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On Heterodynes

By Pumiwir R. Covmsey, B.Be., F.lnst.P.,, AM.LE.E.
(Continued from p. 255.)

T was pointed out in the last instalment of this

articls, that the action of the two condensers in

serid across the ends of the tuning eoil could
be looked upon as analogous to that of & potentio-
meter—the connection of the valve filament to the
tvmmon mid point of the condensers providing a
means of dividing the total potenti f difference
acroes the pecillation eircuit into two one of
which is joined across the anode cireuit, while the
other is applied to the grid. This being the case
vne might enguire whether it would not be possible
to apply such an electrostatic or condenser potentio-
meter to the ordinary oscillation eirenit of Fig. 13,
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Fig. 13. (Repeaied from last issue.) Helerodyne
Oscillator with Magnetic Coupling.

‘which 18 reprinted here for convenience in
Hm 'Ifa“ to provide a;hmni.m of ﬂlﬁn:tricnl.l}'
o the tapping point shown near the centre
of the eoil L in thlt%ﬁ:.m, without actually
making a tapping on to the coil itaslf. The use
of an actual tapping on the coil implies that if it
s desired to change the coils by means of u plug
wcket as in the previously described arrangementa,
provision must be made for the fitting of a special
‘hree-pin or four-pin soeket on the instrument,
wd for the mounting of all the coils that are to
¥ 80 used on special three-pin or four-pin plugs.
3y ing the ta pithlmtmum.imﬂy in the
nanner to descri low this dissdvantage is
diminsted and the use of a single standard two.pin
lug socket retained.

The eircuit arrangement 8 shown in Fig. 19,
n which L. smd C are the main tuning coil and
ondenser respectively, the ends of which are

joined to the anode and grid of the valve in a
similar manner to that already described, a stopping
condenser C; being inserted in the grid lead, with a
leak resistance R g&twa&n the grid and the filament.
Acrosa the oscillation circuit LC, is joined the
" electrostatic potentiometer,” formed by the
two condensers C; and C, in series, and the con-
nection to the filament of the valve 18 made to their
centre point in & similar manner to that described
in connection with the instrument using the double
variable condenser (Figs. 14 and 16).

The wavelength of the oscillation circuit can thus
be loaded up by means of the single variable con-
denser C—which may, if necessary, as in the case
of the magnetically coupled instrument, be made
up of a variable air condenser in conjunctich with
one or more fixed condensers connected in parallel
with it by means of the range switch. The capacity
of the two condensers O, and O, in seriea will,
however, be additive to the capacity of the variable
tuning condenser C, and needs to be taken into
account when predetermining the wavelength
range of the circuit.

It ia found in practice that the ratio of the
capacities of the two condensers, C, and C,, requires
to be changed somewhat sa the wavelength ia
altered in order to obtain the most stable orcilla-
tiong. This effect iz doubtless due to the fact that
ong of the condensers (C,) is shunted, not m‘ﬁv
by the wvalve itself, but also by the telephones T
and battery By, whereas the other (Cy) is shunted by
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the condenser 'y in series with the resistance R,
which ias in shunt to the grid-filament path in the
valve. The shunting impedance of these two patha
will u the wav of the oacillations,
g0 that the relative volt tapped off by the ratio
condensers C, C; and applied to the anode and grid
of the valve wi!l alao vary. Altering the ratio of
their capacities as the wav h is increased
{by means of the condenser C) enablea this variation
of affective ratio to be overcome and stable oscilla-
tiona to be produced over the whole tuning range
of wavelengtha.

Using a set of Bumdept tuning coils for the coil
L (Fig. 18}, and a variable air condenser of maximum
value = 0-0005 microfarad. the condenser C can
be fixed at about 0-00040 uF, and C, made about
0-00025 uF for coila Nos. 50 to 200, and increased
to - for coils 300 to 1,000,

The tuning range of the set under these conditiona
is about 400 to 17,000 metres.

The condenser C, shown in the grid cirenit of the
valve in Fig. 19 is nocessary merely to insulate the
grid from the high positive voltage that would
otherwise be im upon it from the H.T.
hattery. Provided, therefore, that its insulation
resistance is high, ita capacity value is not very
important aa long as it is kept large enough not to
opposs any serious impedance to the passage
of the high frequemcy pulses from the oacillation
eireuit. Sinece the frequency of the oscillations set
up by the valve used in this instrument can be
varied over a wide range, it is desirable to smploy a
fairly 1 capacity, such as 0-01 uF for this con-
denser. The leak reasistance R has its usual function
~—that of maintaining the proper grid potential
relative to the filament, but at the same time it
has some sffect upon the strength and stability of
the oscillations. While the ordin values of
grid leak resistance—of the order of 2 megohma-—
can guite well be amploved here, somewhat im-
proved.results are obtainable with a lower resistancs
value, auch as 6,000 ohms, as thereby the changes
of frequency of the oscillations due to changes in
the filament current or H.T. vol are murh
redlured. For example, with one particular V.24
valve, and associated circuits built up in the manner
here outlined, and using the above values of re-
sistance and rcapacities, neither a change in the
filament battery voltage of nearly 1 volt, nor a
25 per cent. change of H.T. battery voltage pro-
duced much effect upon the frequency of the
oscillations, as indicated by the beat note obtained
with another wvalve which was maintaining
steady oscillations. Even at the highest frequencies,
i.e., at the shortest wavelengths to which the hetero-
dyne would tune, thess large changes in the operat
ing conditions only altered the heat note by =
very few cyeles, while ordinary bhattery variationa
that are likely to be expeorienced produced no
nppreciable effect. The position of this leak
resistance H, i.r., joined directly between grid and
Milament should be apecially noted, as in this case
it must naf be connecterd across the grid condenser
Cly in the usual way.

The general arrangement of an instrument built
upon these lines is shown in Fig. 20, which givea
the leading dimensions and location of the parts,
For the sake of uniformity the outside dinensiona
of the containing box have been made the sime as
thore of the instruments that have already been
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described im the earlier parta of this articles, vir.,
8} ina. by 8 ins. by 4] ins. high when completed.
ebonite top, details of which are shown in
Fig. 20, should be } in. thick. Details of the valve-
dar springs remain the same as those already
deacribed, Figs. 4 to 7. The com valve holder
also 18 mounted in the same tion, with one of
the filament springs clamped under the LT terminal.
The position of the coil rlqri.llhnm]inFE.ﬂﬂ,
one only being required. The variable con
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s also of the same type as used in instruments
(1) and (2) described above, except that its maximum
capacity need not exceed 0-0005 uF.

range switch in this instrument is fitted with
two contacta only, as it does not here perform the
same function as it does in the instruments alresdy
described. It is used here solely to add sdditional
capacity in parallel with one of the * r.8. potantio-
meter "' condensers for the longer wavelengths for
the reason that has already been described. [t does
not serve a8 & ' range switch "' in the sanse in which
that term has been used in the earlier of this
article, gince all the tuning is here done with the
single variable condenser. The switch itealf can
be built up on the lines shown in Fig. 9 (page 195),
and its detailed connections are given in Fig. 21,
which also shows the mode of interconnecting the
other parte of the set. The condensers forming the
electrostatic potantiometer can be mounted in am
convenient position on the under side of the ol
the instrument. They may conveniently be 1
near o the " range " switch, or between that switch
and the coil plug socket, since they have to be con.
nected to both those parta. The resistance in the
filament circnit of the valve, shown in the ciremit

Juxe 3, 1922
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Fiy. 21.
disgram, Fig. 21, may be made on the lines already
ibed in an earlier part of this article, and may

be given about the same resistance value,

Using & V-24 valve with the capacity values, etc.,
hera described, Table Vi shows a ximate wave-
length ranges obtainable with the coils, of which
the numbers are given in column 1. The figures
given are for Bumdept coils. Column 2 indicates
whether the * range switch "' should be on stud 1
or on stud 2, in order to secure the proper working
of the instrument and to give the wavelength
values tabulated.
~ Other intermediate coils can, of course, be employed
if desired in order to pet any particular wavelength
range nearer to the centre of the condenser seale.
For this purpose it is evidently not essential to
retain the use of standard plug-in coils, singe any
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TasLe VI
Poaition ximate Coil
Coil of gf:':langt.h In-
Nao. * Range- ductance
Bwitch." [mﬂmi. puH.
50 1 AHO—M) 135
75 | Sa—0 10 306
10 1 T40—1,160 335
150 | L030—1 850 1,120
200 | i 1, 450—Z 460 2,240
300 2 | 2,420--3,650 4,600
400 2 3,440 —35, 200 B, BOH)
BO0 2 5,000—7 Ba0 20,500
750 2 780011800 48,840
L0, Oy 2 1L —1 7,00 101,500

coil can be ronnected into the circuit by providing
it with the asppropriate plug connection. To
facilitate the choice of extra coils for this purpose,
the inductances of the coila listed in Table are
also given. The necessary inductance value to be
given to a coil for use in any particular part of the
wavelangth range of the instrument can thus be
obtained approximately by inspection with little
trouble.

A heterodyne of this t using only one coil for
sach wavelen ﬂmm I:;Hla of retaining
much more rigid calibration that the types described
in the earlier parta of this article in which two coils
are used {one serving B8 resction) sinoee it m oot
sasy to obtain rigidity of these coils, and absolute
constancy of their relative position when in use,
and still to retain ease of replacement. Greater
rigidity can, of course, be obtained when the tuning
and reaction coils for each range are built up
rigidly together, and provided with four connecting
pins or contacts, but such an arrangement entails
the use of specially constructed coils, whereas
with the instrument just described any coil is
suitable provided that it is rmgid in itseli—i.e.,
that its tunes are rigidly mounted o as to eliminate
individual movement among themaelves,

{To be confinued.)

An American Short Wave Receiver
By Frepkrick J. Ruvrorp, AM.Am.LE.E.

efficient short wave recaiver. The =set
described is easily made up and requires but
fﬂ?h-plﬂn,mdlummmbledthntltm
earily acoesnible at all times for the changing of
circuits, ﬂmduj‘md It is designed along the
lines of the famous ** Fl.rng-nn " short wave regenera.-
tive receiver, and will give results unexpectedly
good. While it has not been put to any extensive
test, it has worked on 100 to 400 metres with very
gwdmulhmdliﬁlmﬂmtlhehui‘bdurmkl
et still better resolts by further experimentation.
I will now describe tly'n needed for making
the set. Two 3.inch dials, engraved aa shown on

AHA‘I‘EL’RH have long needed a cheap but

the drawing, and one 2.inch dial, also engraved,
will be required. These dials must have knols
asttached to them. Eight Lrass terminals are also
needed, and one complete wvariable switeh with
five contact studs, their necessary nuts and washers,
The switch lever should swing within a radius of
1 inch. This switch is for the purpose of tapping
the primary of the loose coupler. Omne of the
contacts on this switch is left idle.

Fig. 1 shows the front of the panel, with the
necessary components mounted in place, and
Fig. 2 represents the rear view, showing the vario.
meters and loose coupler and the method of mount-

ing them.
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Fig. 3 shows a side view of the loose coupler,
with the method of mounting it 3 inchea from the
back of the panel, as well as the method of placing
the bracket for the coil former. . 4 showa the
method of witing, including internal and external
ﬂrcmta

ansl may be of Bakealite, or ebonite. Tt
should 1:30 12 long, 6" wide um! from § to }”
thick. All the measuring’ and drilling for the
neceasary holea should be done first, which
the should be sand-p . For the shafts
on the variometers there should be 4 holes drilled.
The binding-posta and switch contactsa should
have 4" holes and the switch lever & }° hole.
After this is done the panel is ready to be engraved.
The different symbols appearing on the front of
the | ahould be engraved upon it with some
sharp-pointad tool.

For the coila six formers must be procurad, two
of 4" in outside diameter by 2" long and with a
thickness of 4°; one 37 in outside diameter,
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sach of these uullu. with suitable nuts and washers
to attach the wire on the starting and finishing of
the winding of these coils. This also provides
means of joining the primary and the secondary in
séries. Thoere will be about 42 turns in all on the
primaries of variometers Noa. | and 2.

As the reader will note, on Fig. 2 the coils are
all wound in two sections. The primary for vario-
meter No. 2 ia wound just as the primary on
variometer No. 1. When g:oth primaries are w
they should be given a good coat of shellar and
allowed to dry.

We will now pass to the making of the secondaries
for variometers Nos. | and 2. coil formers
are 2}” in outside diameter and 2 long. The
winding starts | and continues for }”, leaving a

" space. It again continuea over §°, lu.vm,g i
at the end. These coils are fastensd at both ends
in the same way as the primaries, and should be
she]laced as before.

We will now start on the loose couplers. The

¥
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Fig. 1.

2" long and }'' thick ; two 23" in outside diameter,
2 long and } thick ; one 4" outside diameter,
34" long and { thick. All formers that are 4”
in outside diameter are for the primaries of the
variometers, and the formers amallar in outmde
dismeter are for the secondaries. The two primaries
that are 2" long must be drilled in the centre
with holes to allow a loose fit of a } shait. This
ghaft 18 the means by which the socondary is
revolved within the primary, and the hole to be
drilled in the formers should be small
enough to allow for & snug fit on the same shalt.
After this has been done the four coil formers
should be given a couple of coats of some good
insulating varnish.

In this instance the writer haa maed No, 24
D.C.C. wire, On the pri former of variometer
No. 1 the winding should start " from the end
and continua for §. A space of § is then skipped,
and the winding continued to § from the end.
It is mdvisable to fit amall screws on the ends of

primary is 4 nutmda diameter, 34" ID!I.E and }°

thick. The primary should hm-'a A projection on
it, aa ashown in Fig. 2. The of this projaction
is to provide & means of fastening the shaft. This
former should be shellaced as before. After 1t has
dried, the winding will start on the projection, and
by attaching the wire to a screw, as mentioned
above. It should be wound 2" down with No. 24
D.C.C. wire—in fact, all the coils are wound with

this size wire, From this coil four are tlknn
off. All the coils, by the waYy, mivst, "rl:lunli mn
the same direction. As the 2 mmches of will

equal 66 turna of wire, the ahould be taken off
on the 16th, 33rd, 4%th and the 86th turn. A good
way to take them off in to-serape the insulation off
the wire for a short distance and solder short pisces
of No. 24 bare co wire upon the scraped ssotion
of wire, thess ing in turn connected to the
different contacts on the switch. We are now
ready to make up the secondary coil for the looss
coupler. This former is 3 in outside dismeter
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andd 2 long, with a wall }" thick. It should have
a hole drilled in the centre of it to allow a }'" shaft
to fit snugly. This shaft serves to revolve the

coil within the pri .  The primary
of the loose coupler should also be drilled for the
=haft. The beginning of thiz coil will be fastened
a2 was done in the case of the other coils, and the
winding will continue for }”, will skip a space of
i and continue again for {*° more, the end being
weured for a screw. The secondary is now ready
for its eoat of shellac.

The primaries of variometers Nos. | and 2 will
have 42 turns upon each (21 turns per section),
which will total about 45" of wire to each primary.
The two secondaries of variometers Nos. 1 and 2
will have 50 turns each, with 25 turns to a section.
Fach coil would take about 36" of wire. The loose
coupler primary has 66 turns of wire—equal to
about 71" of wire. The loose-coupler secondary is
47 in outside diameter and has 50 turns of wire
‘23 turns to a section), which would equal about
4, with a grand total of 273" of wire in all, or
Hhﬂ'ﬂ_ﬂ f to §-1b. of the size given.

We are now ready to assemble the outfit. We
will mount the rimaries of variometers
Noa, | and 2 by four little wood serews (two to a
«oil), which will serew in through the coil former
mto the back of the panel, so that the shaft hole
om the coil former will come in line with the hole
in the panel. After this we will get the necessary
=hafts, which should be threaded for their whole
length. Each of these shafts should be 5 le
and } in diameter. One end of these shafts shoul
he screwed up into the knob of the dial and pinned
=0 that it won't work loose. It is then pushed
‘hrough the panel from the front, through the
[mimary coil, and nutsa run on it 8o that there will
4 nut on the front and back of the secondary
each end, and on the inside and outside of the

&Y

imary, which when screwed up tight against the
ormers will hold them securely. The above opera-
tion wi]fl-h-le E"I:'L'IJ:H.'] ndngntg 'I-I'un'umatﬂr }:lmmhliu-

tively, No. 1 and No. 2. In joining the primary
nnﬁ mdirim in series, ronnection should be made
by taking pieces of flexible lamp cord of sufficient
length and connecting the ends to the screws that
have already been provided.

We will now pass on to the assembling of the
loose coupler. We require a hase for this 8 long,
4" wide and §°° thick, which in turn is secured to
tha back of the panel by two wood screws, which
go through the panel from the front. Thiz base will
support the primary of the loose coupler. The
primary is mounted upon the base and held there
by four little brackets, two of angle form and the
other two straight. These brackets can be of
either copper, brass or iron. The builder must
bear in mind that between the back of the panel
and the front of the primary coil former there
must be just 3°° of apace. This is absolutely essential,
or otherwise, when the secondary or variometer
No. 1 is rotated, it will rub against or strike the
primary of the loose coupler. After the primary has

Fig. 3.

Original from
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twen fixed the secondary of the loose coupler is
mounted in the same manner as the secondaries
if the two variometets. The wiring for the bhack
of this panel is done with No. 18 atiff hare copper

- o i
e UL

Fig. 4.
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wire, which will be bent into the different shapes
desired. Fig. 3 shows the true method of mounting
the primary of the loose coupler. The taps on the
primary are joined to their respective contacta on’

Y
szp

\ Fig. 0.
the . Fig. 4 shows the method of wiring.
and Fig. 6 shows the simplifier circuit diagram.

This set can bsa mounted in cabinet formm or upon
a pair of bracketa.

The Production of Electrical Impulses by the
Neon Tube

Mr. 8. 0. Pearson, B.8e., gave an intereating
demonstration of the production of electrical
impulsea by meana of neon gas-filled lamps.

e fmt drew attention to the small carrent
controlling resistance which is to be fuiind in the
socket of the neon lamp of the type recently intro-
duced for low candle power lighting. It was
shown that & very critical voltage was required to
set tipr the glow, and how, when once eatablished, it
could be maintained on a lower voltege, 'urves
were given to show the potentinls at which the glow

q‘ T o recent meeting of the I'hysical Bociety,

[ —

way oatablished, and at which it dlulﬁc&lﬁL
From this it is interesting to consider the effect of
shunting the tube with a condensar, as shown in
the accompanying circuit diagram. On applying the
potentisl to the lamp and condensér an interval will
elapse during which the voltage across the condenser
will build up as it acquires a charge. On reaching
the critival voltage the lamp glows and the ene

required to maintain the glow will be drawn [H-I:‘.F
from the charged and partly from the charging
supply depending u the resistance in circuit.

FF 4 thapgnndﬁaarp?vnnitagn haa droppad below
thul required to continue the glow, the resigtance
arrosa the lamp electrode is restored and s re-
charging of the condenser immediately commences.
Thia cycle gives rise to a flashing of the lamp and
with suitable values of resistance and capacity,
flashing at intervals as long as one minute can b
ohtained. A reduction of the capacity of the shunt
condenser or an increase in the value of the sere
resistance increases the rapidity of the impulses
which can then be detected by telephone recoivers
connected either in the lamp and condenser circuit
or in the battery leads.

The demonstrator gave much data on the deter-
mination of the frequency and equations, showing
the relationship between the goveming factors
Apart from the many other applications of the neon
gas-filled lamp, the property opens up a very
extensive field for research sud there is little doubt
that hefore long it will find a place in wireless
equipment.
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Static Interference as a Function of Wavelength*
By H. T. Frus and L. J. Bivian.

INTRODUCTORY.

The purpose of this note is to comment upon a recent theoretical investigation hy M. Abrahamt
of the relative immunity from atmospherie disturbances in closed loop and open aerial forms of receiving
antennse, and upon s subsequent paper by L. B. Turner}, on the signal-static ratio as a funection of wave-
length. The calculations in the latter paper are based on Abraham’s results, which are believed to be in
error due to Abraham’s incomplete cireuit equation for the loop serial, and due to his choice of initial
conditions for both the loop and capacity aenal equations.

In the preeent state of our knowledge regarding the nature of atmospheric disturbances any
quantitative discussion of their effects in receiving aerisls is necessarily largely speculative. The
importance of the subject, however, is evident to anyone acquainted with the operation of long-distance
«tations at the prosent day, and warrants closer examination of the assumptions underlying its discussions,

As the receiving senal is tuned to longer and longer wavelongths the static disturbances steadily
increase with no indication of & maximum corresponding to a definite frequency. The general trend of
the phenomenon may be judged from L. W. Austin'sj static-wavelength curves., It appears plausiblo
to assume, therefore, that static is due to strongly damped non-oscillat pulses. FEvidence from other
sourees | pointa to the same general conclusion with regard to lightning discharges. Turner] states that
* lightning fields are known to die away in 1/1,000 to 1/10,000 second, corresponding to (say) 2 = 5,000 to
0,000, and are almost certainly non-oscillatory.” It is simplest to represent the field dus to thess "' dead-
heat *° pulses by E.®. This is the assumption made by Abraham in his paper in the Johrbuch, and
is adopted as typical of static in what follows.

Response of Tuned Circuit to Static Pulse. A4
Let a circuit of inductance L, capacity €, and total reaistance §

K be subjected to the e.m.f. shown in Fig. 1, which may be L

expressed as ;— '

i

emf = E¢q® - - = - ¢ 0! (1)
emf. = 0 sy — — = = t=10)° E
The cin-uit equation is : i
L%+H§+éq=ﬁg'm « o ow s [la) E
dg i 7
where I= o . Fig 1

For the initial conditions § = 0,9 = 0,4 = :: = [, the solution is

3 oy [_ gt g Yot ¥ ‘f_;_'.+ @ = & o oou(té + En] .+ (1b)

R Sy L |ala—a) b
ﬂ-l'mruu=-ﬂ-L, b=‘\J——-E. 'H'=tnn'[ For ]

Abraham's choice of initial eonditions is

‘-n] i-ul ::-{.F

and adtounts for the discrepancies pointed out below. The total energy, Qi delivered to the circuil

* Reccived March 6th, 1922,
# M. Asmaram, " Die Spule im Strahlungsfelde, verglichen mit der Antenne.” (Jahrbuck der drahilosen
T edegraphic und Telephonie, 14, pp. 259-2680, Auguat, 1019,
+ L. B. TurxEr, ** Optimum Wavelength and Atmospherics.” (Radio Reviewr, 2, pp- 524-534, October,
1921.) _
§L. W. Avstiv, " The Relation between Atmospheric Disturbances and Wavelength in Radio
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==}

i Q, =\ {*Rdi., Assuming now, a2 Abraham does, that g << b, und a =< g, it readily follows that
. 0
. AP -
Q= I Tt 2L C Ixle + ant’ e
wheare 1w — g %l',, , ¢ - wave velocity, A wavelength.

If now @, be taken aa &8 measure of the static intensity in a tuned aerial, and plotted as a function
of w and A, curves of the general character indicated in Figs. 2{a) and 2{b) are obtained. Thus on the
assumption that E and L are constant, the change in tuning of the serial being accomplished by varying

Q

Q

o 4
Fig Ta, Fig 2h.
ita capacity C, the infection puint on the @,, w vurve is given by

F'tﬂi Et ﬂ! e :‘Iir_!! T

s = T (w? + at)?
o .

whence o

v

The general shape of the @) curve hears considerable resemblance to that of Austin’s curves.  No quantita
tive conclusions, however, can be drawn from the latter in view of the way thoy were obtained, under

experimental conditions widely different from those
assumed here,

A nearer approach to actual conditions is to assume

Q

i he mLi.ﬂf: e AT to remain constant as the aerial wave.
length 18 being varied. We then have
. E )

Q= 2" ot ot
The general shope of @, as a function of o is shown in
Fig. 3. The inflection point s given by

QBT el 3% _

Vs k7 (#es? )

whence W =— 2 %v3. Fig. 3.

T

- sz s mma ==

It must be eniphasice] that this result is only gualitatively releted to dats on static audibility obtainees]
with regenerntive or heterodine methods of reception. It wonld be interesting to have simulioneows
measurement= of the intensity of static impulses made in aerinls tuned to distinct frequencies. 11 the
messuring deviee obeys o sguare Tuw o that its reading is proportional to @ then 3 could be obtairee

graphically as above or from
yd — ot &, SN I
s (@) EYE):
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Static Immunity of Capacity Aerial.
Lot E, cos ud represent the electric field due to s sustained C.W. signal. The energy, @., supplied by

i* to the aerial during the time T' seconds (T‘ =3 E-rj i9 :—
LEF]

ME,?
Q=" T

and that due to the static impulse :
AE
Q=3I e

where A — height of the aerial in ema. Defining the interference immunity as S, — E,' we find for the

capacity aerial :—

.ﬂ:(ﬁ:)'.:’;.(nﬂ -|-m=),*r. R R R

Abraham’s result for this case is

8, = (:}")' . jl; : :: . (ru’ + ﬂ‘)- - o e w w1

i
The alditional factor, :: . 18 introduced through the choice of initial conditions reforred to above,

If now Table II in Turner's paper be recomputed on the basia of equation (4) rather than (4] the
fllowing is obtained {on Abraham's additional assumption a® << @ :—

TasrLr 1.
Optimum Wavelength in km. 2 P Lom= ===
].;:nﬁ':"t ﬁ;tiu-['ulu:r.l._ __l___ﬁll_t-ar o !
f3d gt el DTS e !
. Cepacity Aerial | Capacity Acriel. | :
| T A‘":" LR b Porns

3,000 2.25 | 600 :

4.000 40 745 I :

3.000 6-26 405 reg re i

10,000 | 950 141 o
—r - Fig., 4.

For purposes of enmparison the rorrespon:ling table based on Abralnwn’s reanlt, i coproduced ;-

Tanre 1L
[ ———— e —r
Optimnm Wavelength in km,
Range X | Austin-Cohen. Fuller,
i m e e P i e TRy
| o Uapacity o Uapacity
[ 190 | aerial, | M9 | Aerial,
3, (WM} -4 051 T | -2
4,000 071 i 144 4005 a-]
o, () 1-10 325 18 G+0
10,000 44 | 90 |7 0.8
e e —. : T T— e —
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Interference Immunity of Loop Aerial.
Abraham's solution for the loop assumes the same initial conditions aa in his treatment of the capacity

aerial. TIn what follows the initial conditions § = 0, = = = g = U,in:rq = 0, will be used. Another
modification also appears necessary in order properly to
:'Hprmt the history of the transient e.m.f. acting in the l\
DOp. A

Regarding the loop (Fig. 4) aa two vertical asrials,
A em high and | em apart, the e.m.f. due to a sustained B
mignal is given by ‘1...

E..n.h coa af — E..!‘I-.Au ain | lil.l{-l i i} ¥ H\.
where ¢ = velocity of wave propagation. *a
» l‘.-[.ll ' H"‘h-
Assuming 3, <z 1, this bacomes T L‘E_‘-
E,.n.h. “T" oin alt — :1].. o ——r = e
The energy supplied to the loop cirouit during the time T, -8 ~H
T 3 -
(@ > =), ilgimby\i.'ﬂ*dl i
L] l} .-I".ll
in i E Attt !
" i D .

which is: Q TR 5

Let the statioc impulse again be of the typo given by ,‘r
equation (1). The two e.m.{'s. in opposite direc- +G
tions are ABE and GH (Fig. 5). resultant e.m.f. 4
acting in the loop is wiven (in absolute wvaluc) hy =
ABCD, where

[1CD] = [FGH| — |ABR). (Fig. ). Fig. &
or by
E, + E, Fmnh| xli-1+7) M — Enh oI-lfe) - (5
=tz Det< i

In Abrsham's solution the 1CI) curve is taken to represent the e.m.f. acting throughout, the second
term, E,, in equation {3) being neglected. The exact evaluation of the energy delivered by (E, 4 E,
to the loop circnit leads to & rther complicated expression. 1f, however, Abraham's assumptions of

ne<h ao<<a, }I << 1, and ;,_:E << 1 are adhered to, the calculations become simple. In that case
the method used in deriving equation (2) from (1b) is directly applicable whence
E, 3wt 1
@ = ct " 2L{e® 4 at)

ani for the Inﬂ]'l nerial interierence immunity

8y = % : (E:)’f; r-l’—.'--:l:‘)~T

which is the same a< was found for the mterierence immunity of the capacity aerial.  Abraham's resalt
for thi® case is

Exnt L wt
o (Er) B P {m® 4+ a'). T

It follows that the ' hest wavelength ' values in Table: II and IV of Turmer's paper are replaced by
those in Table 1 above for loop and capacit vy aerial alike. Of course, the directive perties of the vertica’
nerial and of tha loop were not taken into account in the computation of their interference immunities.
Their eflact will depend on the apatial distribution of the ntmmpﬂark' disturbances but can not appreciahh
modify the above conclusions in so far as wavelength i3 concernedd.

ResgarcHE LABORATORIFS OF THE AMERICAN TELEFPHONE AND
TerecrarE CoMPANY, AND THE WEsTERN Erectric CoMpany, INC.

Uctoher 17th, 1021,
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Fine Adjustments of Tﬁning for Telephony

By G. P. KexpaLL, B.Be.

UCCES8 in the receptivn of telephony-

depends to a very pgreat extent upon the

use of the minimum amount of n.mpliﬂml.inn
necessary to give signals of fair strength ; in this
way slone can one secure any degree of freedom
from intarference by Morse ug;unll atmoapherica,
induction from power mains, radiating valve
rircuits, and all the other things which the learned
call “ extraneous noises,” but which the harassad
owner of & seven-valve set is apt to describe much
more [orcibly when he has to snatch the telsphones
from his deafensd ears on nights when Mars is
coming in particalarly well. Since, then, as few
stages of amplification as poasible are to be used
it @ obvious that the tuned circuita must be
operated with the test possible efficiency, and
devices for fine nggmtmanta of inductance and
raparity become sasential. When reaction is used,
of courss, & further device is neaded for giving fine
adjustments of the degree of muging. A
method was described in The ireless orld
for November 26th, 1021,

ADJTUSTMERTS OF INDUCTANCE.

Since the indurtance changes required on tele-
phony wavelengtha are fairly small, the variometer
probably offers the beat solution of the ]:rﬂhlﬂm
As, however, it is usually convenient to design one’s
short wave tuner to rover, say, 300 to 1,500 metres,
this statement must be modified, for a variometer
to cover that range would have to be capable of
eving such la variations of inguctance as to
riule out the possibility of fine adjustment (unless,
of course, it were fitted with some form of general
slow motion, which is beyvond the powers of most
amateurs, mnce it has to be of great mechanical
perfection to be any use). A very aatisfactory
tuner to mesat thesforementioned requiremonts may
e made by combining the tu]}[m'l form of mduct-
ance with & small variometer in some such way as
this :—Wind a 12 « 3 inch, or an 8 x 4 inch tube,
with s single layer of No. 22 D.C.C. wire, taking
& tapping from every fifteanth or tenth tum
reapectively, to o stud of a switch ; this givea the
roigh  variation of inductance. For ite finer
adjusiment, arrange inside one end of the tube
ithe end which remaina in cirenit on minimum
sdjustments) a small roil of about ten turma on a
spandle, to which is fixed & long handle of the usual
anti-capacity type. This little rotary coil, being
~mnected in series with the main roil, provides hy
it+ variometer action a very fine inductance adjust .-
ment, which should comfortably cover the gaps
between tappings.

With a tuner of this type a variable rondenser
1 not really necessary, hut is nevertheleaa desirable,
ta enable the operator to make wide sweops when
sarching for a station, and consequently to pick
up that station quickly, which is of great importance
in telephony.

It ﬂml.h:l b noted that this tuner does not lend
Maell o having a reaction eoil eombined with it,
tecause the magnetic fields of the variometar and
raction enils must necessarily interlink, and hence

every slight adjustment of the one will upset that
of the other in a vexatious manner. For this
reason and others it 18 much hut-t-urtomn poparate
reaction coupler whose aerial circuit coil has a
fixed value. A suitable design follows [or & coupler
to cover the same range of waves as the tuner
previously described :—

Aerial coil: 20 turms of No. 22 D.C.C. wire
(i.e., about 2 ems, of winding) on a former of about
3 inches diameter, mounted on a spindle (with anti-

ity handle) so as to rotate wlt{nm the plate coil.

te coil : & mingle layer of No. 30 D.C.C. wire
upon a 4 X 8 inch tube, with six equal tappi
taken to studs of a switch. A small variable con-
denser should be across this coil for the
purpose of tuning the plate circuit more or leas
exactly to the received wavelength, since somewhat
better results are obtained in this way. Fig. 1
ahows how these components may best be arranged
in circuit so as to minimise capacity effecta from
the hand.

Q0.

Fig. 1.

1t should be noted that the resction coil here
specified i= intended to be used for purposes of
amplification only, and nst for the production
of heterodyne current. (The man who operates
auch & circuit in the sell-oscillating condition on
telephony wavelengths would have hia licence
suspended in & world wherein everyone got his
deserta.) When a heterodyne current is required
for searching for carrier-waves or the reception of
C.W., it should be provided by a separate hetern-
dyne set and introduced into the amplifier at a point
as remote from the aerial circuit as possible. For
example, if a transformer-coupled H.F. amplifier i
used, the heterodyne set should be coupled into one
of the inter.-valve transformers. This is really the
only considerate method, but since it can be used
with H.F. amplifying sets only, it is out of reach
of the numerous amateurs who are limited to a
gingle wvalve, with reaction, pwiblf followed by
L.F. amplification. The proper course in this rose
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i to employ two tuned circuite, aa loosely couplad
as poasible, and to react into the secondary, NOT
the aerial circuit. The only alteration required
to make the previously described reaction roupler
suitahle for this purpose is to wind the rotary coil
{which is now to be placed in series with the
recondary of the loose-coupler) with 30 turns of
No. 28 D.C.C. wire. Fig. 2 shows how the com-
ponents should be arranged in cirenit to minimise
abjectionable capacity effects. An improvement
s shown in Fig. 3, where the coupling of aerial and
secondary circuits 8 done by means of a small
fixed merial coil mounted on a apindle inside the
secondary coil, tuning of the aerial circuit heing

” [
[ [
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Fig. 2.

done with the tuner already described. In this
way tuning and coupling are kept separato and
distinet, o that one can adjust the one without
upsetting the other. The additional complication
aof the pet whirh results, objectionable though it
may soem, i well worth while from the point of
view of the amateur who aims at getting the best
possible results from his set. Suitable dimensions
for the loose coupler follow :

Aerial coil: 16 turns of No. 22 D.CC. on &
& ineh rotary former inside one ond of the sesondary.

Secondary coil :  single laver of No. 28 DO,
on a4 - 1 inech tube, with about six tll[lllil’l“’hlq the
actual number depending upon the capacity of the
variable vondenser which 18 to he nsed.

The reader will have obheerved that 1 specify
tlouble cotton-coversd wires for all windings : this
i% done advisedly, in order to draw the attention of
those amateurs who use silk-rovered wire to the
wrlvantages of the former type of covering. A
worl deal of experience has led me to the conelusion
that double otton is much the bhest covering for
wires for almost all tvpes of tuning coils, ginee it is
hoth cheaper wmd morme efficient than mlk.  Its
grealer efficiency ix dune to the fact of its grealer
thickness, giving & beiter spacing of ndjacent
turng, aml o correspondingly  redoced  internal
vapacity, this being especially noticeable in any
tvpe of multi-layer coil. Of course, the resulting
cail is more bulky, but every amateur of any
experience knows that he must not expect a really
efficient et to he suitahle for the waisteont poket.

LINIVERSITY OF
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As for insulation, the relutive insulating and hygr-
seopic properties of silk and cotton are of link
importance, gince the finished winding will in any
case be thoroughly dried and then impregnated
with shellac varmnish or paraffin wax. st
named is perhaps the best insulator for the purpos.
because both the coil and the former upon which
it is wonnd can be soaked in the melted wax umtil
thoroughly impregnated (i.e., until air-bubbles rease
to rise). The result, when the coil is taken out,
drained of superfluous wax as completely aapossible
and allowed to cool, iz & perfectly permapent s
damp-proofl impregnation of the highest insulation

i u;:dDJLTETHEHTf OF CAPACITY.

. inary type of rotary variable condenser
tloes not give nlruf’lﬁ:?anuy gradual variation for e
phony pu , and some form of fine adjustment
1n axt ¥ desirable, although it can be dispenwi
with if really good variometer tuning is employed
Many amateurs, however, prefer to use merely o
tapped inductance and to get their fine adjustment
uf wavelength with the condenser.

Fig. 3.

There are three principal methods of attamne
the desired end, two of which are in common us.
while the third, which 1 have found to be decidedls
the best, seema to ba very little known. The firs
method is that known as the Vernier condenser.
this, correctly, means that an ordinary tuonio
condenser is fitted with a geared slow motwe.
by means of which the rotary plates may be ven
gradually turned, and & vernier acale to indwste
their position with groat exactitude. This -
rnuite o good methor, but it 8 really only satabe
for the amateur with a pocket of ronsiderabic
depth, since the gearing must be of the highe:
posaible quality to ensure that there shall be n
** back-lash "' or loossneas in ita working, the alightes
trace of which would be sufficient to remder the
condenser useless for the purpose for which it -
intendad.

The most popular method is one dependinc
upon the use of o very small variable condense.

CALIFORMIA
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{somelimea erroneously called & wvernier con-
denser), having, say, t fixedd and two moving
vanes ; Lhis condenser i connected in eircuit in
a variety of ways, and idea & fairly satisfactory
method of fine tuning. When connected in parallel
with the inductance it may he used either alone or
in parallel with a larger condenser, both arrange-
menls having drawbacks. The defect of the firat
i that it is incapable of giving those wide sweeps
which are essential to picking up stations quickly,
while the second is objectionable on the score of
expense. It is, however, very convenient to work
with, the large condenser being used for rough
wljustments and the small one for fine tuning.
When working with the capacity in seriea with the
inductance the small condenser cannot, of course,
be usedl alone, but must be placed in parallel with
a larger condenser, which may be either fixed
isay, 0001 mfd.) or variable (preferably). The
railer will ree that the same ohjectiona apply
to thess two arrangements respectively as to the
preceding two.

Ihe third method is simplicity itsell. It is
based! upon the fact that if two condensers are
placed in series the resulting capacity in eircuit
# lees than that of either of the two separate
coudlensers {actually, it s the reciprocal of the
suim of the reciprocals of the separate capacities).
Now, if one wishes to connect an ordinary variable
rondenser of, say, 0-0005 mfd. acity in eircuit
m such a way that the totsl capacity shall have a
maximum value of about 0- § mid., and ke
very gradually wvariable betweean that value and
a very small minimum, all that ia necessary i to

in series with the varnable condenser a fixed
rondenser of suitable (very small) capacity. Since
the whole scale of the condenser then only representa
& variation of zero to 0-00006 mfd. it is evident
that we have here the deasired fine adjustment.
Ihe method has many advantages, of which the
following are the chief ones :—

{1} Cheapness. Total coat is perhaps sixpence.

(2] Capacity effects from the hand are much
redlucnd, provided that the fixed condenser
i put on the aeral side of the vanable condenser,
and not the earth side.

(3) The msulation of the variable condenser
(4 doubtful quantity in many cases) is increassd
by that of the fixed condenser, which is easily
made very high.

(#} When using the tuning condenser in parallel
with the inductance, the device automatically
rnaures that only small values of capacity are
tsedd, thus compelling one to keep to an efficient
ratio of inductance to eapacity.

{3} Only one wvariable condenser = needed
to give either rough or fine adjustment. Fit
& two-point switeh to |')ul- the stopping-down
copdenser in or out of circuit a8 reguired ;
signals can then be picked up m the ordinary
way, inductance increased and capacity de-
rreased until they are heard near the zero end
nf the condenser scale, and then the sto nng-
ilown condenser inserted anid Anal exact adjnst-
ment: made.

'u‘i'_lut has besn said o far about this metlod
pplies mainly to its use when the rapacity is
i parallel with the indvctance. When the con-
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denser 15 to be in serida it is evident that some
modification is required, since a capacity in that
position must be large. What is needed 18 another
fixed rondenser of about 0001 mfd., in parallel
with which ia to be placed the variable condenser
with ita stopping.down condenser and two-stud
switch as before. Coarse and fine adjustments
ran then he obtained, and tuning in be dons,
oxactly as already described. Fig. 4 will make
the arrangement clearer than a rdetailed descrip-

, 1 : K

Fig. 4.

tion. C, is the large fixed condenser (0-001 mid.),
Cy the stopping-condenser (0-0001 mfd.), and C,
is variable (0-0005 mid. max.). The values given
are probably about the best to work with, since
they give somewhere about the right degres of fine

rough adjustment. Although this arrangement
sooms & little complicated, it is really only so on
;ugnr; once connected up it is perfectly simyple
and satisfactory to use.

A proactical point to note is that micsa is not
a desirable dielectric for the small fixed condenser,
because it necessitates the use of such small plates
that exsct caleulation becomes im ible, and
one has to trust to luck in hitting the nght capacity,
The best materials for the purpose are, 1 s t,
copper [oil and thin sheet ebonite (1/84th inch is
1:m?l'rul:.';wH"| ity of the stopping-d

actual capaci the ing-down con-
denser may be 1111:;::E to such mslj:r:?uul require -
menta as the amount of capacity variation needed
to ecover the intervals between studes on one's
tuner., A good general walpe is that already
mentioned, namely, 0-0001 mifd.

The Wireless Sociely of London.

The last Mesting of the Sesion will be
held on Wednesday, June l4th, at G p.m.,
at the Institution of Electrical Engineers,
when an address will be siven by Rir Oliver
Lonige, F.R.8.

LUNIVERSITY OF CALIFORMIA
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A Simple C.W. and Telephony Transmitter

By H., J. AXTEN,

and telephony transmitter which can be

built very easily snd has given the writer
great satisfaction, It is hoth simple and inexpensive
to make and maintain, and most of the components
are to be found in any amateur station.

The set takes small power, which although not
giving a long range, keeps the cost of construction
and maintenance low ; also, for the purpose for
which it is designed (i.e., to give a practical know-
leelge of transmission 1o Amoteurs with little
previona experience), high power and long range
are unnecesary, Instructive, useful and interesting
experiments und testa can he carried out with this
wpt with the co.operation of local amateurs, and
when the owner is tired of the limitations of the
sat, he will he in a suitable position to work a more
powerful set. Yet another advantage of commencing
operationa on low power is that any interference
the owner may cause by his ignorance will be far
less merious than if he started right away with
coniderable power.

THE following is s description of a C.W.

* L
#1

o i

Fig. ).

Fig. 1 shows a diagram of the transmutting
vircwit proper. The inductunee consists of a former
fdinmeter 37} wound for 13 centimetres, with
No. 26 8. W.GL enamelled wire, This will give well
over |,0HH) metres, but the actual wavelength will
depenil upon the ecupacity of the asrial in use,
Carilboard or wooilden formers will be quite =satis-
factory if well soaked in paraitin wax or shellaeal,
Ehonite ia preferable, of course, but is more sxpen.
arve el i the writer's opinion, its use for the
prurprrse i lael does not warrant the extra cost,

UNIVERSITY |

The original coil was fitted with three sliders, one

for regulating wavelength, one for adjusting the

position of the centre tapping and one for adjusting
the poeition of the microphone contact. 1 would
advise other amateurs to profit by my experience
and use tappings instead of sliders, as the latter
do not work satisfactorily. In constructing my
second tuner | took tappings at every ten tums

As will be seen from the diagram, the kev, K.
ig inserted in the grid circuit, being connected
between grid and aerial.

The wvalve used is an ordinary receiving valve
(" K" type), with about 4 volts on the filament.
slthough 5 volts can be used safely. The application
of more than § volts to the filament, whilst giving
A greatar plate current, tends to decrease the
length of life of the valve. However, it is desirable
to nse ms much filament carrent as safety will
allow to avoid saturation-point effects,” because it
is useless to increase the H.T. voltage beyond the
voltage at which saturation point is reached, i.c..
when all electrons from the filament are attracted
to the plate. The increase of filament current
produces & greater emission of electrons, thus
causing a greater current to flow in the anode
eireuit,

The microphone is a watch.case type instrument.
with replaceable inset, and was obtained for the
modest sum of 28 6d. through advertisement .n
The Wireloas World, Good speech hes been
obtained with it, although one inset is often
decidedly better than annsther. One connection
is made to the metal case and the other to a contact
ingide the case. The lead from the metal cas:
ahould be the earthed one, to avoid capacity effects
of the hand when speaking. The other lead. from
the microphone, goes to one of the inductance
aliders, adjustment of which is n to obtain
the best spesch. Different type microphones have
different resistances, and it i3 therefore necessary
to experiment with the position of the slider for
each type of microphone tried. The microphone
ran aleo he tried in series with the earth lead by
inserting it at P, or by coupling it inductively to
the main inductance, as at Q.

In wiring up the set the various components
<huvuld be mounted reasonably close together. The
microphone leads should be kept short, to minimise
the rapacity between them.

With regard to the high-tension su
of dry cells of about 120 volts can uscd very
satisfnctorily,  Any other D.C. supply, of course,
will he suitable if above about 100 volts.

An important feature of the set, however, 2
that it ran be used with great success when the
plate voliage is derived from A.C. mains. Results
are very good and this source of H.T. supply =
chaap.

The AC. mains in my loeality are 240 volr.
Jbevele, 3owire svatemn.  To use them for H.T.
supply  the addition of the apparatus shown n
Fig. 2 is nevesstary.

Another "R 7

v, a battery

valve is needed. of ordimary

IF CALIFORNIA
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receiving type, to rectify the A.C,, and a 3 mid.
cofndenser to amooth out the rectified current.

The plate and grid of this rectifving valve are
connected together, thus the wvalve functions
purelv as a 2.electrode valve. The anode ia con-
nected to one lead of the A.C. mains, the other
lead going to the negative H.T. terminal of the
transmitter proper. e positive H.T. terminal of
the transmitter is connected to the <+ side of the
rectifier valve's filament battery.

The smoothing condenser is connected in parallel
with the H.T. terminals of the tranamitier. In
the ornginal set a 3 mfd. Mansbridge was used, and
worked perfectly well, being obtained for ls. 6d.
from a well-known dealer. This condenssr amooths
out the A.C. hum excellently, Hﬂlhh.l]ﬁ tolephony
to be carried out. If the condenser iconnected
tonie-train transmission 8 obtained.

L

T
TeEwrsiL s OF
TR AT TR

[

Fig. 2,

In my district the supply is on the 3.wire system,
one wire being sarthed. Unfortunately the same
wire is mot always the earthed one. Now, when
A.C., mains are ussd for the H.T. supply, the
A.C. lead connected to the negative H.T. terminal
of the transmitter to earth, as will be seen
from the figures. This is all right if one happens
to connect up the A.C. Jeads the right way round,
bt if the unearthed A.C. lead 13 connected to the
rmgntu"n H.T. terminal it short-circuits, and the
fuse goes. One can find out the right way round

ex t, but in my district even this is of
hru]:’: m the A.C. leads may change their
connections to sarth without wnmmg. This diffi-
culty was overcome by inserting an ordinary
larmp in the point marked Y (Fig. 1). If the AC.
lesmad to the -+ H.T. becomea the earthed one,
instead of a short-cirenit and consequent blowing
of fuses taking place, the lamp lights up, indicating
that the A.C. leads must be reversed, which will
put matters right. It will be seen that the lamp
1= always in the anode ecircuit. This does not
matter, however, as the lamp's resistance is of
about 800 ohms, whereas the rest of the anode
cupewit’s resistance s about 20,0040,

Separate accumulators must be used for the
power and rectifier valve filaments, otherwise the
centre tapping of the inductance would become
connected to the positive H.T. terminal, which
would short-circuit the plate-to-filament circuit of
che power valve.

I hope later to give some figures showing the
listancea at which the above transmitter has been
hsmrcl. T shall be interested in the resulta obtained
by anyone making up a set as described above,
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Home-Made Three-Valve
Set

By . T. Bm¥paLL,

LTHOUGH nothing unusual is claimed in
A the construction or design of this set, it is

thought it may be of interest to amateurs
in the early stages of their progress in wireless,

The apparatus consista of one H.F. resistance
coupled, one rectifying and one L.F. valve, and is
entirely home-made, with exception, of course, of
the telephones, valves and transformer (L.F.). The
whale is mounted at the bark of an ebonite panel
of & eabinet, 18" 0" x 56" (Fig. 1).

The anodd resistance is made from a piece of
ebonite 37 x §”, with a groove cut in it 14" long,
into which graphite was rubbed until a suitable
value was obtained, and is a8 near to 80,000 ohms
a8 possible, as the writer was afterwards able to
have it tested. The grid leak is about 3 megohms
and was made in the same manner as the anode
resistance. The filament resistance was recon-
structed from an old pattern, which had the knob
at the front, and was reversed to allow of mounting
at rear of panel. The cﬂuflmg condenser, C,, is
romposed nf threa stripa tinfoil 24" x 4", with
1" overlap, interleaved with waxed pnpar and
clamped between ebonite plates. The condenser,
C;, i8 the same size, but with six strips of tinfoil.
By adding this, condenser signals were found to
be better. The wvariable condenser (A.T.C.) is
entirely home-made and has 14 moving vanes and
15 fixed, cut from sheet zine |/64” thick, with
anips and holes for supporting rods of fixed vanes

Fig. 1.

drilled out whilst held firm in vies. The sguare
holes for spindle of moving vanes were drilled }**
diameter and afterwards filed square. The spacing
washers were cut from brass tube and are 1}
thick. To obtain the vanes perfectly flat they are
slightly heated, being the while firmly held in a
vice and allowed to cool off belore being taken out.
The internal connectiona, shown in Fig. 2, sre made
with No. 16 8.W.G. enamelled wire, thus ensuring
stiff connections, as the writer has found that loose
and flapping wires are most conducive toa silent set,
The condenser, C,, across A.T.C, 18 switched in or

L=
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out by the switch soen in tograph under the
variable condenser. pho

The inductances are honeycomb and made from

lmtruelmnn iven in & recent article by Mr. Philip
he Wireless World, connection to
plnnl ll'l,g by means of flex and plogs. The

tuning stand in photograph is srranged so that
reactance coil i8 moved to and fro from A.T.I.
by means of kmob on extreme left of photograph.

first valve is an E.5.2, the second and third
French "R ™ type. The knob under first valve ia
the filament resistance controlling reetifying wvalve
filamment. The switches on right of the cabinst
being for H.T. and L.T. current.

The set is fairly smilent in working, and most
Continental stations are audible telephomnes
(8,000} ohma) on table, Paris and Leafiald being
sasily read on next floor. don telephony ia
guita loud here in the Midlands, and the Duich
Concert quite clear and sbout half the strength of
Croydon. The eircuit is given in the accompanying
diagram.
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Wireless Societies of the United Kingdom

(Comtinued from lasl reeue. )

Leamington Spa and Warwick Wireless Society,
13, Archervy Road, Leamington Spa.

Leeds District Wireless Society, 27, Mexborough
Avanie, Leeds.

Leiceatershire Radio Society, 268, Mere Road,
Leicestar,

Lincoln and District Wireloss Society, 168, West
Parnde, Lineoln.

Liverpool Wireleas Association, Avondale,
Knowsley Road, Cressington Park, Liverpool.

Loughborongh College Wireless Society, The
College, Loughborough.

Lowestoft and District Wireless Society, ** Gouzea .
court,” Chesnut Avenue, Oulton Broad.

Luton Wireless Society, Hitchin Road Boy'«
School, Luton.

Manchestor Wirelass Society, 2, Parkaide Hoad,
Moas Side, Mancheater.

Radio Seientific Society of Manchester, 16, Todd
Street, Manohester,

Merchant Taylors’ Wireless Scientific Society,
Merchant Taylorm® School, Charterhouse Square.
E.C.1.

Middleaborough and Thstrict Wirelena Society,
Borough Road East, Middlesborowugh.

Newcastle Wirelesa Association, 51, Urainger
Street, Newrastle.on.Tyne.

Newark-on-Tront Wireless Booiety, 6, Beach
Avenue, Hawtonville, Newark-on-Trent.

The Newbury and District Wireless Club, 80,
North BHrook Street, Newbuary.

North Essex Wireleas and Bcientific Society,
15, Rayne Road, Braintree.

North London Wirelesa Assooiation, cfo Superin-
tendent, Poahody Buildings, Kasex Road, N.

INIVERSITY UF CALIF

North  Middlesex Wireless Club, Nithsdale.
Eversley Park Road, Winchmore Hill, N.

North Htaffa Railway Electrical Deportment
Wireless BSociety, 87, BSpencer Road, Shelton,
Btoke-on-Trent,

Nottingham and District Radio Experimental
Amsociation, 22, Cranmer Strest, Nottinghnam.

Radio Experimental Association (Nottingham
and District), 157, Trent Boulevard, West Hridg-
ford, Notta. )

N.8. Railway Wircless Soriety, 87, Spencer Road.
Shelton, Btoke-on-Trent,

Oldham Lyceum Wireleas BSociety, Oldhan:
Lyceum, Union Street, Oldham, Lancashire.

Paddington Wireleas and Scientific  Societwy,
Paddington Technical Institute, Saltram Crescent,
Ww.o.

Plymouth Wireless and Brientific Society, 1.
Ryder Road, Stoke, Devonport.

Portamouth and District Wireleas Association.
34, Bradiord Boad, Southsea.

Preston 8cientific Society, 118a, Fisherpate,
Preaton.

The Dick Kerr Wireleas Society, Ashton Park,
Arhton-on-Ribble, Preaton.

Reading Radio Research Society, 73, London
Street, Reading.

Redhill and Reigats Wirelesa Society,
Station Road, Redhill.

Richmond and Kew Wircless Society, 14, Forest
Road, Kew,

R“Hh;l and District Wirsleas Club, 3, Charlotte
Street, Hughy.

The Border Wirelosa Club, The Square, Kelso,
St lanud .

111,
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Sheffield and District Wirelesa Bocioty, 158,
Yeadow Head, Norton Woodseats, Bheffield.

Slough, Windsor and District Wireless Bociety,
Cavershamm House, Dolphin Road, Slough.

South Hackney Wireless Bociety, 48, Dagmar
Road, South Hnukuuyﬁ I.

Southport Wireleas iety, 5, Tower Buildings,
Leicenter Street, Eui:thpnrt.r

Susex Wireless Ressarch BSociety, Technical
Uollege, Brighton.

b Wireless Society, Mersey Chambers,
King Street East, Btockport.

Sunderland and District Amateur Radio Society,
15, Ridley Street, Southwick-on-Wear.

Searborongh and Diistrict Wirelesa Cluob, School
House, Snainton, Searborough.

Smethwick Experimental Wireless Club, Radio
House, Wilson Road, Smethwick, Staffs,

Southend District Wirelesa Club, 21, Oakleigh
Park Drive, Leigh-on-Sea.

Southampton and District Wireleas Society,
24, Floating Bridge Road, Southampton.

Soath Woodford Radio Society, 1890, Hermon
Hill, South Woodford, Essex.

Southwark and District Wireleas Society, 178,
Walworth Road, Walworth, 8.E.17.

St. Austell Wireleas Club, 28, Fore BStreet,
3t. Austell, Cornwall.

Stoke-on-Trent Wireless and FExperimental
Society, 360, Cobridge Road, Hanley.

Sutton and District Wireleas Bociety, Elmwood
Lodge, Benhill Avenue, Sutton.

The South London Wireless and Scientific
gﬂﬁ'r}‘. St. John's Institute, Larcom BStreet,

 The Borough of Tynemouth Y.M.C.A. Radio and
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Scientific Bociety, Eynesbury, Cleveland Road,
North Bhislda, 4

Tunbridge Wells and District Wireless Society,
4, Vale Avenue, Tunbridge Wells.
Borough of h Y.MCA, Amateur

Wireless Society, Y.M.C.A. Buildings, Bedford
Btreat, N. Shields.

Walthamstow Amateur Radio Club, 23, Ardlishg
Road, Walthamstow.

Walsall Amateur Radio Club, 17, White Street,

Walsall,
The Wallasey Wireless and imental Society,
11, Stoney Hay Road, New hton, Cheshire.

Wandsworth Common Wireleas Club, 8, Bird-
hurst Road, Wandsworth,

WandsworthWireleas Society, Technical Lnatitute,
High Btreet, Wandsworth.

Wesatclif and District Wireleas Club, Devon
Lodge, Lydford Road, Westeliff-on-Sea.

Wimbledon and District Wirelesa Society, 48,
Warren Road, Merton, 8.W.18.

Wireleas Society of London, 32, Quex Road,
Weat Hampstead, N.W.6.

Worcester and District Radio Association,
6%, Waterworks Road, Worcester.

Wolverham and District Wirelesa Sooiety,
8, Rossberry Street, Wolverhampton.

Wost London Wireless Association, 19, Busheay
Boad, Harlington, Middlesex.

The Willeaden Wirelesa Bociety, 87, Mayo Road,
N.W. L,

Wirelesa and Experimental Association, 18,
Melford Road, 83.E.22.

Woolwich Radio Society, 42, Greenvale Road,
Eltham, Kent.

York Wireleas Club, 16, Wentworth Road, York,

Amateur Transmissions :
Revision or Posr Orrice REcULATIONS.
The following letter has been received from the Postmaster-General by the Wireless Society of

London, in reply to Recommendations of the Committes of the Society.* made to the Postmaster-General
as a result of the resolutions passed at the third Annual Conference of Afiliated Wireless Societies, held

on January 25th, 1922 .—

Ts The Hon. Secretary, TaEe WineLEss Sociery or Lonpox,
Sik,—With reference to your letter of March 3rd, addressed to Captuin Loring, | am directed by

the

P‘-"_"l'!-ml-ﬂtr-ﬂenﬂrul to say that he has carefully considerad the recommendations of the Committes of the
Wirelews Society of London regarding the regulations governing amateur transmission, and, in reply,
' say thet, after consultation with the other Government Departments concerned, he agrees that the

fnll.-u-ring modifications shall be made, viz. :—

(1) The reatriction that transmission must be confined to five other stations will be withdrawn,
on the understanding that the matter transmitted will be confined to communications relating to

the experimenta in hand and intended solel
exporiments. The broadcasting of general cal

i.e for the stations sctually co-operating in those
A,

news, or advertisernents, or of matter similar o

that which will be transmitted from the proposed broadcasting stations, will be expressly

forbidden.

{2) Tranamission will be permitted for an aggregate maximum of two hours in each 24 hours
provided—{a) that no transmission shall commence without previous listening-in on the wavelength
which is to be usad in order to ascertain whether the proposed transmission is likely to interfere with
any other station which may be working, and (b) that no single transmission shall last more than
10} consecutive minutes, and each transmission shall be followed by a period of not leas than three
minutes listening-in on the wavelength used for transmission.

{3) The following wavelengtha will be allocated for amateur transmission, viz ;-

150 metroa to 200 metres inclusive (spark, c.w. and telephony).

440 metrea (c.w. and telephony only).

The fixed wave of 1,(H{) metres will be withdrawn.
A circular letter on the subject will be sent from this Office to all the licensess concerned.

lsenerml Post Office, London,
May lﬂth._ 1922,

1 am, 8ir, Your obedient SBervant,

(Bigned) F. .. BrRowx,

* See page 108 of the issue of Aprl 22nd, 1022,

ci
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A Hint to Wireless Traders.

An extension of business which will very scon
assert iteelf will be the demand for efficient and
rapid secumulator charging and electricians who lay
themsalves out to do this will, no doubt, build up a
wide connection among wireless enthusiasts in their
district.

A brief survey of the numbers interested in the

.science at the moment and the enormous increase
that will without doubt take place in the immediate
future indicates that a big business is to be done in
satisfying the public wants, and retailers who

ide & reliable scoumulator charging service
will find it thoroughly worth their while and will
show their enterprise in keeping abreast of the
times.

It behovea every enterpriging trader to carry a
. stock of first-clasa wireless gear and he should waste
no time in rigging up & complete receiving outfit in
order that he may demonstrate the reception of the
broadcasted telephony and in satisfying the public
demand for a knowledge of the subject, he will be
establishing himaelf in the field as a factor of wireless
spparstus and will achieve no small amount of
notoriety and advertisernent.

Notes
The Institution of Electrical Engineers.
The result of tha ballot for the election of Officers
?n]ujl new Mambera of Council for 1922-23 is as
ollows :—

President, Mr. F. Gill; Vice-Presidents, Dr.
W. H. Eccles, F.R.B., Mr. A. A. Campbell Bwinton,

F.R.8.: Hon. Treasurer, Sir James Devonshire,
E.B.E.; i Members of Couneil : Mr. J. W.
Beauchamp, Mr. R. A. Chattock, Mr. F. W. Crawter,

Mr. D. N. Dunlop, Major K. Edgeumbe, Mr. A. F.
Harmer, Mr. W._Fi%. Rawlings.

The Council of the Institution of Electrical
Engineers have made the following award of
premiums for papers read during the aeasion
1821-22, or sccepted for publication :(—

Tae IssTiToTion Presaow, Mro J. G. Hill;
AvrTon PrEsmiuwm, Mr. L. H. A, Cerr; DubpELL
Presmiom, Mr. T. L. Eckersley ; Fauie PREMIUM,
Mr. E. 8. Byng ; Joux Horxixson PrEMioM, Mr.
F, P. Whitaker ; Krrviy Presivs, Mr. R. Torikai,
Paris Prewmrus, Mr. J. A. Kuyser ; Extra PRE-
umroms, Mr. J. Anderson, Mr. F. J. Teago and Mr. W.
Wilson ; WiRrLEss Presmivms, Mr. E. B. Moullin,
Mr. L. B. Turner and Mr. C. 8. Franklin ; WiLLaxa
PresmioM (awarded triennially alternately by the
Institution snd the Institution of Mechanical
Engineera), to Mr. K. Buunann.

Wireless Soclety for Dublin.

Mr. H. L. Flotcher, of School House, Oundle,
Northants, is anxious to get into touch with readers
of The Wireleas World and Radio Review who are
reaident in Dublin and area with s view to forming
s Wireless Society at some future date. Mr.
Fletcher would be glad if the following who have
made use of the Questions and Answers columns
would communicate with him —

W.B.B., P.Y.D., W.Mc.N., Prospective,
Crystal, and Anxious, all of Dublin.
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Correspondence

To the Editor of THE WinErLEss WORLD AND
Rapio BEVIEW.
8m,—I read with interest Mr. Kendall's article
on. “Faults in Valve Circuits,” in the April 22nd

1 would like to point out a small error which
crept in. On page 06, par. 4(a), he said that to
tmt-mdmmputmmahﬂuphnnu‘m-wiu-iﬂ:
& battery and the condenser, and a faint click should
be heard at make and break. )

In the case of a perfect condenser there should
be & click at make, due to the chaiging current.
When the condenser is charged the current stops
and there is no click when the circuit is broken.
Hﬂmuimﬂitiangahmlduumnhuﬂdhnnﬂhk
mhuthnumﬁmmmdhnhupdinthainw
between break and remake.

In most condensers there is some le and
therefore there is a faint click at break also &
louder click on remaking the circuit, but the loudest
click is heard on making the circuit after completaly
discharging the condenser.

8 P-. Ga A- El vﬂlﬂf-

i Bowdon Mount,"
121, Honor Oak Park,
London, 5.E.23.

To the Ediror of Tae WimrELrss WoRLD
avp BRapio ReviEw,

Sin,—The publication of Mr. P. R. Coursey's
articlea on the construction of long-wave hetero-
dynea, together with the increasing appreciation
ol mccuracy of tuning shown by the wirnless
fraternity, to me that with the co-operation
of the more advanced amateurs a useful method of
calibrating receivera could be devised.

At the present time the amateur who wishes
accurately to calibrate s heterodyne or & recei ving
set is faced with several difficulties. The number
of calibration wavea sent out is small. Regular
readera of The Wireless World and Radio Rewicw
are acquainted with theee stations from particulars
published in your columns, and will agree that
such waves are insufficient to provide means of
preparing calibration curves. At the same tima
fow amateurs have access to an accurstely cali-
brated standard wavemeter, and many sold are
useless for fine work.

My = tion ia that the Wireless SBociety of
London form a committes of voluntary workers
who will undertake to measure the wavelengths
radiated hy those stations easily audible on the
average station, and having agreed amongst them-
salvea on the actual wavelengths received, the
results of their work should be ol puk:-
lished in the journal. In this way a large number
of accurate readings would be available and any
listener could prepars curves for his own coils an-
condensers with 4 minimum of trouble. The
present dpﬂbli.ﬂhﬂd. wavelengths are generally given
in round figures and form only the roughest giide.

Perhaps other readers will exprees their opinwons
on this matter.

REDAX.
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Book Reviews

Dim DRARTLOSE TELEGRAPHIE UND TELEFHONIE.
By Dr. P. Lertea. (Pp. xi + 152, 84" x 6°,
with 45 Figa. Steinkopff, Drosden and Leipsig,
1922. Price, un 48.)

This is Volume 4 of a series of " Wissenschaft-
hiche Forach ichte,” which are being issued
ander the supervision of Dr. Li , of Frank-
fort. According to the introduction, the object of
the volume is to give studenta and others an insight
into the manifold developmenta which have taken
place during and since the war, descriptions of
which are so scattered put varoos trans-
sctiona and periodicals that it ia difficult to obtain
a comprehensive conception of the whole,

To do thia satisfactorily in 150 pages, many of
which are taken up by lists of references, it would
be necessary to assume that the reader llmdghnd
a good knowledge of the principlea of the subject.
The suthor doea not I:III.EB t.hFﬂ assumption, but
explains with di the difference woan &
damped and an ped oscillation ; neither dosa
be confine himself to recent developmenta, but deals
with coherers, slectrolytic detectors and such-like.
The result is that e ing ia dealt with very
superficially and not always clearly. The treatment
of coupled circuits, on page 14, is sapecially vague
and misleading. The suthor gives a fairly unbiased
sccount of the historical development of the subject,
except that he follows the usual German custom of
comparing the Marconi, or plain asrial, with the
Brann, or couplad serial, with the implication that
ons company used cne type and the other company
the other. One axcellant featurs of the book ia the
oomprehensive alphabetical bibliography at the end
of every chapter ; this alone is worth the price of
the boaolk.

G. W. 0. H.

Calendar of Current Events

Saturday, June 3rd,
Tae West Lovponw WiRELEss awp Exreal-
MENTAL ASSOCTATION.
Half-day visit to Aerodrome and Wireleas
Beation, Croydon, by kind permission of the
Air Ministry.
E‘ﬂﬂ.d.rt June 4th,
Tranamission of Tel
1,070 metres by PC
Tuesday, June 6th,
The oN or ELecTRiCAL ENGINEERS,
8 p.m.—At Bavoy Place, Victoria Embankment,
W.C.2. " The Performance of Radiotelegraphy
Transmitters with Special Reference to the
Installation at the North Foreland,” by Captain
Norman Lee. Also & demonstration of a
ic Model of Tuned Circuits, by Professor
. F. Jenkina.
Tar WoLveraaMprrod DisTRicr WIRELESS
BoOCIETY.
B8 p.m.—At 28, King Street, Wolverhampton.
“*“Tha Elsctron Theory,” by Mr. Blakemore.
Transmission of Telephony at 8 p.m. on 400
metrea by 2MT, Writtle, near Chelmsford.

ooy at 3 to & p.m., on
» The Hague, Holland.
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Wednesday, June Tth,
Nokte Essex Wmergss B8Socrsry.
At the Technical Exhibita Tent, Essex Agri-
cultural Bhow, Chelmsford. Demonatration of
Wireleas. (Also on the Sth).

Thursday, June Sth,

Tax DEwssvRy AND Dnstricr WirELEss Somery.
7.30 p.m.—At Society's new Club Rooms, in
Houth 8treet, Dews . " Amplification on
Bhort Wavelengths," by Mr. H. F. Yardley.

Tar Lowpon WIRELESS AND EXPERIMENTAL

ABSSOCIATION.
* The Thermionic Valve," by Mr. J. F. Turner.

Friday, June 9th,
WineLess Boorery or HIGHGATE.
745 p.m.—At the Highgata Literary and
Beiantific Institution. '* Elementary Theory of
Wireless Telography and Telephony,"” Part I, by
Mr. J. Stanley.

LeEps avp DisthRior AMaTEUR WIRELERS Bn{-um..
8 p.m.—"" Reception of Wireleas Telephony,"" by
Captain F. A, Bﬂ'hihkﬂ, R.E.

Sunday, June 11th,
Transmission of Telephony from The Hague,
PCGG, as abova,

Monday, June 12th,
WirgLEss Sociery or Hunn axp DisTrICT,
7 p.m.—Committes Huﬂh‘uﬂr
7.30 p.m.—Lecture by Mr. W. J. Featherstone.

Tueaday, June 13th,

Tranamission of Telephony from Writtle, ZMT.
aa above.

Wednesday, June 14th,
WirerLrss Sociery orF LoNbon.
6 pm. (tea 530 p.m.)—At the Institution of
Electrical Engineera, Bavoy Place, Victoria
Embankment, W.C.2. Addreasa by B8ir Oliver
Lodge, F.R.5.

Noern Mippresex Wmeress CLus.
B pm.—At Bhaftesbury Hall, Bowea Park.
“ The Townsend Wavemeter and How to Uss 1t,"
by Mr. L. C. Holton, followed by a Demonstration
of the Reception of Telephony for Beginners.

Thursday, June 15th,
Tae West LovpoN WIRELESS AND
EXPRRIMENTAL ASSOCIATION,
** Interpretation of Wireless Circuits,” by Mr.
F. E. Strudt.
Derey WireLEss (CLup.

7.30 p.m.—At "' The Court," Alvaston, * Con-
tinuation of A.C. Exporimenta in HRelation to
W/T..,"” by Mr. E. F. rke.

Friday, June 16th,
WireLEss BocieTy or HioHGATE.

7.45 p.m.—At the Highgate Literary and

Beientifie Institution. ** Elementary Theory of

Wireleas Telegraphy and Telephony, ' Part I, by

Mr. J. Stanley.

Secrefaries of Societies are reminded that Notices
of forthcoming Meelings muat be received ot least
ten days before the date of publication of the issue in
which the Notice ia to appenr.—| Ep, ]
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Wireless Club Reports

NOTE.—

are to ap and ar concise as possible, the Editor
The Ed’;:{n': will be pleased to consider for

r pu

Under this heading the Editor will be plaased io publication to reports of the meetings of Wireless
Clubs and Socielsves, Emhum:ﬁmﬁhmm

letter sn the exact form wn which they
muﬂgﬂmdﬂnndmﬂﬂe -;fmmur
ication papers read I:ehra Socleties.

Asterisk denotes affiliation with the Wireless Society of London.

Wireless Soclety of London.

Tha Forty-Eighth Ordinary General Meeting
was held on Wednesday, May 24th, at the Institu-
tion of Electrical Engineers at 8 p.m.

After the minutes of the previous meeting had
boen approved and the President read
a letter from the Postmaster-General which had been
recaived in ly. to & recommendation from the
Society regarding the regulations governing amateur
transmission.t

The President then called upon Mr. J. H. Reavea
to give hia Jecture on " SBome Effects of Capacity
nn Hul:ual Induction, with special reference to

Hhmﬁun to the Elimination of Jamming."
[Fnr full report see next isaue. )

After the discussion which followed the lecture the
President announced that the following had been
duly elected to membership of the Socisty :—
Robert Donald 8pence, Hubert Jamea Powditch,
Boirl Thomson ‘EGIBDII Lionel Jackson Hughﬂa
Colin Hamilton Gardner, W. Bissatt (formerly
Associate), to be full Members, and Walter Seppings
Tearle to be Associate.

The President announced that the following
Hocieties have been approved by the Committes
for Affiliation :—Sunderland Wireless and Beientific
Association, Guildiord and Distriot Wireless Bociety,
Reading Radio Ressarch Society, Wolverhampton
and District Wireless Bm:m}r. and Stoke-on-Trent
Wireless and I:..Irnn.mantal

At the olose of the meeting the Pruldﬂnt wal-
comed the attendance of Bi Bianchi, President
of the Radioc Club d'ltalia, who expressed his
appreciation of the recaption given him.

e meeting adjourned at 7.30 p.m.
Willesden Wireless Society.*

The Boociety met at 28, Station Road, Willesden
Junetion, on May 16th, when Mr. Mann exhibited
& 3-valve low-frequency receiver capable of being
usad either as a single valve, two-valve or three.
valve receiver, the connections being changed for
the various adjustments by means of & rotary
switeh fitted in & very novel and ingenious manner
into a small box, t-lm whaole I:unm B t.nu.m h of
wnrkmmnhup and efficiency,. 2FQ w eard

urmgzﬂm earlier part of the evening, n.tn:l music
fro UV was picked up on an indoor serial at
the close of th-u mesting. Gentlemen wishing to
join the society are asked to write to Mr. F. A,
Tuck, B7, Mayo Road, Willssden, N.W.10, for
mamhar:hip form. All are welcome.

The Gloucester Wireless and Scientific
Soclety.*
Hon. Becretary, Mr. G. T. Peck, 45, Denmark
Road, Gloucester,
The Annual Ceneral Meeting of the above
Society was held at the Physica Laboratory of
Sir Thomas Rich'®s School on March 20th. A

considerable discussion took

future policy of the Boeiety. ‘lﬁw fuﬂnmg,ﬁi

ware then elected: President, Mr. C. J. Scott;
+A copy of the letter appears on page 245.

Hon. Treasurer, Mr. H. Hina; Hon. Secretary,
Mr. G. T. Peck. A vote of thanks was passed to
the retiring officers for their valuable services in
the last two years.

A Gensral Meeting of the Bociety waa held at
headquarters on April 3rd, when Mr. C. Minchin
gave & lantern lecture om *' Ihymamo igm. "
The lecturer, who is & member of the designing
gtaff of & well.known dynamo worka, showed
himsell very familiar with his subject, and demon-
gtrated clearly the prneiples underlying the
designing of & modern dynamo. The ety I8

mized in the near future a further and -:lerpur
ﬂetum on the same subject.

Meetings are held on the first Monday in the
month, at 7 p.m., when prospective members are
cordially invited to attend.

The Wireless Soclety of Hull and District.*

Before an excellent attendance of members, at
the meeting of thisa Society held on April 24th,
Major F. Holman gave s demonstration of winding
duo-lateral inductance coils by machine. Membors
were much interested in this piece of apparatus,
which has been both designed and constructed at
home Major Holman. A number of coils were
neatly and rapidly wound, and the working care-
fully explained. This gentleman has kindly offered to
wind coils of any mze for members if they will

supply the necossary wire. Mr. G. H. Strong
{Frmv{lﬂnt-}nmupmd the chair, and at the conclusion
of the demonstration proposed a vote of thanks to
the Major, which waa sbly seconded by Mr. J.
Nicholaa.

Mr. Henry Strong E’Fir:a-Pmidunt] presided over
a fair attendance of members at & meeting on
May 8th, when Mr. T. Forster gave an interesting
paper on ‘' Bome Experiencea of a Noviee.” In
the course of his remarks Mr. Forster touched
upon some debatable points, such as single layer
coils, insulation of serials, directional effects, ete.,
which gave rise to much discussion, to which
Measra. J. Nicholson, C. 8. Snowdon, W. J. Feather-
stone and the Chairman ably contributed ; =snd
altogether an instructive evening was spent, the
only fault being that the lecturer’s remarks were
far too brief, although, as he explained, the
had been compiled at very short notice. 3;1'
Forster was accorded s vote of thanks for hi=
trouble.

A small library of technical works is being formed.
and already a numbor of volumes have been
promised by different members. This matter will
be dealt with by the Committes at their Dext
meeting. *' The Handbook of Wireleas Telegraphyv
and Telephony, 1022," has now been added to the
list: of volumes in the Rgference Department of the
Central Free Labrary, and can be consulted by an»
persons  interested in thess subjects. Wi all

"membera pleass note that during the sammer

months the meetings of the Society will be held
on the second Monday in each month, at 7.30 pom..
buzzer practice for those desiring same at 7 p.m.



Jowm 3. 1922

The Bociety continues to make progreas, and the
membarship is now over forty. Any enguiries re
membership should be addresssd to Mr. H. Night-
scales (Hon. Sec ), at 16, Portobello Btreet,
Hull, who will be only teo pleased to supply full
particulars of the Society.

Luton Wireless Soclety.*

The Becond Annual Exhibition was held on
Saturday, May 13th, at the Hitchin Road Boys'
School, and attracted & large number of visitora.
At the opening, at 3 p.m., the President (Mr.
W. H. Cooke, AM.I.LE.E.} gave an account of the
development of the Society.

Among the professional exhibits were a d.iaplﬁr
of apparatus and accessories by Mr. W. R
Tingey, Radio Constructa goods demonstrated by
Mr. Ed. McT. Reece (of Messra. Butler & Co.),
apparatus by Mr. Peto Scott, and a bookatall by
the Wireleaa Prees.

The amateur mection of the exhibits included
multivalve sets by Mesars. Wilding, L. Bird,
F. Halstead, A. Tearle, E. A. Mander, (3. Whltﬂ
E. Parter, G. Brown, J, Wells, J, Stiles, F. Bonner,
and W. F. Neal. Much ingenuity and skill were
spparent from their construction.

The club set, a multi-valve instructional set,
was an object of admiration. Demonstrationa of
I-riimﬂware given by Mr. H. 8. Shoolbred,

E., with apparatus kindly loaned by the
Bute Husplul These proved to be very popular

items,

Various objects of scientific interset were exhi-
bited, among others being a working scale model of
8 Vauzhall chassis by Mr. E. W. Fraser, which
won the Charopionship at the recent Model Engineer
Exhibition and some excellent working modela of
engnes by Mr. Palmer. Parties were conducted
round &t intervals by the Hon. Secretary.

At B p.m. te ony waa received from Paris, to
the delight of a large audience, and at 7 p.m. &
popular demonstration and lecture was ably
uiven by Mr. Tingey. A short addreas was given
by the Mayor of Luton, and signals and telephony
from a London station provided interesting enter-
bunment until the close.

Leeds and District Amateur Wireless
Soclety.*
Hon. Becretary, Mr. D. E. Pettigrew, 31 Mex-
wrough Avenue, Chapeltown Road, Leeds,,
A CGeneral Meoting was held at the Leeds Univer-
ﬂlr on Friday, May 12th, Captain F. A. Whitaker,
{(Vice- President ) ta.hmg the chair at 8 p.m.
['hﬂ Chairman callad upon Mr. H. F. Yardley,
AMILR. E to deliver a paper on " The Principles
{ Tuning.
Mr. Yl.rdla}r described the term ' tuning,” and
aid emphasis on the fact that it is essential for a
wginner to learn to appreciate the use of the

B85 + L O formula at the outset of an amateur
rirelems career. The majority of beginners pay too
onch attention to their filament resistancea and
nch like, and only turm their attention to the
aductance and capscity of their circuite when
beolutaly foresdd. He described the walue of
esonance curves, and gave blackboard sketches of
hese curvea with their circunita to which they are
me. After describing the double-humped wave
flect of tightly coupled circuits, he showed how a
imilar effect was being produced by many receivers,
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the operators of which were working their reaction
too strongly. This E“'H rise to radiation of asther
waves from the aerial cireunit, which is picked up
on other amateur and l:rl:rmn'raruml aerials, resulting
in interference. By means of the pendulum analo

the effect of tightly-coupled circuita and the
necessity for the transmitter and receiver to be in
tune, were well illustrated. The lecturer recom-
mended the use of loose.coupled two.circuit re-
coivers for reception of the short amateur wave-
lengths and broadeasting woaves. He mentioned
various means of tuning such circuits, and paid
particular attention to the use of the variometer.

A lengthy discussion took place at the close of
Mr. Yardley's remarks. A hearty vote of thanks
waa accorded to Mr. Yardley in the usual manner.
The meeting terminatad at 10 p.m.

The Hon. Secrs recommends W. H. Nottage's
book on ‘the * ulation of Inductance and
Capacity  (The Wireless Press, Ltd.), to those
who desire to boscome more [amiliar with these
all.important electrical properties that determine
[ 1] tuning-ll

Edinbur and District Radlo o

Homn. Emr%htarg andd Tmur-e-r, Mr. meh
9, Ettrick Road, Edinburg

Goeneral Meeting hald nn May 12th, whon six
new memhbers and two Associate Members were
elocted. This was followed by a sale of second-hand
apparatus, which again proved very successful, a
percentage of the amount realised going to the
Apparatus Fund of the Bociety.

Bhortly we hope to remove our headguarters to
117, George Street. Members will be notified of
the definite date, and strangers or others who may
wigh to visit the Society on meeting nights should
first communicate with the Hon. Becretary.

It has been decided to fix one evening per week
for & ** work "' night, when certain defimte experi-
mental work will be undertaken by wvoluntesars.
The day and time will be fixed in dus courss.

Although our membership i8 increasing rapidly,
wa ara still o to receive new members, as our
new headguarters will be considerably larger and
meatings will not be ltu overcrowded as they have
been recantly.

Sunderland Wireless and Sclentific
Association.*

A (General Meeting of the Association was held
on Baturday, April 8th, at the Technical College.
when Mr. Marcus G. Scroggie, of the Edinburgh
and District Radio Society, ave & most interesting
lecture on " Inductances.”"” The lecturs was
illuatrated by some interesting slides and demon-
gtrations.

A Goeneral Meeting was held on Saturday,
April 22nd, when Mr. A. F. Stafford gave an in-
teresting lecture on * Aerial Design,” which was
follo by & briek discussion. Mr. Stafford
then gave a demonstration on hig five-valve
receiving set.

On Satorday, April 20th, under the auspices
of the Association, Mr. T. Brown Thomson, of
Megsrs. Burndept, Ltd., gave a public lecture on
Telephony, illoatratod I:I-_F' a demonstration on an
Ultra IV receiver.

On Thursday, May 11th, and Tueaday, May 1Gth,
& number of members visited the Radio Communi-
cation LUo's. offices at Newceastle-on-Tyne, where
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they were shown a ship's cabin fitted with } and
1} kilowatt seta.

The Association is now affiliated with the Wireless
Bociety of London, and the present membership
is 110, ]

Hon. Becretary, Mr. H. G. MacColl, 1, North Elmas,
Bunderl - :

The West London Wireless and Experimental
Association.*

Club Rooms : Belmont Road Bchools, Chiswick,

W.d. '

A meoting was held on Thursdsy ewvening,
May 4th, when Mr. Owwald Carpenter, Associate
LR.E., gave an interesting lecture on "SBhort Wave

ion, and wvarions Cirenita in connection
therewith.” After two hours continuous speaking
the lecturer finished at 10 p.m. Membera and
their friends turned up = ¥ and sccorded the
lecturer & wvery hearty wvote of thanks for his
“yarn,” a8 he himself described it. After the
lecture & large number of pictures were shown
on the screen—photographs of wvarious large
stations, aerials, and apparatus which have been
built or fitted throughout by the Marconi Scientific
Tnstrument Co. A vote of thanks was also
accorded the Company for the use of the alides,

Meoting held Thursday evening, May 11th.—
Another very fine lecture and demonstration

iven by Mr. Edward McT. Reoce, of Mesars. H.

utler & Co., on " Tranaformer Coupled H.F.
Amplification.” Great interest was shown in this
lecture and the diagrams placed on & hlackboard
by the lecturer. As the result of the Great Fight
at Olympia waa to be broadcast by 2 LO (Marconi
House, Strand) Mr. Rooce arranged his apparatus
ready for the reception of the telephony that was
to be sent out.

Owing to the Club's Brown's Relay being under
repair we were unfortunate in not {ming able to
use the loud speaker with any gucceas, and
Mr. Reece kindly read aloud all the messages as
they wers received, and t excitement prevailed
until the message that the first round was to start.
Hardly had the words been repeated alouwd when
thers was a huah, and the thrilling announcement
" Carpentier has won " was made. The lecturer
waa accorded a very hearty vote of thanks for his
detailed account of his subject, and the membera
laft for home at 10.20 p.m.

Members are particularly requested to scan the
Calendar of Current Eventa rolumn each weslk.

The Becretary will have much pleasure in forward.-
ing particulars of the objectsa of, and particulars
respocting membership of the Associstion upon
application from any gentleman interested in
Radio Telephony, etc.

Hon. Becretary, Mr. Horace W. Cotton, 18,
Bushy Road, Harlington, Middlesex.

Radlo Experimental Association*
(Nottingham and District).

Hon. Secretary, Mr. F. E. Bailey, 157, Trent
Boulevard, West Bridgford, Notta.

An interesting event in the history of this Asso-
ciation oceurred on Thursday, May 11th, 1922,
when we woere wvery fortunate in securi Mr.
Carpenter na lecturer on ** Wirelesa during the War."
The attendance exceeded all expectations, and it
was & very gratifying result for those who worked
hard to make the evening a success,
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We were also very fortunate in having Mr. L. O.
Trivett, J.P., our President, with us for the
CCCARION. )

In his remarks Mr. Trivett expressed the opinion
that the amateur wireless movement was a great
national asset. He was also very pleased, he said,

to see the youth of to-da wguﬂmhhﬁﬂrj"
useful scientific research oir o talegraphy.

The lecturer had a good collection of slides,
some belonging to hi f and others very kindly
loaned by Major Stanley, and also the Marconi
Company. Mr. Carpenter took us throogh from
thuﬁinnjngufthawuwhau spark sets were
the only ones in use, and when aerials had to be
of considerable height and length in order to securs
results, to the closing stages of the war when with
the development of the thermionic valve, asriala
were reduced to s minimum in order to obtan
facility in t .  He slao illustrated by means
of slides the conditions under which the wireless
work waa carried out, and in his opinion he thooght
no servios deserved groater praise than the Signal
Bection of the Royal Engineers. Mr. Carpenter
aleo presented dlﬂﬁr:lm!' showi how power
hu:mpwurk was carned on, and aﬁillnﬂmtud the
use of listening sets. Unfortunately the time did
not permit of too detailed an explanation of C.W.
E:rk. this Mr. Carpenter has promised for a later

te.

In his concluoding. remarks the President voiced
the opinion of the sudience when he said that they
ware fortunate to have in the lecturer & member
who evidently had a practical know combimed
with ability in a marked to impart that
knowledge to others. Mr. Carpenter put this
down entirely to his long sasociation with Major
Stanley, the Chief Instructor on Wireless to the
B.E.F. in France.

The meeting closed with hearty votes of thanks
to the lecturer for hia very interesting entertain.
ment, to the Marconi Company and Major SBtanley
for the loan of some of the slides, and also to the
President for officiating during the ovening.

Full particulars of the above Asspeiation wrill
ba supplied on application to the Hon. Sacretary.

orth Middlesex Wireleas Club.*
Hon. Bacre . Mr. E. M. Bav " Nithadale,™™
Eversley Park , Winchmore Hill, N.21.

The 918t meeting of the Club was held on Wednes-
day, May 17th, the Chair being taken by the Presi-
dent at 8.30 p.m. The minutes having been read,
and some announcements having been made by the
Secretary, the Chairman sddressed the meeting,
and more particularly those who were new members,
or prospéctive new members. His remarks weee
as  witty and to the point, and members were

leased to ses him back in his old form after his
indisposition, which has kept him from talking
an active part in the Club's affairs recontly.

He then introduced to the meeting Mr. . MeT.
Reace, who had kindly come down to lecture on
“The Advantages of SBectional Wirelesa Seta.™

Mr. Heece said that in addressing this Clab,
he was faced with the difficulty that .nlt.hnugh it
was one of the oldest clubs, and had many advanced

‘rxperimenters, vet ha gathered from the Chairman's

opening remarks that there were present that night
a number of beginners. He therefore asked the
advanced workers to forgive him if he went over
ground which was already familiar to them.
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He said that his lecture would be like the set
he had brought to the hall with him, vis., in sections.
In the first place, he showed what advantages
there were in being able to connect up the instra-
menta in different ways. The instrumenta on the
table wers made by Mesara. Butler & Co. with
that end in view, and the bass-board was pierced
with holes spaced equidistantly, and the instroments
could be removed and refixed with the greateat
oaso, the holding.down screws being the terminals.

The next section dealt with the meanings of
the terms “ capacity ' and * inductance,” and Mr.
Reece explained these in a8 very clear manner by
diagrams on the board, and mechanical analogy.
Thia sxplanation was of great interest to the be-
ginners, and several new points were brought
out which had not betn clear before.

Mr. Reoce said that he fell & certain regret that
the coming of the valve had made such a revolution
in Wireless that signals could be obtained even if
the apparatus was carelessly made, whersas in
the days of crystals all connections had to be good,
and the adjustmenta socurate, and the general
efficiency had to be high before signals could be
beard. Nowadays, if the signals were not as
lond as desired, there was a tendency to add more
valvea rather than to look for the real cause of the
trouble. Personally, he said, he was very fond
of erystals, and advocated using one and
ane valve, particularly for haglnmrl. i com-
bination was both efficient and cheap.

The next section of the lecture was of & more
sdvanced nature, and several questions were
dealt with by Mr. Reece. Mr. Dixon had a lot
to ask regarding grid leaks, and grid condensers,
one of his favourite subjects, and ten o'clock came
and members still had questions to put. At the
close of question time, the Chairman thanked Mr.
Reoce in & few woll-chosen words, and the applause
which followed left no doubt as to the way in which
the lscture had been received.

g the evening nine new members applied
for election.
Glasgow and District Radlo Club.*

Hon. . Mr. Robert Carlisle, 40, Walton
Street, Shawlands, Glaagow.

The increassd attendance at recent meetings
and a considerable influx of new members are
gratifying indications of our p in the world
of wireless. HHTIhﬁﬁhr-i has been given
recemtly to the scheme for broadcasting wireless
telephone messages, outlined by the Postmaster-
CGeneral, will lead many to study wireless work
and stimulate their mterest in the subject. The
knowledge that one of the p transmitting
stations will probably be located at Glasgow has
caosed no little excitement and enthusisam among
local amateur wireleas men and the public generally.
There is nothing that popularises wirelessa more than
a concert by a famous singer. Glasgow is a musical
community, if the Musical Festival recently held
s any criterion, and the opportunity of enjoying
firet-class music in the comfort of one's own home,
at no expanse, should cause & very large increass
of recruits to the ranks of radio amateurs in Glasgow
mnd District. The novice in wireless matters
resps an advantage by becoming & member of a
wrireleas club. He will meet others keen on the
aasne work, and obtain the benefit of his fellow
workers experiences and profit by hia mistakea.
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Glaagow Club, and the reason we mention it is
because it may not be realised by other radio
enthusissts who are plodding sway by themselves,
and not connected with any organisation devoted
to the subject of their pastime.

At a recont mesting held in temporary premises
at 11, Elmbank Street, we had a very fine lecture
from Mr. A. F. Btevenson, on ** Cable 1 ng.""
It waa fully explained how the various types an
grades of cable were manufectured and tested.
Mr. Stevenson exhibited numerous samplea of the
cable about which he lectured, and made clear
the intricate processes involved in the making of
each kind. Mr. Stevenson held the attention of
his aundience throughout, and after answering
some questions, at the close he was accorded a
hearty wvote of thanks for hie instructive and
interesting lecture.

At the two last 1 hald we had a lecture
on *' Capacity and Inductance,” from Mr. A.
MocLennan. The lecturer divided his subject into
two parta and gave one at each meeting. With
the aid of blackboard di and some figures
in simple arithmatic Mr. McLennan made the sub-
ject clear to those members of the audience who had
only a very elementary knowledge of electricity.
Some elever analogiee were introduced, but the
outstanding feature waa the particulam given
with Part 2 of the lecture of how to make sets
capable of receiving wavea from 200 to 20,000
metred. The details given included dimensions
of formers, gauge of wire, capacity of condensers,
etc. The information imparted to members in
thia respect was such as could not be gained by
& perusal of many volumes of technical literature
on Wireleas work, and was therefore of 8 more
or lesa exclugsive nature. Mr. McLennan appeared
to have devoted much time to the numerous
caleulationa involved in the preparation of such
& woalth of detail. To owr personal knowledge
he 8 & rather busy man, and we are just afrad
he must have encroached upon his usual hours
for sleep. The lecturer then answersed a number
of gquestions, after which he was accorded s very
hearty vote of thanka.

Owing to the removal of the N.B. Wireleea
Schools to another address, the Club has had to
look for new premises. We enjoyed the hospitality
of the Wireless Schools at 208, Bath Btreet, and &
long period, where everything posaible was done
for our assistance and comfort, and at & recant
meating they were, through Mr. W. K. Dewar
their representative, thanked for their kindness
to the Club,

A sub-Committes, consisting of Mr. A. Pick and
Mr. A. Hood was appointed to look out for new

isea, and after much trouble these have been
found at 200, Buchanan Street, where the Club
meotings will be held, commoencing in Oectober.
During next session mestings will be held weelly,
on Thursday nights, and the Hon. Secretary will
be pleassd to have the namea of any gentlomen
who are willing to give a paper on wireleas or allied
subjecta, during the coming winter.

The following sub-Committes has been appointed
for renovating the Club’s receiving —

Mr. D. B. Wright {convener ), Mr. . 5 Carmichael
W. G. Corner, J. R. McCulloch, A. Pick.

Intending members should apply to the Hon.
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Bacretary, who will give all ired information,

The annual subseription is 108, with an entry

feo of be.

The Wallasey Wireleaas and Experimental
Soctety.*

Hon, . Mr. 0. D. M. Hamilton, 24,
Vaughan -Road, Wallasey.

On Thursday, May 18th, some members enber-
tained their colleagues with descriptions of their
seta.

Many interesting points werse raised and discussed,
and numerous difficulties encountersd by mambers
were axplainad.

Mr. Martin gave a short discourss on the construc-
tion of a four-valve set.

Beveral new members were elected, and three

roposed as members.
2 Goeneral business followed, the meeting closed
after & most enjoyable evening. Intending mem-
bera should write to the Hon. Becretary as above.

Bristol and District Wireless Association.*

Hon. Recretary, Mr. E. C, Atkinson, 5, Pembroke
Vale, Clifton.

The Annual General Mesating was held on Decem-
ber 16th, 1021, the following Committes being
elected : Professor A. Tyndall (President), Mr. G.
Marcuss (Chairman), Rev. H. W. Jukes (Hon.
Treasurer), Mr. E. C. Atkineon (Hon. Becretary),
Mr. A, E. Mitchell and Mr. L. F. White. Mr. A. C.
Davis and Capt. C. Thomas were appointed
Auditors.

Between January and April, 1922, ten new-comers
have brought the mamh-urﬂ]up above the 50 line.

Other mestings have been held : on January
20th, February 24th, March 3let and April 28th,
In addition to buzzer practice and | conver-

nu.tn:m ings have included the following
" The Ultmhlummtnr,“ by Mr. W. Buck-
nnlth “ Resistance in Wireless Circuits,” by

Mr. L. W. J. Hilcocks ; ' A Home-made Reosiving
Bet,” by Mr. J. B. Hobbs; " A Bell-contained
Portable Receiver,” by Mr. L. F. White: " High-
ha%:::my E iments," by Mr. A. E. Biddona.
Wi ,and * Short Wave Oscillations (Wavelength
Measurement and Meter Calibration),” by Mr.
H. E. Gaorge.
Much to the regret of the Asaocciation, the Chair-
man (Mr. 3. Marcuse) has migrated to London.
Rmntly he supplied the wire for & new aarial at
the University. His enthusinsm and his telephony
will be mi by mmizr
Richmond and Kew Wireleas Soclety.

A meeting of the above Bociety was held on
Thursday, May 11th, with Mr. W, H. Lloyd
(President) in the chair.

Mr. G. G. Blake, AM.1.E.E., A.Inat.P., deliversd
a moat exosllant lecturs on the ** Working of
Modern Wireless Apparatus.” The lecturer com-
menced with the elementarv principles of atomic
theory, leading on to the nature of electrons and
their functions in connection with the three.
slectrode valve

Mr. Blake, who had kindly brought along s
splendid assortment of apparatus, demonstrated
throughout the lecture. The experimenta with
the electroscope and those demonstrating some
of the properties of the ultra-violet rays being
particalarly interssting. With the aid of lantern
glides he then explained the characteristic curves
of the valve at varying grid voltages ; diagrams
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of receiving and transmitting circuits; and passsd
round for inlpmtiun a very neat, compact and
efficient recei

Later H.r F. -Jonea (Chairman of the
Wireless Bociety n[ on), who was present,
demonstrated with alides the motion of wave trama
of wireleasa waves, which was very interesting.
Mr. Hope-Jonea wished the Bociety SUCOBE
m:hnbjmtn, and proposed & vote of thanks to the
lmturu- The President, in Mr. Hope

hia 'I:h.nnh on behalf of the Eﬂ-t'ﬂr
tuh![r o for his very interesting lecture, and
damun.ltut.mm i

During the lecturs an operator was on duty to
*listem in "' for the result of the Carpentier-Lewis

it.
ﬁglTl'uel- meeting adjourned at 10.30 p.m.

Hon. Secretary, Mr. A. J. Richardson,
Forest Rosd, Kew.

Ilford and District Radio Soclety.

The B8Bociety departed somewhat from its
customary programme on Thursday, May 11th,
when Mr. H. B. Adams, F.R.A.8., late of Greenwich
Observatory, honoured uws with a lecture on
" Astronomy."’

Mr. Adams brought with him & large number
of lanterm slides, snd led us with great
clarity through & maze of star clusters, sum
spota, eclipses and the like, backed up with figures
and statistica, the enormity of which made the
hearer gasp, until we began to realise what a tiny,
insignificant spot is our own earth. His desoniption
of the light rays and of their minute wavelengths
waa particularly ;

Many of ua, with thoughta of the new spring hat
now on ita way to America, moansd in sympathy
when Mr. Adams deplored the fact that owing to
financial stringoney Groat Britain was far behind
AmericRa in astronomy, especially as the
sizo of the telescope awvailable for observation
purposes. The lecture closed with a brief but
none the lems lJucid description of the method
employed at (ireenwich for observing and recording
correct time,

The Grimsby and District Radlo Soclety.

At a meoting of the above Society, hald on May
lith, it waa decided owing to the tly increassd
mamhﬂnhlp that t.ha present clu m and the
room adjoining be combined as one, assunng
accommodation for its members, who are at t
advantage being able to gain access on any and at
any time in the day.

It was also intimated that a public lecture will
be given at an sarly date by Mr. I. Brown
Thom ; of Moasrs, Burnham & Co., on ** Tele-
phony " m the showrooms, kindly lent by The
Lineolnshire Motor & Electric Traction Co.

Two very interssting lectures were given daring
the last month, which were :—April 4th, ** A Three-
Valve L.F. Amplifier for All Wavea,™ by the
President, Mr. C. Hewins, who demonstrated one
of his own construction, it giving quite excellent
resultsa. April 26th, ' American Amateur Bending
Stations for the Transatlantic Testa,” by Mr. P. H.
Shephard (Chairman): and on May Bth, ** Re.
aistance Capacity Amplifiers,” by Mr. Garthwuaite
{Treasurer). Bome very interesting pointa were
gainad by the discussion following.

Hon. Becretary, Mr. J. H. Perkins, 35,
Btreet, Grimaby.

14,

Hare
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Questions and Answers

HﬂTl.—mminnujﬁWWﬂlﬁdﬁpﬂﬂufﬂﬂmmm&nmnﬂﬁuﬂﬂ
information on matlers periaining o the technical and non-technical sides of wireless work, Readers
should comply wnith the following rules.—(1) Each gquestion showuld be numbered and writien on a separate
sheel on one side of the paper only : e should be clear and concise.  (2) Four questions iz the marimum
which will be accepled at a time. (3) Before sending in their ions readers are adwmised Lo search recend
numbers (o see whether the same queries have not been dealt with . (4) The Editor cannot undertake
to reply to queries by post. (5) Al gueries must be accompanied by the full name and address of the
sender, whach is for reference, not for publication. Queriea will be anmoered under the initials and toun of the
correspondend, or, if so desired, under a “ nom de plume." (6) Readers desirous of knowing the
conditions of service, etc., for wireless operators will save time by writing direct to the

various firms employing operators. (7) In view of the foct that o mmﬂim “r’ the circutls and

apparatus described in these anmeers are covered by palents, readers are adw

fore making use of them lo

satisfly themnselves that they would not be infringing palends,

“W.D."* (Huddersfield) asks (1) For diagram of

Jour-valoe receiver for frame aerial.

be the capacity of accumulalors fo supply filament

curend for four valves.
2 belween all the valves.

{1} For this purpose it will be advisable to have
two H.F., one mectifier and one L.F. valve, used
with a 4" or 8° [rame serial. For a suitable diagram
#t Fig. 1. (2) Four valves will require 3 amperea
total flament current. It will be necesgary to use
8 B-volt 30 or 40 ampers hour aceumnulator. (3) It
is emential to have some method of coupling
between the valves. Transformers are better om
short way while resistance capacity coup-
ling may be used for long waves.

"P'Jg."' {(Aber) asks (1) For eribiciom of fwo-
raloe diagram. (2) If he should hear ZMT Concert
on small aerinl. (3) What coils do we recommend.
{4) If 15-volf valves may be waed.

(1) This eircuit is quite O.K. as a rectifier and
one L.F. combination, but is not sufficiently
sonsitive for 2MT,. The “ R " valvea will require
B-volt flament battery a8 B resistance i3 used.
There should be & small fixed condenser across the
telaphones. Crackling noises are probably due to
bad connections. (2) The aerial is on the small
side, and for it to be of any use the strands should
b more than 1" & . (3) For a commencemant
gingle-layer coils should be used. Your slab coils
may be suitable, but you do not give any particulars
of them. (4) If these valves with 15 volts H.T.
give good magnification, they are guite all right
to use, but we do not know of any such valves at
present.

“ ARIEL '* (Relgate) asks (1) which of tuo
single-valve circutt arrangements is the more weeful,
(2} If vulcanite is as good an insulator as ebonite.
(3) Whether PCGG unll be heard on esther of above
arrangernerds, )

{1} The second arrangement, with tuned reaction
coil, will be the moet efficient, but is more difficult
to handle until one s used to it. (2) Vulcanite is
an elastic term often misapplied to ebonite. For
receiver panels it is just as effective as ebonite,
(3) With arrangement No. 2 you may hear it, but
it will not ba very strong.

“T.G." (Tamworth) s making a s for
180 to 30,000 metres, and asks (1) If honeycomb
coils joined n series by a ewilch for cutting off
dead-ends are as effective as coils plugged in nngly.

L
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(2) Whether a 0-0015 w or 00005 mfd., series-
A T.C. ia moat 2ffice

(1) On wavelsngths above about 2,000 metres
either method may be used, but for wavelengtha
below thia idle should not be near the
coil in usea, (2) On short wavea 0-0006 mid.
condenser will give better tuning in series with the
A.T.I., while for | waves the larger condenser in
parallal with tha A.T.L is better.

‘" BEGINNER "' (Chester) wishes o make o
simpls single-valve set with certain apparatus, and
aske (1) What addisional apparaius will be required.
(2) Type of valve o use. (3) For diagram of suilable
circuil. (4) Mnfﬂmﬂﬁmﬁﬂb{:fwmﬁnﬂy
vﬁ}l}?ﬂuwﬂl be well advieed to make a mingle-

ve reaction set, for which the following sdditional
apparstus will be required : reaction opil (to slide
in and out of A.T.1.), one valve, G-volt battery,
filament resistance (6 chmse), H.T. battery ﬂl} to
50 wvolta), grid condenser (0-0003 mid.) an
(2 megohma), and telephone tﬂunfumar, TI:-&
mize of reaction ocoil cannot be given without lonow-
ing the size of A.T.I. (2) ™ Dm "or "R" valve,
(3) The apparatus should be connected as shown
in Fig. 3, page 80. The acrial and earth should be
joined acrosa the grid inductance, and not as shown.
(4) We cannot estimate wa range, and
therefore do not know from how the set will
receive. You will probably not hear much telaphony
owing to your situstion.
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be wsed. (4) For diagram o add additional H.F.
valve to circusd 2,

{1) We do not think it advisable. Bignals with
crystal and L.F. mag. should be weaker than
those given by & valve and L.F. mag. (2) The
reion ool o be somnpetod e v = e
di to. (3) rmAan am
should be i ted to soe if it has & transformer in
the circuit of firat grid. If there is one, thers, ia no
neceasity to use an external tranaformer, (4) Thess
circuits were recommended for telephony, and we
therefore advise & transformer coupled walve,
diagram of which is given. (Fig. 2.}

“* ANCHOR-GAP '" (Hormsey) asks (1) For
the capacity of a given condenser. (2) The wavelength
range of his unsng codd, which ¢0 67 long and 3§”
in diameter, ond wound with No. 22 S.W.4. (3)
Whether his variable condenser ss suilable for fine
tuning. (4) Whether a given wd circuil & suilable
Jor the recepiion of near-by telephony, y

{1) Impoasible to say, without kn thickness
of platea, but if of No. 20 gauge the value would be
sbout 0-0002 mfd. (2) without
condenser up to B0 metres. (3) Yee. (4) Yea, but
it is doubtful whether the station will prove to be
Ini'.'ﬂmantlr strong unless, of course, it is wery

L HLY (Lelcester) asks (1) If any other
lyptufwnurmndcmummmﬂufnr use  unth
the pockei receiver, described on page T4T, March

i

—
wh

|
G

Fig. 2.
““ FREQUENCY "' (Southampton) asks (1) 4th issue. (2) If a single wire aerial, 20" high and
How many turns of No. 36 to wind an eight-groove 1407 long, fa suilabls, (3) What lo use for an earth
ormer for g 300 to 3,000 metre transformer. (2) If where there w8 no water-pape. (4) Whether the sel

method shown of eonnecting the transformer betwesn
the two valves &8 correct.

{1} This type of transformer is not very suitabla
for such short wavelengths aa 3(M) metres. For
300 to 1,000 metres, transformers in the form of
gingle-layer windings should be used. If weach

vo is filled with wire the resultant wavelength
would probably be between 2,000 to 3,(H{M) metres.
(2) This is correct,

“FLUX ' (Clerkenwell) is waing C Mark I11
tuner and German L.F. amplifier, and asks (1)
Whether 1o use a transformer belween crystal fele-

ferminals and amplifier inpul terminals.
[i; Referring fo circuils, page 528, November 28th
tarue, asks 1_frmhunwdmﬂy h:m.i'm_fmm primary
wnatead of secondary. (3) When weing circust 2 unth
Ferman amplifier of the coupling tranaformer should

mnhmndfnrlhurmeplm&fﬂ 2MT and PCGG.

(1) Any moving plate air dieleciric condensar
having capacity up to 0-0005 mfd. may be osed
with the set. (2) Fairly good, provided there is
not too much sag. (3) Bury a piece of fairly heavy
EEFF“ wire beneath your aenal and running the

| length of it, or, if you can, dig into damp soil
and bury an old galvanised iron bath or dustbin
aurmundad with fine coke. Make sure that you have

a good connection to this buried conductor. (4)
You should get FL easily, and possibly ZMT, but
for PCGG it 18 advisabls to add ons H.F. or L.F.
amplifier.

““A, McDh " (Edinburgh) aske (1) For a
diagram of a E-W‘i:'t'ﬁ sl for n:uplm n_,f] PCGG.
{2) For dimensions of a loose coupler bi:
wavelengths of 300 fo 5,000 metres. (3) W
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0 siranded wire acrial will give befter resulls than
hia present gerval of No. 18 copper for reception.
(1) See Fig. 1, page 37, April 8th issus, but
o AT.C. at samaller wvelus and connect it in
wriem in the aerial circuit. (2) Aerial cirenit B

of windi of No. 238 D.C.C. on a 8" former,
19 tappi making the final onea step over bigger
portions those at the beginning.

{or resction) circuit, 4 of winding of No. 3;
BA.C. on & 4} former with four ings at ",
17, " and end. (3) Very little Eugmm-d

"'259 ' (Burnham-on-Sea).—(l1) Your ecir-
cuit is quite correct. It is better to put the A.T.C.
OO ontire inductance in the serial circuit.
{2) The values would appear to be correct, excepting,

the grid condenser, which is a little low,

t the value is best determined by the results it
givee (1) The only improvement that can be
mggestod is that you provide & double pole two-
position switch to connect A.T.L. in series or parallel
i the serial circuit.

“HJ.B."" (Derby) asks for a diagram of a
#-ralve st suitable for ra&cpﬁnn u‘;dh;ap#ﬂﬂy‘ wﬂ}
pariiculars as lo wire a imengions o
nd ratges

et read by Mr. Cam | Bwinton before
the Wm En-:iat; of Lnndu!f:dwhich appears in
the ime of June 25th, 1921. As a beginner we
would recommend you to commence with simple
angls valve circuits. The inatrument describad on
page 202 of the issue referred to is quite good for
e ion of 1,000 metre telephony.
" C.R.8." (Colombo) wishes to know (1) Which
w the best theoretical ralio of inductances for use in
aenial and reaction circuils, (2) Whether of i belter
o ue a separale reaction und, (3) Induciance
values of secondary coils in reaction unil. (4) Whether
salemend mads on page T24 of the 1amue of Felruary
18k, with to the eﬁhﬁp{:y of the m{tuﬂ griven
in Fig. 2 on wavelengths over 7,000 melres, iz correct.
i1) It is impossible to state definitely the best
combinations of inductance values from a theoretical
pont of view. One might deduce that ocertain
arrangemnents will give better results, but experi-
mwenting is the best guide. Generally speaking, the
amangement that provides for loosest coupling of
renction oF scondary circuit is the most efficient.
(2) We presume you mean the uss of a separate
heterodyns, the merits of which have been dis-
rumed from time to time in thia journal. The
sdvimbility of sdopting such an ent
depends entirely upon the signals it is intended to
receive. If separate heterodyne is used it is advisable
2 leave in your receiving circuit some feed-back
amangement, such a8 inductive or capacity
reaction. Ratios between anode and secon-
dary coils cannot be definitely stated, but as
& peoeral rule should be & ximataly equoal.
(4] Articlea that appear in this journal must be
as expreasing only the opinion of tha author,
sad we cannot und.artihn to criticiss the merita
of circuits given in replies in thess columns. The
beight of the curve in Fig. 3, page 724, must not
be ss & direct factor of efficiency, but
more &8 & measurs of adviee in adopting circuits
for particular wave . The cirouit is not the
E;whrqru,ujrnu will see that tuning is effected
Y slepping out & ﬁmufth;lmiidaunduhu;rt
arcuting it, & practice t ia often pted for
tuning to short wavelengths.
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“ER.N." (Accrington) asks (1) If circuit
Fig. B, page 100, April 22nd issue, is suilable for
the reception of spark, C.W. and telephony. (2)
Windings for inductances L1, L2 and L3 and oa -
tex of C1, C2, C3 and C4 for 4,000 meires. (3) I-Iikinh
o belter, H.F. or L.F. amplificals

1) Yes. (2) L1 and L2 to be sach of 4" of winding
of No. 28 B.B.C. on 8" formers ; L3, 3}" of winding
of No. 34 8.8.C. on 4{” former; CI, 0-0003 mfd. ;
C2, 0-002 mfd. ; A.-T.C. maximum, 0-0015 mfd.

“"H.H."' (8.W.1) asks (1) If it ©a possible to
amplify the Duich Conceri fo such an exient thal
o can be heard 50 fi. from the loud speaker. (2) Fora
suilable circull for this purpose.

(1) We do not recommend you to attempt thia
with PCGG, although it might be succesafully
sccomplished with 2ZMT or any other high-power
British broadcasta. (2) Use the circuit shown in
Fig. 1, page 180, issue of June 25th, 182]l. You
may omit condensers C2, C3 and C4 and make
tranaformers of precise values to suit wavelength,
which are best found by experiment.

" GJ.GF" (Newcastle-on-Tyne) asks (1) For
dimensions of plates for making 0-001 mfd. fized
condenser. (2) Wire for slepdown ilelephone
transformer. (3) If o i possible lo employ an H. F.
transformer for 300 to 30,000 metres with mouch
and condenser. (4) Windings for L. F. transformera.

(1) Use saven tinfoil strips with overlap §" = 1"
and six piecea of mica di ic 0-002" thick.
{2) 1} ozs. No. 44 B.B.C. for primary and 1 oz
No. 38 for secondary. (3) No. Use H.F. trana-
former coupling by means of intervalve coils for
wavelangths up to 1,600 metresa. Beyond thia
range UM Ca 'g‘mpling, See article page 133,
ismus of April 29 (4) Soe page 62, issus of May
28th, 1921.

"F.D.P.'" [{Stou rt) asks (1) For diagram
of wavemeter _rgr wﬁnﬂ]il‘l-t 180 ':ﬁ:r 2,000 metres.
(2) Constructional delails for same. >

(1) and (2) See issue of October 15th, 444,
and October 2Bth, page 461, and Novem 12th,
1921, page 483. The approximate windings can ba
obtained [rom the latter article, but the actual
windings must be found by calibration with a
standard wavemeter. See also May 6th issue,

page 161.

“D.OCM."" (Southsea) submits circuid and
arks (1) Why his valve howls. (2) Whai additional
apparaius ia required for reception of POCGG and
2MT. (3) For a revised diagram of conneclion with
additions.

(1) Your serial inductance is bri with two
variable condensersa. We presume that one is &
verniar for fine tuning. Omit the leads between
L.T. minug and bridge No. 3. A condenser of
0-02 mids. must be permanently connected across
terminals marked 1 and 2 (telephones or ' input "' ).
Try altering the value of your grid leak. (2) and
(3) No additional apparatus should be required for
the reception of either of these stations. The
circuit comprisea one detector valve with reaction
and two note magnifier valves and a revised system
of connections is not necsssary.

“M.J.L.'" (Bellast) asks (1) For particulars of

coils to tune from 350 to 30,000 metres
(2) The connection of these inductances to a 3-valve
amplifier. (3) For seven-way sunich connechons,
(Thes question is nol quile undersipod). (4) Whelher
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slnb induciances insiead honeyeomd coily would
give the some resulis and ﬂh less space.

(1) Make 4" in diameter, 1} hole and wind
with No. 28 D.8.C. wire, This give you Approxi-
mataly 855 turns per coil. Hpace the coils about
1" apart, and you will require about 30 such ooils
in your serial circuit to tune to 30,000 metrea.
Arrange lawnl awitchea to avoid dﬂld-and affect
and to in various numbers of coils. You
might maks omne illghﬂ].r emaller for use alome on
300 metrea. Uuummilar bunch of coils furn:lnm:l
or reaction circuit, one coil of each circuit
near together for the purpose of providing coupling.
(2) Connect aerial coils to grid and L.T. minua of
ﬂﬁtam'lt ?nlmﬂnnd connect mtimhﬁnﬂn in t-h;

clrouit. amplifier is . B8 gri
Eﬂ-ndanmr and lnnkrl‘;:uiha lead from the mduct-mmgn
to the grid and bridge primary of first tranaformer
with & ocondenser vlllll! 0-002, (4) Honeycomb
coils are preferable to slab inductances.
_"G.T.'" (East Keawick) asks for criticiem of
cirouils.

All of the circuita given would appear to be
quite in order, but we would recommend you, i
you can, to carefully test yvour resistances as to
correctness of value by means of a delicate galvano-
meter and H.T. battery. Complications and stray
mEFmt-y effectsa may be due to the fact that your

derived from ;rn-ur house mains. We pre-
sume that your good insula-
tion. As you uu.ll}nr mﬂ ‘one amplifier valve you
would be well advised to make it & note

“B.D." (MUl Hill) aske (1) If crystal set
diagram is correct and for capacily of blocking
condenser. (2) If telephony will hmrﬂ
i# the lowest resisiance of telephones which may be
used. (4) If an nﬂfmnry telephone receiver with
i transformer is any

(1) To make tlm u-at- uﬂﬂel-w! A small variable
condenser should be connected across inductance, as
shown in Fig. 3, page 80, April Bth issue. The

hones condenser should be 0-001 mfd. (2) You
might hear Croydon telephony, but no other. If
the wavelength range is suitable, ship stations and
FL should be received. (3) and (4) For crystal
aeta high resistance 2,000 to 8,000 ohma telephones
should always be used if possible. An ordinary
talephone receiver with transformer would not be
very efficiant.

“D.G.B."
Irﬂmfnrmrr muﬂ be
in o single valve sel.
eorrectly conmected.

(1) Yea. (2} This is & very inefficient circuit, as
the idle sectionsa of both inductances are short
circuited ; no reaction coil is used, and no telephone
blocking condenser. Add s reaction coil grid
to condenser and leak, as shown in Fig. 8, page 80,
April 16th issue,

““FORM 5B ' (Lancashire) asks (1) For
mingle valve capacily reaction high-frequency amplifier
diagram o affach to reclifier panel. (2) Names of
stations. (3) Why receiver circuil +# nodey on 2,800
meires

{1) This is rather vague. An effective capacity
reaction cannot be used with the one valve only.
Use a magnetic reaction connected to the termin
marked in your disgram. To add an lddmun.u.l
valve, see . 3 for connections. (2) Man
the calls are to be found in the * Year-Boo nf

HMJ asks (1) If tele
with 120 ohm telep
(2) If variable condenser iz
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Wirelegs Telegraphy.” (3) It is probable that the
condenser is short circuitad at the point which
Bﬁmmat.rummuud. Thmunnnthum
fm' li.'. noisy on only one wa

2 {Etl:lni.} asks (1) For dupmml of
l-tm-u.ulm LF P Fo s ernsing oo
valve sel. (2) If !Dﬂﬂnkmuhpiammh
used in L.F. set. (3) If loud speakers magnify
nignals through acoustic properiies of the horn.

Hnmi {2) The diagram given in reply i

D.A."" (Wellington) may be adapted for
jrﬂurp The B,00{ ohm telephones may be
used in p of the telephone transformer shown
Iif two terminals are joined in series with the
primary of the first trapsformer the telephones
m;rbu:nmtadthamwhmjtmnntdm:udmu

the note r and terminals shorted by a link
when it ia uwsed. (3) The signals are intenmfied by
the horn, but they must be strong in the fim
instance,

“W.H.W." (Cardiff) asks (1) T'o which side of
LT the H.T. should be connecled. (2) Wiy
* howls ' while sed @5 reacting. (3) Why reachion
cﬂﬂmuﬂhfnumnd when the H.F. magnefic vaint
i cud oud.

(1) It is immaterial to which side it is connected.
It is wrong to reverse the L.T. battery to test thia
because you make the grid positive and come
almost to the saturation point on the curve and
stop the set working. (2) It is difficult to say the
cause, A8 YOu a&p to have made all the changes
poasible. It is probably dus to a faulty reectsn
coil. (3) This is unavoidable, because changing the
number of valves alters the sign of this current =
the reaction coil. To overcome this it is necessary
to have a spherical reaction coil which can be
turnad 180 degreea.

““ PADLOW ' (Bradford) asks (1) If Fig 5,
page 813, March 18th issue, is s wouch
800 meire H.F. transformers. (2) No resulis receivel
on obove sef, uning a 6 frame aerial with singls o
inductances. (3) How éo employ coils to obiain sahs
factory resulls. (4) If a diagram gwen w0 corract.

(1) Yes, if the circuit is correct. (2) For
600 metre reception & &' frame should be wound
with about ten turnaif a 0-001 mfd. taning condens
is used. No loading coils are necessary. (3) and
(4) The slab coils may be usefully em e
nected as shown in your diagram. ou onit 8
show the 0-001 mfd. condenser, which should be
connected acroms the telephcnes. The reackon
slab should be placed on top of the A.T.L alab and,
if necessary, turned over to make the set cecillate. |
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“MEREDITH "' (Merioneth) asks (1) Why
his ringle valve set does mot receive telephony. (2)
Windings for 1,200 meére tuner. (3) Why his sed
dots nof oecillate under 1,000 metres. (4) Jf o ciroust
conniating of primary, secondary and reaclion dis

(1) Your set is not sufficiently sensitive for
Hllph::f--?nn will require to add at least two
more valves,. Even then it is doubtful il you will
hear any, as you are situated in & distant part of
the country.  (2) This may be s 47 x 4" A.T.L
wound fully with No. 28, and & 3" x 4" reaction
coill wound full of No. 30. The serial condenser
and inductance should be in seriea. (3) It will not
oacillate because with the present winding and
wrangement of circwit the minimum wavelength is
sbove 1,000 metres. For short waves the A.T.L
and A.T.C. should be in seriee. No. 30 wire is too
fine for serial circuita. (4) It is not essential to have
this arrangement, but the eircuit ia more selactive,
therefore the tuning-in of stations is more difficult.
Your diagram shows a resistance in the grid eircuit
but no condenser. There should be a capacity
fized condenser across this resistance, otherwise it
# of no use,

"R.T.H." (Winklelgh) asks (1) For crilicizm
of three-malve cireuwdd. (2) Why i will not work on
warelengths longer than 8,000 melres (3) How fo add
another H. F. valve, (4) If poasmible for an amateur
th maks a lowd apraber. - :

(1} The circuit is 0.K., axcept that there should
be & 0:001 mfd. condenser acroas the transformer
wunding in series with the reaction coil. (2) Probably

ause there is not sufficient inductance in your
inng coils o go beyond this wavelength. You
give no details. (3) The diagram given to

" SIRIUS ** (Brighton), will show how this may
be done. (4) 1t s possible, but we have no detailed
information to refer you to other than articles in
the February 19th, July 9th and August 20th
wsueh of thia joumal.

MDAB." (Birmingham) asks (1) For a
diagram to add one H.F. and one L.F. valve io a
cirrwid conmasting of one rectifying and onme L. F.
ralve, (2} If Sowuth African wireless telegraph
regulations are similar fo those existing in England.

(1) See circuit given to ** B.D."" (Leeds). (2) W
have no definite information, except that many
pRvata imental stations exist in that country.

“"H.W.P."" (Cumberland) asks (1} If a small
dry batery may be wsed for filament lighting. (2)
Which is the bent all-round valve. (3) If FL telephony
vhould be heard in Cumberland on a single valve set
(4} Are there many ships using C.W.

i) No. Most of the ordinary dry cells would not
#and the disc current of about 3/4 amperes,
gl any case, it would be a wasteful method.

owever, spocially designed walvea passing low
flament current may be operated from dry cells.
(2] Either of the valves you mention are good.
i3] With a well-designed set an experienced man
mught be able to make it just audible, but for good
telephony about three valves will be required.
14} There are a good ships now using C.W.,
their wavelength being 2,200 metrea.

'““IR.J.'" (Maldstone) asks (1) Why Dutch
Concert is not received on a five-valve set, on which
IMT and 1,000 metre amateurs are sirong. (2) If
#ct moy be wesed for recording with a relay. (3) How
ko connect a 1,000 ohm G.P.0. relay in the evreuil,
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{1) The set is not sufficiently sensitive for weak
stations, aa arranged. The reaction coil should be
connected in the anode eircuit of the third (rectifier)
valve, and not in anode of the second note magnify-
ing valve. There should be a 0-0{] mfd. condenser
across the rectifier anode winding. We do not
like A.T.I. and A.T.C. in parallel for short wavea.
The billi condenser is wrongly connected for
capacity reaction. Connect it from third anode to
the firat grid. (2) It might work for very strong
stationa used in conjunction with a Morse inker.
{(3) It might be connected directly in the anode
eircuit of the last note magnifier for & trial, but
E:Dhﬂhlj' will be better if a step-down transformer,

ving & secondary of 1,000 ohme, were used.

“*R.K." (Bristol).—You will probably find it
diffieult to eliminate the noisea due to induction
from the tramway wires. If the serial is run at
right angles it may reduce it. The use of low
frequency magnifiers under such conditions will
r:En matters worss, a8 the interference will then
ba caussd by direct induction.

‘** INTERESTED '' (Enfield) refers to three-
valve set, March 18th issue, and asks (1) If “ R ™
valves can be wsed. (2) Are inderchangeable trons-
Sformers now on the market suiiable. (3) For capacities
of condenser € and 1.

(1} and (2} Yes. Tha}-‘ may be used if desifed,
and will neceasitate & alight rearrangement of the
apparatus mounted on the Fmal. “C" might
ba 0-0002 mfd. fixed, and “C1" a 0-0005 mifd.
variable condenser.

““J.58."" (Seacombe) har a 350 fo 1,000 metre
mingle-valve sel which will not cecillate uwhen A.T.C.
iz shoried.

The di given shows a variable condenser
always across the whole of the A.T.I. This limita
the minimum wave of the set. Therse should be a
second slider on the A.T.I. An additional condenser
in the aerial circuit will not reduce the wavelength
to 180 metres. It will probably be necessary to
have a separate A.T.1., but as no detaila of existing
one Are given wo cannot say definitely.

“*“RADIO MORSE "' [ﬁl‘rw} asks (1) Where (o
obiain records for Morse insiruciion.
(2) Winding on 6" diameler Sfor 200 to 3,000
melfres. (3) Reaclion coil for same. (4) Tuning
coil and reaction for 100 to 600 metres.

{1) The Gramophone Co., Ltd., Hayes, Middlesex.
(Z) If coil is wound with No, 22 wire aa desired it
must be 20" long, sasuming that there is no tuning
condenser in parallel. It will not be very useful
below 400 metres. (3) This ht ba 47 x 107
of No. 28. (4) Tuning coil 4" x 4" of No. 2I,
reaction coil 4" % 3 of No. 28,

" R.C.B."" (Cooden Beach) describes two-valve
H.F. magnfier set with tuned reaction and crysial
fetector, and aska (1) What results could be obtained
by substitwding grid condenser and leak for rectifica-
tion. (2) Whether apparafus can be arranged in a
more &fficiend manner. (3) Hest way o add another
valve. (4) Crificiem of resulls oblained.

(1) We do not think thers would be a great
improvement in the resulta obtained, but think it
worth trying. (2) To change from present plain
aorial arra nt to a coupled ecircwit tuner
would gmtiy increase the selectivity, otherwise
this ia guite & normal two-valve set. (3] Add
another valve aa L.F. magnifier. (4) Results are
good, but Lympne should be as strong as Croydon.
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"“DOUBLE C ' (Bury) aaks (1) For single-
valve diagram o wiilise certgin apparaius. (2) Wave-
length range with exiating formers. (3) What additions
are necessary fo increase range fo 30,004 snefres,
(4) Mazimum range for telephony.

(L) and (4) A good circuit is given in Fig. 4,
page 708, February 4th imsue. This shows an
additional valve a8 note magnifier, which may be
put in or out of circuit a8 dasired.  You will find the
mecond valve very useful for telephony, as you are
a considerable distance away from existing tele-
phone station. With additional valve you should
hear 2ZMT easilv. (2) With the serial condenser
and induetance in sories the maximum wavelength
ig 1,400 metres, and 3, metres with A.T.I. and
A T.C. in parallel. (3) To increase the range
additional inductance in the form of slab or honey-
comb coils will be required. Thess may now be
purchased from advertisers almost as cheaply aa
they can be made. Abhout 110 coila will be required
to eover the range.

‘“*B.E.A." (Folkestone) asks (1) For dimen-
sions for o variomeler to tune fo TO0 fo 6,400 metres
with a -0l mfd. fized condenser ncross it. (2)
Farticulars of a frome for lid of boxr to receive 500
do 1,500 metres with 0-0016 mfd. condenser. (3) For
renction coil for smme.

(1) This is not a practical proposition, becawse a
variometer to give such a great inductance change
cannot be made. A variable condenser with tappings
on plain winding ia more atraightforward. (2) Make
& former to it inside the lid and wind it with
40 turns of No. 26 wire. (3) The reaction coil
former should be made to just fit inside the frame
and should be pivoted on one end so that itas
position with reference to fixed coil may be varied.
A suitable winding for 1,34 metres should be
8 turna of Mo, 30,

“PJW.' (Port Sald) asks (1) Which s the
better circuit to wse for a 3,000 . W, mefre recerver,
Fig. 3 or Fig. 5, February $th, Q. and A. columns,
(2) Particulars of honeyromb coils for tuning to this
wovelength with a OAHNT mfd. condenser and .M .G,
aerial. (3) Particulars of intervalve transformer for
3N enetres,

il) We think Fig. & is the more rehiable cireuit
to use for C.W. reception on this wavelength.
(2} To pive this wave range about five coils, which
may be used for A.T.I. and reaction, should be
mude. They might be honeveomb or slab coils,
2 diameter, wound with No, 24 or No. 28 wire
to L0, 2040, 250, M or 350 turmms. (3} Exact
windings for H.F. transformers cannot ba given.
Probably the ordinery B-groove former about
27 dimmmeter will be found suitabile if all the slots
are wound full with No, 44 8.8.0C". wire,

“E.T.M." (Wimbledon} wask~ (1) For con.
structionnl detuils of cholbes in fronsmittong circuil,
Fig, 1, poge T4, Muarch 4tk vaane, (2] onsdructionnl
detaile of poirer wond folanent trapsformer.

(1} For the ron core choke the secomdary of an
old igmition coil may be used. s inductance value
i3 not particular, provided it 4 grester than about
& henries,  The air core choke w for the purpose of
kecpung the H.F. currents out of the control valve
cirewit. The hest value will depend upon wavelengtl
arel tvpe of valve ased, and must be determianed
experimentsllv. A 37 diameter coil, wound with
3 oof Moo 36 DW.H, will be suitable as a trial
cail, The feed condenser may be el mid, and
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should withstand a 2,500 volt pressure teat. (2) The
design of power transformers is beyond the scope
of these columna. Consult & book on Transformer
Design, such as ** Bmall Single-phase Transformers,”
by Edgar T. Painton (Ilsaac Pitman ).

‘““J. G."" (Edinburgh) ask= (1) For wavelength
range of a bosket corl with a 0-001 mfd, condenser,
(2) If method of calewlalion given ix correct,

(1) The inductances of this coil is approximatsly
340 microhenries, and the wavelength is therefore
1,100 metres. (2) Your calculation is incorrect
and you omit the Nagacka constant K. Consult
Nottage's Handbook or *“ Radio Measurements. '
The correct calculation is ;—

L = s"dinte K
whera

I} =~ B cms.

n = |8 turns per em. (No. 24 enamelled )

€ = 35 cms,

K for ratio E = 3,5,1 = 40

L=t £ B % I8 x 3-5 = 48

= GO500 < 0-49 cms.

ar B85 x 0-49 microhenries, from which L = 340
mhys.

A= 1883 v LO
= 1BRG v 340 = 001
= |&85 » -HB3
which is 1,100 metres.

“*AC."" (Yorkshire) describes a single-valve aet
and asks (1) For capacities of condensers. (2) Why
set does nol work on wavelengths lower than 1,000
wiclres.

(1) You omit the moat important dimensions of
the variable condenser, i.e., the distance Letween
fixed and moving vanes. Assuming them to be
19+ the capacities are 31 plates, 0-0N0T mid. ;
13 plates, 000015 mid, If the spacing is }'* the
capacities will be hall the above values, or double
values if only .. Grid condenser, 0-002 mid.
(2) For short waves, using any type of slab ecoil,
the best combination of tuning and reaction coils
requires eareful selection, also the A.T.1. and A.T.C.
should be in series. The grid condenser is much too
large ; it should be ahout one-tenth of its present
value, L.R. teleaphones are inefficient without =
tranaformer. Details for making one have been
given several times recently. Connect a 0-001 mfd.
condenser across telephone transformer H.R.
winding. When these changes have been made
there should be a great improvement in vour short
wiave reception.

" MUNCASTER "' (Clapham Common).—A
four-valve diagram is given in reply to ** B.D.""
(Leeds) in May 27th issue,

Y NOVICE "' (Loughborou aosks (1) I
possible to obtain a set of dmu-mﬁ}m em#u.ﬁm{
of a J-valve set. (2) If a number of telegraph wires
passing over house will inferfere with reception.
(3) If advianble to run aerial of right angles to therm.
(4) A wireless book suitable for an amatewr,

(1} We do not know where any such drawings
may be obtmined. The article commencing on
page 13 of the April st issue should be of great
Aagitunce to you. () and (3) If wiresa pasa over
the house we wre afraid & certain amount of intes-
ference will be unaveidable. The aerial should tee
ut right angles if possible. (4) * The Anustesar
Valve Station,” by Alan Douglas, from  thee
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publishers of this journal {price 1s. 8d.), or the 1920
Admiralty Handbook will be found mns‘f.. l.'na[uL
“F.B. g {(Wentcliff).—We cannot give mize of
basket reaction coils for your set, as you have
given mo cuhrun-ithu.&TI.mdn.ng.
"“CJ.F. (Stafford) asks (1) and (2) For fweo
M'T“m‘éﬁ“'m il m?h
F jfor m o F. -
tion regarding R.A.F. lpﬂrtpt:;l with 9, volis

Fa

(1) and {2) The circuit given in Fig. 4, page 32,
April 8th issue, will allow either clnf‘tlm dauu:l
combinations to be uwsed. (3) Any good standard
tranaformer will do. A suitable one will be 3 ozs.
of No. 44 and 6 ora. of No. 32, wound on §" soft
ron eore, 3° long. (4) This is probably a set which
was supplied with power from a propeller driven
AL, gensrator. We are sorry we have no informa-
tion regarding the A.C. power required for trans-
former pri , and t that you apply to
the B.T.H. Co., giving, if possible, the number
of set and transformer.

“ TRANSMITTER "' (Lelcester) asks for
particulars of o 2-valve fransmiller o work on a
1" square frame aerial.

It is almost an impossibility to mlkaglmh & sot

s you require. The circuit given in Fig. 2, page 185,
May 6th, would be a suitable one for you to begin
with, using an open aerial.

“"W.M.S8."" (Dundee) asks for a funer wnth
reaction coil for 400 to 5,000 melres to wse with a
hoo-palee set,

The simpleat t will be to use & single
layer A.T.I. with sliding reaction coil. This may
be AT.I. 6 x12” of No. 28, with 5" x 10" of
No. 28 for reaction. A more compact tuner may

comb or slab coils. A set of

required, wound on 27

lnrgutdm witi.l.; 30 turns to

ool

"J “" e {err.l.'nﬁtnn] aeks (1) and (2) For

ing a transformer maried “Fh42."

I'i,l- For eﬂcunqr q,ru 1/1 lmn-qfnrm muund unth
0. 42 wire,

(1) and {!{] Wa m una tn mwgnua the
transformer from the details given. (3) It is
difficult to say without test. If there is not much

it may be 756 per cent. officiency. (4)
Maximum wavelength 4,600 metres approximately.
No. 28 wire is too fine for aerial circuits when valve
Feaction is not used.

“"REACTION " (Edinburgh) has o single
valee reaction sel which does not give satisfaction.
_ This circuit is badly rtioned : 0-0035 mfd.
i far too much capacity to have in 1 with such
& small amount of A.T.L. This should be reduced
o 000l mid. at the most, with a corresponding
increass in the A.T.I. . For short wavea
ATL snd A.T.C. should be in series. Present
mATimom wa is about 9,000 metres and
minimum sabout 2,000, When the alterations
mgpested are made, the set will not oscillate so
"lil:lrnulj, sc that the musical spark stations will

oot sound husky.
- G P.T.'"* {G-:wmtr}r} asks (1) For inductance
é..-i:i”j’ described when used on a
Fﬂﬂ.ml. (2) If it may be used in a hoo-valve
{3) If aladb or baskei coils may be used in con-
Jmnnulﬂl.{'f.f (4) Dimensions of condensers.
(1) mnd (3) Inductance of solencid 5,400 mhys ;

with h
6 coils will
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maximum wavelength, 2,000 metres. One of the
sphericals should be used as coupling and joined
munumthmhulmt-mﬂuhfﬂmthnLaun
dary circuit. The roactance may consist of basket
ooilas coupling into the basket coila of the secondary
cireuit. (2) Yesa. (4) When asking for condenser
dimenmiona it 8 advisable to give the size of platea
available. For both aerial and secondary circuits
0-0005 mid. condenser may be made. If the platea
are approximately 3" diameter and the

hnt-ﬂnﬂ:admdmuvmgmu;;'" 19 fixed an

18 mo vanea will be req
" R «Ta" Grlﬂs!ll{l} asks (1) Time and
telephony. (2) Best crysial o use
‘l"nr rm-.wn'. {3} What staiions other than PCGG,

ZMT and MPD send owd telephony concerta.

(1) Most safterncons. Mo definite
arranged. 2,600 metrea. (2) Carborundum, with
ateel plate, is one of the simplest to use. Zincite-
bornite, or galena-stesl point, or galena-tellurium
cumhumhunu all give good signals, but are not so
stable as carborundum. (3) At preeent there are
no other stations giving Ar transmissions.

“R.O.C." (Lelgh-on- Sﬂ] u-r.i'.l (1) For a
two-valve circull for beginner. (2) For
of tranaformer in circuil recommended. ﬁ]} Naomes
af iwe stabions ' nearly alwaye working en 700 o
1,000 metres."

(1) The circuit given in Fig. 1, page 119, A
22nd issue, should be quite suitable. (2)
inter-valve transformer should be wound on a

* diameter soft irom core, 3” . The primary
jhnnld have 1 ox., mwndnrf};ngm of g!n. a4,
The telephone transformer should be 3 oza. of
No. 44 and 6 oza. of No. 32 on the same sized core.
(3) We cannot sa

“H.A Ea.l.i:m;l]l asks (1) Capacily of con
denser., {E}Furdingﬂm to odd two-valve H.F.
panel to existing thres-valve panel,

{l}ﬂ}umpnn:.t-{;:ﬂ[ﬂl mida., if the
refara to distance -mnﬁ:advnnm { }
of additional pansl is given in diagram 'IFIE+ d)
It ia not necessary to use separats batteriea for
this panel, unless it is specially desired to do so.

b

.Lli»
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“W.H.P.'"" (Bridgwater) wasks (1) If possible
to hear PCGG on two-valve sef, (2) What English
telephony should he hear. (3) If safe to connect
earth lead to a water-pipe. (4) Wovelength range
of ael.

(1) Yes, though some experimenting may be
necessary. An additional H.F. valve would make
it more certain. (2) Croydon and ZMT telephony
should be heard, (3) Yes. (4) No particulars of
the set are given which would enable us to caleulate
the waveleneth rangs.

“"E.AW." (Derby) shows two-valve diagram,
and asks (1) I BOM ohm felephones may be wsed
with eireuit. (2) Should H.T. be 60 volts for ** Ora ™
valves., (3) Any objection to common terminal for
negodive H.T. and positive L.T. (4) Suggestions for
improrement of sel.

{1} It is fairly safe to wse them il connected in
the negative side of the H.T. (2) Yes For all
redistance amplifiers the H.T. should be about
twice the normal anode voltage to allow for voltage
drop weross resistance, (3) No. (4) Provision of
perieA-parallel switch for the aoral condenser
would be an improvement.

ARG (Shefeld) asks (1) If corrugated
iron shecting R’ x 2} is a good earth. (2} Would con-
nection fo waler-pipe 20 yards mway be more efficient.
(3) Criticiem of single valve aet. (1) Suggestiona for
strengthening signals, which are very weak.

{1) This 18 bardly sufficient. Rury it deeply in
damp earth and also make connection to water-pipe
with a stout eable. (3) The circuit ia correct, except
that there should be a 0-001 mfd. condenser across
the anode winding of telephone transformer. As
no information is given regarding inductances, it
i8 mot poasible to say if there is sufficient reaction.
{4) 4 volts with a filament resistance s not sufficient
for any valve. Increasc to 6 volte. Make certain
that telephones are connected to L.H. winding of
tranaformer. The sct 18 not sufficiently described
for us to give further help.

HOR.A [Bn:c-n-mEe} asks questions regarding
grid condenger and leak.

It is not necessary to have either variable
condensers or leaks. A 00003 mfd. condenser
with 2 megohm leak acrosa it is very useful for
phort wave spark and telephony signals. The
Mark 1II potentiometer ia not suitable for use as
i leak., You will sce how to connect & condenser
and leak in circuit from Fig. |, page 119, Aprl
22nd issue,

“*L.B.8."" (Wallington) asks (1) If separale
heterodyne will make three-walve circuit more selcctive
than wsing capacity reaction. (2) If Mark I11
tuner former with variable condernser may used
for heterodyne for all wavelengtha, (3) Why set 12
beteer when H.F. iransformer i tuned with a con.
denser and A.T.1. in urduned, (4) Why single valve
sef will not oscillate below 1,000 melrea,

{1} The selectivity may be improved if a separate
heterodyne i used together with the capaecity
reaction, which should be adjusted almost to the
oacillating point. (2} No. A set of slabs, similar to
those used in the AT.I. and reaction will be
necessary, with wvariable condenser. (3) The
condenser acrosa the primary probably tunes the
transformer to very mear the wavelongth being
received, therefore increasing the efficiency of the
transformer. Ii the AT.l. were also tuned the
results]would be better still. (4} Oweillation below
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1,000} metres is always more difficult than on lon
waves, owing to the smaller inductances used, with
consequent weaker coupling. Try as many com-
binations of slabs as posasible and also connect
A.T.I. and A.T.C. in series,

“DUD ' (Atherton) aska (1) Why speech and
music are dislorted on hiz single valve wef. (2) For
capacily in mfds. of 10,000 em. Telefunbken con.
densers, also capacity of two plates of same. (3} If
" Ora " valves aré good for a three-valve sef,

{1} You give no detaila of set, but the trouble
appears due to tight reaction coupling. (2) 10,000
ems. is equal to 0-011 mids. The capacity between
two of these foils separated by 0-003" micas
lp[jl‘ﬂlllmﬂtﬂl?' (-H42 mids. (3) Yes.

‘'G.S.W." (Birmingham) naske (1} For
criticiem and wavelength range of single valre st
(2) What stations should be heard. (3) For sizes of
condensers, (4) Hest arrangement of tele phones.

(1) The circuit is O0.K. and should work satis-
factorily. It would be an improvement to add a
awitch so that the aerial condenser may be con-
nected either in series or parallel with A.T.1. The
maximum wavelengths will be with condenser in
series, 1,300 metres and in parallal 2,700 metre:.
(2) Croydon and 2MT telephony, together with
ship and coast stations on metres, and Eiffel
Tower should ba heard. (3) The variable condenses
might be 0-0005 mfd., made up of 3" diameter
vanes with ;" spacing hetween fixed and moving
vaned, 10 fixed and 18 moving vanes. Condenser
aeross telophones and battery 0-001 mfd., made up
with 3 foils 2" x §", separated by 3 mil. micas
(4) For this type of set L.R. telephones with »
transformer are advised.

“AMMH." (Romford) asks (1) For diagram 1o
add fwo valves o existing sef, (2) If No. 34 D.5.C.
wire may be wsed for H.F. transformers. (3) [f
PCGG will be recetved on sel.

(1) The diagram given in Fig. 4, page 32, Aprnl
Iat isaue, Ay be used for your purpose, if the
grid condenser and leak are connected in grad
cireuit of No. 2 valve. (2) It in uwseful for short
wavelangth transformers, but makes them rmther
bulky. No. 40 is a better size. (3) Yea

SHARE MARKET REPORT. :
Prices as we go to press, May 26 h, are:—
Marconi Ocdinary £1 16
. Preference .. .. 2 1
* Inter. Marine.. 1 14
- Canadian o &% 13
Iadio Corporation of America :— -
Ordinary .. .. .. L 4 &
Prelerence .. - 15 5
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Evervthing in the Ether is yours with certainty
IF YOU USE

BURNDEPT XBELS:E
Wireless Music, Song and Speech in the Home.

Thl: HIIIHDEPT ULTRA IV RECEIVER Ign'lfégﬁ“'rsm g M:hLl: IEIEI:;FISI-;

clearly 1the Hagus, Paris and Berlin Concerta
as well as morve code mes from all European,
Morth Alrican, and some American commercial

SHORT WAVE (CONCERT) COILS.
These colls bave besn spedally deigned for BROAD-
CASTING asd MNEW AMATELR WAVELEXNGTHS,
They are " in dimmetir and mounted on steodard
BLURNDEFT aul plag -5 that they are jiterchangeable
wilh BURNDEFT FA] XNT QOIL% The new oolls (4 i
namber) replace Bumdepl Coils Mo, 3% &wd S0 which are
now dissoutinued. Prloa (sat of 4 ooila) 26/ -.
Wavelength range apy ox. 1%0-7%0 metres o nl'rn{::nmtinn
with ‘ooo7y mid. wvariable condenser [BURNMDEFT
VERNIER).

OUR ILLUSTRATED CATALOGUE
gives full details of our absolutely complete Re-
caivingEquipment lnrﬂ‘_ll.l up tnFE Valve Sets
Prices from E£21.

Catalegues Poat Frees on Application.
LONDON SHOWROOMS : 15, Bedford Street, Strand, W.C.2.

BURNDEPT LTD.,

Manufacturers of Wireless Aplrlrltu.,
Aerial Works, Blackheath, London, S.E.3.

MANCHESBTER—4, Corporation Straat. LEEDS—i8, Ot. Oesorga Straat.
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THE WESTON
MODEL 280 VOLT-AMMETER
Triple Range. 150/15/3 Volts. 15/1'5/0°15 amps.

ﬁhhﬂﬂulﬂmuthﬂaﬁlﬂhmﬂiuh'&ﬁu

Eesearch Work, ie

§ Vol mm_—'m scoumualaior cells, dry batteries, measuring
fall of _across poleniiomelers.
15 Volt Range— Testing 8 orf 12 volt accumulstor supplying

voltage to valves, efc.
150 Vali Range — Testing H.T.;Balleriea, (213

0.15 Amp Rangs (150M.A.| —Measuring H.T. current lo transmitting
valv determining

-y rhecatils, ﬂ_ "
18 lmm Adjusting fillameni currests, elo.

15 Amp Esnge. - Massuring owtpat or charging curnent of socumu-

ators, ele.

NOTE. —The 3 volt range may bt naed &8 & pensitive low rangs Milll- Ammeter.

BEVEN INSTRUMENTS IN ONE CASE.
PRICE £1 5, less 20 par cent.

Write Por Ffurther particulars.

WESTON ELECTRICAL INSTRUMENT CO., LTD.

Audrey House, Ely Place, Holborn, E.C.1
Telegrams : = Pivoted, Smith. London."

Telaphome : Holbora 03,

Leather Case 15/ -

? ELECTRICAL
MEASURING

INSTRUMENTS

MODEL 280

Wireless Equipment
LIMITED

Telegraphic Address :  Wirelguin, Weitcanl, London
Pl'un!: ‘E.."rild bﬂﬁ

M anufacturers of all classes of
Wireless Apparalus.

HE above Company wish to bring to
I the notice of their many chents, ther

change of Title and Address.
WIRELESS EQUIPMENT LIMITED
(late The Wireless Fquipment Co.)
have upcned Offices at
90, Charing Cross Road, W.C.2

to which address all communications should

be sent.

ur furtker Advernsrmenis (o tcie aIge wiil be of intereir,

H'l'f\-rn-fnlu] Sranw—2 OM, 2 EKF, 2 BE.

fetail Apenis—HAMBLING CLAPP & Co., 110, Sirand, W.C.2,
A ER5 STORES, Falkirk, Scotlamd.
EATABDE, Devenier, Holland,

itffices=—0, Charing Cross Road, Losdon, W.C.Z.

Another Good Offer

4"'“”2 0 EHELLUL 01D

ACCUMULATORS

Absolutely New and of Highest Quality

Price 11 /9 each

Postage 1/=

USUAL STOCK SIZES

4 wolt 40 amp. 1B/B

[+] \'l:lll‘ 40 amp. 283

4 .. 60 £1/8 | & .. &0 a1/
4 ,, B0, ®B2's . 80 373
4 . W . 30- & . 100 41/8

218 extra for Packing Case (returnable].

F. YATES & SON,.... oo ws.

[ (me minmle from Nofting kil Gafe Stafion . Phome=Park ggrb
“Irllt luq' L,Ilf—‘Fnl.'_Im LHE =101 lar POiLAEE.
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The Valve Transmitter of the Eiffel Tower

By E. Mavrice DELORAINE,

I.—HisTORICAL.
UR intention is to give, as far as possible,
a general description of the radio-telegraphy

\_7 and hony station of the Eiffel Tower.
We shall begin by describing the valve transmitting
ftation, because of the present great interest in
radio telephonic broadcasting.

The first experiments in connection with this
iransmitting set were made in April, 1921. The
question was then complicated by the fact that
triodes capable of delivering wer were not
available in France. The tubes on the market
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wore first studied, and when this question had been
roughly solved, the circuit itselfl was considered
with a view to telegraphy. This was practicallv
settled in September, 1921, and after this date
afforts were directed towards adapting this in-
stallation to radio-telephony.

The sot now used s experimental rather than
commercial, It is the result of widely wvaried
experiments, and the original ideas have been
modified in many respects. A part of the apparatus
might almost be called * junk.” The erection of
the set ia entirely due to the military and civil

™ ’
¥

The' Eiffel Tower Telephony Transmitter.
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personnel of the Eiffel Tower under the distinguished
direction of the Chief Engineer, Mr. Laiit.

11.-—=TrioDES.

Three different types of triode can be used
without inwlvi:. any rewiring of the set. We
shall cite the " Neuvron " type of triode (Fig. 1),
nuﬂﬂbyGBUmmt,thaﬁmquﬂhlmmm
cinema world. It stands about 14 inchea high,
takea a filament current of 5 amps. at 18 volta
with a maximum plate filament voltage of 3,000
for modal A, and 1,600 for model B. The input
on the anode may amount to 500 watts without
over heating. The anode in the form of a vertical
nickel cylinder corrugated to increase its rigidity
and radiating surface.

Fig. 1.

A Nevwwron ™ Falve.

The grid is a spiral, coaxial with the plate. The
filament is a closed V, supported at the top hir.’ H
spring which keeps it in tension when hot. The
ends of the V are joined to the socket by a zig-zag
metal tape, which being capable of dissipating
heat easily, prevents the glass from ecracking
eowing to overheating. The bulb is exhausted as
rompletely as possible, and the electrode submitted
to an intense electronic bombardment to remove
oocluded gas. Martial sublimation of the metal
takes place blackening the glass and thereby some-
times reducing the insulation of the electrodes,
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position,
currant of

The lamp should be placed in an u
ﬂf-ll‘.i. the bulb cooled by a downw
air.

Another type of triode is made by 5.LF. (Bociéts
Indépendante de T.8.F.). This tube (Fig. 2) =

Fig. 2. A S.IF. Valve.

somewhat smaller. It takes about 4 amps. at
12 volts and the input in the _thta circuit at 2,300
volta 18 about I watts, arrangement of
the electrodes resembles closely thu French type
valve, but the plate is an eliptical cylinder instead
of a circular one, and, being of tungsten, it may
become red hot without danger of being perforated.
The filament is a straight horizontal wire, and the
grid a concentric spiral.

The socket iz of the ** Edison " t

The third type of triode for which socketa were

rovided was that made by the Pilon Works, but
it has not s far been used.

s |

g erecal)

+

Fig. 3. The Circuit of the Telegraphic Transmitter.
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The first two types give highly aatisf
resulta, l'.nhg 5, tubes 1, 2, 3, 4, 5, 6 are 5.1.
make, and 7, B, # Gaumont.

ITl.—TELEGRAFHY.

3 gives the circuit diagram of the telegraphic
ﬁg different triodes (4, 5 or 6 in number),

are 111 in parallel and maintain the oscillations in
the eirenit C, L, in the plate circuit. This cireuit
reacts on the aperiodic grid cireuit through a variable
magnetic coupling L, L,. The antenna-earth
cirenit is @t to the wavelength of the resonant
eirenit by means of a variable condenser.
lu'!r;m Cireuit,
filsament current is supplied by o bat

containing 10 units of 300 am e If-:lurs. Tﬁ
battery normall turkum el with a shunt-
generator capab 60 pmperes at o tonsion
ap to 30 wolts, th%wuu;guiht.im of the machine
being controlled by the rheostat 10 (Figs. 4 and 5).

li'up lied by the battery and the machine respec.

Tha potential drop across the filaments must
be kept as nearly constant as possible during
working, a8 a reduction of tension CHUSEs & COrTe-
sponding diminution of the current in the antenna,
and, on the other hand, excessive hea shortens
the life of the tricdes considerably. hen the
pressure across tha filament exceads the normal
value by 1 volt, the circuit breaker (31) is actuated
by the relay (208). A small commutator [18) is
used to change the working point of the relays
when the type of triode is changed.

SBeparate rheostats (10 to 17) allow the current
and voltage to be set at the value specified by the
maker of each type.

In the filament circuit there are included &
commutator (30) which switches off the earrent,
and fuses (36).

() Ghrid Cirewit.

4

----t.a;.-

T THE STHER
TRaDOE S

AP

e W e T e

Fig. 4. Transmitter Circuid,

The potential across the terminals of the machine,
i across the battery, is read on voltmeter 20,
or a suitable position of commutator 19. The
xcitation of the machine is regulated so that the
enerated voltage slightly exceeds that of the bat-
ery, and the two may then be led without
iﬂ-ﬂm hyu”mﬂnn of t l:l.l'nm.n.lliI b 34. I:-E:ke

wo prevent current- from
qoma the battery to the machine. The ti.n':dmﬁammt
urrent is read on ammeter 21, while a differential
mmeter (26) indicates the amount of current

The grids are wired in parallel and kept at a
negative potential of about 70 volts by a battery
of small capacity. The use of very negative grids,
removing as it doea the working point to the bottom
of the grid plate characteristic, results in the pro-
duction of an impulse only during the positive
half cycle.

This gives an overall efficiency greator than would
be obtamned at the middle of the straight part of
the characteristic.

The seli-induction of the grd ecircmt can be

UNIVERSITY OF CALIFORNIA
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Fig. 5. The Transmitling Apparatus with explanatory diagram.
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varied in by means of a commutator (40).
A milliammeter (22) shunted by a condenser makes
it pomaible to verify that the grid current remains
very amall.

{c) Method of M:ng

To signal, the grid is made very negative by
introdocing a lupp]mtnr]r negative tial
of about volta (Fig. 4), which may ba read on
the emall voltmetar {27). This negative tension
is supplied by a emall D.C. motor-generator, with
two cornmutators, on one of which 20 volts ia placed
to work the machine, while from the other a tension
of about 200 volts in taken. This d;.*nmnn starts
automatically when the triodes are lighted.

The key short circuita the supplementary tension,
the current supplied by the machine fowing in
thin cass through & reaistance. The signalling
mhﬂhhclnna hyhuldmm“htunu-m:ﬂ m
being a to work at very high B wit
any sparking at the contacts of the key. If desired,
the triodes can be worked at their maximum
power, when the key is on the marking stop, as
when the key is up, the electronic bombardment
uutﬂ-pbmdb}flqhﬂ id, and the plate has time to
cool. nder these conditions of working, the key
should not be kept de as the plata bacomes
excessively hot.

() Plate Circuil.

The plata circuit is common to all the triodes.
The resonant circuit L,C, consists of a condenser
of 0-01 microfarad and a self-induction L,;, whose
valoe im wvarind by means of a contact (42)
The degree of coupling between grid and plate is
varied by means of a variometer (41). The antenna
and sarth are connected to either end side of the
oacillating circuit. The capacity of the antenna
itaelf s 0-007 microfarads, and it 18 connected
in series with & variable condenser C,. The wave-
length of the complex circuit then obtained is set
at 2,600 motres.

Tha platea are fad through a choke coil. A
passage for high frequenoy oscillations is provided
t b & 6 microfarads condenser, connecting
the tea to the oacillating circuit. This condenser
has & value as it acts as a reservoir, The
grid is kept at & high negative potential, and the
current i:rpuplﬂ!at i? the plate ﬂmuit are short
and sharp. The condenser supplies instantansously
the current demanded in the plate circuit when
the grid potential becomes sufficiently positive.
The peaks of the plate current are very sharp,
and give rse to an induwed E.M.F. napa.hlﬂ of
maintaining s heavy ocsecillating current in the an-
tenna, although the mean power taken from the
high tension source is comparatively small.

It i not wise to have an antenna of the aize
of that in the Eiffal Tower, completaly insulated (rom
thu earth, on sccount of the very large static

which may sccumulste on this antenna.
A ghunt of high inductance is provided, to allow
thess static charges to pass to earth, without, how.
ever, affording a to high frequency ocscilla-
tions. As it was irable to earth directly
one side of the high tension supply, a condenser
of 4 mn:mfludlmput.mm batween the antenna
and ground, but isa shunted by reaistance Ia.m{z

The mean current 8 measured by a mi
meter (23), the plate voltage by a \'nltmﬂ-l-ﬂr {24),
and the oscillating current in the antenna by a
hot wire ammmeter (25). With the apparatus it is
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naturally necessary to depress the key for several
mesonida to obtain the maximum deflesction. If
the triodes are delivering high power this is very
inconvenient as t-ha plates get excessively hot.
Furthermore, d Morse-wor the deflection
of the neadle is varying all the time without bearing
a dafinite relation to the rurrent in the antenna.

I— AN
Cur FT
D WL LA TR
OCATMGE DRECTLY
e ﬂé
CLRRIENT
I
WA
1 ATES
TRAHLF R R
T ik
CRaAT

Fig. 6.

To overcoms those difficulties a second ammeter
has been provided which gives at any instant
during working the maximum affective current
in the antenna. The antéenna i magnetically
coupled with a second circuit of about two
hundred turns (Fig. 6). latter is connected on
one side through a highly insulated condenser of 10
microfarads to the plate, and on the other to the
filament of a um.a.ll R triode. This condenser
is. charged to a potential equal to the peak walue
of the oscillationa and discharges very slowly
through 6 meghoms. When working commenoces.
the condenser is charged in & couple of seconds
and reaches its maximum potential. The needle
then givea directly the value of the current in the
antenna, and the reading is not influenced at all
hy the speed of working or the nature of the signals.
{e) High Tension Supply.

The plate supply waa originally drawn from a

ring wound generator driven by an aaynehrunulu
motor. An o0il circuit-breaker (32) 18 inserted
on the side of the high-tension supply. A commu-
tator {33) controls the exciration, and a rheostat
(38) allows the tension of this machine to be varied.

After an accident that happened to this machine,
Mr. Laiit proposed the use of a system of rectified
alternating currents. The source being the local
supply or 220 volts at 42 cyecles, which is stepped
up through a transformer. A synchronous motor
works & rotating brush which alternatively con-
nects at the moment of maxignum tension, positive
or negative, the secondary of the transformer to
one or other of the condensers C or C°, (Fig. 7).

This result is obtained in practice by the use of a
small four-pole synchronogs motor. A metallic
arm 18 well inpulated from the motor,* and carries
at each end a small wheel which in the course of
one revolution connectsa successively a to ¢ and
'I:-t.ud a b c d being contacts placed at 80° around

ery. Thesa contacts consist of bow-
ai'mpad ﬂfuhﬂ: steal wires of 1 millimeter diameter.
These contacts are fixed on &8 movable ebonite
mounting plate, which can be turned through such
an angle that the contact is made at the time of
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maximum vol . The condensers C and C'
have a large capacity : 15 microfarads. T are
sach charged 42 times per second and always
in the same sense. Thus a continuous current
can be obtained between the terminals of these
condensers, with an wundulati voltage. The
Huctuations are partially choked out by the use
of a choke coil in series and condensers in parallel,
which at the same time prevents the return of
high frequency current into the transformer.
The final fluctuations are of such small ampli-

I e
L‘.
i O e
-:- ORI TR TCR
3
Fig. 1.

tude that they are not detected by a receiving
set oven when close to the sending station.
IV.—TELEPHONY, '

The circuit used for telephony is exactly the
same ns for tel , oxoept that the signalling
apparatus is rep by a modulating device.
(@) Oseillator.

A new triode maintains in A resonant circait
a.b., oscillations whose (requency corresponds
to the allotted wavelength.

The triocdes in parallel have in their grid circuit
a new self-induction L, which is imduetively coupled
with the oscillating circuit of the oscillator. These

<=0
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grids are further raised to a negative potential
of 120 volts (Fig. §).

The oscillations set up the oscillator are
thus transmitted inductively to the grids of the
tricdes and reproduced amplified in the plate
circuit. The antenna circuit is then tuned to the
same frequency, by adjusting condenser C,. Thus
the maximum current in the antenna is obtained.
A retroactive coupling between the inductance L,
in the plate circuit and L, in the grid circuit of
the triodes com ates for damping in the eircuits
and further increases the amplitude of the oseills.
tions. The advantage of the system is that the
periodicity of the antenna oscillations is not
determined by the characteristic of the antenna,
but by the period of the oscillating circuit of the
oscillator, with the result that the wawvelength
emitted is very nearly constant, and the inevitable
varistions in the ocapacity of the antenna, for
example, do not cause variations in wavelength.

~We may Iaﬂmba hy‘::ihn way that ﬂul:ghhﬁ
eircuit wou ve vantageous in
printing tahgmph}rr?whm sharp tuning is used
and therefore the wavelength must be kept constan
within extremely narrow limita,

(b)) Modulation.

The first triode also plays an important part in
modulation, as it is the oscillations in its cipcut
which are first modulated by the voice currents.

The speech waves may be generated in a micro-

hone on the set, or transmitted over a special
ine-girenit from the local switchboard. The voice
frequency cuarrents are first of all amplified by
means of a two-stage amplifier.

The trindes used in this case are small French
tubes with cylindrical grid and plate. The coupling
between the microphone circuit and the first
grid and also between the plate cireuit and the
second grid is made through step-up transformers.
The grid potential is — 6 volts to avoid the distortion
which would result from the current which other-

-
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Fig. 8, Details of the Telephony Circuit,
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wiss would How in the grid circuit at the points
of maximum the positive potential. In the plate
circuit of the sscond tube a self-induction and
a condenser of about 0-001 microfarads are placed
mTT-tH. ped b

5 impedance 18 necessary to obtain on the
grid of the oscillator a potential varying according
to the speech wave.

The local cecillations of circuit & b are thus
modulated to telephons frequencies and through
the coupling L, these modulated oscillations
are iransmitted to the antenna circuit. However,
there exists a direct coupling between the self-
imductance of the grid circuit of the oscillator and
that of the triodes. The quality and amplitude
of the modulation depends upon a correct degres
of coupling between the inductances.

RHeferring back to Fig. 5, the self-inductances
Ly L, L,, are indicated by the numbers 37, 38,
3%. It s possible to change their respective
positions to obtain & coupling which gives 8 modu-
Istion which is very nearly perfect.

No. 40 is an ammeter in the oscillator circuit
and No. 41 is the capacity C, (Fig. 8).

The adjustment requires a high degree of skill
and it s possible that a simpler circuit may be
adopted later. It is, however, interesting to note
that, contrary to what is often thought, excellent
modulation may be obtained by merely varying
the grid tial. Mr. Levy, in 1916, had alregdy
fized up o set, with & range of 300 miles, giving
exrellent resulta, with grid modulation,

WORLD AND RADIO REVIEW
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mitting the switch sautomatically disconnects
the sending side from the antenna, serious con-
sequences being thus avoided.

V. —Erriciency.

The overall efficiency of the set is relatively
high. This is dus in the frst place to the use of
& vory negative grid, which causes only sharp current
peaks in the plate circuit.

Furthermore the use of an oscillator with an
initial frequency constant to within narrow limits,
allows the different circuita to be sharply tuned
to the conditions of maximum efficiency. When
once this setting has been made it does not need
read justment.

When the set tranamits under the following

conditions :—

1. Non-modulated continuous wavea of 2,600
metrea.  Corresponding to 7-5 ohms of
effective antonna. resistance.

= 2. With 5 triodes in parallel
3. With a plate voltage of 2,300 volts.
We have the following figures :—
Input plate current - - 03530 amps.
Input energy on the plates 1,265 watis,
Effactive antenna current 8- amps.
Energy in the antenua 600 watts,
Efficiency . - 35 9

When the cecillationa are modulated the effective
current may reach 11-5 Imﬁa. in the antenna.
Thia correaponds to 1 kW. ¢ efficiency is then
lena—about 50 per cent.

Tho exiit degres of modulation is not known

UNDERSROUND
i STETION OF
1;.-.1.--.-.:-.:4-.-&

Fig. 0.

i) Anienna,

The antenna used is the large one of the Eiffel
Tower, consist of 6 galvanised steel cablea
fixed st the to t insulated from one another.
They are led down like the guy ropes of a tent,
and joined together where they enter the post
(Fig. 8. The antenna capacity is 0-007 micro-
farads, and its natural wavelengith about 2,000
metres. The earth consista of & large number
of zine plates buried under the station and having
a total surface of 800 square meires. The antenna
switch for the triode set ia controlled electrically
by & button (42). If by mistake the operator passes
to the receiving position while the set is still trans-

g ", T, il "L T

Arrangement of the Antenna af Eiffel Tower.

precisely, a8 no oscillogram has bean taksn for the
antenns current.

It is, however, possible to get an idea of the
amplitude of the modulation ﬁ' comparing the
antenna current with and without modulation.

VI.—REsuLTs OBTAINED.

The resulta observed by the many posts that hear
the Eiffel Tower's radio-telophony show that the

uality of emission has been continually improving.
q‘hin is due to more accurate setting and greater
skill on the part of the personnel.

The receiving sets include the amateur’s et using
a simple crystal detector, as well as the specialist’s

d
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set with a perfected selective set using multi-stage
amplification.

In & general way it scems that amplified re-
ception at high frequency with resistance coupling
hus given the best results, as far ss clearness
and distinctness of speech i8 concerned. A wveory
ligh degreo of selectivity may be used, reducing
the effects of atmospheries and interference due to
other stations, to a minimum.

We shall cite the following results :—

{1) 180 miles from Paris a simple direct coupled
receiving set with a galena detector and 3-wire
antenna, 260 feet long and 65 feet higll,
gives excellent reception.

(2) At the Hague, 250 miles from Paris, a corre-
spondent of Radio Niews writes to say that he
could hear very distinectly with a 4.-wire
antenna, 80 feet long and 13 feet above the
roof by using a single triode.

(3) At Genoa, 260 miles from Paris, very strorig
clear reception, with a retroactive circuit
on B twin wire antenno 180 feet long is
reported.

(4) At Milan (400 miles) a 3-triode amplificr
(the first tube being used at high frequoncy

with retroactive coupling, and: the other -

two at low frequency) gives reception with a
loud speaker on an antenna 50 feet long when
the first lamp works as an autodyne.  Other-
wise the speech is weak. In both cases
there is a eertain amount of distortion.
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(3) At Edinburgh (620 miles) a 4-triode amplfier
{a high frequency tube, a detector with
retroactive coupling two low frequency
tubes) reproduces music clearly 12 feet from
the telephones, using an antenna 100 feed
long. Speech iz slightly distorted.

(6) At Colomb-Bechar and at Ouargla (1,200
miles) the operators notify us that the re
ception is very good with the normal antenna
using & 4-triode resistance-amplifier.

The Eiffel Tower transmita daily by radio-
telephony a report of the national meteorological
bureau mdicating the weather expected on the
next day in different districts.

This forecast, which was first of all sent out at
4.30 p.m. (Greenwich time), is now wirelessed at
6 p.m. summer time.

On account of the importance of & knowledge
of the weather for certain industries and for agricul-
ture, a second daily bulletin is being considered.

The transmission of Press and financial news 1=
being studied at present by the Postal Administra-
tion, but such a service cannot really be satisfactory
until 2 sets of at least 2 kW have been substituted
for the present temporary one, whose power is less
than 1 kW,

We wish to express our thanks-to Mr. Le Com-
mandant Jullien and Mr. Laat for Itil:llﬂ}" allowing
us to use information published in an article
the Londe Electrigque.

Charging Accumﬁlatﬂrs from A.C. Mains

By Hamorn E. Dysox.

VERY large number of amateurs put
Atlmﬂmlv&a to the inconvenience of carrying
their accumulators a mile or more to be re-
charged simply because their supply current is
alternating and they believe that troublesome or
costly apparatus is required to rectifly the supply.
The principle of a simple apparatus that will
servé the purposs will be seon from Fig. 1. A
steel reed L of thickness 0-015 ins., is supported
on edge and clear of the wooden base by the brass
angle bracket C. It is free to vibrate but it must be
tuned to vibrate at the supply frequency, as other-
wise the movement is extremely small. This is
ﬂm:'i:rmpllahh:l by passing the Immg screw D) through
@ slot in the end of the reed  After completing
the instrument and connecting on the supply
{but not the accumulator) this adjuatment is easily
made, as when in tune the reed will swing from
1 in. to & in. at the tip, and when out of tune the
movement will be diffeult to detect.  Onee the reed
ia tuned it will not need to be altered again.  The
dimensions given in Fig. 2 should be followed
exactly for the usual freqpuency of 50 periods. For
40 periods it will need to be a little longer, amnd for
60 periods a trifle shorter, the right length being
easily found by mnl..mg it too long and entting biits
off until it will tune. The contact spring is made of
steal 0023 inches thick, and should be made
exactly to dimensions for reasons connected with

phase angle, which will be dealt with later. It
should be firmly riveted on and fitted with silver
contacts. Platinum would, of course, be better
but is not essential.

The magnet A is clamped to the base by a brass
strap B, with a serew through the centre. The pur-

Lob’l s 008 0 U 1 LYY emems
Fig. 1.

Original from
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pase of this is to polarise the reed, as otherwise it
would only vibrate at double frequency. The best
position for this magnet can be found by trial.

(e of the used in telephone magnetos
ia suitable but a less poweriul one can be used
moceanfully if carefully adjusted to be as near as
poesible to the resd without touching it when it
vibratea.

The reed is alternativoly attracted and repelled

eoil K, which carriea alternating current,
thus cansing the contact O to be open for one-hall
eyele and o for