Sub-Committos
of the following members : Measra, eirce, Butler
and Srnith.

The membership has tly increased in the
last few weeks, but thers is still plenty of room and
new members will be greatly welcomed. A pro-
gramme and lectures are being arranged for the
coming meetings and the requirements of every
¢laas of amateur will be considered. Field davs for
the summer months are being considered.

If any local amateura are in diffieultiea with
their seta thoy are invited to come to us, and we
will do our best to help them. All communieations
to be addressed to the Hon. Secretary, at 48,
Ulverston Road, Upper Walthamstow, or personally
at the Y. M.C.A. on Wedneaday svenings.

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

A packed audience was able to realise at first
hand, on Tuesday evening, some of the wonders
of wireless telephony. The items of the concert
wera broadcasted from the Marconi wireleas station
at Writtle, Essex, and, in order that they could be
“ picked up,” a set of receiving instruments was
inatalled in the Y.M.C.A. Hall by Mr. H. A. Dossett,
one of the company’s experts. It was the fimt
occasion of a pum wireless concert being held in
the borough, and the proceedings excited great
interest, the hall not being large enough to accom.
modate all those who wished to be present.

Mr. H. G. White, one of the principal leaders in
the Y.M.C.A. Wireless Society, presided, and in hia
introductory remarka said i:m wished to pay a
tribute to the generous apirit of the Marconi
Company in sending out these wireless concerts
through the permission of the Postmaster-General.

tha
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The conocert was prefaced with an announcement
of the items, which were sung by Mr. Lauritz
Malchior, the great Danish tenor, and these could
be heard comparatively cleardy by those near the
instrument, and presently the strains of &
planoforte solo, played by Mdlle. Morwenna Feloe
(Melchior's accompanist), came to the ears of the
audience. The other items followed in regular
sequence, but Mr. Dossstt was handicapped by the
“eutting in " of ship and measaghe,
which prevented any ll:nhu-rmt continuance of the
itemna of the programme. The chisf ** offender ™ in
* cutting in "' was the station at Boulogne. The
stations at Havre, the North Foreland and the
Croydon Aerodrome were also heard, and a con-
versation between a land operstor and an airman
in flight was guite distinct.

At the conclusion of the lecture Mr. White
oxproassd the thanks of all to the lecturer, and
congratulated him on his efficient handling of the

instruments. He appealed for support of the

society. A large number of those present then
visited an exhibition of the society's instruments,
many of which were ** home-made "' with simple
tools. One which created much interest was a
simple receiving set which bad received concerta
such as the audience heard that night. A collection
taken in sid of the society realised a satisfactory
aurm.

The Hon. Becretary (Mr. F. Howell, Y.M.C.A.,
111, Btation Hoad, Redhill) will be pleased to
forward particulars of mdmbership to any yentle-
men interested in wireless telegraphy.

The Leamington Spa, Warwick and District
Radio Society.

At a meeting held on Tuesday, May 8th, with
Mr. Bleath in the chair, it was unanimously decided
to form & society as above. The following officers
were elected : President, Captain Smith-Clarke ;
Vice-Presidenta, Messrs. (. H. Champ and J. H.
Evans ; Secrotary, Mr. F. A Sleath ;: Treasurer,
Mr. G. Kay; and Mesars. W. H. Reed, J. M.
Richards, J. Clarke, L. J. Hills, F. Burton and
Captain J. Hewitson. The entrance fes and
annual subscription will be 2a, 6d. and 12a. respec-
tively, payable in advance. A resclution was passad
to approach the Education Authorities and the
local Y.M.C.A. with reference to a club-room.

At about 8.30 the meeting was declared informal,
and there was s short discussion on apparatus,
etc., and it waa also decided to commence general
meetings with buzzer practicee In connection
with the latter Captain Elnﬂtn kindly offered the
loan of his Omnigraph for Morse ing.

All enquiriea nirnuld be addressed to the Hon.
Secretary (Mr. F. A. Sleath), 31, Archery Road,
Leamington Spa, and will be promptly attended to.

- Brighton Radio Soclety.

Hon. Becretary, Mr. D. E. Underwood, 68,
Southdown Avenus, Brighton.
of the above

At the usual fortnightly meati
Society, held at its headquarters in Buckingham
Road, Brighton, members were again fortunate in
listening to a valuable lecture delivered by Captain
E%ﬂgﬁtﬂﬂ F.P.8.L., MInst.F., when the
lecturer lucidly ex la.m-nd the various types of
“ Multi-Valve Amp in use, emphasising
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that the ideal of experimenters should be to secure
from long distances which are distinet and
rmdnm'gl? ““:L than to obtain T:hpantwal:nﬂug
s rom adjucent stations, w are inv
this sanmsell th:dmmHa wip mll';'duugnﬂ
connection t vantages o
high-frequency amplifying clmmt:!::n outlined by
the lecturer, and upon the conclusion of the lecture
many queries wers put by members of the Society
and replied to by Captain Hoghton. Demonstra-
tions then took place with one of the lateat typea
of B.-valve amplifying receivers, and it was particu-
larly noticed how quiet this instrument waa in
working, signals being received from various
stations in & very clear and satisfactory manner.

A vote of thanks tn the lecturer was
by Mr. W. E. Dingle, President of the Society.

8 was wwndad Mr. A. Blackbum, the pro-
eeodings then heing terminated.

Guildford and District Wireless
Soclety.

The sbove BSociety held their usual weekly
meeting &t headquarters, 46, High Btreet, on
Monday, May lst. After the usual Morse practice,
conducted Major Harris, AM.LE. the
members enjoyed an interesting ** open d:lnl:ull.mn o
evening. Questions regarding transformers and
their action, and the of aerials from
interfering bodies, auch as power wires,
neighbouring railways and their electrical installa.-
tions, etc., gave rise to some interesting remarks
and discussion. The meeting closed .about
§.30 p.m.

The Society is in ita infancy, and the members
are vory pleased to know that Colopel the Earl of
Onslow, O.B.E., D.L., I.P., has very kindly com-
sonted to become its first President. Like other
societies, there is a keen desire to make for
and therefore the kindnees of the Earl of Omalow

Secretary will be pleased to hear from any
interested ; at the same time a hearty invitation

iz given to our Monday evening meetings, time
1 p.m.

Hon. Becretary, Mr. Rowland T. Bai 48,
High 8treet, Guildford. by

Radio Experimental Assoclation
(Nottingham and District)
Hon. Becretary, Mr. F. E. Bailey, 157, Tremt

Boulevard, Weat Bridgiord, Notta.
On Th'll.md..ly, the 4th inst., at the Mechanic's

Institute, N Im,thummhuin!thllhnw
Agsociation had the pleasure of to & very
interegting paper read by Mr. Ley. subject

* Valve Amplification,” is one no means easily
dealt with, and Mr. Ley's rendering of it sucoeeded
in aluci:ilt-ing OLMerous ?omu on which many of
us were rather hazy. Numerous gquestions wore
asked and suitably re to by Mr.

The second part t.huﬂmmgwutlhmuph:r
a demonstration of & Mark III short wave tuner,
converted to use for long waves. Constructional
details were very clearly explained by Mr. thphu-d,
who had been instrumental in converting the
Before the closs of the mu-at.mg a hsarty
vote of thanks was given to those who provided
the programme.
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Questions and Answers

NOTE.—This section of the magazine is ploced at the dispssal of all readers who wish to receive advice and
information on matlers pertaining fo both the technical and non-technical sides of wirelear work., Readers
should comply with the following rules.—(1) Eoch gquestion should be numbered and wrillen on a separcie
aheet om one mde of the paper only | Queries should be elear and concise. (2) Four questions is the mazimum
which wnll be accepled of a time. (3) Before sending in their iwona readers are advised to search recend
numbers Lo see whether tha same queries have not been dealt with before. (4) The Editor cannot undertake
to reply to queries by post. (5) AU queries musi be accompanied by the full name and address of the
sencler, which w for reference, nol for publicalion. Queries wnll be answered under the inidials and lown of the
corres pondend, or, if so demred, under a ' nom da 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. (7) In view of the fact that a large proportion ntf the circuids and
apparatus described in these annoers are covered by patents, readers are odvised before making use of them to

satiafy themselves thal they would not be infringing patents

“*AJW. (Luton) asks (1) Why FL &2 only
heard weakly on a three-valve set no atronger than on
a single valve. (2) For wave.range of two pancake
couls wound with Ne. 30 D.W.S. (3) Why Hague
rmﬂ#auwdymwﬂmhyn how fo tune
ouf jamming slalions. (4) Whether tuner and
amplifier ahould be mounied in one box.

(1) This appears to be due to having too much
wire on the reaction coil a0 that the set will not
stop oecillating ; also, ibly the H.F. tranaformer
i# not suitable for this wavelength. (2) You do
not give the diameter of the coils so that we cannot
make any caleulation. (3) This is probably due
to the same causes given in anawer 1 above. No
details of set are given so that we are unable to

form = opinion. (4) There should bé no
harmiul t provided the parta are well spaced.
" CALFPE ' (Glbraltar) ocsks (1) Which s

the better wire for a receiving aerial, 7/28 or 3/18

copper, or mulli phor bronze wires. (2) If
any detrimenial effects thay be expecied from a general-
wig station 300 away from the aerial. (3) If

engmelled wnre 12 suilable for receiving snduclances,
(4) Which is preferable, one valve H.F, with crysial
reciifier or erystal reclifier and one slage of L.F.
magni ficalion.

(1) For small aeriala either of the stranded
copper wires will be found utmtlcmnr (2) There
will possibly be a little noise due to aarth
currents, but this should not interfere much with
reception. (3) Yes, for msingle layer l:mia but not
for closaly wound alab coils. {4} cryatal
and L.F. magnification will be the simpler to operate,
but better results with weak llgmlll will be given

with the former arrangement. A suitable eircuit
is given on page B0, Fig. 1, April 15th issue.

" A.E.T." (Nottingham) asks if three-valve
diagram i correct.

This circuit is O.K. It is hardly necessary
to have a separate resmistance for each Hlament.
The crackling and buzzing is probably caused
by a bad joint somewhere in the circuit, or perhaps
one of the valves ia defective.

‘* W.L.B."" (Bristol) refers to Focket Set
article in March 4th tsrue, and asks (1) Quandiics
af wire required. (2) If PCGG would be heard
in Bristol, (3) How the wire on baske! coils w fized
in place.

(1) For A.T.IL, 2 oza. of No. 38; reaction eoil,
2 oma. No. 268. (2} The set gives best reaulta with
French soft valves. With ordinary hord valves
it may just be audihle in your district. It is

quite possible that the reaction coil designed may
not be quite sufficient for hard valvea. (3} Before
the pegs are removed the coil is dipped in almost
liquid wax. When dry the PegR  are
remo and solidified wax holds the coil

The ends of the coil should be tied with mtt.un
to prevent unwinding

"“"H.L.E." {Muntrﬂl} refera fo Fig. 13, page
727, of last volume, and asks (1) If an ordinary
sritervalve transformer may be wsed in place of one
marked 8,000 and 20,000 ohmas. (2) If set will
be ar sensilive over 6 wave-range of 600-24,000 metres
as a gel with * tickler regeneration.” (3) If "' Ora ™
valves wnll give as good resulls as the valves recom-
mended. (4) If all valves may be lighied with one
Jilamend batlery. - . : .

(1) Yea. (2) The capacity roaction will not
ba suitable for the very long wavelengths It
will be advisable to insert a magnetic reaction ewil
in the second anode circuit in place of the 10,000
ochm resistance shown. (3) Yes, if the anode re-
sistance of No. T valve is reduced to 650,000 ochma.
(4) Yea. Do not short circuit the part of A.T.I.
which is not in circuit a8 shown in this di :

‘" AL.M." (East Ham) asks (1) If formers
described are correct for mingle valve set. (2) Whai
station was [ransmithing lelephony and music on
March 280h and 20th,

(1) The reaction coil (small former) appears to
be on the small side. (2) This waa probably
the Eiffal Tower Btation.

“W.J.T.'" (Norbiton) asks (1) Gauges of
sample wire. (2) Why ahort wave set will not cscillals
unless Fnd condenser and leak are disconnected.

A" No. 46 88.C.; “B" No. 43 B.8.C,;
“ 0" No. 32 Jerman silver, the resistance of which

is approximately 3-5 ochms per yard. (2) The sot
is not described, so it is hard to say. Probably
the reaction is not correct ; it may gither too

much or too little. On short wavelengtha it ia
eritieal.

" A.C."" (Horbury) aske for sizes of samples
of wire and for particulars of telephone and inter-
valve transformers, and for H.F. transformer for
1,000 metres lo use wire similar {0 samples,

Mo, 1 ia No. 38 5.8.C. ; No, 2, No, 38 enamelled ;
No. 3, No, 20 8.C.C. Wind telephone and L.F.
intarvalve transformer on soflt iron cores §°° diameter
and 3" long. The telaphone transformer should
have 10,000 turms of No. 38 5.5.C. for primary
and 1,000 turma of No. 20 8.C.C. for secondary.
Ths L.F. intervalve trapsformer should  hawve
10,000 turna of No. 38 S.8.C. for each winding.

a
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For 1,000 metre H.F. transformer two windings
ohch of No. 40 D.5.C. should be wound on a 14"

diameter former, 4" long.

‘““REVAL "' (Bournemouth) asks (1)* For
erdiciem of ching arrangemend o change over
Jrom iransformer coupling lo resistance mpﬂcﬂp
coupling. () Why resistances are necéasary in
remaslance ca coupling. I,'.H H'hy with trans-
Jormer coupling, y one t2 funed by a
variable condenser. (4) (fouges of samples of wire

{li"l'hn mlchmg can be simplified as shown

. 1}). Unlesas care is taken to
keep landl wal separatad to reduce capacity
nﬂmu.um]lh&[mmdlhnthuEmtchmgnr
rangementa introduce considerable losa of signal

&
18

SIRE,

strength. (2) The reeistance is necessary to pro-
vide the woltage change which operates the grid
of the next wvalve. (3) These transformers are
usually very tightly coupled so that tuming one
ecircuit in effect tunes the other. If both circuits
were tuned separately they would react on one

another and reduce the efficiency of the whole
combination. (4) Nos. 44 and 40 8.8.C, and No. 28
8.C.C. "Ihp No. 44 or No. 40 be used for

H.E. of the telephone transformer or for
the H.F. transformer. The No. 28 may be used
for L.R. winding of telephone transformer.

‘* SIRIUS "' (Brighton) asks how lo add another
valve with tranaformer coupling lo his single valve
ael,

A4

'H!i'i'h
o} -------- ql.hl—@—

Fig. 2.
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ﬁdﬂgﬂmahmnghmhmt.upismm
in m (Fig. 2).

.T. 13;;‘ {(New Croas) asks (1) For eriliciam
af nngk ve #el. (2} I mndury condenser
ahould be wvariable, mu} aﬂo rapacily. (3)
Wave-range of sel 200 mﬂ 600  mhy. mh
(4) UWanrmfrm adjacens lelegraph  wires
may be expected.

{1) A small blocking condenser of 0-00]1 mfd.
should be connected across telephones, also the
grid condenser will require a leak of about 2
megohms. (2) This should be a 0-0005 mid.
variable condenser. (3) The marmum wave-
length will be 300 metrea. The coils are much too
small for any wuseful work. Make a reaction

circuit such as that described on B0, April 15th
issue, Fig. 3, using much coils than you
have at present. (4) It is quite ible that

there will be & certain amount of interference
both from the wires and the alectric railway.
““R.G.L."" (Ashtead) asks (1) for information
regarding height of aerial required in a hollow garden
ad one end of which iz a high tank. IE}Jjuﬂmp{:-
Jier may be connecled fo any ordinary recsiver.
(3) If possible to hear American H.P. sialions on

2,000 metres.
(1) 20 ft. is given as & serial height for a
fairly open site. Your aerial should be hi

than the tank, otherwise there will be considerable
soreening. Fix the mast on the top of the tank.
{2) A low-frequency magnifier may be connected
on to the hone terminals of an axisting receiver
and it will magnifly the mignals. This is not the
most efficient of using wvalvea. (3) Wo do
not think there are any American H.P. stationa
working on such a wavelength. It is probable that
you would not receive them on & simple receiver
with L.F. magnification.

“*P.B." (B ham) asks for criticiem of
a two-valve set on which 2MT telephony is weak.
Connect A.T.I. and A.T.C. in series not in parallel.
You do not give sufficient particulars of your sst
to form an estimate as to whether the wave-range s
suitable. Posaibly the reactance tuning condenser
on the first anode circuit doea not tune to the 700
metres, Connect a 0-001 mfd. condenser across
the high resistance winding of the telephone
transformer.

“RUSKIN "' (Herme HII) asks for details
of a loose coupler for use gs reaclion lo lune from
180 to 400 metres with a 070005 mfd. varsable con-
denser in parallel,

We presume that you intend to connect the
condenser in parallel in the serial circuit. For
such short wavea this is not recommended. Put
it in soriea. An outer former of 3" diameter by
3" of winding of No. 22 D.C.C. should be used for
the wswerial circuit, preferably arranged with five
tappings. Reaction inductance may be 2 in
dismetor 1" of No. 28 D.C.C.

“H.D." {Humleﬂ has made the long ronge
receiver described in the dssues of February and
March, 1921, t# uning a Mullard valve and 2,000
ohm mhphnnu and home-made variable condenser -

gives particulars of hiz aerial and wishes to Lnou-
{l] Why ke cannol receive signals. (2) If a sincits
bornife defector could be wsed with (3)
The capacity of his condenser,

(1) Without examining the set it is impossible
to suggest the fault, as it may be due to a varnety
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of causes. We would recommend vou to

carefully check your wiring and see that it is
identical with that given. Thers iz probably a
break in yvour H.T. circuit, a8 you report no noise
at all in the telephones. If everything seema in
order, try reversing your reaction. (2) Little
would be gained by adding a crystal detector to
the set, at least, not until it functions correctly
on the present armangement. (3) As your moving
plates are not triangular, we presume by ** 20

Lot {'Iou mean 20 fixed plates. Without
E:lwrmg: the thickness of the plates it is im ible

to calculate the capacity, but presuming the zinc
to be of the gauge usually obtained for household
purpossa, the capacity would probably be about
O-00(4 mid.

“C.H.E."" (Chelmsford) asks for a method
of connecting a one-valee nofe magnifier to his valve
receiving sef with crysial rectifier.

For circuit see Fig. 5, page 82, April 15th issue,
and for the dimensions of an intervalve transformer,
soe issue of May 28th, 1921, page 152. A note
magnifier, of course, cuuudml:l}l increasea the
strength of signals and your “ V 24 " valve should
be quite suitable for use in the amplifying circuit.

“G.B." (Walsall) (1) Submils circuil for
eriliciem. (2) Asks whether * Oojah " coils and
plug.in H.F. transformer would be suitable in the
circeud. (3) How fo arrange for reaction. (4)
Whether the cireuid 8 suitoble for the reception

af PCGG.

The circuit 8 quite good, and providing the
transformer is connec in the nght direction
and suitably wound, you should get good signals.
{2) Quite suitable. (3) You should arrange re-
action by connecting an additional coil in cirenit
with the plata of the first valve and coupling it
to the closed circuit inductance which you show
on the extreme left of vour diagram. (4) Yes.

** HIGH FREQUENCY "' (Watford) asks
(1Y How (o add an H.F. amplifier to the circuit
shown in Fig |, page 30, issue April laf, 1922,
(2) Whether il i8 necessary (o alter the wiring of
the panel. (3) The best method for using the sel
for the reception of telephony. (4) Number of
turna of No. 36 D.S.C. wire for making intervalve
ascillation transformer on a former of 17 diameter,
and for wavelengths 300 to 2,500 meires.

(1) (2) and (3) Arrange as in Fig. 3. (4) It
in difficult to give the exact number of turns, and
wounld recommend vou to make a number of
transformers and find by trial thoss most suitable
for pearticular wavelengths. Helpful information
will be found in Mr. Campbell Bwinton's paper
to the Wirsleas Sovciety of London in the issue of
June 25th, 1921, page 188. For 300 to 600 metres
trv 25 turns on the primary and secondary. For
GO0 to B0, 45 turns ; for BOO to 1,204, 85 turns ;
and 1,200 to 1,800, 150 tums; and for higher
ranges use capacity intervalve coupling. Instruc.
tiona for mterchanging resistance ity and
roils are given in the issue of April 29th, page 133.

s« P M.P."" (Birkdale).—Your ac heme fnr{tl'nn

t one-stage H.F. amplifier 8 correct. . Omit
I:: ﬁdmr shown on HI:E primary of the H.F.
ransformer unless yvou intend to make it variable
wund closely tune the circuit, in which case, the
rmary and mndin' ghould be loosa coupled.
he cireuit m & good one for the reception
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of telephony between 700 and 1,000 metres pro-
vided vour transformer has the correct critical value,
See reply to '* HIGH FREQUENCY "' (Watford)
abava,

** P.F.G."" (Smallheath) asks (1) For a three.
valve receiver for telephony from 300 to 5,000 mefres
including PCGG. (2) Tfu windings of coils Jor this
#ef, (3) The most suilable lelephones to use. (4)
If o Sullivan H.F. tranaformer is sabiafactory.

(1) and (2) See issue of April Bth, 1922, page 37.
The circuit given there is partisularly suitable for
your purpose. (3) You may use 200 ohm tele.

or better, if high resistance, say 400, directly
in the plate circuit of the last valve, If 120 ohm
telephonea are usad you must employ a step-down
transformer. (4) This type of transformer is
particularly suitable, and no doubt the manu-
facturers who mpﬂy will show you how to connect
it in the circuit that you have been referred to.

**B.W.'"" (Barnsley) asks (1) Whether it 1s
better to wse 100 feet mingle wire or 140 feet tuin
wire for aerial. (2) The meaning of 2 MT. (3)
If he ia linble to damage his telephones by not wsing
a telephone tranaformer.

Depends antirely upon circumstances. For short
wave telephony reception, the twin wire would prob
sbly give better results, and, morsover, it muld
be tuned through = lnng range of wave
by a smaller varianee of mduet-u.ncﬂ (2)
call letters of the telephony tranamitting nt.u.t.mn
of the Marconi Beientific Instrument Company
at Writtle, Essex. (3) 4,000 ohm. telephones
direct in the H.T. lead may be regarded as satias-
factory in the hands of a cautious experimenter.

=

=

[ a TN
CECAT -
U TRNLE
- _H"r'
—n LT k-
Fig. 3.

**E.8."" (Manchester) desires an explanation
af the resulis he obtains with a second.hand pair
of Sullivan tele phones.

Your telephones probably have a resistance
of 120 ochms as you gay they are wound with black
enamellsed coversd wire, and moet of the second-
hand Sullivan telephones now on the matket are
of the low resistance type. This would account
for your not getting signals with them on the
31A erystal receiver. We are of opinion that the
telephones, being old, are probably out of adjust-

ol
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.ment and are no longer

sufficiently sensitive for
ull un wireless cirouits, though

they are still suffi-

good on the libernl current mvailable of

{ telephone circuit. We recommend

rnu to y dismantle the telephones and

c and overhaul them, and if necessary,

fit new dia and use them in conjunction
with your i step-down transformer.

“R.L.C." (Wimbledon Park) asks (1) Where
mwﬂﬁ-mm” luhfwwpmw
. fo uase reaciion "
oxloe. vlab {nsuvance eten

ynductance maﬂmym
obtained from any

apecialities, auch na
Mosasrs. Baird & Tatlock, Hatton Garden, London,
E.C., st small cost. (2) Yea. A single valve sel ia
not of much use without & reaction coil.

“"AH.B." (Portsmouth) asks (1) How o
comvert a Mareomi d3la crystal receiver fo a
single valve sel. (2) If external panel may be used.
(3) Best of aerial from which to lead-in.

(1) and (2) For a valve aa note magnifier connect
the grid and negative side of filament to the dla
telephone terminals and the telephones and H.T.
battery to plate of the valve. An external panel
may be used for a H.F. magnification, and should
be mrranged as shown in the diagram (Fig. 4). It

Y ‘
] L
Lo oD ¢ P
Te =a 3
i, L 3= LT
% e

Fig. 4

(1) Theas can probably be

v

may be necessary to increase the winding on the
erystal receiver sliding coil. The wave range of
the set will be 200 to 2,800 metrea. (3) This should
be taken as near as possible to the receiving
a.pE:Irﬂ.l:-u.u. with & straight drop down from the
ASTnl.

*"CUSTOS "' (Bradfield) gets poor results from
a reactance capacdy coupling valve sef, and osks
(1) For particulars of windings. (2) If London
telephony showld be heard with e valves.  (3) How
many valves are required fo gel Hague, FL and other
telephony on a lowd-speaker,

(1) There is a very good discuasion on this subject
in the issue of Apnl 8th. This will give you the
information you require. (2) Croydon te phony
should be very strong. (3) At least Gve valves will
Le required, two of which should be note magnifier.
There may be a certain amount of speech dis-
tortion
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“8.J.D."" (Manchester) asks (1) Wiring
dragram for crysial sei. (2) If aerial describad i
suiiable. (3) If earth wire has o be insulated from
wall of house. (4) If variomeler may be wsed with

aed.

(1} See Fig. 3, page 60, April 8th issus. (2) This
is a good aenal for such a set. (3) No. (4) A vario-
mater, unless ially designed, only gives a small
wavelength vanation and is not to be recommended
for your set.

“G.R." (East Ham) refers to Fig. 13, page 727,
and asks (1) [f A.T.1. 10" % 5} wound with No. 28
wire, will be auilable. (2) If interchangeable H.F.
:run-lfmaﬂmyhuqdm place of resislance
ﬂupm-t

(L) wire is too fine for an aerial circuit
without magnetic reaction. Wind with No. 24
and use & Imdm.g coil if wavelength r ia shorter
t-l'un. {2) Thay will probably be more

afficient l:u' lhurt wavelengths t-]'mn the arrengemeant
shown.

A8, (Anvers) asks how o clean and solder
Litzendraht (enamelled ) stranded wiire.

To. satisfactorily solder this wire every strand
must have the enamel cleaned off. Untwist the
strands and hold them in & weak flame, such as &
candle. The enamel will be almost burnt off and
;.;.‘ha wire can t.hanlll_;lﬂ lt:rlﬂd]:lﬂd clean with a knife or

ne eme . For solde uss & tux compossd
of pﬁwdﬂmn in mth}rr::t.gad Apirita.

“R.P."" (Westclifl} asls (1) Why single valve
#¢f mingals are betier than those on a hwo-valve trans-
Jormer coupled set. (2) If diagram is correct. (3)
How to make two-valve sef efficient. (4) The correct
capacily across loose coupler secondary.

(1) It seermna obvious that the transformer cannot
be suitable for the wavelength range of the set.
Try a small condenser across the an winding of
the transformer. (2) Yea (3} Connect grid leak
t2 negative side of filament, and alao use two similar
valvea. (4) 0-00056 mfi.

*“C.J.B."" (Marton) asks (1) If erystal diagram
v correct. (2) If ateel unre may be wused for an aerial.
(3 If o number of trees will have scresning effeci.
I[:I: indings for telephone transformer for 120 chm
i

{l) As an elementary circuit this is correct, but
it will not be very effective. Connect a small
capacity condenser acrosa inductance, as shown in
Fig. 3, page 60, April 8th issue ; also a 0-001 mid.
condenser across  telephones. Owing to small
inductance wavelangth range will be very ahort.
(2) No. (3) Screening will not be appreciable
unless the trees are very close. (4) ruitable
transformer will be 3 ounces of No. 44 and 6 ounces
of No. 32, wound on a soft iron core }* diameter by
3" long.

“*AH.AK." (Ablngdon) has a T.F. receiver,
and aaks (1) How to add two additions] resistance
capacidy coupled valves. (2) The valucs of resistance
and condensers. (3) If i s correct tha! resistance
amplifiers are nol very efficient below 1,000 meires.

{1} The T.F. receiver ia amall and compact, and
there ia not room for additional apparatus on panel
It is sither necessary to do away with exciting
L.F. valves or have another panel. The diagram of
an additional panel is shown (Fig. 5). (2) Anode
resistances 30 ohms and condenseca 0-(M05

mfds, {3) Yes.
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“C.L."" (Highbu fives w1 valve diagram,
and asks (1) fjrwmgﬂfﬂl ."ju?éru valve will be
suilable, (3) For a diagram showing how fo add
three other valves to sel.  (4) Wavelength of tuning
eoil 107 x 4™ wound with No. 28,

i) Yesa. (2) Yer. (3) The ecircuit given to
“B.D.”" (Leeds) below, will be found very
useful. (4) This will tune standard aerials to 5,000
metres with a 40-plate condenser across it.

EH.W." (Bingley) asks (1) If set described
will receive 400 to 3,000 metres spark siations.
(2] For l'mp!'awmm-,

(1) Maximum wavelength range at present is
about 1,000 metres. The fixed 0-0015 mfd. condenser
should be connected across telephones and windings
altered as follows: primary 107 < 6" of No. 24,
svondary 8« 5 of No. 28, A small variable
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*“B.D."" (Leeds) asks (1) For four.-valve circust
diagram o fulfil certain conditions. (2) If Dutch
Concert will be received.

{1) The eircuit shown in the diagram will be
satisfactory. The ecircuit will be more selective if
a coupled cireuit is used as shown in Fig. O
(2) Yes.

** EXILE "' (Madeira) asks (1) For suitable set
on which to receive high-power Ewropean siations,
(2) If such set wowld also be wsefud an  Uruguay.
(3) If there are any wireless dealers in his part of
the world,

(1) It would be possible to hear several H.P.
European stations on a single valve set, but it
would be advisable to make one with three or five
vialvea, (2) On a five-valve set the European
stations should still be audible, together with
many of the Amernican stations. (3) We do not
know of any. It should be convenient to purchase
from British manufacturers,

‘** ELSIE '' (Romford) asks for criticism of
crystal sef. (2) If it will receive C.W. (3) How io
add a valve amplifier,

{1} This circuit is incorrect. Rewire as Fig. 3,
page B0, April 8th issue, omitting the potentiometer
if desired. (2) C.W. cannot be received on trr;.rstnl
sets unless a means of breaking up the oscillations,
such as & ticker, 18 used. ‘Thia, however, s not
advised. (3) A suitable circuit is shown in Fig. 1,
page B0, April 15th issue,

" J.G.H." (East Sheen) refers io

condenzer should be connected across the secon-  December 24th issue, Fig. 2, and asks (1) If an
dary. AT 11" x4} of No. 24 may be waed. (2) For
]
o Te
- 1
'E | ?)
~
.5
-
. R . |
L
Fig. 6,
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(4) Range of sel.

(1) Yea. (2) This may be 6" x3{" of No. 28
(3) Variasble condenser 0-0006 mid., telsphone
condenser 0-001 mid. (4) 600 to 4,500 metres.

“* N.O."" (Coulsdon) asks (1) Why no telephony
other than Croydon is received on single valve sef,
(2) Wavelength range of sel.

(1) There is nothing wrong with this circuit
except that a variable condenser should be con-
nected across the AT.I. instead df across the
reaction coil. The reaction coil should be increased
to 4}’ diameter wound with No. 30 wire. (2) Wave-
length range will be 400 to 4,600 metres. It should
be possible to receive other telephony on this set,
but one or two more wvalves \wulci'ba n great
im ement.

*J.8."" (Blackburn) asks guestions regurding
acreening of amplifiers,

Absolute sereening is difficult, but it is effective
il the amplifier ia placed in a box of sheet copper or

(3) Capacity of condensers,
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of the windings will be the
accumulalor W

_ﬁrrman (2) Which
primary. (3) G-voli 80 a

suilable ﬁ;lr L. T! on o ringle vdil:! sel with French
“R"'valve. (4) If circunt he submils o suilable
Jor recepiion of concerts.

{1} Use hall oz. No, 38 for secondary. Other
dimensiona satisfactory. Closed ocore would be a
little more efficient. Walls of ebonite tube should
not be more than 1/16" thick. (2) Join secondary
to talnphuﬂm. (3) Yea. (4) The circuit is that
shown in the issue of March 4th, page 748, and is
quite suitable.

“* 8.L."" (Sutton) wishes to know (1) Whether a
.P.0. relay non-polarised type antl rewound wwh
No. 44 S W.G. uill be sufficiently sensitive for
operalion by a two-valve recewer. (2) Whal would
be the besd circusd,

{1) No. A polarised type is almoat easential,
operated by at least four H.F. or three L.F. valves.
See dircussipn beforea Wirelesa Society of London
on Recording in the issus of October I8th, 1921,

zine, he signals should not be appreciably page 488, and in particular try the circnit given on
weakened. page 474,
N
—ah------- 4l
-

" Fig. 7.

o " (West Eallng) (1) Gives a cryatal circuil
and asks for criticiem. (2) Asks for the name of a
book describing valve seis suwitable for a beginner and
whether American books are to be recommended.
(3) Whether honeycomb coils can be wsed with a
erystal set. (4) If the ** school valve receiving aset
uill receive POGG.

{1} The crystal eireuit ia quite good, but do not
use potentiometer and battery with a silicon
detector. Maximum wavelength about 3 000
metrea. (2) * The Amateur Valve Station,” I}cf
Allan Douglas, Wireleas Press, Ltd., price ls.
Many American publications are, ﬂf couras, usaful
but are ususlly not on the lines of British practice
and do not suit the conditions and regulations

governing experimental wireless in this country.
{3) Yea. (4) Yes, quite suitable.

' F.I."* (Erdington) asks (1) The suitability of
cerigin dimensions for a siep-doum (telephone irans-

** SEMI-AUTO ** (Dewsbury) asks (1) For
diagram of receiver employing three or four H.F.
valves, size of inductances and condensers. (2)
Whether four valves would be sufficient. (3) Whether
he can wse 220 v. D.C. mains in lieu of H.T. balteries.

© (4) Whether hia aerial will be salisf

(1) Bee diagram (Fig. 7) A.T.C. 0-0015 mfd. mir
dielectrie. Inducu.nm for 1,000 metres, the wave-
length of PCGG, A.T.I. 47 diameter, with 4" of
winding of No. 30 D.C.C. Reaction coils 3
diameter = 2" winding No. 34 5.8.C. (2) Yea
(3) Cannot be used directly or through chokes om a
4-valve receiver. Try making up a very small
capacity high voltage sccumulator and charge it
from the mains. (4) Yes. Space wires at leant
6 ft. apart. If possible raise fat and.

** CALPE '’ (Gibraltar) asks (1) If a tramway
generaling station 300 yards from pro nita -fr
hia receiving station will cause interference. (2) If
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specamen of mica o8 swibable and its 8. 1.C.  [3) Suii-
atulity of several types of wire. (4) Whether slab
inductances are suilable for receiving purposes,

i1} Very difficult to say. You do not mention
whether the supply s single phase A.C. or direct.
If the leads of the station do not pass the premises
there may be little interference. (2) Yes, quite
suitable. S.1.C. about 6. (3) Either of the wires
vou mention 8 gquite suitable. For reception
choose the lighter. (4) Slab inductances of the
honeyeomb type are thoroughly efficient but in
assembling them keep them spaced about }* apart.
See recent issue for replies to your earlier questions

“CONTACT *" (Bradford) requires a 2.valve
amplifier circuil transformer coupled with switch to
rud ol one ealve, to be built as a separate unil to be
eoupled to 3.valve sel,

Sen diagram (Fig 8).

“ANODE "' (Harrow) requires assisfance in
the use of a French G.valve amplifier, type L1/1017.

It 1= regretted that we have no precise information
regarding this set, neither have we had any experi-
tnce in its mampualation. We cannot be certain
of the wiring circuit as the set is of an early type.
The usual pattern “ R ™ wvalves are, as a rule,
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tuning condenser in parallel. For diagram and
mode of operation of the new * 2.grid valve,” see
issue of May 13th.

““H.B."" (Bradford) asks (1) Whether his
circuil i switahle for the reception tele phony.
(2) If the use of an {deuwmi valve is Elfemnmndn!l:

(1) Your eircuit is correct except that you have
omitted the leak across the grid condenser and the
bridging condenser of capacity 0-002 mfd. across the
telephones and H.T. battery. You give the
dimensions of vour coils but omit the number of
turns, also gauges of wires, and you do not give
the arrangement of vour aerial. (2) An additional
note magnifier w be a marked improvement.
A letter addressed to the author of the article yvou
mention, ¢ 'o The Wireleas World and Rodio Review,
would be forwarded.

“F.G. St. G."" (Southwold) gives a list of
wireless materials he has to hand and which com prises
parts for a single valve receiver com plete and asks for
circuil and general advice for selting up a receiving
slafion.

It ia impossible to give all the information you

wire in these columns and we would advise you
to obtain ** The Amateur Valve Station,” by Allan
Douglas, Wireless Press Ltd., price la. 6d.

ik P

TS LF AMPLIFIER

e '
e i

Fig.

suitable for use with French amplifiers. Terminal
Ll. may be connected to one end of the reaction
roil, the other end of which goes to the plate and
L2 HT. plus. Ll and L2 should be bridged with
a small condenser 0-001 mfd. Make sure that there
# no connection between the L1 L2 windings and
the H.T. terminals of the amplifier. To complete
¥our set you need an A.T.l. and condenser and a
reaction coll and an external rectifier-oscillator
valve. The instrument is not designed for wireless
work. The first three valves are probably H.F.
though they have iron core transformers. The
next 15 a detector valve, the grid control of which
will probably require altering, and the other valves,
note magni

“G.LK." (Amsterdam).—The variometer
you show is quite good type but is intended for
use as a coupled circuit, that is, for aerial and plate
rircwits of & reaction receiver. Assuming that the
dismeter is 4", then about 220 tums of wire will
tane your aerial to 2,000 metres with your aerial

8.

““M.G.M."" (Churchtown) asks (1) If the coils
ke has are suitable for making up a valve receiving set.
2) The mze of the condensers required. (3) Whether
telephone wires crossing his aerial of right aongles
and 10 ft. above uill affect his reception. (4) If a
mingle valve receiver wowld receive Chelmaford.

(1) and (2} Yesa, quite snitable. Connect up aa
in cireuit, Fig., 2, 140, April 20th issus, whers
other helpful details will be found. {3} It is usually
a disadvantage to have your aerial crossed by tele-
phone wire, although perhaps they will not have
any vory serious effect. If you get overhearing
vou should report the matter to the Post Office
authorities.  (4) It 15 doubtful if a beginner would
be successiul m receiving 2ZMT on a zingle valve
st in Lancashire,

““H.J.P."" (Bristol) asks (1) If hiz wiring
dingram is correct.  (2) Why his slab coils fail to
Jurectan,

Y our wiring diagram is quite correct to that given
on page 47, Thiscireuit has since been amended, and
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a correction is given in the issue of May 6th, page
178. (2} It is difficult to suggest what is wrong
with your coils. Make sure that they are thoroughl
dried out. When treating coils with shellac w.rniuﬁ
it sometimea happens that the outside becomes dry
whilst the interior retains a small quantity of
moisture. Vamished coila should always ba well
baked.

“*ABK." (Pretoria).—(1) Use eircuit given
on page 140, April 20th issue. You will need to
obtain a grid (2) It is impossible to say range
of wavelengths without particulars of serial and
dimensiona and windinge of coila, (3) Make your
mot to the diagram given on page 140, but use your
own inductances. A double pole, two-position
switch might be added for connecting the A.I.C.
in seriea or parallel with the A.T.I.

“F.C." (Romford).—{1) The voltage for tha
operation of moat ** R " valves is 4 to 6 volt flainent
and 30 to 60 volt plate. A tuner 18 required with
the panel and should be a loose coupled one in
order that one inductance may serve as A.T.1. and
one as reaction. (2) We are not scguomnted with
stations having the call signa you mention. {31 We
recommend you to use two or more valves,
(4) 1430 B.5.T.

““ C.W.T."" (Blackheath) asls (1) If ecrystal
circutd he submite 15 correct. (2} How he can ericnd
its range to 20,000 metres. (3) How to add a valve
amplifier, (4) Whether i is better to wse u valve
SJunctioning as detector amplifier or to amplify from
hia erysial,

(1) Your ecircuit is guite correct. (2) There
would be little use in extending the range of your
set to 20,000 metres as it would only detect damped
aignala and there are no such signale on wavelengths
exceeding about 5,00} metrea. To increase the
wavelength range add tums of wire in the aenal
cirenit and connect o variable air diclectric con-
denser between aerial and earth, that is, in parallal
with your inductanees, (3) and (4) Use a valve as
dotoctor amplifier and use the eireuit shown on

140, April 20th issue. You may use i:{uur
erystal still as a detector if you like after H.F.
amplification and reaction by using the circuit
rhown on 124, Apnil 22nd issue.

* J.T.Q."" (Edgbaston) asks (1) For criticism
of four.valve diagram ond lues of condensers.
(2) If PCGG will be heard. (3) If any adv-niage
would be gained by* wsing an ordinary aperiodic
rearfion coil, in place of eristing tuned anode circudl,
{4) If two more H.F. valres are added in his circuit,
where showuld reaction coil be connecied.

(1) For short wavelengths the A.T.1.and A.T.C.
should bo connected in series, otherwise circuil is
0.K. A 001 mfd. eondenser across H.T. might bean
advantage, and also a 0-001 mfd. condenser across
the rectifier anode winding of inter-valve trans-
former. (2) Yes, if the windings of the aerial and
socondary circuits are such as will tune to its
wavelength. (3) For short wave work the tuned
anode circuit will be very advantageous and the
set will give as good results a8 one with two more
resistance coupled valves. We do not adwvise
making the change. (4) If two more H.F. valves
are added for long wave work it will be advisable
to aubatitute an ordinary aperiodic reaction coil in

ace of the tuned anode circuit.

““W.P.G."' (Gloucester) has a single.valve sel
withou! reaction, and asks (1) If grid condenaser and
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leak are necessary. (2) If palvanised roof 8° below
lead-in will affect . (3) For enliciem of
circuid, (4) [f jolting the lable couses a ringing
sound in belephones due lo filamend vibrobing and
varying the eleciron flow.

(1) A grid condenseér and leak would ba & decided
advantage. The condenser about 0-0003 mfd. may
be made up of two pieces of tin 2" x }", separated
by a 3 mil. mica sheat. (2) Not to any appreciable
extent. (3) The set is not of much use without a
reaction coil. A suitable one would be 12°° of No. 28
on a 4" diameter former, which should be con-
nected between the anode of the wvalve and the
positive H.T. This should slide in and out of the
A.T.I. Connect a 0-001 mfd. condenser across the
telephones, The wvariable condenser is probably
sgufficient for fine tuning. Your maximum wave-
langth will ba about 6,000 metrea. (4) Yea.

JIW." (Oldham) asks (1) For diagram aof
receiver with one H.F. valve for crysial rectificaton,
(2) A suttable crysial to use. (3) Would such aet be
ax efficient as one with a valve rectifier.

(1) A suitable diagram is given in Fig. 1, page B0,
April 156th issue. (2) A carborundum crystal may
be used with the potentiometer. A zincite-bornite, or
Gualena, stealpoint combination may be used without
potentiometer, the latter two detectors mayv be
made more sensitive, but will not be so stable as
the carborundum. (3) Yes. We cannot tell vou
the type of set used st FPE, but are certain sig-
nalling is not done by making and breaking of the
nerial circuit.

““AF.H." (Bishop's Waltham).—Owing to
the § spacing of the tume of your frame cenal
ita natural wawvelength will be low, probably
about 204 metoes.

“*AS.C." (Mitcham) asks gquestiona regarding
a crystal sel,

With the present inductancea the resulta will be
very poor. owing to the fine wire used for winding.
The former should be made about 5 diameter
and wound with No. 24 wire. A tuning condenser,
connected as Fig. 3, page 80, April Bth issue, will
be found an advantage. rundum cryvatal may
be used if desired. It would be more stable than
the silicon. Mounting the apparatus on wood does
not matter if the wood is thoroughly dry.

“L.J.H." (London, N.1).—Wa know of no
other published information ing the BHT“T:
norinl other than that given in the recant artic
in our columns, nor do we know of any publication
dealing with t riter reception. It is 1ble
that some mention of the L}rPowritar for tmph
recording is made in Herbert's ** Telegraphy.*
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ACQUIRING THE CODE. An Instruction Book for Beginners in Radio.

Modium Bvo. 31 pages. [lustrated.
Price 25, 8d. Post free 2a, Bd.

This book has been written with the idea of assisting the newcomer in the radio field to a quick
knowledge of the meaning of the dots and {Ii.a:hmlfrﬁiuh represent the Morse Code.

CoNTENTS —Characters of the International Morse Code. Transmitting. Correct Key Hi.n}if‘l.:a
lation. Adjustment of Key. Exercises in Transmitting. Rﬁﬁﬂi‘l‘l‘.l‘l% Copy Work. Troublea,
Questions, Use of Punctuation Signals, ete. Material for Receiving Practice. Code. Weather

Bulletina. The Use of Call Letters. Preaa Matter. 4

ARMATURE MODEL FOR 14 K.W. ROTARY CONVERTER

Frice la. 3d. not. Post free s 6d.

Shows every winding of the Converter Armature. Of great assistance to the stude.t, amateur
and instructor.

ALTERNATING CURRENT (Book II., Students’ Library)

Crown 8vo. 48 pages. Frice la. 4d.. Post free ls. 6d.

CoxTENRTS—38ine Law. Virtual Valus. Phasa i Currenta. The Effecta of Salf-
Induction. Inductance. Capacity. Arrangement of pors, Condensers with Alternating
EM.F. Leading Currents. Impedance and Phase. FResonance. Power. Power and Power
Faotor. Alternators and Convertérs. The Transformer.

ALTERNATING CURRENT WORK

Crown 8yo. 163 pagea. B8 disgrams and illustrations.
Frice 3a. 6d. Post free 3a. 10d.

CoxtENTS—Froduction of Alternating Current. Sine Curve. Current Curves. HRoot Mean

ware Value. Power Curves. Power Factor. [dle Current. Inductence. Self-Inductance.
Elesctromotive Foree of Ball-Induction. Growth of Current. Lenz's Law. Cosfficient of Sell-
Induction. Angle of Lag. Impedance—Ohm's Law. Choking Coils. Construction of an
Inductance Coil. Eddy Currenta. Winding. Measurement of E.M.F. of Self-Induction.
Capacity. Simple Condenser. Effects of Capacity. Phase of EM.F. and Current. Back
E.M.F. Caleulation of Capacity. Capacities in Parallel. Capacities in Series. HRelation
hetween Current Voltage and Impedance-—with capacity in circuit. Relation between Current
"m"ultl;i? and Impedance, Hesonancea, Mechanical Analogy, Natural Frequency. Transformers.
High Frequency Resistance. Measurement of High Frequency HResistance. CGuarding againat
High Frequency Lossea. Electrical Measuring Instruments. Moving Iron Instruments, Hot-Wire
Ammeters and Voltmeters, Electrostatic Voltmotors, Watt Moters, Power Factor Meters, Fre-
%uunn'y Metara, Alternating Current Generators. Rotary Convertars. Direct Current Motora.

oltage Hatio of Converter. Current available from Converter Rotating Field Alternators.
Mono-Coil Alternatorms. Multi-Coil Field Alternators.
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CALCULATION AND MEASUREMENT OF INDUCTANCE AND
CAPACITY

Demy Bvo. 144 pages. Owver 50 illustrations and disgrams.
Prea 3s. 6d. net. Post free 3a. 11d.

The more generally useful formulas and methods of measurement for inductance and ui:ui‘tr
are brought together in & convenient form in this book, which makes it of great assistance to
experimenters.

ConTENTE—The Calculation of Inductance. Calculation of Capacity. Measurement of In-

ductance. Measurement of ity. H Frequency Measurementa. Applisncea for use
in Measuring Inductance and Capacity. Tablea. Index.

CONTINUOUS WAVE WIRELESS TELEGRAFHY. Part I.

Demy 8vo. 407 pages. Eﬁduplmlmdﬂlt-hlhm
Price 28a. net. Post [ree 25a. 8d.
CoNTENTE—

Chapter I. Historical B of the development of Wirelcsa Telegraphy, introducing the
er to the terms used mﬁnphrnnﬂphmnmmwhﬂmﬂhﬂmguphthiﬂmhﬂ
of Continuous Wawes.

II. Gensral slectric and magnetic theory needed for the study of alectrical cacillations
in circuits and machinos and for the study of slectric waves ; including thn alemeants of the
Mmﬂﬂuﬁnmdmitﬁﬂhmmﬂmmﬂm
Chapter 111. The elementa of the rtiee of sine curves and their representation by vector
dmmmdmﬂmdappmﬂuﬂh ourrenta and voltages. HRoot mean square,
phase! power factor, reactance and impadance are fully sxplained.

Chapter IV. Deals with coupled circuits and tmﬂﬁrm-ﬂ. Bocause of the very great variely
of coupled circuits appearing in transfo pll.n ﬁipmtu. and amp the treat.
ment analysea systematically and gives solutions for n_rly kinds of eoupled circuit used in
C.W. Talegraphy.

Chapter V. Treata of Ionic Tubes of all kinds, starting from the very elements of electron
omission. The maeking and the interpretation of characteristic curves are described. The
operation of the ordinary- three-slectrode tube as relay and detector is explained. The newer
tubea, like the dynatron and the pliodynatron, are fully described.

THE CONSTRUCTION OF AMATEUR VALVE STATIONS

Crown 8vo. T8 pages. 66 diagrmms and illustrations.

Price ls. 6d. FPost fres la. 8d. -

The aim of the author in compiling this volume has been to place within the reach of the amateur
& handbook which will enable him to obtain data that he ﬁu otherwiss difficulty in scquiring,
in order that he may construct for himself apparatus which he desires to make, but dﬂh not
quite know how to dezign correctly.

CoxteNTS—Theory of the Thermioniec Valve, Suitable Cirenita. and Valve Runnpuu'u.
Construction of Valve Control Panels. Transformer and Resistance. pimg
Tuners. Condensers. Battery Cirouits.  Telephone Receivers mnﬂ Apparatus
Aerial and Farth Circuits. Connecting up of Apparatus,

DIRECT CURRENT (Book 1, Students’ Library)
Crown Svo. 04 pages. [I'rice ls. 4d. Post fres ls. Gd.

CoxTENTS—Transmitter Medium and Receiver, The Electric Circuit. Ohm's Law, HRasistanca,
Arrangement of Reaigtances in an Electric Circuit. Energy, Power and Work. Magnetiam.
Electro Magneta. Ammeters, Voltmeters and Wattmeters. Electrolysis and Elomen
Accumulator. The Accumulator. The Continuwous Current Generator. The Motor. Anal
of DG Motor. Belf-Induction.

TRV COCIT r KEF LI i
LIN| Ck J1TY OF MICHIGAN
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DICTIONARY OF TECHNICAL TERMS USED IN WIRELESS
TELEGRAPHY "

A most useful and necessary companion for all interested in Radio Telegraphy and Talephony.

Becond edition. Revised and !ﬁlplg. Contains over 1,500 deflnitions. BSize
2 by 3 inchee. Price 2s. 6d. net froe Za.

Ward, Harold

MY ELECTRICAL WORKSHOP. A Book for the Electrical Expedmenter Addyman,

Demy Bvo. 240 pages. 160 diagrams and illustrations. Price Ts. net. Post free Ta. 8d.

Contains a host of well illustrated nngml.'l suggestions and explains very clearly the materials
required and how to use them. An endless interssting entertainment can be hﬂli by following

tlu hints and instructions given. No previous knowlsedge is required to get good results.

Cowrerre—Concerning Magnets and their Ways. Meosuring Magnetism. Making an Electric
Current. More about Cells. Wires and Jointa. Magnets and Currents. Eluﬂruhhgn&h
What is El-ul'.nﬂtjr! Measurin l. Current. Electro-plating and Electro-t Currenta
ancd Microphones an The h. Making an tromotor.
IT'he Dynlmn. Electric h%'hhﬂ' . Currenta and Currents. Electricity at Hest,
The Induction Coil and The Magnetic North.

THE ELEMENTARY PRINCIPLES OF WIRELESS TELEGRAPHY

Crown Svo. Published in two or hound in one volumas. Pn:;j:ﬂgut.h-nﬂ Post
from 4n. 5d4. In one voluma, Ta. net. Post free Ba, 3d. (Also prin th and Bpanish.
Price 8s. Fost {ree Ba. 8d. each).

Cowresrrs—Fart I, 212 . 132 di Bymbols used in di Electricity and
Magnetiam. The princi of Wave oticn. FPressure Waves. roduction of Wavea.
Production of High Fregquency Oscillations. Production of Oscillating Currenta in an Aerial.
Coupled Oscillatory Circuits. The anametm' WmuIﬂ Tal?rl ph Emim Tuning Buszzer.
Elsctrolytic Detector. Magmetio Detector. erials, Distribution of Potential
and Current along Aerials. Masts. "I"hu-Iu‘n]nhnnufﬂmh.

CoxteENTs—Part 11, 241 pages. 152 diagrama. Curve Di The Theory of the

Continuous Current o, Eddy Currents. Theory of the Transformer. FPhase Relation

ht.m Current and ectromotive Force in Tuned Circuita. Excitation of S8park Tranamitters.
Ths Oscillation Valve : as a Receiver, as & Magnifier, as a Tranamitter.

Ii‘.e-uupnuu of unilmunm Waves,

ELGIE'S WEATHER BOOK FOR THE GENERAL READER

Crown Bvo. 281 pages. Wall Nlustrated. Price 5. FPost free Ga. Ad.
This book is not tiresomely technical but is written in & well-read readabls way. A.ndiuna who
wants to know more about weather will find it a pleasant aa well as & competent gui

CowteEsnts—The Atmosphere. Wind. Clouds. Rain. Bnow, Hail and Dew. FnE] Du-pru-
gions. Thunderstorms. Anti-Cyclones. Frost. Thermometers. Vibration.
Coronas. Supposod Weather SBigns. Climate. Weather Vocabulary. Index.

FIFTY YEARS OF ELECTRICITY. The Memorics of an Electrical Engineer

Crown 4to. 371 pages. 111 plates.

Price 30s. Poat free 3la.

This most useful and interesting hook gives a comprehankive view of the chiel triumphs of applied
electriciby during the last hali-century. Ewery phase of electrical work ia covered.

CoxntrsTi—Introduction. Telegrapha and Telephones from 1870 to 1920, Dynamos, Alter-
nators, Tranaformers and Motors frum 1870 to 1020. Electric Lampe and Electric Lighting in
the Last Fifty Yoears. Eloctric Heating, Cooking and Furnaces in Five Decades. Electric
Supply Btations, E—wrﬁo Batteries, Railways and the Tranamission of Power. Electric Theory
and Measurernents. ireleas Telegraphy and Telephony. Conclusion. Appendix.
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Penrose, H. E.

Hawkhead, J.C.
and

Dowsett H. M .
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Bucher, K. K.

Bucher, E. E.

Penrose, H. E.

Harris, P. W.

THE WIRELESS PRES&S, LIMITED,

HIGH-FREQUENCY CURRENT AND WAVE PRODUCTION (Book III,
Studenta’ Library)

Crown Bvo. 64 pagea. Price le. 4d. Fost [res ls 6d.

Cﬂm—th Fmiumu:f Currents, Energy stored in & Condenser. Transformer i

B nduction Coil. General Conditions for Oecillations. Wave Motion.

Pm-nr- W].-.r-, Meaamurement of & Wave. and Undam Waves. Transmitter

in General. The Simpls Transmitter Emugumy Oecillating Circuit. Emergency Set :

Open Cirouit. The Transformer. Closed and ﬂimu.ih. Coupling. Tigll%;nd. Loose Guu[:rlmg
Excitation and Quenching. General Enndim.m at Reoceiver.

THE HANDBOOK OF TECHNICAL INSTRUCTION FOR WIRELESS
TELEGRAPHISTS
Becond Kdition. Revised snd Enlarged. Demy 8vo. 310 pages. 240 diagrams and

illustrations. Price Ta. 6d. Post froe 8s. 3d. (Also printed in Spanish. Price fs. net. FPost
free Ba. 9d.) i

CowrExTs—Part I, Preliminary Considerations Prmnr Calls. ﬂmumuh-tmn. Cuarrent
Eleotricity: ita Lawas and Unita HF Electromagnets. Dynamo, Motor, Rotary
Converter, Inductance, Dhrect and A g Current Measurementa. ﬂundm Part
11, Elsctro- tic Wavea. Th.limm;{}irnmt.. Part III, The 1§ E.W. Set. Emergency
Transmitting Apparatus. The 1§ E.W. Aerial. § E.W. ﬂ-ﬂ'l. 6§ KE.W, Beta. Portable Seta.
Faulta.

HOW TO CONDUCT A RADIO CLUB

4th Revised Edition. 148 pages, with 135 diagrams and illustrations. Price 5s. Foat free 5a. 5d.

CoNTENTE—Advice for the Amateor. The Formation of & Bedio Club. Instruction in the Tels-

aphic Codes. A 200 Meter Amateur Set. An Amateur's Wave Meter and ita Tees. The
ﬁmi:. of the I ithmis Decrement. Examples of 200 Meter Amateur Seta’ The
Quenched Gpark Disc i.rq:t The Receivi Tuner. Reacei Directora for Wireless
T , Fl.‘;t alve Amplifier Beat HReceiver. Radio.Variometer. An
Experimental Wireless Telsphone.

HOW TO PASS U.S. GOVERNMERT WIRELESS LICENSE
EXAMINATIONS

New edition, revised and extended. 142 Questions and Answers. Size 6 Ly 9 inchea. Fully
illustrated. Price 58, net. Post {ree Ge 4d.

MAGNETISM AND ELECTRICITY FOR HOME STUDY

Containa 50 graded lessons. Eminently suitable for a Secondary School Text Book.
Crown Bvo. 616 pages. 224 diagrams. FPrice Ge. net. FPost free fa. 6d.

The various facts and theories of Electrcity and Magnetism are elucidated subtly but surely.
No effort has been spared by the author to explein the subject so clearly and thoroughly that no
one can misunderstand him. At the end of each lesson is placed a series of guestions which
enable the reader to test his progresa and assore himself that his knowledge is well grounded.

THE MAINTENANCE OF WIRELESS TELEGRAFH AFPPARATUS

Crown 8vo, 127 pagea. 062 diagrams and illuatrationa. Price 2s. 6d. net. Post free 28 10d.

SuMMany o CoNTENTS—A rrn.rﬁemmt of Apparatus in 1] K.W. Bet ; Marine Type Switchboards ;
Combined Starter and Field ator; Carbon Brush ; Ad;u.nt.mmt of Brush Holder; 1§
KE.W. Converter and Dln-r Dlmlllrgur i 1 EW. Eun\a-rtar and Asynchronous Disc; § K.W.
Converter (E.C.C. Ty 1 KW, Converter (Machine Type); § K.W. [H'n-t-nr Generator);
Magnetic Key (5 K.W T:,rpaj. 1§ K.W. Transformer [ulmwmg connections Trlnﬂd’u-rmar
I KW, Type ; Transformer 5 K.W. Type; 10 inch Coil ; W. Bet with } W Eme
Apparatus ; 1§ K.W. Set Emergency Arrangementa ; i W Cabinet Set ; K. W, ﬂl. 1 t-
Bet, Scheme of Connections ; & K.W. Bet Connections ; tions of Marconi Multiple Tuner ;
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AMarconi Plain Tuner; Connections of Marconi Valve Receiver; Marooni Crystal Recsiver,
No. 18 (showing Connections) ; Marconi Combined Crystal and Magnetic Receivers (showing
Connections) ; i Crystal Receiver, No. 20B ; Marconi Crystal iver, No. 28 (showing
Connections) ; Marconi Cryetal Receiver, No. 31 (showing Connections); Telephone Trans-
formers; " T" Aerial ; " L " Aerial ; Huthudnl'.lnmmg Aerial Downlead ; Turnbull Insalator ;

Bradfield Gland ; Chloride Aecumulator ; Marconi Portable Wavemeter {nhuwmg U-:n.nﬂt-lm':

THE MARCONI OFFICIAL GRAMOPHONE RECORDS
For self tuition in receiving Morse Signals

Price per record, 5e. (Packing and postage 8d. exira)

Set of Six 10-inch Double-sided Records 30e. (Packing and Postage free.)

Semres L. Record 1. One Side.—The Morse Code, including full abbreviated TN
and punctustion signs, as printed in the Postmaster General's Handbook. Reverss.—Difficult
letters which experience has shown give most difficulty to learners ; also a sentence sent slowly.

Record 2. One Side.—A Presa message sent at a apeed of approximately 10 words per minute.
Reverse.—A smimilar mossage at a spead 50 per cent. faster.

Record 3. Both Bidea.—Dummy messages, properly numbered, timed and counted, as exchanged
between shipa and stations, and vice versa.

Record 4. One Side.—Diffleult business message, containing fgurea, fractions, S8tock Exchange
toerma, ate., ; one or two mirtakes have been introduced and then corrected in the sccepted
atyle, Reverse.—Code words and cipher transmitted at & normal rate of 20 words per minute.

Record 5. One Side.—Various mmmﬂhuwuuldhamnt with in an ordinary day’'s trans-
;nmwn sent at the rate of 25 words per minute. Reverse.—Messages in French, Spanish and
talian ;

Record 6. One Side.—S8ignals from two distinet transmitters on dtﬁmnt notes ; Prees message
transmitted at 25 words per minute jammed by simil .r matter at lower speed. Reverse, —Mixed
mossages jammed by Fress messages.

Semuxs II. Record 1. One Side.—Morse Code, including full figures, abbreviated fgures,
and punctustion signs, as printed in the Postmaster-General's Handbook (Bounder Record).
Reverse.—8imple Presa, sent slowly (Sounder Record).

Becord 2. One Side.—Italian Presa, 25 worda per minute. Reverse.—French Press, 2§ words
per toinute.

Record 3. ('ne Side, -—3panish Prees, 26 worde per minute. Reverse.—Portuguess Froes, 26 wr:h -
per minute.

Record 4. One Side —Figures and (ractions st moderste speed. Reverse.—FPoldhu Press,
with interruptions by voices, whistles, and various noisss, to teach the reception of signals in
conditions OFdIHimllt-y from interruption.

Record 5. One Side.—" Distreas Record ' in whioh two ships wm'hng are interrupted
third which senda the BOS signal. The traffic of the ship in distress is then expeditiously hand ui
Thia is a very dramatic record, exactly ucing wirelsss conditions at s when a ory
of distress is sont out. Heverse.—Ship shore working with correct " T.R.a "' and properly
roded messages.

Record 6. One Side.—Mossages from ship to shore at 26 words per minute, with jamming from
anh Pross. Reverse.—Messagos from shore to ship at 25 words per minute, jammed by
similar Preas.

{dainable from all Dealers selling * His Master's Voice ™ Records.

MILITARY SIGNAL CORPS MANUAL W hite, J.

Crown 8vo. 570 pages. 260 illustrations. Price 12s. 6d. net. Post fres 13s. 3d. Andrew,

Part I Is devoted to the Organisation of the U.8. Army. Major
Part II.  Drill Instruction.

Part I1II. Technical Instruction and Land Wire and Radio Apparatus.

Part IV. Tranemissions.

Fart V. Field Sarvica.

The greater part of the contents is of general interest, aver 20 pazes being devoted to Wireless

and other forms of signalling.
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THE WIRELESS PRESS, LIMITED,

MORSE CODE CARD

Contains full nl?r]:bﬂ, with punctustion marks, fAgures, abbreviations, wnd contractions.
Price 2d. Post 3d.

MORSE MADE EASY
A system for rapidly learning the Morse Code. Price 3d. net, or post fres 3jd.

THE OSCILLATION VALVE—THE ELEMENTARY PRINCIPLES
OF ITS APPLICATION TO WIRELESS TELEGRAPHY
Crown 8vo. 2156 pages. Prioe 8s. Post free Ga. 6d.

ConTENTs—Gensral Consideration of Wirelesa Te Reocsivers. The Oscillation Valve.
The Fleming Valve. The Three-Elsctrode Valve. lication of the Oscillation Valve to
Receivers. Valve as a ifier. The Valve as a ﬁ?:gh -Frequoncy Magnifier. Reaction

botwoon Sheath Circuit and Gnd Circuit of Valve. The Application of the Thres Elsctrode
Valve to Transmitlers. The Theory of the Soft Valve.

THE OSCILLATION VALVE (Book V., Students’ Liblrn.r_',r}

Crown Bvo. 50 pagea. Price ls. 4d. Post fres 1a. 6d.

CoxTENTS-—General Definitions. Electric Currents through Gases. "I‘h- Fle Valve. Charac-
teristic Curvea. The Thres:Electrode Valve. Characteristic Curvea of Three trode Valve
Detection and Amplification. Low-Fregquency Amplification. High- qumnn;r Amplification.

Continuous Wave ion.

PRACTICAL AMATEUR WIRELESS STATIONS

Medium 8vo. 136 pages. 110 diagrams and illustrations. Price Sa. Post free 5a. 6d.

An experience book containing the beat jona of 33 n:panmmt.url on building, installing
and operating experimental stationa for radic-communication.

PRACTICAL WIRELESS TELEGRAPHY
Demy 8vo. 352 pages. 340 ml].l‘ll'l-!'-‘i'l'.'ﬂh. Price 12s. 6d. Fost fres 13s. 3d.

PRACTICAL AVIATION

Madium 8vo. 187 pagea. 200 illustrations. Price 12s. 8d. Post fres 13s 3d.
CoxTENTS—Theory and Principles of Flight. Elementa of Airplane Design. Flight Btability
and Control. Materials, Btrosses and Straine. Rigging the Ai . Fundamentals of
ﬂu‘tnra Power. Pistons, Valves and Carburettors. Ignition, Cooli and Lubrication of
Fngines, T, of Motors. Operation and Care of Engines. Inatruments and Equi
fnr Fli lr%mrst Flights Cross Country Flights. Aerobatics and Night Fﬁ:hh
Meteorclogy for the Airman. Aerial Cunnery and Combat. Bombs and Bnmhmg Recon-
naissance and Fire Sporting. Nomenclature of Aeronautical Terms.—French Egquivalents—
Phonetic Pronunciation—Metric Converaion Tables —Rules for Mensuration,

PREPARED RADIO MEASUREMENTS WITH SELF-COMPUTING
CHARTS

Oblong medium 8vo, 132 pages. Price 10s. 8d. Post free 10s. 11d.
CoxTENTS—Antenna. Audibility. Austen Cohen Transmision Formula. Bjerknes' Formula.

British Thermal Units. Cable Measurements. Calories. Antenna Capacity. cient of Coupling.
Condensers in Beries. Corrections to Inductance Formule, Decrement. Distributed ty
of & Coil. Eddy Curremt Losa. l!.l:ua in Condenser Charge. Energy in an Owecillating 1
Effective Height of an Antenna. t of Parallel ensers in Tuning. Elsctro-

Coupling. Electrostatic Coupling. quumc-:.r and Wavelength. Form Factor of an Antenna.
Harmonics. Heat from an Electrical Cireuit. Horsepower. Hysaterssis Loas, Inductance Codl
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Design. Inductive Reactance. Impedance. Iron Losses. Kilowatts. Loading Inductanes.
Logarithmic Scales. Multiple Layer Coil Design. Optimum Wavelength. P | Condensers
in Tuning. Phass Anglea. Power Factor. Radiation istancs. Resctanos, Resistance. Serios
Condensers in Tuning. Single Layer Coil Design. Spiral Coil Design. Transmission Formule,
Turms per inch (wire). Capacity of Variable Condenser. Watts. Wavelength and Frequenoy.
Wavelength Charts. Winding Data.

RADIO TELEPHONY

Med. 8vo. 256 pages. 226 illustrations. Price 15s. nst. FPost free 15s. 8d.

ConTENTe —World Aspecis. Personal Aspecis. Uses of Radio Telephony ; Ship to Ship and Shors
to Share, Trans-ocsanic and Trans-continental, Exceptional Regions, in to Train and Station
to Station, Underground, Aeroplans, Submarine, etoc. Rodio versus Wire Telephony. For
Land Telaphony, For Oversea Talephony. Broad Problems Involved in Radio Telephony. Hadia-
tion of Modulated Energy, Causes of h Distortion, Non-Linear Amplification and 3 h
Distortion, Secrecy of Communication I.nmh:r Telephony, Stray Interfarence in Hadio Tel ¥-
Sustained Wave Generators. Ares, Radio-frequent E{m.rkn, Vacuum Tube Oscillators, Alternators
of Hadio Frequenoy. Modulation Oondrol in Radie Telephony. Degreo of Control, Stability
of Control, Rating of Radiophone Transmitters, Typea of Control, Microphone Transmitter
Control, High Current Microphones, Vacuum Tube Control Syatems, Ferromagnetin Control
Systemns, Comparison of Control Bystems. Antennas and Grougd Connschions. Radiating
Svaterns. Receplion Phenomena. Detector and Amplifisr Types, Beat Roception Belectivity
in Reception, Interference with Radiophone Reception, Telephone Receivers, Receiving Ap!pm-
tus, Strays, Range in Radio Telephony. Radiophone Traffic and s won. Duplicate
Operation, Ship to Shore Radio Telephony, Long Distance Radio Telephony, Futurs Development
of Radio Telephony. JIndex of Investigaters and Topics.

THE RADIO EXPERIMENTER'S HAND BOOK

Medium Bvo. 113 pages. 90 diagrams and illustrations. Price 34. 6d. Post free 4a.

The aim of the trus Wireless experimenter should not be merely to purchase a complete
inatallation or to build ona up from a complete set of working drawings, but rather to design his
set to meet his own requirements. The object of this handbook is to foster, if possible, such
an attitude by indicating the chief features of such design work and the principles upon which
it depends,

CoxTENTi—The Asrial. Circuit. Recsiving Tuners. Receiving Amplifisrs and Deteotors. Hetero-
dynes. High Frequency. Measurements and Calculations.

RADIO INSTRUMENTS AND MEASUREMENTS

320 Pagea. Fully illustrated. Price 0a. DPost free Ba. 5d.
CostexTa—Part [. Theoretical Basis of Radio Measursmenta.
Part II. Instrumenta and Methods of Radio Mesasuremanta.
Part 11I. Formul®s and Data.

THE 14-K.W. SHIP SET (Book IV., Students’ Library)

Crown Bvo. Td pages. Price la. 4d. Post free la. 8d.

Emoergenoy 8set : Acoumulators. The Marine Switchboard. The Induction Cail. 1§-k.w.
Marconi Standard Set. Inverted Rotary Convertsr. Low-Frequency Cireuit. The L.F.LC.L
and Power. Functions of the Muin Condenser. The Transformer, Charging and Discharging
of Condenser.  Aerial Tuning. Inductance and the Short Wave Condenser. The Magnetic
Detactor. Stand-bi Side of Multiple Tuner. Tune Side of Multiple Tuner. Operating the
Multiple Tuner. The Crystal Detector. Comparison pf Magnetic and Crystal. The Asrial.
Fault Tracing. -

SELECTED STUDIES IN ELEMENTARY PHYSICS. A Handbool:
for the Wireless Student and Amateur

Crown 8vo. 170 pages. 43 diagrams and illustrations. Price 34, net. Post [ree Sa. 4d.
CoNTenNTa —Part 1.—Introduction. General Survey of Physics. Aether and Space.  Matter,
Fores and Motion, Harmmonic Motion., Waves and Wave Motion, Work and Energy. Stres-,
Strain and Elnsticity. Asther and the Electromagnetic Theory of Light.

Part 11.—Atoms and Molecules. Chemical Action. Hoeat and Temperature. Thermo-Chemistry
of the Rimple Voltaic Cell. Chemicenl Nomes and Formule, The Quantitative Meaning of
Chemical Bymbols and Formule. The Construction of Chemical Equations. Valeney : Chemical
and Elscteo.Chemical Fouivalenta, Index.

T

Foldsmith,
Alfred N.
(Ph.D.)

e+
ey
k=

Coursey,

B.8z.
P, 4.

AP,
.LE.

H

4
]

FPenroee, H. F.

BLlake, E.
AMIEE



Willss, 8. J.

Hoyle,
Bertram

M. 8e, Tech.,
AMIEL,

Penrose, H. .

(Coursey,

Philip R.

B.Se. (Eng.)
A.M.IEE,

THE WIRELESS PRESS, LIMITED,

A SHORT COURSE IN ELEMENTARY MATHEMATICS AND THEIR
APPLICATION TO WIRELESS TELEGRAPHY

Demy Bvo, 182 pagea. 120 Diagrams. Ses. Post free 5a. 8d.

The anthor, bearing in mind the particular needs of the Wireless Experimenter, prepared this
book with a view to assisting him in his work.

ConTENTs —Logarithms, Geometry, Algebrs, Trigonomsetry, Veotors, Use of Bguared Paper,
Solutions to Fxamples, Useful Constants, Tables (Logarithms, Antilogarithms, Trigonometry),
Iodex,

STANDARD TABLES AND EQUATIONS IN RADIO-TELEGRAFHY

Demy 8vo. 150 pages. Price 0u. nmet. Post free Ps. 5d.
CowrEnTs—8ection 1.—Ussful Formule and Equstions.

8ection 1I.—Four Figure Tables of Logarithma, Natural Logs 1 to 100, Natural Sinea, Natural
Cosines, Matural Tangenta, Table of Haversines, Table of Function -q for Use in Loranz’s Equation
L, = an?® Qva=, Table of Function X for Use in Rayleigh's Equation L, = 45 an® Xcus, Tabla
of Correction Functions A and B for Use in Correction Formula, Table of Constants for Stofan’s
Formula for * Pancake " or Torodial Coils—Stranded Conductors, "Imuln Btrand Conductors,
* Eureka " Resistance Wire, Aluminium Wire, Effective Reaistance R’ of Copper Wires Carrying

Frequency Currents. Tables of Valuea of Log. Dec. & (per half perniod) calculated from
the nccurate formula of Bjerknes by the Author; Table for the Determination of the Degres
of Coupling K, Specific Inductive Capacities, Specific Electrical Resistancs Table, Volume
Reaistivity of Solid Dielectrics, Relation between Sparking Distancea and Impressed Voltage,
Table of Disruptive Voltages taken between Clean Erass Bslls of the different sizes, Table of
Diielectric Strengths, Gilbert's Table (Ordinary Catenary), Weights and Measures, Synopsis

. Ay : . LB ,
of Unita, Tabls of 160 =* E-.j- for use in finding Radiation, Resistance of Antennms,

Table Bd » 107 for Use in Caloulating Corona Voltages, Table showing the Depth of r cma. at
which the Current Value is i;th of the Surface Value, Table of Aerial Form Factors a.

Bection 1II.—Examplea.

Bection 1V.—Notes on Elementary Anthmetic for Operators, Specifio Gravities and Approximats
Weights :—Matala ; Various Solids; Wooda, d Liquids, Gasea ; Fractional, Decimal and
Metrio Eqmvn.l‘mtl of Ons Inch, Englu.h and 'Emnu Conversion Tnhh Conversion Factors,
Wire and Sheet Gauges, Wire Geuges, Screw Threads, Nuta, and Bulta British Association
Threads, British Standard Whitworth Bolta, Bnhlh Btandard Fine Echhr'Thrlu.dl. American
Btandard Ssllers Threads, Acme Standard Threads, Screw Threads for Gas and Waler Tipaa ;
Wood Serews; Pipe Bends and Tees, Pig:"Flmgu, British Standard Pipe Flanges, Filling
Holee in Cast Iron, Temperature Speed of

STUDENTS' LIBRARY—USEFUL NOTES ON WIRELESS
TELEGRAPHY

Book 1.—Direct Current.
Book 1l.—Alternating Current.
Book 111.—High-Frequency Current and Wave Production.
Book IV.—The 1} k.w. Ship Set.
Book WV.—The Oscillation Valve.
{3ee soparate entries under titlos.)

TELEPHONY WITHOUT WIRES

Domy Bvo. 414 pagea. Over 250 diagrama and illostrations. Price 15a. not. Post free 156s. Bd.

SuMMARY —Conductive and Inductive Methods. Ph honea and Thermophonss, Early
Attempta at Telophony by Long Electromagnetic Wavea, he Conditions for Buccasaiul Wiralass
Telephony by Ather Waves, Discontinuous Wave Generstors for Hadio- 'laiaphnn}r Bpark

Qenerators. Practical Forma of Quenched Spark Gap. The Generation of Continuous Oscilla-
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tiona by Quenched and other Bpark Gaps. Multiphase Spark Tranamitters for Radio-Telephony.
Are Oscillstion Generstors. Vecuwmn Oscillation Generators. Alternators and Frequenoy
Raisers. Modulation of the Transmitted Energy. The Efficiency of Wirelssa T
Transmitters. The Braun Tube Oscillograph. Receiving Apparatus for Wireless Telephony.
Receiving Interference Prevention. Fielda of Use for Wirslsas Telsphony.
Bammary of ta Achieved,

TEST QUESTIONS AND ANSWERS ON WIRELESS TELEGRAPHY

Price of each Beries of Questions or Answers 2a. @d. net. Postage 3d.

Invaluable for self-examination. Series 1. The Elementary Principles of Wireless Telegraphy
Part I.—Series la. Book of Model Answers. Beries 2. Covering the Ground for the Postmaster-

General's Examination, Series 2Za. Book of Model Answers. BSeriea 3. The Elementary ;

Principlea of Wireless Telegraphy. Part IT.—Seriea 3a. Book of Model Answers.

THERMIONIC TUBES IN RADIO-TELEGEAFPHY AND TELEFPHONY Scou-Taggart,

Demy Bvo. 424 poges. 344 disgrams and illustrations. Price 26s. net. Post free 25s, 8d. JOhR

CosTENTS—Two-Electrode Valves and the Theory of Thermionic Currents. The Thres-
Elsctrode Vacoum Tube. The Varoorn Tube as & Detector. The Vacuum Tube as an Amplifier
Retro-Active or Regenerative Amplification. Multi-Stage High Frequency Amplitiers. Mualti-
Btage Low-Frequency Amplifiers. ' Combined High and Low Frequency Amplifiers, Multi.
Stage Retro-Active Receiving Circuits, The Recoption of Continuous Wawves. Transmission
of Continuous Waves with Vacuum Tubes. Vacuwn Tube Oscillators, Wavemesters, Capacity
Maters, and other !laaauri.n; Instruments. The Vacuum Tube in Wireless Telephony. The
Dynatron. Miscellansous Vacuom Tube Devicea.

THE THERMIONIC VALVE AND ITS DEVELOPMENT IN RADIO-
TELEGRAPHY AND TELEPHONY
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