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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,

[ e,
"-LI :

Be!

—

I

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



+JCKE 3, 182%2

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,

THE WIRELESS WORLD AND RADIO REVIEW

Jowe 3, 1832

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,

UHIVERSITY OF CALIFORMIA



Juxe 3, 1922

THE WIRELESS WORLD AND RADIO REVIEW

25D

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



Jrxe 3, 1822

{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.



Jone 3, 1922

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.

"THE WIRELESS WORLD AND RADIO REVIEW

07

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.
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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.



30z

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

THE WIRELES88 WORLD AND RADIO REVIEW

Juse 3, 1932

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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Ing. E.P.C.I.

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.

UNIVERSITY OF CALIFORNIA



Joxe i, 1922

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 the other.

e Lty
Fig. 2.
The coil may be fixed by & fibro strap or screwed

¢ & small movable platform, so that it may be
mv:dﬂmm.t.h? beat distance fion from the reed. Ii'we-
ey iron core ve the nisite
sdjustment, The core -huqu.‘rhEilhuut- ?ﬂﬂ in.

of ordinary iron core wire, for if solid it
Ifwl:lnntnn.l.? overheat but the eddy currenta would
delay magnstisation. A bobbin with a winding of
sbout 1 in. diameter by about 14 ina. long, wound
with No. 34 wire, is generally suitable.

The contact screw G in the angle bracket J is
fitted with milver tip and knurled lock-nut H.
It is the only thing that ever requires adjustment
after the rectifier has once been set to work, and then
only after the contacts have been cleansd.

It will be found that when ing without sparik-
ing the contact will be open when the rectifier
(L] ttoppnd_

This makea an kind of cut-out unnecessary as
Lha aerumulator i-rl:m open circuit if the power should
fail H%mhﬂthﬁﬂrlﬂjmﬂdﬂwrﬂd
opens the eircuit when the A.C. volts have dropped
to the accumnulator voltage, so that no current is

E i this resultsa in surprisingly little trouble

AR important dim have bee

important dimensions have n given, but
other dimensions may be varied to suit tﬁ:n maker.

The cirenit to be used is given in Fig. 3. the
rectifier terminala being shown at A. It will be
noticed that s transformer is used. This results
ina saving of current as the 10{ or 200 volt

may be thus economically reduced to 15 volta
for ing & 8-volt accumulator, This may seem
oo great, but it should not be reduced below this.
Further reduction takes place in the resistance F.
This may be s fixed resistance of 1 ohm if the
rectifier 18 only used on a battery of 40 or more
m bours, when the charging current will

ly be about 3 amperes. If used sometime
o0 smaller accumulators a variable resistance should
be used. It must never under any circumstances
be omitted, as both the transformer secondary and
the accumulator have such s low resistance that
if the contact were even alightly out of adjustment,
very large currents might flow which would im.
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mediately destroy the contacts and contact
Bpring.

I} ia the accumulator to be charged and C ia
a direct current ampere meter. A moving coil
ampera meter is suitable, preferably with centre
zero, but if not available a simple coarss-wound
galvanometer may be used if t well away from
all ironwork, especially the magnet of the rectifier.

It may be calibrated with sufficient accuracy
by the use of measured pisces of resistance wire, and
an accumulator. Its purpose is not only to measure
the charging current but to indicate its direction.
With everything connected except the main supply
switch in the H.T. side of the transformer, close
the rectifier contact hand. Current: will flow
thro the galvo. If the charging current is
0.K. it will give a deflection in the reverse direction
to this. If nbt, the accumulator must be reversad.
Once correct polarity is obtained the rectifiar will
always start up in the correct direction.

The resistance B is unlikely to be wanted at all,
the coil being straight across the transformer
secondary.

It is marked on the diagram because it may
possibly be found that no adjustment of the
contact will produce either a break or
a D.C. current. The reason for this will be that the
phase relationship between the current in the coil
and that through the accumulator ia not correct.
This may be alterad by inserting in the circuit at B
a 50 or 100 chm reaistance, and moving the coil
nearer to the reed il neceasary, to maintain
vibration.

It is also possible to operate the eoil from the
H.T. supply side of the transformer through a lamp
or condenser. This will use more energy, of course.
The coil must never be put in seriee with either
primary or secondary of the tranaformer.

CILLS OM CHARGE
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Fig. 3

The rectifier from which thess dimensions wers
tuken has been in regular use for several years
and runs most days for a fow hours on currents
fromn § to 2 amps. necording to size of accumulators
to be charged. It has occasionally been used on
4 amps 6 volts, with every satisfaction. It is left
in cirenit for 50-hour continuous runs on  first
rhargea without any attention other than cleaning
the contacts with emory cloth after the run.

It is guite easy to use a split secondary trmna-
former and a contact ench side of the reed, but the
arrangement illustrated has proved quite sufficient
and uses an ordinary small power transformer.
The energy to operate the coil is under 1 watt
and no fear need be felt that the intorrupted cur-
rent i3 harmful to the accumulator,
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The Construction of Flat Spiral Inductances

By W. ErvNETH ALFORD,

f‘[‘H'E following notes on the design and con-
struction of flat spiral or * pancake ™
inductances are tha outcome of a considerable
amount of research with a view to

(i) Producing a neat piece of apparatus.

(ii) Producing a “ pancake ' of more robust

nature than that wound by the * spoke "' method.

ol Ml s B . M
8 g 8 X who does not
a lathe or other mechanism adaptable to winding
purposes, produces a " pancake' which when
waxed is neither robust nor beautiful, especially
in the sizea.

The method hereafter described is one which
will only appeal to thﬂl:dpmuiug a lathe, and
produces a truly flat spiral without the ssrrations
appearing in coils wound by the " spoke " method,
and h:vE & very pleasing Eppmmzfu.

Procure a piece of round mild steel about 4 ins.
long and § in. diameter. Mount thia in chuck
and turn down a part 3 ins. long from one end
to a diameter of 2 em. On this reduced part cut
a thread } in. whit, § in. long. This constitutes
the mandrel for winding the coils. Next procure
two pieces of hard wood—mahogany or beech
(the latter ia preferable from the *'turning
point of view) and turn two discs equal in diameter
to the largest coil one wishes to make and } in.
thick, and drill & 1 cm. hole through sach. The
faces of these dises must be dead flat. A nut and
washer for the mandrel completes this part of tha
apparatus.

Now a8 to the winding of the ecoil. Havin
determined the size of wire and the dimensions o
the coil it is desired to maKe—single asilk-covered
wire is much preferable to enamelled wire for this
method of winding—procure two discs of celluloid
—poro cellon does excellently—about 005 in.
in thickneas and about } in. larger in diameter
than the desired coil. Drill & 1 em. diameter hole
through the centre of each and flatten if necessary
b# immersing in warm water and preasing.

Mount the steel mandrel in the lathe chuck by
ity thicker end and then place the dises on in the
following order. Wooden disc, cellon dise, second
oollon dise, and wooden dise, the nut and washer
eoming of course on the outside. The wire must
now be prssed between the ' eellon ™ dises, the
end being brought out through a small hole near
the centre of the dises. The nut on the mandrel
is now screwed up till the wire just passes com-
fortably wvet fairly tightly hetween the cellon discs,

A rlean tin must now be oblained, and a short
length of } in. coppar tubing soldered into the rida
ubar the bottom, to this is connected a piece of
rubber tubing ending in a piece of drawn-out
plasa tuting. A sorew-down pincheock isx used
us o tap on the rubber tubing. A dilute solu-
tion of celluloss in acetone is made by disolving
#w piece of cellon 5 ins. square in 50 ce. of
weatons, This solution is placed in the tin
which is arranged so that the liqguid may be directed
through the glass end piece between the cellon

diges. The wi process now begin—allow
the cellulose solution to flow between the plate.
at & iniﬂﬁ fast drip and wind as fast as rmafety
permita. the wire is nearly filling the slot run
in as much cellulose solution as poasi and serew
up the clamping bolt tightly, supplementing this
if possible by two or three ter's cramps.
Remove from lathe and leave in a horizontal
ition in a fairly warm and dry place for 24
ours at least. It will then be found that when
the clamping nut and cramps are remowved the
wooden disca may be lifted off, leaving the cellon
disce welded together containing the flat spiral
of wire. It is now desirable to trim off any excres
cencea from the edges of the cellon disca and fll up
any open spaced with the cellulose solution.

UL ol
Borirron
r———
Wl THE —
CHUCK, 3 *
[ SprS——
L .4
OFf MAMCRANY (4BCS
CELLON DECY

Fig. 1.

The resultant pancake is very robust and of
pleasing appearance, and is well worth the trouble
of the somewhat elaborate system adopted for
ita manufacture. Fig. 1 shows the arrangement for
winding in a lathe. Fig. 2 in a seriea of curves
useful in the design of ** pancake " coils, allowing
one to use the size of wire available, and to see at
a glance the dimensions of the coil having the
desired]l inductance.

The mean diameter is only taken up to 10 cm..
aa the overall diameter of such a coil ia 22 cm.. and
the working of the winding method is liable to
become cumbersome in larger coils,

Approximate wavelengths obtainable with certaun
inductance values and capacities of 0-0003, 0-0005,
and 0-001 mid. are given at the side of the

the diagram.
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How to Get the Best from Your Set

HINTS ON THE MAINTENANCE OF RECEIVING APPARATUS

By PErcy W. Harms,
{Author of ' The Maintenance of Wireless Telegraph Apparatus.™)

I.—CrysTAL RECEIVERS.
IRELESS receivers for broadeast reception
can be divided under the two headings of
valve receivers and crystal receivers.

Seeing that the wav for broadecasting has
been so recently decided upon, the manufacture of
_seta specially designed for the purpose has not been
long under way. At the present time, however,
there are a number of ssta in the second catagory

on the market, and it is thought that a few
hints on how to get the best out of such sata (what-
aver their design or manufacturs), may prove of use
to the man who ia just taking up wireleas,

First of all, it should be clearly grasped that
crystal receivers are not in themselves ampli
of received signals, so that in such receivers, with
their associated asrial and earth connections, it is
imperative that all loases be cut down to & minimum,
This point is of more importance in erystal receivers
than in thosa of the valve type, aa the latter, if
suitably arranged, are capable of providing ﬂmarg}r
to make up some of the losses whmE may arise [rom
inefficient arrangmenta, whereas in crystal receivers
no such losses can be made up.

Other articles in this magazine have described the
method of making and erecting wireless receiving
aerials. Such serials are invariably insulated at
certain pointa to prevent the leakage of energy to
earth ; but becauss an asrial insulator is efficiant
when installed, it does not follow that without
attention it will continue to aot efficiently, and, in-
deed, in certain circumstances it may lose its
insulating properties entirely.

Aerials are often au-ut.adum :ig the chimney -pota.
F ua&lﬁ' the mast is lashed to the chimney-

and in certain conditions, after the set
h.u been in operation for a fow woeks, the asrial
wires, insulators, guy ropes, and mast, may becoms
coated with a thick deposit of carbon from the smoke
emitted by the chimney beneath.

In winter time, when heavy rains are frequent
thia sooty depoait is largely washed away befdre it
has time to accumnulate. With long spells of dry
woather, such as we had last summer, it may, how-
ever, become very harmful. All insulators should
therefore be periodically inspected and wiped with
a damp eloth.

Most of the crystal detectors now sold consist of
a mineral substance such as galena or fused silicon,
upon whirh the point of & fine wire lightly reats.
"T'he surfare of a erystal is never uniformly sensitive,
there are always certain spota where the hest results
ean be ohtained. Dust and grease are very in-
jurinus to the surface of o erystal, and on no account
should the surfare be touched with the finger, or 0
microacopic film of groase may be formed on the
rurface, and spoil ita rectifying properties. Some
detectors are enclosed in glass or other insulating
tubes, to prevent the deposit of dust, and to lessen
the chance of the surface being touched.

Agnin, the wire point should never be rubbed,

|

even lightly, over the surface of the erystal, or the
senaitivity, which is not uniform throughout the
substance, may be removed by scratching. If
the testing buzzer indicates that the mazimum

senaitiveness has not been attained, the point should
be withdrawn, and very lightly ap to another
spot, any change of postion carried out

only after removing the point from contact. In
those cases where the wire is attached to a kind of
universal joint, the whole surface can be explored
point by point. In other cases, the point can
move across the crystal in one direction omly, in
which case, once a particular line has been

it is to rotate the crystal in its ho to
find a fresh area for test. A good crystal will have
many sensitive points upon it, and when such a
erystal is found, it should be treated as carefully
and delicately as an expensive watch.

All erystals do not require the same prossure to
give the E‘“ muhn.m Uit 3::-: upﬂraht-lu best when the
int rests wi i poasible pressure u
ﬁ?& surface ; othera give better resulta when m

pressure is quite firm. The writer once
a piece of fused silicon which functioned admirably
even under a which would have fractured

many ¢ . A few careflul experiments should
therefora be made to find the best wor pressurs
for the particular type of crystal in dea. ihle,
the from whom the set is pure should

be queationed in regard to this.

A crystal detector which is very sensitive when
properly handled, is a combination of zincite and
one of the many 'varieties of co prritea. This
cnmbmnhun rally goes un pﬁ the name nu'.

incite is & reddish and very u.-]:g
friable urrital which raqmru careful
The copper pyrites used in conjunction with it is
a more robust substance. If several specimens ut
each crystal are available, a pair should be chosen
which enable the maximum number of adjustments
to be made. Zincite crystals should be picked to
have ona portion prﬂ_]-wt-m% more than any other,
80 that thia point can be any part of
the surface of the op . Bome of the
erystals of the perikon da-tantum fittad to ** disposal ™
apparatus I have found to be wvery badly
mounted.

In selecting copper pyrites for smach a combination,

soo that the specimen is as flat as ible. The
two erystals should be so adjusted that they prees
together firmly, but not too heavily. Too heavy

o pressure will tend to break the delicate rneite
If & zincite specimen is found to be insensitive,
tiny portion carefully broken or scraped away may
reveal a more sensitive spot. Similarly, a
specimen of noE;pfnr pyntam mai be lmprmrafm*
reTaping.  As ore mention it is extremel
important that the surfaces should not be 1uunhad
with the hand.
(A further article on the maintenance of wireless
apparatus will appear in our next issue. )
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Connecting Pocket Batteries for H.T. Supply.

By E. VErxoN BARKER.

pocket batteries, which has the additional
advantage of costing nothing, may be of
interest to readera,

The usual 4-volt units are still used and preferred
by & large number of wireless amateurs as being
more economical than the larger units. Soldering
the terminals together is the usual method employed,
but the writer has come across experienced workers
fone is & Transatlantic Tesl prize-winner) who have
be#en content to exercise their patience by twisting
hits of wire around the terminals —a most irritating
and unticy-looking job. Both of these methods
have obvious disadvantages.

q QUICK and effective method of connecting

In thinking out a better method of not only
connecting but disconnecting these small batteries
{an important point when a battery gives out and
has to bo replaced by a fresh one), it occurmed to
the writer that the back of a safety razor blade
would be just the thing. So I looked out all my
old * Clemak " blades (I have a habit of keeping
rubbish, which frequently comes in useful years
later), took off the backs with a pair of pliers, and
there you have a perfect bridge ready to clip on
to terminals. * Clemak,” * Gem,” or any single
sdge blade will do.

To make a neat job the negative terminals should
be bent L-shape to bring them in line with the
positive terminals, and then shortened with a pair
of scisgors to the same height as the positives.

The connecting of two small spring clips to
H.T. leads will be found a good and cheap arrange.
ment to complete the job. By clipping on to any
of the bridges, tappings can be taken from either
end for any voltages required. The method of
arfangement 8 shown in  the accompanying
hotograph.

Now it iz quite possible that these cld razor
blades may not be easily obtained, although
thousands must be thrown away yearly ; so for
the benefit of new radio recruits and others 1 will
-1ﬂt-nbe an easy method of making these bridges

hand. A sheet of tin will be found a most

L

suitable maternal of sufficient springiness and easy
to cut with a Eu.i.r of scissors. Cut into small squares,
size 1jins. l{ins. Bend double lengthwise
over a short length of metal rod {4in. to §in.
in diameter. Leaving the rod inside, press the two
sides firmly together in a wvice, or with pliers,
leaving the folded end projecting, which will act
ns a spring when in use. After withdrawing the rod
replace in the viee in the same manner and screw
up tightly. This completes the work, as it will be
found that when withdrawn from the vice, the
amount of springiness in the tin has left an opening
which is just right to slip on to the flat brass
terminals and make a good electrical contact.

A written description of how to make or do
anything mechanical usually looks at first more
troublesome than the actual work ; but, without
exaggeration, the writer has made two dozen of
these terminal bridges in less time than it has
taken to solder or twist with wire the same number
of terminals.

When once you have your bridges made they
can be used indefinitely, and the making or re-
inforcing of a high-tonsion battery is a matter of
ininules.

Notes.

The Nauen Station : Extension.

The wireless plant at Nauen is about to undergo
an extensive development according to a statement
in the Telefunkben Eeitung. It is stated that seven
more masts 210 metres high are to be erected while
four of the existing masts are to be strutted. Work
is already proceeding, and the Transradio Company
has increased its capital by 25,000,000 marks to
obtain the requisite funds.

Wireless Societies of the United Kingdom.
In the list of Wireless Bocieties of the United

Kingdom, recently published, it is regreited that

the name of the Edinburgh Society was incorrectly

given. This Bociety is known as "' The Edinburgh
and District Radio BSociety.” The following
Socioty should be added to the list :—

The Wireless Society of Highgate, 49, Cholmeley
Park, Highgate, N.6.

Personal.—Mr. A. A. Campbell Swinton,
F.R8., MInst.CE, MILEE., has joined the
Board of Directors of Messrs. W. T. Henlev's
Telegraph Works Company, Ltd.

On Heterodynes : A correction.

Owing to errors in Li[‘u.'l-l'i:il.gu- in illustration of the
instalment of the article ** On HPtE‘rﬂl’l}lLEﬂ " which
JI.']-E.HJ-EI.I.’LH.' in the issue for May 27th, we give correc.
tions as follows :—Fig. 14 should show one mov g
vane less on each side.

In Fig. 16 the double switch should serve to
vonnect U, and C,;", O, and C,", ete.

In Table 111 the first Coil Xo.
instend of S,

should be 75

UNIVERSITY OF CALIFORNIA
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Correspondence

To the Editor of The Wirerkss WorLp
Avp Rapio ReviEw.

8ir,—1 would wvery much sappreciate your
publication of this letter informing all British
amateurs that my station will discontinue all
transmitting experiments after the 30th inst.,
and probably until October next. Knowing that-
“BAB is & very familiar station to many London
amateurs,” I would hate to think they are tuning
for me while I am not sending.

May I take this ritunity of hearti i
the ngmmul Eﬁti:gﬁnltaur}; who kllwh‘;'.\g?;tﬁ
signals and whose help was v valuable, wish
them all succeas in tll':oir wm::rrmd more freedom
for next winter,

With congratulations for the regularity of publica-
tion of your very interesting magazine.

: “ftun DeLoy,
French, " BAB."
May 28:4, 10922,

To the Edor of The WirnerLess WorLp
AND Rapio ReviEw.

Bir,—My letter to the Wireleas World and Radio
Review of May 6th, regarding the many errors made
in the dail radio science has
brought ma}r IEI:T amrrupﬂndenu from
porsons who are interested in wireless that I
venture once more to make a few remarks—this
time to the amateur.

Now that we have entered upon the field of the
most wonderful of nature’s secrets it surely behoves
aeveryona to study and thoroughly understand the
functions and reasons for every unit of wireless
apparatus. To-day there are thousands of people
ruahmg’ to purchase complete receiving ssts in
beautifully i hnx-£, with -mauEtE topa ;

rotty little glow valves and pretentious switches
Fbut heaven unl]rlnllglm what ia ingide !) in order to
satisfy their curiosity and “listen in." That
curiogity i8 but natural. They are eager to hear
what, after all, is a modern miracle. They can,
with the expenditure of a few pounds, enjoy the
resulta of twenty years of radio reeearch, much of
it patient and unproductive, as I know to my own
cost, for in the early experimenta in telephony
upon low power for distance | worked daily for
nine months without tangible result !

It i# pot the natural inguisitiveness that |
criticise, but the amazing ignorance of so many
amateurs all over the country—men who for
several yvears have been " listoning in " and have
never taken the trouble to learn why their apparatus
works, and who have never bothered themselves
even to learn Morse. 1 fear that hardly filty per
cent. of our smateurs know anything of wave curve
or time periods. Neither could they explain to a
cluas the action of a hard valve, nor the real working
of u erystal detector.

Umn the other hand 1 admit that some amateurs
wre really experts in radio.  Certain amatours whom
I met before the war—one of whom 1 set up with
his first crystal set - s now one of our greatest men
in radio research have really studied and become
proficient in the technicalities of the svience. But
the mwjurity, olas ! seermn to countent themselves
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with tuning in loud signals from GNI and others,
and turning over the Hague concert into a loud

or.

I agree that such proceeding means ' radio for
the public." But we want somethi more.
Bwugmaﬁ.ng is of course very interesting, but to
the wireless amateur it should be far more intermsting
to be able to explain to his friends the function of
avery piece of his apparatus and so interest them
in the real scignce of radio-telephony.

Dozens of amateurs have recently complained to
mé that all manufacturers assume that purchasers
of their goods know ell about them, hence thers is
‘:‘ﬁm difficulty in obtaining elementary inst ruction.

ia I admit, and only hope that some manufac-
turer will be enterprising enough to hold elementary
classes at which :Eiﬂ could be taught like geography,
and thus infuse into those who use receiving sets
an enthusiaam for real and valuable ressarch.

- Winnaw Le QuEerx,
Devonshire Club, 5.W.

To the Eddor of Tue WireErLess WorLD
AND Rapio REVIEW.

Sir,—It is somewhat surprising that the Govemn.
ment advisers for the new °' Broadcast ' stations
have omitted Leods as a centre; they can hardly
be aware of itsa remarkable geographical situation
for the purpose of broadecasting.

If you open & pair of sompasses to the S0-mile
pcale on a Bartholomew map and strike a circle
with Leeds sa & centre, it will be found to embrace
the whole of Yorkshire, Durham, Westmorland,
part of Cumberland, the whole of Lancashire, part
of Flintshire, the whole of Cheshire, greater part of
Btaffordshire and Leicestershire, the wheole of
Derbyshire, Nottinghamshiré and nine-temths of
Lincolnshire ; that i#, it includes the most important
commercial manufacturing, industrial, shipping and
agricultural areas of the whole kingdom, besides a
considerable area of the sea, off our East and West
Coasta.

It would be almost impoesible to find another
centre embracing such a varied and wide diversity
of ingeresta within such a radius.

Is it presumptucus to ssk ' the powers that be
to consider these points ? ——

=

Book Reviews

The YEar-Boox or Winepixess TELEFGHAPHY AND

Tererrony, 1822, (London: The Wireless
Presa, ILi&d. Pp. 1477 4+ lxxxix. Price
los. net.}

The 1022 edition of this annual is an excellent
indication of the progress made in wireloss tele-
graphy. The principal features of the book remain
a8 in previous issues, but all sections have been
carefully revised and enlarged so as to contain up-
to-date informetion. The list of wireless station-
of the world, both land and ahip, shows & consider-
able expansion over the previous Year-Book.
The Record of Development, which forma a distine-
tive feature, has been completed up to the date of
publication, and the Laws and Regulations relating
to wirelesa mn all rountriea of the world hes |beey
reviscd and enlarged,
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Special articles by well-known wireless sngineers
again form a wvaluable feature, and in particular
mention might be made of an article on the
i of Wireless Signals, contributed by
M. Henri Abraham, setting forth the different
methods which have been made use of commer-
cially for recording wireless signals, with special
referemnce to high speed working.

In the section devoted to amateur and experi-
mental wireless, an article appears which reviews
the activities in the field of wireless from the point
of view of the amateur and experimenter, whilst a
big list of the experimental transmitting licences
grantad in the United Kingdom is included with
particulars as to location, times of working, ete

The list of patents records progresa in invention
and forms a comprehensive guide to what has been
dene during the past year.

At the end of the volume is included an entirely
new feature which should prove of very considerable
valus and interest. This consista of & map of the
world, specially drawn on great circle projection,
with London as a centre, so that the correct
direction and distance of any point in the world
from London can be seen at & . This map
will ba found wvery wvaluable in eetimating the
relative distances of wireless stations heard in the
London area, and the map is of course accurate for
mast practical purposes for a considerable range
beyond the United Ki This map is also of
great value in connection with directional wireleas.

The publishers have fortunately been able to
reduce the price with this year's volume without
in any way detracting from the general complete-
ness and high standard of the annual.

Rapio QuesTions axp Answers on Government
Examination for Radio Operator’s License.
By Arthur R. Nilson. (New York : Me(lraw-
Hill Book Company, I'ne.).

This set of questions and answers is designed to
cover the syllabus of the United Btates Government
examination for wireless o e, and the subject
appears to be well dealt with. The apparatua illua.
trated is exclusively American standard ship
equipments, and the guestions relating to Govern-
ment regulations, traffic control, etc., are thoee
operating in the United Btates.

Towards the end of the hook & useful hibliography
# included, classified according to the subjecta
dealt with in the volumes referred to.

o =L

Books Received
Wirerzss Varve RecErver Ser. How to Make [t.
By E. K. Bpi ter. (London: E. & F.
Spon, Lid. 79. 7" x 5. Illustrated.

Price 3a. fd. nut..}
Wmerxss TeLEgraPHY AND TErermowy. By

E. Redpath. (London: Cassell & Company,
Lid. Pp. 152. 7° x §°. Illustrated. Price
ln. Bd. net.)

Tae ABC or WmELEss. AP r Explanation.
By Percy W. Harris. (London : The Wireleas
Press, Lid. Pp. 64. 7" x 5. Illustrated.
Price 6d. net.)
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Calendar of Current Events
Saturday, June 10th,

Hovwerow AND IhieTEIcT WIRELESS SBoCIETY.
Visit to Croydon Asrodrome.

Sunday, June 11th,
Transmission of Telapho
1,070 metrea by PﬂGPG

Monday, June 12th,
WirELEss Sociery ofF Hurn awp DimsTrIior.

7 p.m.—Committes meeting.
7.30 p.m.—Lecture by Mr. W. J. Featherstone.

Tueiday, June 13th.

WoLvErHAMPTON AND DisTRICT WIRELESS BOCIETY.
8 p.m.—"' Electrical Terms and Their Meanings,"

Mr. Blackmore, AM.LE.E.

at 3 to B on
Eu

rariamission of Telephony at 8 p.m. on 400
metres by ZMT Writtle, near ord.
Wednesday, June 14th,
WirkLEss BocieTy orF LONDON.
8 p.m.—At the Institution of Electrical insars,
S8avoy FPhlace, Victoria Embankment, .C.2.

Address by Bir Oliver Lodge, F.R.8.
NorTHE MippLEsEXx WikELkss CLus.
8 p.m.—At Bhafteabury Hall, Bowes Park,
* The Townsand Wavemeter and How to Use It,”
Mr. L. C. Holton, followed by a Demonstration
the Reception of Telephony for Beginners.
Thursday, June 15th,
Tre Wesr Lovpoy WinErLEss AND
EXPERINENTAL ASSOCTATION.
* Interpretation of Wireleas Circuita,” by Mr.
F. E. Strudt.
Derry WIRELESE CLUB.
7.30 p.m.—At “ The Court,"” Alvaston, ** Con-
tinuation of A.C. Experiments in Relation to
W/T.,” by Mr. E. F. Clarke.
Friday, June 16th.
Wineresa Sociery or HIGEGATE.
7.45 p.m.—At the nglgl.h Literary l.nd!
Scientific Institution. lementary Theo
Wirelesa Telegraphy and Tulurphnnjr " Part 1 T by
Mr. J. Stanley.
Baanronn WIRELESS SOCTRTY.
Lecture by Mr. H. G. Evana.
Sunday, June 18th,
Transmiasion of Telephony from the Hague,
PCGF, as abave,
Tuesday, June 20th,
Tranamission of Telephony from ZMT.
Thursday, June 22nd.
WesT LoxnoN WIRELESS AND EXPERIMENTAL
ABSOCIATION.
Demonstration of the " Ultra IV " Reosiver,
by Mr. F. 0. Read, Member LR.E.
Friday, June 23rd.
WireLEss SocieTy oF HIGHGATE,
7.45 p.m.—At the Highgate Literary and Scientific
Institution. Lecture and Demonstration,
*The Construction of a Valve Receiving Bet,"
(Part 1), by Mr. F. L. Hogg
LEEps aAND IDnsTRICT AMATEUR WIRELESS
SociETY.
8 p.m.—Discussion on Direction Finding.
Secretaries of Societies are reminded that Notices
af forthcoming Meetings must be received al least
ten days before the date of publication of the issis in
which the Notice is lo appear.—[ED.]
c
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Experimental Station Design*

These articles, which will appear in alternate issues, are intended not only to be a comple

fe guide fo those

new fo wireleas, bl fo give explicit details on the conatruction of all the com ponents of the experimental station,
Actual designs will of necessity in some instances be somewhat crude, in order that they can be made up without
elaborate workshop equipment.  Practical working instructions will be given where necessary for the help of

those unacguainied with the more simple processes of instrument making.

[facilitiea exist, the designs may be readily maodified.

Of course, where good workshop

Eeonomy is made an easential feature, bearing in mind always that where low. priced component parts
can be obfained their use has been embodied in the designs. For those who do not desire to make their own
apparaius, the descri ptions will aasiaf them in selecting the equipment for their stalions,

The information contained in the first few articles under this heading is to help those new to wireless and
whaose first aim is to build a simple set capable of receiving broadeasted telephony and consequently may cover

growund already familiar to many readers.

The succeeding

instalments, however, will advance by easy atages,

and in the course of the series the comatruction of an eloborate station will be evolved.

L)

II.THE EARTH.

tion to earth or alternatively to what is

known as a ' lower capacity.” The more
general and by far the easier method is the former
and is accomplished by running a piece of stout
copper wire, say No. 18 8.W.0G., to a water main.
The lengih of this lead should be kept as short as
poasible, and it must take the shortest route to
the point of earthing. A small turn or loop in
the earth wire is particularly detrimental when
receiving on short wavelengths, Should the water

TH E aerial circuit is completed by a connec-

main be located at some distance from the instru-
ments an endeavour should be made to run an
insulated wire kept some distance away from the
wall or metallic conductors, [f this 18 done the
length of the earth lead adds to the receiving
efficiency by acting as additional aerial for the
picking up of energy from the strains in the asther.
This applies particularly if the operating room
ia gituated at the top of A houss, when the esarth
lead should be taken out of the window and kept
away from the wall, either by & strut with

<t . =
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page 260 of the issue of May 27th.

* The first article of this series, describing the construction of the. serial, will be found on
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insulators or by making the earthing point some
distance from the house and running a taut slanting
wire. The reason for this, ia because the wave-
lsngtha to which the receiver will tune depends
upon the amount of wire in circuit in the asrial,
instraments and earth lead, and should the sarthing
lead make contact with the sarth on its wa
to the main point of earthing, the effective Ian.gt{
l.'rf m in circuit may be taken as a varying amount

l’I|:'c||'1 the point where the energy actually
J_t'nn to eart ‘ith short wave reception between
300 and 500 metres, small variations of the length of
wire in circuit cause large changes in the wawve.
length to which the set s tuned and particularly
i this the case when using an asrial of high capacity,
such as one consisting of two wires and consequently
the smount of wire in circuit must be definitaly
defined.

Various methods of making electrical
connection to water mains are shown in Fig. 1 (a)
(4] and (c). and that embodying the use of two
plates (@) with screw tightening is particularly
recommended. Such an earthing clip can be seen
on & telephone inatallation and is used for pro.
tecting the instrumenta from lightning and other
high I;E:arf 'ﬂlﬂﬂ-ﬂh EI discharges, hl:ud'ulz:u fixing
any al elip, L] must thoroughl
cleaned either h; lcrlpl:‘rhnght, if of lead, ﬂ}rr
by filing if it is of iron. Very reliable unnnantiml
can be made by binding with clean copper wire
and nuﬂ:::ﬁ but this method is rather difficult

| blow lamp is available for raising
the pipe to a sufficient temperature. A soldering
won is of very little use for the purpose, for the
heat it slowly gives to the pipe is rapidly
rondocted away by the |arge amount of metal and

THE WIRELESS WORLD AND RADIO REVIEW

327

Fig. 2.

the cold water. In uwsing a pipe for earthing
one must take the precaution of sesing that it
i directly joined to the main and not th

an int.urmaciiatﬂ cistern. If thisa ia found to
the case the pipe may be used but a wire must
also be run at the cistern, connecting the pi
to which connection has been made, across to t

main supply pipe.

Fig 3,

(¥
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Where no water main exista a good earth can
ba made by running a wire to & number of buried
metal plates. A diagram of one of these plates
in given in Fig. 1{d). A hole must ba driven, if

ible, down to wet soil, and thoroughl ked
E‘Jﬂ::l‘rl with good clean coke. The pligt:nynp'::; be
of zine, copper or even galvanised iron and the lead
must make ect slectrical contaet. The wire
may be bolted to the plate to hold it mechanically
and then soldered. For economy the earthing
plates may consist of discarded galvanised iron
household utensils, such as baths, dusthins, ete.,
but if so, the utmost care must be exercised toensure
that a good soldered joint is made to them. The
plate ia completely surrounded with coke before
putting back the soil. Leads to the buried plate
should not be of less gauge than No. 18 owing to
their liability to d and corromion. If the
aoil is moist one plate 2 fest square will be sufficient,
but in cases where it ia dry several plates must be
buried, spaced apart and connected together by
wires of as near as possible equal length, the actual
lead to the instrumenta being from the
point where the plate wires join together. Where
the soil is very dry, such as in gravel or sandy dis-
tricts, what is known as a *' lower capacity "' may
be found to give better results. This arrangement
i# shown in Fig. 2, and consists of two or more
wires according to convenience, insulated and
run bensath the aerial. The same class of wire
of which the aerial is made should be used, and the
aame precautions taken with regard to ensuring
insulation. The lead in to the instruments

may be of the same type as that used for bringing
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in the asrial wire. The diagram shows the wires
attached to walls and this will be found particularly
convenient as it offers support and protection
When a lower capacity consists of several wires
they must all be equal in length and may sither
radiate out from a point in several direetions or
be arranged parallel to each other and the aerial
Thess instructions may seem elaborate but a relianble
earthing system very materially adds to the efi
ciency and range of the station.

INIIL.—SHORT WAVE TUNERS (150 to 450
Irretres ),

The two designs given are of tuners specially
suitable for the receptions of broadcasted telephony.
In view of their simplicity it must not be thought
that they are in any way inefficient or infenor
to more elaborate designs and especially are they
applicable when ecrystal detectors are employed

ven the experimenter, already in possession of
an elaborate station, is well advised to make up
a apecial sat for the reception of broadeast in order
that he may still pursue his experiments and vet
always have a sot in readiness to receive the shon
wave telephony. A simple tuner connected
to a crystal detector can always be relied upon
for telephony reception because it reguires no
batteries and portability may prove to be of
advantage.

Many difficulties present themselves in the con-
atruction of tuners for short wavelengths, the greatest
being due to the fact that the small amount of
wire necessary to add in the aerial circuit for tuning,
does not readily lend itself to the operation of

Original from
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detecting devices. A very important detail in
the reception of telephony is fine tuning adjustment.
This is often achieved by the use of a variahble
condenser, but is by no means neceasary, and apart
from sdding to the complications of the outfit,
may sven prove to be nefficient, and although
sharp tuning ie gained by its use, the loss of energy
caused by the condenser may reduce the signal
strength a8 compared with alternative methods,

The inductances in the first design consist
of stiff cards wound with Neo. 28 single cotton
rovered wire or double silk-covered wire. In
purchasing the wire, & quarter of a pound will be
found ample and will leave enough over for con-
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not ao tight that it distorts the card and bends
it up basket-like. Correctly wound, the wire
mentionsd above will give about 44 turns, or as
viewed from one side, 22. The ing end is
taken thro a hole on the edge of one of the
pegments, The wire should be taken through
cautidusly to avoid tearing the card and bent
back to keep the tension. Two such inductances
are required. The wound cards are then placed
in & moderately warm oven to drive out any
minute traces of moisture the wire or cardsmay hav

acquired during winding. After this they should be
transferred to & bath of melted fparaffin wax.
They should be left in the wax during coolin -
until there is a sign that the wax is going to sst

necting up and experimenting. The cards,
1
e

o

L

TO EARTH

Fig.

which may be made from ordinary posteards,
must be very carefully cut to the exact dimensiona
shown in Fig. 3. his can be done by placing
A posteard ianmth the diagram and carefully
pricking through at all cormners. In cutting the
dota great caré must be taken that cuts are not
made beyond the depth shown, or otherwisa the

ts produced by the cutsa will become so
weak that they are apt to break off when winding
15 commenced. Should one slot have been made,
hy accident, a little too deesp the card should not
b used, for the wire falling deeply into that slot will
not build uwp evenly during winding. Winding is
A mmple process and requirea little explanation.
A glance at Fig. 4 showing a completed inductance
will be sufficient. In passing the wire through
the centre hole it should be ly bent back
to prevent it pulling through when beginning to
wind. Pull the wire tightly during winding, but

5.

and then removed, pressed between two smooth
flat boards and allowed to set hard.

The two coils connected in series as shown in
Fig. 5 constitute the tuner. When placed over
one another in one direction their magnetic flelds
oppose and their inductive walues are very low,
but when one i3 reversed the magnetic fields
sasiat each other and the inductive effect is at a
maximum, and by sliding them relative to one
another intermediate values are obtaimed.

Another type of tuner which has gained & good
deal of popularity in America for short wave
crystal reception is that in which the inductance
is wound on a eardboard or ebonite tube and con-
nections taken from the wire to studded switches,
Such & tuner may be more expensive to make, but

the advantage of giving & tuning ad-
justment that can easily be noted, and the awitchea
can readily be set for the particular reception

UHIVERSITY OF CALIFORMIA
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desired. Aa this is the only advantage gained by

a more complioated arrangement, a brief description |

will suffice. For anyone making up this class of
tuner with purchased switches, & former on
which to wind the wire is the small: cardboard
rylindrical box such as is used for packing upright
gu mantles. This has an approximate external
iameter of 1§ in., and should be carefully wound
with B0 turma of No. 28 doubla cotton-covered
wire, It is necessary to dry out the ecylinder
by placing it in & warm oven before winding, aa
any subsequent drying will reduce the diameter
and slacken the furns of wire, It should be treated
in - the same way a8 the inductances described
above with regard to insulating by immersion in
?l-rtfﬂn wax. Two ten-atud switches are suitable
or varying the tuning and tappings must be made
from every turn for the first ten turna, and on every
ninth turn for the remainder. These tappings
are made by tightly twisting up a short length of
the wire as it is put on, leaving about 1}" of twiated
wire projecting for connecting up to the switches.
Tappings stepping off nine turns are taken to one
switch in order, and the ringle turn tappings are
taken to the other switch, The two switch arms
are the two terminels of the tuner, One awitch
will of course, provide for rough tuning, and the
olther having mingle turna of wire between ita
studs effect fine adjustment.

IV.—CRYSTAL DETECTOR.

One very simple form of crystal detector is that
uking contact between a piece of silicon and an
iron wire. All that is required is a device to hold
the erystal in position on & base to which is fixed
the wire in the form of an easily bendable spiral
and the actual construction of so simple a piece
of apparatus can be left to the reader in order that
he may make use of any fitments he may have to
hand. Fig. 8 ahows one way of making up this
detector, It consists of a small base.board measur-
ing l4ina. by 24 ins, which, in order to improve
its insulating properties has been dried and im-
mersed in melted paraffin wax. Struts connected
acrogd the bottom will serve to prevent warping,

i TO TCLEPs=oML

Fig. 8.

and also to keep the points of the screws driven
into the top coming into contact with the table.
A tie-clip is vl for gripping the piece of silicon,
and is held down securely by screws one of
whirh may also be used as a terminal by twisting
a piece of wire beneath it. The iron wire, bent
intn the shape shown in the diagram and held in
position by o serew, 18 the other terminal, and
carries & lewd for connecting up.

There are many types of ervstal detectors on
the market, and for those who wish to purchase one,
the perikon type can be well recommended. It
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may consist of & contact between zincite, a reddish

ing substance, and copper pyrties, which has
a greenish-yellow metallic appearance. Perikon
in one of the most sensitive of detectors, and is

oasy to adjust aa it requires a fairly heavy pressure
when correctly set. Another type which is in
general use is that consisting of & contact between
a pisce of carborundum and a steel spring. This
kind of detector requires additional apparatus to
render it sensitive, but iz found incorporated im
many well-known seta because of ita remarkable
stability.

V.—CIRCUIT AND OPERATION.

The method of connecting up the two slab
inductancos first described and the detector and
telephonea to the asrial and earth connections
is seen on further reflerence to Fig. 5. Care must
be taken to keep all leads away from one another
and from contact with anything liable to redure
the insulation of the set. Terminals where fitted
for convenience should ba amply spaced. The
talophone receivers must bé of high-grade manu-
facture and only those of well-known makes
should be adop Too much stress cannot be put
upon the necessity for the use of efficient receivers,
and this particularly applies when using s crystal
detector. Each ear-pisce should be wound to a
resistance of from 2,000 to 4,000 ohma.

For operating the set the use of & buzzer for
tasting the sensitiveneas of the crystal and ensure
ita correct setting, is practically essential, and a
buzzar in ted in & wavemeter, that is an
instrument which will tranamit feeble oscillations
on & definite wavelength, is particularly useful,
and the construction of such an instrument will
be given in the next of this series of articles.

The tuning of the set is effected by moving
the coils over one another, and their relative
position controls the wavelength.

F.H.H.

Weather Forecasts for Farmers.
HOW AND WHERE TO OHTAILS THEM.

Weather forecasts for farmers are issued by the
Metoorological Office, Air Ministry, Kingsway,
London, W.C.2, during the hay and corn harvesting
a8 follows :—

Recuvrak ForecasTs.-—These are for the farmer
who desires to have weather information daily.
They can be telegraphed in the early morming,
in the middle of the day, or about tea-time. They
cover the next 24 hours. No charge is made except
a registration fee of 1s., and the Poat Office charge for
telegraphy (the avernge coat of which is ls. 3d. per
message). Whenever a few days' settled weather
is seen approaching. & message is sent out informing
subscribers of the fact. A small charge of 6d. per
message 18 made in this case in addition to the cost
of the telegram. Full particulars will be supplied
on application to the Director of the Metesorological
Office, but forecasts will be sent on receipt of a
redquest and a sum either in the form of a deposit
of 7a. Gd. or sauflicient to cover the total cost of the
messups asked for.
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Wireless Club Reports

NOTE.— Under thiz heading the Editor unill be
Clubse and Societies.

to give publication to reporis of the meetings of Wireless
Such reporia should be submitted without covering letter in l'-!t.:{:mr.l form in h{ﬁ.ﬁ-h they

are lo appear and as concise as possible, the Edilor reserving the right to edit and curtail the reports if nrcessary.

The

itor will be pleased to consider for publication papers read before Socletles. An

Asterisk denotes affillation with the Wireless Society of London.

Ilford and District Radio Soclety. ;

At an informal meeting held on Thuraday,
May 18th, a somewhat noval procedure was adopted.
The Chair was taken by the Secretary who, working
in alphabetical order, callad upon sach member of
the SBociety in turn to draw on the blackboard and
explain the circuit he had adopted for reception
at home.

Beveral of the newer members were at first a little

embarrassed, but after a time confidence came, and
many useful and novel circuits were shown, some of
them for the firet time. Naturally, there were a few
of the standard self-heterodyne single valve circuits,
but the majority were something more ul.
- The tuned anode—crystal 'rectification—vcircuit
1s apparently still the most popular, but it seems to
be steadily losing ground to the resctance capacity
ercuit advocated by Commander Phillips in a
recent discussion of the Wireleas Society of Londan.
Ths eircuit with an additional high frequency
valve coupled in & somewhat peculiar manner waa
given by Mr. A. E. Gregory, and the sams member
also submitted a8 a basis for experiment, a useful
cirewit for very short wave reception. An excellent
idea was that of Mr. J. F. Payne, who uses two
degreea of high frequency amplification before
rectifying, the couplings being on the * plug-in "
system. Different methods of coupling such as
trnsformer, resistance capacity, reactance capacity
or choke, are mounted on four-pin plugs, and thus
without any complicated switching arrangements
any method can be employed. Mr. F. C. Grover
intimated that he was also using this cireuit.

Probably thée most useful circuit for Ilford—

nearly every house haa D.C. mains laid on—
was & device for unin,itha maing as high tension
supply, given by Mr. L. Vizard, where, by means
of two carbons rotating, in a jar filled with water,
between two others, any vol from practically
nothing up to the full two hundred, can be obtained
asccording to the distance between the two seta of
eloctrodes

On Thuraday, May 25th, the last meeting of
our first . Mr. L. Vizard lectured on ** Con-
tinwous Wave and Telephony Tranamission.”

The excessively hot weather made lecturing
extremely difficult but Mr. Vizard man very
well with the material at his disposal. He described
briefly the lea of the early pioneers with their
attempts at modulating damped wave transmission
by speech frequencies, and explained the great
mprovements that arose when the Poulsen arc
gystemn of econtinuous wave generation was dis-
covered. The lecturer illustrated how a valve gener.
ates continuous oscillations, giving one or two simple
circuita, and explained the principle of keying.

The next step in the evolution of the present-day
radio-telephony tranamitter was the use of a micro-
phose for modulsting the continuous stream of

oscillations. Many different methods have been
tried, such as inserting the microphone directly
in the earth lead or coupling it to the A.T.I., but
all these methods failed when used with high powers.
A step.up transformer improved matters, and it
was found that by using & microphone for varying
the grid potential, variations in plate current
could be obtained. This method, known as grid
control, is still largely used for short wave work.
After reference to the choke control system, Mr.
Vizard gave several useful circuits for experimenting
with for obtaining quiescence, so that there is no
radiation and consequent waste of power except
when one is actually speaking. This would obviate
the continuous carrier wave, the cause of so
much interference. In conclusion he gave us a
very interesting deacription of his own station, 2JX,
which is no doubt familiar to the majority of
London amateurs,

Hon. Becretary, Mr. L. Vizard, 12, our
Cardensa, lt[nrﬂ.rr S

Wireless and Experimental Assoclation.®

A meeting of the above Association waa held on
Wednesday, May 17th, at the Central Hall, Peckham.

Various types of aerials were discussed, it being
pointed out that a vertical wire should be ideal for
transmission and reception, but that the nearest
Emct.iml type of aerial would be the single wire

ept as high as possible.

uggeation was put forward by a member that a
distinctive badge be worn, and the matter was
held over for & committes meeting.
_ Preliminary arrangementa were made for organis-
ing & public demonstration on wireleas, and & com-
mittee was appointed to uire into ways and
means, and compile a working scheme to fulfil
the requirements. Two candidates were admitted
to membership, and we are looking forward to a
big increase so as to more than maintain the reputa-
tion of being & decidedly live organisation. Special
arrangementa are being made for new members,
especially beginners, who are invited to attend any
of our meetings.

The meeting held on Wednesday, May 24th, at the
Central Hall, Peckham, waa, in the opening half,
taken up by a discussion on the broadness of tuning
when receiving telephony transmissions. The
original query was, whether that effect were due to
the amplitude of the moedulation or to some other
offect. The broadness of tuning of the transmissions
of well-known stations affords an example, and the
suggeation was put forward that it might be an
offect due to the percentage modulation of the
carrier wave. . very interesting half-hour was
spent going well into this question, but there ia
atill some more to be brought forward next week,
The second hall of the evening was an agreeabls
surprise as a four-valve unit panel receiver had been
installed on the gallery of the main hall. Members



* guestion of mistaken identity.

were invited in turn to try their methods of tuning
in, and many points were noticed tha
peculiarities of the set in question. Music sent
out by 2F(Q was received remarkably well on about
80 metres, provided the aerial inductance switch
were making contact with two studs.

This was a good example of freak tuning. When
the music stopped, the member listening in, re-
ported that it had givem place to Morse. On
investigation, this proved to be friend GBL,
and various comments were passed regarding the
Finding the mosting
had overstepped its tune by half-an-hour, the mest-
ing closed at 10.30 p.m. tive mambers are
rﬂql-'nh'tmldt-u w;n.mmimtﬂ with the mgl tant %ﬂ:'l';

{ ter J. Joughin), 21, Troughton i
Charlton, S.E.1.
Bradford Wireless Soclety.*

A mmt.m,%dwu held in the clubroom at 7.45 p.m.
on Friday, May 18th, with Mr. W. C. Ramshaw
in the chair. The minutes of the last meeting were
read by the Secretary, following which a few new
mnmh-un were elected. The Chairman then called
uﬁn Whiteley to give his paper on " Radio

am:l its Handling.” In a very clear manner
.the methods of handling traffic were described and
the lecture concluded with a demonstration of
ship and shore working, in which the buzzer
reprasenting the ship station was operated by Mr.
Burgess and the shore station by the lecturer
himself. At the conclusion a hearty vote of thanks
Wi ;
Following the lecture a general discussion on the
recaption of short waves waa opened. which was
very much enjoyed by those present.

leasa note that our Secretary, Mr. J. Bever, has
now returoed and that all communieations regarding
memberahip, ete., ahnuld be addressad to him,

Hon. Secretary, Mr. J. Bever, 85, Emm Lane,
Heaton, Bradford. {]' ising Eﬂerﬂ-u.ry. Mr. N.
Whiteley, 8, Warrels ?a.n Bramley, Leeds.
Enuth:lmptun and District Wireless Society.*

Hon. Secretary, Mr. T. H. Cutler, 24, Floating

Elridg&;l:&d. Southampton.
A Mesting of the,above Society was held

at its headquarters on Wednesday last, May 17th,
a good attendance of members made an enjoyable
evening. The discussion for the evening (variable
and fixed condensers) following various makes of
valvea, which was loaned by Mr. S8tockdale for the
occasion, proved wvery intersesting. It was an-
nounead at the conclusion of the discussion that &

ublie demonstration would be given on the

ollowing Wednesday. A Burndept Ulira IV,
kindly loaned by the Crays [Installations, and
demonstrated by Capt. Young, AM.LE.E., was
to be used for the occasion, and an interesting even-
ing ia being looked forward to.

The Wireless Society of East Dorsetshire.

Hon. Becretary, Mr. E. T. Chapman, Associate
LR.E., Abbotsford, Poole.

A meeting with an elementary lecture on receiving
circuits and apparatus was held in the Wimborne
School, on May 18th.

8 new conceasion of the Postmaster-General,
vide speech by 8ir Henry Norman in the House of
Commons on May 4th, of unrestricted lengths of
receiving aerials waa exploited, but found to be of

little advan in view of the short wavelengths
to be used hmmt-mg stations, although thers
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were several ap ble advan

An aerial is m arsoted m Wunhmm
School and membars wishing to try thair apparatos
will be able to do so on mesting nights.

Members and enthusiasts in the Poole, Parkstons
and Branksome districta are informed that a
special meeting and demonstration will be held in
Branksome Liberal Club (headquarters pro fem.).
on Thursday, June 1st.

Further particulars from the Secretary who will
be pleased to receive prospective members at
Serpentine Road.

Hoo, Soomtery, Dr. E. H Einmpmitt%iﬂud

on. , Dr. E. H. : :
Gidea Park, Romford. i

The Romiord Wireleas and Scientific Bociety
has recontly been sstablished in connection with the
Red Triangle Community Centre, North BStrest,
Romford. The Soctety has its headquarters at the
Community Centre and masta for & twin asrial have
already been erected. It i8 hoped to install an
slaborate set of instruments for reception of wireless
concerta in the near future. Morse code classes
are in being, and are meeting weekly. During the
summer months the Society will prepare for a big
winter programme of téchnical classes and popular
concerts. The senthusiaam of the initial members
i8 well shown by the well-planned wireless exhihition
and demonstration to be given at the Romford
Sports and Fete on Whit-Monday.

MAcers elected :—President, Major Castellan ;
Chairman, Mr. T. England ;: Hon. Secretary, Mr.
E. H. Chapman, M.A., D.8¢. ; Hon. Treasurer,
Mr. H. Bristowe ; Assistant Hon. Secretary and
Treasurer, Mr. W. Evans,

A limited number of new members will ehortly
be elected. New members possessing working sets
will be eapecially welcome.

Liverpool Wireless Soclety.

A meeting of the Liverpool Wireleas Society was
held at the Royal Institution, Colguit Street, on
May 11th last, when Messrs. Robinson and Forshaw
gave us the benefit of a very pleasant evening and
demonstration in recording. Signals were recedved
by Mr. Robinson on his ap tus, and were re-
corded by Mr. Forshaw by means of his relay and
recorder. Camarvon and esimilar high speed
atations being successiully copied.

Mr. Coulton presided and proposed a hearty
vote of thanks, which was carred mlh plause.

An attempt was made to ft Mail
broadeast of the fight result, but although a few
words were heard, nothing satisfactory wasreceived.

A special meeting of the Committee was held on
May 23rd last, and it waa decided that jumior
membere under the age of 18 be admitted half-
price, i.e., is. ‘This was also to apply to apprentices
sorving their time up to 21 and under certam cir-
cumstances, students.

It wan also decided, in view of the great advance
in amateur wireleas, to recommend the mmernbers
to pasa a resclution to the effect that the Society
remain open through the three months we generally
close down. This waa done, und'nhupul.llth
members will support us in the matter.

It was also decided that half-an-hour bafore every
meeting there should be a lecture for i
who know little or nothing about wirelesa. This

meeting will take place therefore every evening
before the main lecture, namaly, at 7. H.
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On Msy 24th the Bociety met and decided to post-
pone the meeting of June lst until June Bth,
in view of the sudden change in the programme for
the summer months.

The Chairman, Mr. Grindrod, then introduced
Dr. 8 8. Richardson, who read a paper entitled
" Bome Things Worth Trying,” and illustrated his
remarks with numerous drawings.

This was much appreciated, and a vote of thanks
was carried with epplause. The evening concluded
with & musical onatration received by Mr.
Lowey on his splendid home-made set, which was
greatly appreciated by everyone.

Hon. Secretary, Jamea K. Wilkie, "' Avondale,”
Knowsley Road, Cressington Park, Liverpool.

ireless of Highgate.*

Hon. Secretary, Mr. D. H. Eade, ** Gatra," 13a,
Sedgemers Avenue, East Finchley, N.2.

Duging the past two months several interesting
lectures have been given by Mr. L. Grinstead
:ud!:.: F.L. Hogg, m:::imm@:pﬂihm I:I-ﬂl'l!l.ﬂtllﬂt' t:;-

on of transmitt receiv us by
Lieut. H. W-lkwma The Emi?}'lwm-vnlﬂ
meeiving set is now completed and is giving ex-
cellent resulta.

A seriea of elementary theoretical and construc-
tonal lectures and demonstrations have been ar-
ranged, the theoretical side being undertaken by
Mr. J. Stanley, and the constructional side by
Mr. F. L. Hogg, and one or two other lectures on
special aspects of wireleas theory and construction
by other speakers will also be included in the
series. These lectures will commence on Friday,
June $th, and we invite all amateurs in the district
who are interested to be present at the first lecture
of the series.

A field day has been arranged for June 24th, and
it is hoped that permision will be obtained to hold
this in Ken Wood. A licence for a portable trans-
mitting and receiving set is being applied for for
this oecasion.

An advisory committes has been instituted, con-
usting of experienced members of the Society, to
advise and help members who are in any difficultiea
with their seta. .

The Secretary will be very pleased to receive
mquinies regarding the Society from amateurs or
others interested in wireless matters in Highgate
of the surrounding districta, ﬂndﬁugira?uﬂhar
particolara of the lectures now being arranged.

The Willeadon Wireless Soclety.*

Enquiriea for membership, ote., to Mr. F. A,
Tuck, 87, Mayo Road, Willeaden, N.W.10.

The Bociety met on the 23rd at their Headquarters,
25, Station Road, Willesden Junction, N.W.10,
when an open meeting was held, Mr. W. Corsham
gving an impromptu lecture upon short wave

ion until the Ii.octumr for the evening Mr. C.
m, arrived with his gear, consisting of a
four-valve receiver, one H.F., one rectifier and two
low frequency, a crystal set being also included in
the same box. Several new members were present,
and ite the heat, the attendance was fairly
m. & mosting closed at 10.30 p.m.
Wes tal

t London Wirelesa and
Club-rooms, Belmont Road Schools, Chiswick,

Assoclation.*
W.e
Hon. Bucmui?r Mr. Horace W. Cotton, 19,
Bushey Road, Harlington, Middlesex.
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Mesting bald Thursday evening, May [8th.
A very well attended ing listensd to our
Vico-President, Mr. F. E. 8tudt, who gave a very
interesting paper on the Rainartz Tuner. He
also exhibited one that he had constructed for the
purpose of his lecture, and great interest was taken
in the small details which were so fully and ably
axplained.

A very hearty vote of thanks was accorded the
hcfum whs: he had concluded. 5

t is undoubtedly encouraging to the various
amateur sociotios uﬁi uuuuintum:E to see the great
::Iridunhnuthhatakminhhumuufwimlm

hony, and applications for membership to these
wiﬂl:lu dﬁu bt pnllll.:r in thick and fast now tl'll.}a P.M.G.
has withdrawn many of the restriction which some-
what tied the hands of the would-be experimenter,
and it is sinceraly hoped that now with more libarty
the amateur experimenters will make it a special
business to see that they do not take any liberties
with the concessions now or shortly to be placed in
their way.

Radio Expeéerimental Association
(Nottingham and District).

Hon. Secretary, Mr. F. E. Bailey, 1567, Tront
Boulevard, West Bridgford, Notta.

A General Meeting of the above Association was
held on Thursday evening, May 11th, Room 74,
Mechanica Institute, Nottingham.

Mr. D. F. Robinson provided the bill of fare on
this occasion when he demonstrated his five-valve
amplifier set. Mr. Robinson gave a detailed ex-
planation of all the component parts, and the way
un which the set was constructed was very creditable
indeed. An indoor aserial was erected, but un-
fortunately no gignals were obtained,. with the
exception of one ship, which was very weak. We
put this failure down to the fact that our room is
greatly surrounded by buildings and the maze of
talephone wirea which exist round the Mechanics
Hall. In view, therefore, of the failure, we made
the best of & bad job, and listened intently to Mr.
BRobinson's explanations of his set.

Particulars of the Association may be had on
application to the Becretary.

ounslow and District Wireless Soclety.*

The above SBociety continuea to make good pro-
greas and in view of the boom in the press on broad-
oasting, we hope to do better. At the last meeting,
on May 18th, a very interesting lecture waa given
gy Mr. Gordon Fryer, L.D.B.. R.C.8.Engl., our

ioe-Chairman, entitled ** The Elementary Theory
of the Valve." Mr. Fryer delivered his lecture
in & very able manner, showing he knew his subject
well. We hope to have more papers of this kind
in the future.

Hon. Secrotary, Mr. A. J. Rolfe, 20, Standard
Road, Hounslow.

The Sussex Wireless Research Soclety* and
The Brighton Radio Soclety.*

Hon. Becretary, Mr. D. F. Underwood, 68,
Bouthdown Avenue, Brighton.

At a recont joint meeting of the above Societios, a
most interseting paper was read by Mr. W. E.
Dingle, President of the ton Radio Bociety,
entitled * The Construction of a Bubmarine
Cable," during the course of which the lecturer
described the various processea and shops t
which such a cable must pass before it is ultimata
consigned to the bed of the ocean where it is re-
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guired to fulfil its duty as a link of communieation
between this and distant countries for many years.
Bpecimens of submarine cables kindly loaned by
Mesars. Siernens, Broe. & Co., Ltd., of Woolwich,
were paased to the members for inspection. These
included & portion of the first Atlantic Cable which
was successfully laid in August, 1858,

At the close of the lecture a short discussion
ensued and Captain E. A. Hoghton concluded a
very pleasant evening by proposing a vote of thanks
to the lecturer. This was seconded by Mr. James
Cowie and earrisd unanimously.

The ever-increasing popularity of Wirelesa in
the vicinity of Brighton 18 well marked by the good
attendance at these Societies’ meetings, and it is
pleasing to note that fresh faces join the throng
at every meeting.

The Wallasey Wireless and Experimental

Society.*
Hon. Seeretary, Mr. C. D). M. Hamilton,
24, Vaughan Road, Wallasey.

At the meating of the Society held on May 25th,
Mr. F. Corfield lectured the members on the
*“ Construction and Maintenance of Primary and
Secondary Batteries.” The lecture was well
received and a hearty vote of thanks was pasaed
to the speaker.

The usual ** Question and Answer' period
waa opened after the lecture; many gquestions
regarding wireless and kindred subjects being asked
and answered by the members present.

This item will be incloded in the agenda of every
mesting, and all members are invited to submit
their troubles and difliculties to the Society.

It is intended to hold field meetings shortly, and
the Hon, Secretary will be pleased to receive sog-
westions.

Wolverhampton and District Wireless Soclety.

A General Meeting of the above-named Society
was held at 24, King Street, Wolverhampton, on
Tuesday evening, May 23rd. After buzzer practice,
at 8 o'clock, a lecture woas delivered by Mr. Blake-
more, AM.ILE.E., on " The Thermionic Valve."
The lecturer, who is very thorough and painstaking,
illustrated his remarks by means of vacuum tubes
and special drawings, giving the membera much
food for thought., Thia lecture was the second of
three Ly Mr. Blakemore, which the Society have
been fortunate in booking. The third will be
* Eleetrical Terms and their Meanings,” and will
be delivered after buszer practice on Tuesday,
June 13ith, at 8 pm. not June 6th, as previously
anpounced. Will members please note Hon.
Secretary, Mr. Geo. W. Jones, ¥, Rosebery Street,
Wolverhampton.

Sutton and District Wireleas Soclety.

A mecting of the Society is held every Thursday
(8.0 p.m.) at the Adult School, Benhill Avenue,
Button, and all who are intoroated are invited to
come along. The entrance fee is 25 k. with a
108, annual subscription.

At the meeting on Thursday, 25th inst., one of
the members, Mr. W. H. Norvill, gave a paper on
*Thea Theory and Operation of the Valve."

As soon as we get our licence down we hope
to start work in earnest.

Hon. Secretary, Mr. E. A. Pywell, " Stanley
Lodge,” Rosebery Road Cheam, Surrey.

LHIVERSITY OF
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Walthamstow Amateur Radio Club.

Hon. Secretary, Mr. R. H. Cook, 49, Ulverston
Road, E.17.

The above Club is held at the Y. M.C.A., Church
Hill, every Wedneaday, at 7.30 p.m.

A Er-:-grammﬂ has been arranged as follows :—
7.30-8, free discussion ; B8.8.30, eclub business
and buzzer practice ; B30, lecture followed by
listening in.

(n Wednesday, May 24th, the Hon. Secretary
gave a lecture on U Electrical Measuring Instro-
ments,’”” and he has been requeated to continue on
the subject at an early opportunity.

The Club has decided to help at local {otes, ete.
by giving wirelesa exhihitions, and as they are able
to receive very good telephony it will no doubt
Prove & SUCCess.

Recently our members wanted to dance to the
music, but owing to the room being very full thev
had to give it up.

The Club will be pleased to welcome new members.

Pontypridd and District Wireless Sociery.

An Insugural Meeting was held on Thursday,
May 25th, at the Y.M.C.A,, Pontypridd, when it
waa unanimously decided to form a society under
the above name. The fellowing officers were elected
to hold office for 12 months :—President. G. J.
Evans, Esg.: Viee-President, Mr. Billing : Hon
Secretary and Treasurer, Mr. I). V. Briggs ; Com-
mittee, Mesars. J. Reilly, E. C. Bayliss, Dan Davies.
W. James, N. Xevies.

It was decided to hold meetings on Tuesday
evenings, that day being the most suitable. Any
persons interestad and needing further particulars
may obtain sgame from Hon. Secretary and Treasurer,
b, Llwynmadoc Street, Pontypridd, Glam.

The Newport 1.W., Carisbrooke and District
Radio Society.

A wireless society has been formed with «
membership of well over 30, and the following
officials have been appointed :— President., the Rev.
W. H. Mackinnon: Vice-Premdenta, Mesars. E.
Munden (Mayor of New » LW.}), B. J. Jackson
{Portmaster), T. Turley, and J. H. Linington :
Hon. Secretary, Mr. 5. 0. Feben: Treasurer.
Misa E. Bead ; Committes, Mmars. G. 5. Harr=
{(Chairman), L. Norman. A. Long, Fry and Tyvler ;
Auditors, Mr. G. Yell and Mr. L. F. Salter.

The Hon. Secretary’'s address is Meadowside,
Priory Road, Carisbrooke, and he will be pleassd
to hear from any intending membors. Stepe are
being taken to affiliste to the Wireless Society of
London.

In connection with this SBociety an interesting
lecture was given by Mr. L. Norman on " Crystal
Sets and their Construction,”” May 3rd.

With the ad of di he clearly explained
the construction and advocated the use of either
carborundum or zincite-bornite for best results.
Of the sensitive forms of crystals he considered
* Permanite "' as the most constant. The lecture
was thoroughly enjoyed by the members, and
guestions were asked and ably answered.

On a proposition by Mr. J. H. Linington, the
Chairman, a hearty vote of thanks was sccorded
to the lecturer, which was duly seconded and
carried with acclamation.

CALIFORMIA
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Questions and Answers

NOTE.—This section of the magazine i# placell at the disposal of all readers who wish to receive advice and
information on maliers perigining lo the technical and non-fechnical sides of wireless work. Readers
should comply with the following rules.—(1) Each yuestion should be numbered and wrilien on a separofe
sheet on one mide of the paper only ; Queries should be clear and concise.  (2) Four questions is the marimum
which wnll be accepted of a time. (3) Before sending in their questions readers are advised to search recent
numbers Lo sce whether the some ies harve not been dealt with before. (4) The Editor cannot undertake
to reply to queries by post. (5) Al queries must be nccompanied by the full name and address of the
sender, which iz for reference, not for publication. Queries will be answered under the initials and town n_f the
correapondent, or, if so desired, under o " nom de plume.” (6) Readers desirous of knowing the
conditions of service, etc., for wireless operators will save time by wﬂﬂng direct to the

varfous firms employing operators.

(T} In view of the fact that a large proportion of the circuds and

“fPrﬂ-ll.ll described in these answers are covered by patents, readers are advised before making wee of them fo
fy themaelves that they would not be infringing patents.

“D.R.'"" (Doncaster) refers lo reply given o
" INTERESTED "' (Walford), page 69, April
Bk iyue, and aske (1) For diagram showing the
ronnection of paris recommended. (2) The values
ﬁfﬁdmﬂi:mrﬂndlmk (3) For the name of o

(1 Th&m st be arranged h

J Apparatus n.ujr as shown in
disgram (Fig. 1). (2) The best wvalues depend
apan the type of valve used, but the following will
generally be satisfactory : grid condenser 0-0003
mid. and leak 2 megohms. (3) ** The Construction
of Amateur Valve Stations,” by Alan Douglas
(1. 6d.), The Wireless Press,

N

L]
LAl

Fig. 1.

"E.R.B.R." (Birmingham) asls questions
reparding a u,-ry.lml sel,
Both are incorrect. An'n.nga

your
circuit aa shown in Fig. 3, &0, April Bth issue.
You will then probably hear 2IMT and Croydon
weakly, A of H.F. tion will greatly
mﬂllthnmfulmuahmmilg 4, page 61,
of the same issue, in which use is made l;u'ﬂm
crystal, as shown in diagram given to *'D.R."
(Doncaster), above. 4
“H.E." {Nmrk] asks (1) Whether to add a
H.F, or L.F. magnifying to an exrisiing sef,
which consists of valve magnifier with crysial detec-
lor. (2) If reactance capacily coupling may be waed.
{3) Amount of wire o wind on lelephone tranaformer
fo comeert Lo an iniervalve one.
(1} It will be easiest and probably most effective
to add & L.F. magnifier. Connect primary of inter-

valve transformer to existing telephone terminala
and second to grid and ive gide of filament.
(2) Yes, iI!;}rH.ll"E.ﬂ:rian ;.g“mdud this method of
coupling may be tried. (3) About 4 ozs. of No. 44
3.W.8. wire will be required.

“JA (Lydd) asks gquestions regarding o
H -tiplve met,

e circuit shown in your diagram will not be

very good for telephony unless you can manage to
insert & reaction coil. If the A.T.I. is solid, make
a reaction coil to slide over it. The grid eumimaar
should be 0-000)3 mfd. A variable condenser in
the aerial circuit will be & great improvement and
is neceasary for fine tuning.
S DURE' (Sheffleld) refers o0 reply fo
““H.C.8."" (Putney), page 700, February 4h
asre, and asks (1) Capacily of variable condenser to
ure wh windings given. (2) Which would give the
beiter reswlis on 30 volts H.T., ** R " valves or ** Ora."”
(3) Resistance of Brown telephones to wse with
tele phone tranaformer, (4) Beat direction of aeral.

(t) 0-00056 mfide. (2) The " Ora ™ valves will
probably be mora suitable for uss with 30 volts.
(3) 120 ohm total resistance. (4) Your diagram
gives no information to guide us. There appears
to ba no reason why it should not run in either
direction.

“T.L.A.'"" (Acton) har o single-valve sef which
dﬂu nof gqive saitafactory 3

fpnrtwulum of set are given, so that we cannot
lﬂ-}' if properly proportioned. The grid leak is
rather high at 2 megohms, and we suspect this is
the cause of the trouble. The hum is caused by
induction from lighting mains, and is wusually
beard when there is a break in the gnd ecircuit.
Try & new leak. Connect a 0-00]1 mid. condenser
scross the 4,000 chm transformer winding in the
anode eirewit. The aerial should be satisfactory.

“F.EW." (Hampstead) osks (1) J’j’ sample
of wire iz suitable for aerial. (2) lssues in which
avngle-valve sel is required.

{1) This will not be very suitable, becauss it is &
copper wire surrounded by a number of strands of
iron wire. The presence of this would greatly
increase the losses in the copper aerial. (2) February
oth, March 6th and 18th, 1921 issueas.

“C.E.L."" (Finchley) asks gquestions regarding
erystal set.

No. 30 wire is much too fine for a crvetal set
serial circuit. Re-wind the former with No. 24
wire, The maximum wavelength will then be
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about 3,000 metres. The cirouit shown is correct,
except that the erystal battery is not right. The
correct connection of & potentiometer is shown in
Fig. 2, 58, April Bth issue. The wvariable
condenser might be 0-0003 mid. For telephons
transformer use about 8 ozs. of No. 38 wire for
the primary and 6 ozs. of No. 32 for the telephone
winding. You should hear lt;fa stations Eiffel
Tower and 2MT and Croydon phony.

“C.F.H.C." {Eurhltnn}.—ﬂhbl wire is usalesa
for serials. Use copper. Brown's 4,000 ohm tale-
phones do not require a transiormer. Condensers
made of tinfoil or copper coil are equally efficient,
and have equal capacity for same number of pll.tu
and thickness of dielectric, but tinfoil is wery
fragile.

“F.AL.S."" (Alton) refers to ** Work "' G-valve
omplifier, and osks if 120 ohm telephones may be

If this set haa a telephone transformer these
telaphones may be used, otherwise an external
one must be provided.

** BERTIE CLAQUE '’ (1.O.M.) asks (1) If
aerial shoun will do for valve sets. (2) Can ' R
mluub-undfnrﬂf magnifier. (3) Wil a single-
valve sel receive Mmum Concerts. (4) Is circust
ahoum suitable.

(1) This seems a very poor aerial. For effective
work it should be made considersbly longer and
the end farthest from the house raised. (2) Yea.
(2) With a carefully dﬂmmﬂnh riger aerial
l": might posasibly just it le'il'ﬂ]pmbnbl{'

the Harbour telephone set at Liverpoo
(4) Yea, if & IJ'IIII mfd. condenser ia connected
across the tele

AH ( p.u Oak) asks for a crysial
diagram, uring fwo-slide funing induclance and

condenser,

Arrange tus as shown in diagram given
to **L.H."" (Mansafield) opposite. Thiaalsoshowa
how & L.F. valve magnifier may be added. -

“* CURIOUS " (Marchester) asks (1) and (2)
Abowt wning Sac ﬁ-ﬁhm wﬂjﬂl:;'“;:lu cells for
lighting one wvalve ment. | days o
times doesa POGG transmii ielephony.

{l) and (2) A continuous discharger of 0-7
am 18 rather heavy for this type of cell. We
do not advisa their use except for H.T. batteries.
(3) Regular transmissions are made sach Sunday
from 2 pm. to 5§ pm. BAT. on approximately
1,050 metres. Occasionally there are transmissions

on weekday evenings

" ﬂ.ﬂ." {L_ﬂh-mj hos a two-valve H.F. trans-
SJormer coupled sei to which he desires to add iwo
more valves, and if posxible lo use a loud »

We you uss the circuit given to '* B.D. I
{Leeds), in which case you will have added one
H.F. and one L.F. valve. PCGG should be very
loud on this set, Bignals should be sufficiently
strong to operate the loud speaker satisfactorily.

“* FRAME '"* (Dundee) refers fo page 37,
April Bh isrue, and asks what allerations to make
o use with a frame aerial.

A four-valve frame serial diagram is given to
““W.D."' (Huddersfield), (June 3rd issus), and this
will probably be quite suitable for your pnrpose. It
will give better results than the set to which you refer.
The frame should be about 5 sgquare, wound with
about 30 turns.

“*L.H." (Mansfleld).—As you are inexperienced
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in the use of valves, the simplest way to add one
tﬂ_}rnu;] pat in sa s L.F. . A diagram
{me d

rnquh'miw{l]hlaubnﬁﬂwltlnhhjmlh
Iur thﬂtplﬂtﬂ. with & 6.volt sccumulator for the
filamant.

“"AB." (Stockport) asks for
telephone m:&;ﬁrmrp?fwjlﬂﬂ : k-!:a

For this soft iron wire core, about ﬂu.metur
and 2§" long, together with 3 ozs. of No. 44 and
6 oza. of No. 32 wire, will be required. Cover the
core with a layer of tape, and wind on the fine
muml.uym'u. Cover this winding with two or
threa layers of thin paper and on the thick
wire in layers. 'I'haulaphmulhml.ld be connected
to thick wire

" BIGNALS " {Brndlnrd-nn-ﬂwn_] asks (1)
For condenser values of circuid, shoun in Fig. 4,
page 202, June 25eh dssue, 1921, (2) Refors o
circuid, pnprﬂ Apri Bth iasue. (3) For criticiam
of two-valve set. (4) Which is the more efficiend
of two ¢ H.F. tranaformar.
'fm :[%ﬂu?fum values may be C.1 0-0005 mfd.,
C.2 00002 mfd., C.3 0-0002 mfd., C.4 0-0002 mfd.
Telephone nnuﬂmur 0-:00]1 mfd., HT. condenser

0:06 mfd. Grid leak, 2 mogohml-; potentiometer
winding, 300 ohma. (2) This is given as & i
circuit and, as the di with the letter.

preas, we sed no reason why it should not work
satisfactorily, It is very probable that the insulation
of the 0-004 mid. enser plays an :mpnﬂ-nt
part. (3) This is quite an ordinary cirouit and
ghould be satialactory if the proportions of A.T.I.
and reaction ars correct. [(4) We do oot care to
say, af we have not tried these. In all probahbilit
. te transformers are tly batter. ¥
" AMATEUR " (Stoke-on-Trent) asks for
eriticiem of aerial which does noé give very pood

resulls.
This a tﬂh‘m good serial, and unless
the i ion is bad sh hﬂqmutl.li-ﬂﬂ:r

The receiver circuit, about which you grru
information, is probably at fault HEIII.,
giving of circuit and particulars of

“"W.H.W.'"" (Lancashire) haor a fuwo-ooloe set
on which telephony is only weak. He asks for criticism
af set and aerial,

We think the serial would be better if the
lead-in was taken at the t B, giving » straight
drop to the receiver. e do not think that =
resistance capacity valve -1.11 work
with two other valves, which are trensformer
coupled, and suggest that you add a third valve
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as note magnifier. We do not think you are doing
badly to hear Croydon, as the existing H.F. trana-
former may not be most efficient at this wave-
] -

““R.M.8K." (Manchester).—If your indue-
tance coil has only B tappings it will advisable
to connect the condenser in the lead from the
asrial to the inductance for tuning between the
studs. However, you might try connecting it
acroes the inductance, as ahown in Fig. 4, December
l0th issue. To apply & bat to the silicon
detector it will be necessary to have a potentio-
meter 80 that the tial on the crystal may be
correctly adjusted. For leading-in wire use the
same a8 for the aerial, and if possible have one
long unbroken length for asrial and lead-in.

‘" AERIAL " (Southgate) asks (1) How fo
eliminale buzzing from A.C. maing in a crysial sel.
{2) Which is the mosi senmitive cryafal combination
fo wee. (3) Crdicism of circuil, and how many foils
Jor blocking condenser. (4) Maximum wmiﬂﬂh.
with a given size former.

{1) The buzzing indicates a break in the crystal
and telephone circuit. Trace connections and
examine all jointa. (2) Carborundum is the moat
stable crystal, but sometimes combinations such
aa zincite-bornite, or yelens steel point detectors
are found to be.more sensitive. (3} This is & normal
elementary circuit. The condenser should have
about & foils and its value would be about 0-00]
mfd. (4) The maximum wavelength with No. 28
wire would be about 3,000 metrea. This wire is
too fine for an aerial circuit, which should not be
wound with & wire finer than No. 24,

““ A.T. (Windsor) gives a circuil diagram, and
wishes to know (1) The amount of wire ired for
the making of ruitable basket coils for the set. (2) If
the diagram is correct. (3) Asks for diagram of a
three-valve circudl.

{1} Without knowing the wavelengths, range and
aerial dimenaions, it is not poesible to give definite
details, but 20 basket coils of 2§ hole by 4" full
diameter wound with No. 28 D.C.C. will probably
tune your aerial circuit through the full rangs of
wavalengtha. Make the reaction circuit of 18 coils
of the same dimensions as above, except for using
No. 34 8.5.C. Take one coil of each circuit and

near together to provide for reaction.
{2) Do not put a variasble condenser in series with
your H.T. battery. Join the H.T. minus to the
filament circuit. You have omitted the lead from
the L.T. minus to the earth end of the aerial circuit.
Connect a small blocking condenser 0001 mfda.
across the telephone receivers. (3) See amplifier
ircuit, April Bth issue, page 37, for diagram
and details of a good three.valve cireuit.

“* D.P." (Bunderland) asks (1) For a method
of adding " Ora" valve to his present circuid for
use as an amplifier. (2) Conneclions for converfing
crystal to a single-valve set. (3) If a reaction coupler
can be without placing coils snside aerial
circudd, (4) Particulars of reaction coil.

(1) and (2) Connect intervalve transformer in
place of telephones and connect up a secondary aa
shown in the right-hand portion of Fig. B, 100,
April 22nd issue. It would be much better to
adopt one of the usual single-valve receiver circuits,
oeing your crystal, if you like, for the purposs of
rectification. See page 140, April 20th issue, also
cireuit Fig. 5, page 140, April 22nd issue. (3) Make
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a8 amall alab coil and connect in series in your
serial circuit, using a similar coil placed over it
for the p of reaction. (4) Windings depend
upon wavelengths required, but by tight coupling
your two alab coils you can keep on adding wire
when once you have found the approximate wave-
length the circuit givea. It is regretted that definite
information as to windings of tuning coils cannot
be given, as they depend so much on the remainder
of tuning equipment.

** ZENITH ' (Liverpool) asks (1) Which of
two aerials to adopt, and whether he might make his
leads in spiral form ‘owing to their shortness. (2
Which 1a the better valve to use for telephony, "' Ora "
or ' R," and which 1a the best all-round valve. (3)
The morimum receiving range for a single.valve sed
with Burndept coila,

(1) Owing to the shortness of your aerial adopt
the two-wire type. Do not wind apirally.
{2) Both quite suitable for general telephony
reception. Many typea of valves are designad for
specific purposes. (3) Range of reception depends
aa much upon the power of the transmitter as upon
the type of receiver. British experimenters report

ion on the high-power American stations on
single-valve receiving outfita. The reception of
2ZMT on a single valve by you in Liverpool is
quite good.

‘“* EXPERIMENTER "' (Liverpool) toishes fo
conatruct a portable aerial, 3" < 2" 27, and asks for
windings,

For wavelengtha up to 2,600 metres wind with
100 turns of No. 30 D.C. and arrange for tappings
at 10, 20, 35, 60 and 100 turns. For longer wave-
lengths you will have to use a two-pile winding.

“F.T." (Southwell),—Your circuit is quite
correct. (2) Con “a," 0-0005 mids. ; *b"
0-00156 mfda. ; "e” 0-001 mfds.; “d," 01 to
2 mids. (3) Grid condenser and leak of correct
values to suit your wvalve will improve results.
{4) Quite suitable for the reception of PCGG.

“OPTIMIST ' (Forest HIill) (1) and (2)
submils crystal circuil for eriticeem, (3) Asks if i
ia befter to use insulated wire for lead-in. (4) Whether
the earth lead should be 4 !

(1) and (2) See cirenit, Fig. 2, page 59, April
8th issue, and connect condenser, either in series,
a8 ia shown there, or in parallel, as you show,
the former for short-wave reception and the
latter for long wave. If your crystal is a

rikon, omit the battery and potentiometer.
blocking condenser, presuming itsa value is
suitable (0-002 mfds.) should connected

acrose your telephones. A closed circuit (inner
coil ) tuning condenser is recommended. (3) Aerial
wire must not make contact with conducting or
semi-conducting surfaces, and well insulate, sither
by using rubber-covered cable or by making use
of an ebonite tube where the leads pass in to your
mstrument. (4) Ii your earth lead 18 long and can
be kept well away from walls, ete., it should be
insulated right to the point of earthing, otherwise
take & heavy gauge bare conductor, such as No. 18
copper, to earth by the shortest route.

** J.M.C."" (Forress) gives o circusd of o fuwo-
valve receiver wath X and Y terminals in first valve
circuil for insertion of reaclion roils and the other
valve acting as a note magnifier, and asks (1) If the
pircuid can be improved by the additien of a high-
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Sfrequency magnifier. (2) How to connect +f. (3)
Should he get POGG.

(1) and (2) No grid leak is shown in your circuit,
but possibly the condenmer itself is leaky, and we

resume that yvou connect & reaction coil to the

and Y terminals. A small fixed condenser, O-0{01
mfd., should be connected across the primary of
ths iron core intervalve transformer. One s
H.F. can be added externally, and we do not
think you would have much difficulty in completely
rn-u-d.lfrmg your set and connecting as shown in

5, page 15, April 1st issue. The fixed condenser
'Ell-glll on the right-hand side may be omitted, and
your terminala X and Y wused for those marked

reaction coils.” (3} Provided you have a good
sarial your set should readily receive PCGG.

“¥ITTELLIUS " (Southampton).— (1) Three
valve set with single wire serial 60° high and 407
long should be suitable for FL and PCGG telephony.
If you can possibly arrange two wires separated at
Iu.ul; ﬁ ngnrl you would considerably improve

No, it is not essential that you join
up l:hu -h::-la cireuit with 7-strand wire. The
insfrument connscting wires are ao short that any
resistance that may be added in the circuit will be
inappreciable. The answer referred to meant that
the entire aerial, including lead.-in and sarth lead,
might he of heavy wire. (3) Basket coils are, na &
rule, better than slab coils for long wave reception,
but in assembling them they should be spaced at
least |~ . In the hands of the experimenter
high resistance telephones connected directly in the
H.T. leads are wually satisfactory.

““B.B." (Camberwell) submils diagram, and
asks (1) If tuning el 8" x 5" diameler wound wnith
No. 28 would tune to 2,000 metres. (2) Capacily of
variable condenser. (3) Remimtance of erysial potentio-
meter. (4) Rematance of tels

{l]Yu {ﬂlﬂ-m&mld Danntcmnmtuuhun,
but in seriee in the aerial circuit, or in parallel
acrosa the inductance. See circuit, Fig. 3, page 80,
April Bth dlll'l.l.ﬂ tj:]] 750 uh]ilml, h“tl.:dnd:l:cm

an tentiometer with a on tor
(4) 4,000 ohins e

““AL."™ (Et.l.ﬂ:ng:r} asks (1) How he can
ﬁhmtﬂd:ﬂcmbnfﬂnmrvbyhlglpnmm
(2) For particulars of a receiving ael
H.F., mruﬁi_fm,meLF lumﬂsmurnwtdu
mngnnnd suilable for reception of telephony. (3) If
the wire sizes wsed in England are Birmingham wire

gL,

(1) We think you should have no difficulty in
eliminating these mgnals. Use =& Imn-cnu led
sorial circuit, and you may experiment with a
paralleled circuit tuned to the wavelength of the
mnterfering si (2) Bee circuit, 47, April
Bth issve. (3) No. The lish Imperial Legal
Standard or 8.W.(., which twean sizes 20 and
30 is very nearly the same as the Birmingham
standard.

b E ILG(" {Aughton) has o mulli-valve receiver
am sef, and unahes ws (1) To suggeat the cause

of howling. (2) Asks the name of the high-power
fransmitiing stalion working of 10.30 pm. on
April 20ch.

i1y Your circuit doss not a r to be quite
correct, and the action of the crystal ia rather
obscure. In whatever position your switches may
be it does not rectify the oacillations set up across
the ends of the reaction coil. When using crystal
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rectification it is not poazible to arrange & common
H.T. battery for oscillator wvalve and rectifier.
Thalnul:hll'w lhgﬂswmn{ L.F. after IL:‘ myﬂugi“ rise
to whi ith so many switches
ment n-i'mtgo leads must hu}:urnfu]l.y mmdmnd..mnﬂ:.l
sither leaky or inductive Mupll will causs hawl.
ing. You might tn.r mm::ﬁ connections of
the transformer. to uss more than
ﬂvﬂvllvuin.unmp ifier sot we recommend that
they should be all HF. Make your transformers
to the exact value of the wavelength you require
to receive, and test each one either with & burzer
or in a single valve H.F. amplifier, and see that they
all function «  Bea left-hand column,
112, April 22nd ssue, After many stages of

JF. amplifieation it is umally not ible to use
more than two L.F. valves, and thess may have
to be run with rather excessive filament current
to prevent howling. (2) Im all probability Paris,
88 you suggest.

“ABOUT TO START '* (Hampstead) csks
(1) For an slementary textbook on Wireless Telegraphy
and Telephony. (2) Where he can gel private tuilion
on the subject. ([3) Whether a single-valee sel
suilable for the reception of PCGG and all-round
purposes. (4) What would such a sel cosl.

(1) “The Amateur Valve Station,” by Allan

-Dﬂugha-['srim 1. 6d.), Wireless Presa, Ltd. (2) TE

s small advertisement in this journal. (3) PCG
can be received in London on a single-valve set,
but & more elaborate installation is recommended.
{4) Having seen what you require from the textbook,
look through our advertisement columns and, if
nesesaary write to manufacturers for gquotations.

‘“F.H."" (Kenslngton).—The crystal circuit you
show is quite correct and the dimensions satialac-
tory. Avoid using enamel wire for asrial inductances
unlesa you require to make use of a sliding contact.
D.C.C. is somewhat better, becauss the turns
become more spaced and the capacity betwesn
them lessens, A carborundum ecrystal without

tiometer and battery in not very satisfactory.

A perikon, consisting of a contact between
zinc and copper pyrites. Telephone condenser
capacity 0-002 mids. Wavelength range about
2,000 or 2,500 metree depending upon the dimen-
sions of vour aerial. You should hear Poldhu and
FL, and ship and coast stations. It is doubtiul
if you can receive PCGG, or even ZMT, on erystal
in London. For a method of adding a valve, see
Fig. 1, page 61, April 8th issue. A book such ma
that Allan Douglas, “ The Amateur Valve
Station,” would no doubt help you.

“J.HA." (Bedford) aske (1) For a circuu
of a coupled crystal tuner, range 300 lo 650 maires.
(2) Range of such o sef. (3}If it is switable for
recepiton of tele phony from Chelmaford.

{1} For eircuit, see page 58, .lpﬁl Bth issua. The
condenser may be connected either in series, as

shown in the ﬁ!mg:llﬂ]lmﬂﬂmd;
it the potentiometer

of the serial i
:hmrnmduun on detector. For 300 to
1,000 matres aerial coils 4 x 44" diametar, woumnd
mth No. 28 D.C.C. Closed cireuit 3" x 3" diameter,
wound with No. 30 D.C.C., and fur!mtn'ﬁﬁm
metrea asrial inductanocs 12 by 7" diameter,
wound with No. 28 D.C.C., and closed circuit
‘I'”J-:Er' diameter, wound with No. 30. Range
O“I'Jmn of transmitting statéon.
Tﬂua.'n get all the high-power spark stations
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nf ]:.uroﬁa but it is doubtful if you will receive
transmission from IMT.

. l}.v.n. " (Edinburgh) asks (1) For a simple
aerial. (2) How many ves are required
to receive PCGG with same.  (3) For diagram of
a suilable circuil.

(l) A frame aerial about 4" square, or an open
aerial in the roof may be used. The open serial
should conaist of several parallel wires joined in
the middle or at one end, stretched out under the
roof or in & long passage at the top of the houss.
The length should be as long as possible without
the wires crossing. (2) Three or four will be
rnqumed for good spemh {3) For the frame aerial

WaS ""W.D.'' (Huddersfleld),
Juma Ird issue. Fm' indoor open asrial any
ordinary tuning cireuit and amplifier may be used.
Ses instructional pages in issus of May 2Tth on
the construction of aerals.

“*“X.X.8." (King's Lynn) asks (1) Who is
BYE tho is heard on abowt 1,000 metres. (2) Why
600 metre signals are improved when primary of
loose coupler 18 shorted, (3) Number of valves for
PCGG and 2ZMT.

(1) Ipswich Naval Station. (2} It is not clear
fromm information given why this happens. It
ghould not. (3) If a small variable condenser
0-0002 mfd. were connected acrosa secondary,
2 MT should just be heard without & valve. For
PCGG two valves should be used.

“YV.D.W." (Liverpool) asks (1) Best kind
Hﬂ:mm:;ﬂtﬂdum (2) What wire to use for

¥ oa conneciing o a

{1} There are uwwml F;:MI stranded wire
now on the market, or a single wire of No. 18 gauge
copper or phuﬂphur bronze may be usad. (2) The
serial and lead-in should always be one unbroken
wire if possible. If a |um!; in unavoidable, join on
a piece of the aerial wire. For indoor conneetion
use No. 18 wire or lighting flex.

“*V.a."" (Liverpool) asks (1) Resistance for
a polentiometer. (2) If four-clectrode valves may
be obtained from the Marconi Co., and also price.

(1) Any valve between 200 and 500 chma will
be suitable. (2) You should apply direct to that
Company.

o 'I.""..- L."' (Huddersfleld) asks (1) If single valve
diggram i correct. (2) Why spark slafions are
only heard when set is oscillating. (3) If telephony
should be heard wiath A.T.J. and A.T.C. in series.
4) Suggested improvements,

{ (1) In the diagram the anode circuit i8 in-
complete, a connection between telophones and

ive L.T. being missed out. Otherwise O.K.
(2) There is not sufficient control with the set.
Use & G-volt cell and varnable resistance so that
filament brilliancy may be controlled. Weaken the
coupling between A.T.I. and reaction until set just
rtopa oscillating. FPure note sparks should then
be heard. Try different reaction coils. (3) Until
the set is made suitable for spark stations as abhove,
vou will hear little telephony. A.T.I. and A.T.C.
should be in series for ships and short-wave tele.
phony. (4) If set works well for spark stations
and you cannot hear telephony, the only thing to
do is to sdd another valve.

“EW.C."" [New Southgate) refers to article
on page 660, December 1A dsrue, and asks (1) If
Fig. 1| may be changed to o reaction sel wilh
alab coils for 400/24,000 metres. (2) If Fig. |
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equal to | H.F, and one reaction
valve. (3) Best of three kinds of telephones to wee
for general work, (4) If Marconi four-electrode
valve & on the market.

(1) and (2) Theas circuits require testing experi-
mentally before alterations can be recommended.
Magnetic reaction may be adopted if the circuit is
suitably modified. fyynu are pressed for time we
recommend adopting a more standard circuit.
A two-valve set will probably be efficient. (3)
120 ohm Bmwn telephones with telaphone trans-
formers. (4) Apply direct to that Marconi ﬂﬂ

“R.E.C." {Guemu&y has a school receivi
el and a three.valve L.F. amplifier which how

To get rid of this howl which is caused by inter-
action between the L.F. transformers it is necoasary
to reverse one of the grid windings. Which one
must be found by experiment. To stop school
set oscillating use smaller reaction coil, and also

vary the coupling between the coils.

“"W.T."" (Strathaven) asks (1) If mngle valve
with crystal rectification circuid & correct.  (2)
Woudd 2,000} ohm telephones be suitable. (3) If
telegraph wires a litle distance away from the aerial
will cauae interference.

(1} Connections are correct. The variable con-
denser might be 0-0003 to 0-0006 mfd. A 0-001
mfd. condenser across the telephones would be
found an improvement. (2) They may be used
with the circuit as given. (3) If the asrial is at
right angles to the telegraph wires there should
not be much interferance.

Y“HHV.C. "' (Cardiff) is making reaclance
capacity amplifier and askes (1) For criticisam of
circurl. (2) If the indervalve tuning coils should
be ploced af right angles to one another. (3) Number
af plates for 0-0001 mfd, variable condenser. Moving
vanes 3-26 cma. rodius, fixed vanes 3 millimetres
apart. 1[4} If potenfiometer Lo delector grid s

above gives resulls

(1) Thu diagram shown has the A.T.I. shorted
by the aerial and earth lead. Presumably you in-
tended to insert a condenser across this inductance
instead of short-circuiting it. There should be a
amall condenser acrosa telephone terminals. This
may be about 0-001 mfd. (2) We do not think
thers is unyosuﬂicular advantage in doing this.
(3) Four fixed and four moving plates will be
required. (4) Potentiometer rectifier control is
not always necessary. With soft valves it may
be used with advantage. It might be an improve-
ment to connect & potentiometer in the grid cirewt
of the three H.F. valves, and a separate one to
control the rectifier,

“G.D." (Luton) asks f single valve esreuil
diagram ia suitable for ‘*ﬂﬂ,-ﬂﬂl]l.'ﬂill metres  wilh
basket coils, (2) If possible to receive ZMT fele-

phony on ael.

{1) The cirenit 18 guite suitable for the purpose
desired. To cover this range you will require a
number of basket coils and also coila of the honey-
comb type. (2) Yes

‘“E.5.W." (East Sheen) asla (1) I
net, detector with reaction and one L.F magnifier
ix  efficient.  (2) Connections for same. (3) If
separate  filamend resistances are necessary.  (4)
Number of plates required for 0-001 mfd. condenser.
Fired plates 3-35", moving 2} digmeler,

fe-valve
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{l}) Yes. (2) Buitable circuit is given on
119, April 22nd issue. (3) No. (4) If the moving
plates are 1/16" thick, and the ing washers

between fixed vanea 4" thick, 26 fixed and 25
moving plates will be required.

"EEIEJTHEB.H A (Mnrﬂﬂﬂd} mh (1)
Capacity of mndmau- (2) IJ" LisE

capacity reaction L.F. am (3) I'Fﬂlll
lengths of POLZL.

(1) Approximate 0-001 mid. (2) Capacity re-
action will probably make L.F. lifiar howl
badly and is not to be recommended. (3) E.IHI'[I‘.
8.3 0,400, 12,800 motrea.

m;; vﬁLvlTUBw:h{B:M“"ﬂlummnuth} asks for "T
]];_Mmmm & ci_r winding for HHFFWMWW :;_!,'::
o m {e] frans or
differerit wuk»ﬁrl. (4) Will ngnah be strong
enough for 3° frame and loud »
:t]Thl-eumut.lhuwn in Fig. 4, 01, April
16th issue, with slight modifieations will be suitahble
for your p There should be a condenser
and leak m the grid of the second valve and re-
gistances in each filament in place of the common
one. (2)and (3) Windings for an H.F. transformer
to cover a range of 180/2,000 metres can only be
determined & 1 tally. The transformers ma
either l:mI i|.1l the fﬂmdﬁ;a numha;‘l of Enr;nmﬂi
two -1 Br Wi o dac or o t
typn.mtﬁgn 51:?4 being alternately I'ar primary and
ﬂncmdn.rjr windings. (4) On a 3° frame aorial
about gix valves will be required to satisfactorily
operate a loud
“FK." {Erunwlth} asks for three-valve
diagram with soiching ArTangemenis.
A suitable arrangement is shown in Fig. 5 page
ﬂ: April Bth issue,
$E'*H G."" (Dovercourt) pgwes single valve
transmilier diagram and asks for suitable winding
for A.T.I. and reaction. (2) Values of condensers
A, B and C. (3) and (4) Value of resistance R,
!-apﬂ-hr with reason for wsing same.
(1) Your di shows no connection from
negative filament to earth. The A.T.I. may be
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4" by 8" of No. 20 D.W.B. and the reaction coil
3" by 6" No. 24. (2) Condensers A—0-003 mid.,
B—0-001 mfd. and C—0-01 mfd., all to be tested
at twice the normal H.T. voltage. (3) and (4)
The resistance R is necessary, and ita value
the type of valve used. The object of it is
to maintain the grid at & most suitable value for
oscillation by allowing the negative charge on the
grid condensar to leak away. A suitable value
would be about 10,000 ohms. BSignalling is ac.
complished by npanmg and closing this circoit as
shown in your diagram.
““A.B." (Durham) asks _far three-valve diagram

rrith val
ooty B .F. TJ.JPE l{l..im:n]n} below.

See reply to '*

nwJ.G.C" armouth) asks for a diagram
af eircuil to certain apparaius, also for sizes
af inductances.

As & commencement youn will find the circuit
given to "' C.B."" (Hyson Green), April 22nd,
useful. The A.T.I. might be 6 by 10" of No. 24
D.W.8., and the reaction coil 5 by 8" of No. 28
D.W.5.

““D.F.T." (Lincoln) asks (1) The wavelength
of 4 by 8 A.T.I. (No. 24 wire) with 3} by 77
(No. 28) reaction. (2) If above wnll tune to Hague
wavelength with three-valve amplifier. (3) Finest
wire which may be used for short wave A.T.1. (4)
For three-valve diagram. One H.F., one rect.
and one L.F. magnifier.

(1) Inductance of A.T.I. 4,760 mhys. and
reaction 7,000 mhys. This will tune a FP.M.G.
Il:fl:;ll to E.DIIIJE: métres, or E.Iﬂ:::lﬂl;agln m;,'l;h a U-0005

. el condenser. [ "avelength
18 l.ﬂﬁﬂpﬂmr:tm approx. (3) For short wavelengths
300/1,000 metres. No. 22 or No. 24 wire should
be used. (4) A suitable three.valve diagram is
given in Fig. 3.

““J.R."" (Bradford) asks (1) If an “ R" valee
and “H" valve will work in a hwo-valve sef.
(2) Why signals are weak a two-valve sed wnth
1,000 mmm uuud. (3) How o

eyl

Fig. 3.

UNIVERSITY OF CALIFORNIA



Joxg 10, 1922

(1) It is difficult to say without testa whether
reeults will be satisfactory. The beat way ia to
tryitout. {2) A 1,000 metre transformer is usually
only suitable for wavelengths from about 750 to
|, M} metres, and unless the signals to which you
were listening were within that range they would
beweak. You do not give any particulars of tuning
tircuit and reactance, which may not ba rorrectly
proportioned for the wavelength range. A 0-001
mid. condenser acroas the telephones would be an
advantage. (3) To obtain loud signals a two-valve
LF. amplifier should be uwaed after the rectifying
valve, but there may be & certian amount of
distortion of ap:noeh.

“DG.CT. (Merthyr Tydfil) refers to fuwo
ralre d given on page T18, March 4k fswue,
and gaba (1) Why he cannot oblain any results.
{2] Are slab coils o8 good as basket, loose couplers
and duclateral coils for telephony. (3) Why speech
from FL and Croydon though atrong appeared
indestinet.

(1} It is not at all easy for us to say why no results
ire received on cirewits which behave well in more
experienced hands. The eircuit referred to would
be improved if there was & 2 megohm grid leak
tetween grid and filament of second valve ; also
if & variable condenser were used either in series
or parallel with the A.T.I. With careful adjust-
ment it should be possible to make set oecillate.
12) The tearm “‘slab ecoils " ghould ineclude basket
and duolaterml. Slab coils, if of the correct pro-
portions, may be adjuosted to give as good result
it loose couplers, but the adjustment is more
iffieult. (3) It waa probable that your reaction
roupling was too tight so that set wae oscillating.
Weaken it slightly by sliding coils apart.

“C.E.T." { Tottenham) has made an ' Amateur
Mechanic "' crystal set wpon which be receives no

If you have connected up circuit as described,
and have followed the instructions ecarefully,
there should be no difficulty in making set wnri,
Examine all joints and : also see that asrial
B properly insulated and & good earth conneetion
e, TT)H‘B i8 not much advantage in adding
a valve until some results are obtained on crystal
Bt

“C.L." (New Shildon) asks for information
regurding o 2 H.F. valve unth crystal detector set,
uning reactance oapacily coupling.

(1} The uee of several coils for the inter-valve
reactance will be unavoidable to cover a range of
100{25,00{) metres. Full information was given
in the imsue of April Bth. (2) There should be
litthe, if , coupling between the inter-valve re-
Actanes the secondary inductance of the re.
action ooil.  (3) With resistance capacity coupling
the H.T. voltage should be twice the normal
anode 'Iml,u.ﬁ.

“"LR.CW."" (Bordon) asks for ecriticiem of
firo-oalee diagram for use with frame aerial.

Your di is incorrectly drawn. For correct
i givento ‘' C.B." (Hyson
There ia hardly sofficient
amplification to use set with a frame. At least
two more valves giving H.F. mag. would be required.

“"HM." (Manchester) asks (1) For criticism
of single valve diagram which & of coupled circuit
'ype. (2) If troo slide inductance could be wiilised,
(3) If a fowr-wire 15" indoor uerial would be sufficient,

ATROFEINEnT Bee
Green), April 2nd.
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(4) If tuner, conmasting of secondary sliding in and
owt of A.T.J. with reaction coil revolving at other
end of A.T.0., unll be best arrangement.

(1) Circuit ia 0.K. (2) This may be usad as
loading coil in arrangement recommended in answer
4. - {3) This would be suitable for the Manchester
district broad-casting, but for stations {arther
afiold more valves would be required. (4) To ob-
tain best reaults with a coupled cireuit set, the
coupling between aerial and secondary circuits
should be weak., Otherwiss there 18 a considerabla
mistuning a8 coupling is varied. We suggest
you make the 6 former the sscondary, with the
reaction revolving inside it. A small former about
4" diameter, 3" long, sliding in and out of the
ti” former will give the reguired aerial coupling to
secondary circurt with the above-mentioned two-
glide inductance aa aerial loading coil.

“ PONTY '' (New Barnet) asks (1) If single
valve diagram may be improved. (2) How to extend
wave range fo  J00/30,000  metres. (3) Why o
" hetferodyned howl silenced by unison funing " 1s
received on certain wavelengths, (4) What would
be quantibative effect ,of putting the variable condenser
in series with the 4.T.1.

(1} An improvement to ast could probably bhe
made if valves of grid condemser and leak wers
known. There should be approximately 0-0003
mfd. and 2 megohms respectively ; otherwize O.K.
This 8 as much as we can say without fuller
particulars. (2) The whole of this rangs may be
covered by the use of & suitable set of slab or duo-
lateral coils, the smallest having about 30 tums
and the largest 1,500 turns on & former about 2
diameter, and 1" wide. Twelve to 15 coils will be
required to cover the range. (3) This phrase does
not convey much information. It is probably a
howl due to too tight a reaction coupling. (4) The
resultant davelongth would depend u the
capacity of the aerial and the wvalue of the in-
ductances, and cannot be at. Themaximum
reduction is to halve the wavelength without the
seriea condenser.

*“ Tyro *' (Whitby Bay) has added a H.F.
transformer coupled valve to single valve set withowt
much improvemeni to signals, and asks (1) For
crificiam  of circuil. (2) Information regarding
H.F. transformers. (3) If volts s sufficient
H.T. for R and * Ora " valves. (4) If there ia any
advantage in using 6 volta for filament lighting.

(1) The circuit i correct. You will probably
find it an advantage to use a potentiometer in the
first grid circuit instead of two dry cells direct
(2) Youdo not give diameter of transformer former,
but it is almost certain that this is not suitable for
the job. For 1,000} metrea the transformer should
be wound on a 1}" diameter former with 4 of
No. 40 wire to each winding. A amall eapacity
ocondenser should be connected across the anode
winding. BSoaking in paraffin wax will not do any
harm provided the wax doesa not remain soft.
{(3) Yea, O.K. for ** R " valves, but is on the high
gide for * Ora." (4) A 6-volt accumulator with
variable resistance should always be used a8 it gives
control of filament brilliancy.

“*J.N." (Mile End) has a single valve set which
does mnot come up (o expecialions, The circuit
and aerial appear correct wn all respects.

The trouble i probably due to the slab cola
If wound with enamelled wire it is quite possible
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that the enamel has rubbed off in places, causing
some of the turns to be short-circuited, and made
the coil uselsas. Wind some similar coils yourself
with different numbers of turns, and salect &
combination which gives best results. The howling
is due to having too large & reaction coil, and may
be overcome by using new coils or stripping turna
off the one which gives the howl. 'Whmmmvmg
spark stations, trlgh the coupling shoul
cause signal to g:md.nhllj' get stronger until the
musical note is changed into a hiss. The set is
then cecillating.

g GDUNTHYS[DE "' (Barmsley) asks (1) For
bmkmwira!muppnrﬂul or beginners. (2) What
w for on Mk IIT* tuner,
(8) i2 the use of the buzzer on this sel.

(1) “The Amateur Valve B8tation,” by Alan
I}uuglﬂn (Wireleas Frees, Ltd.). (2) The addition

valve to this tuner will greatly add
mthnﬁﬁmmeyfnrtalﬂ stations. [If this
is & Mk, III short wave set, it is only suitable
for the b ing wavea of 350 to 425 metres,
in addition to metre ships. For the walve
a f-volt battery with variable fllament resistance
and a 30 to 560 wolt H.T. battery are required.
(3) The buzzer is provided for tuning up the
regeiver. A calibration chart of the seco
cirouit is, or should be, provided, from which it
is possible to set the secondary condenser to the
wavelength it is deaired to receive, then with the

ovar mtuh in the *“stand-bi" position,
oo ahbsgbios

oscillating at this
wavelangth, so thl.tl the circuit may be also
tuned to the same wavelength.
“W.JIF.T g:[nrnuy} oaks regarding mnylc
valve set (1) avelength range. (2) What

distance sialions should Erc hmrd iﬂ EW
(1) With A.T.L and A.T.C. 1.|:|.

improvemends. (4) Suggesiions
n diagram, maximum wavelength ﬁ.ﬂﬂﬁ m-utru.
".’-"lt.h.&T'I and A.T.C. in seriee this will be reduced
to 3,000 metres, with a ding reduction
in the minimum wavelength. (2) ﬂ.ﬂ European
C.W. stations, working on wavelengths up to
5,000 metrea, (3) Add series-parallel switch for
aerial condenser ; reduce condenser across
telephone tranﬂnrmﬁr primary from 2 mids. to
0-0)l mfd. (4) On existing set it should be
posasible to hear Croydon and other aircraft stations
on 800 metres, but for the new broad-casting it
would be advan to make a amaller tuning
circuit. For this an AT.I. 3" x 4" of No. 22;
for reaction 2} x 4" of No. 28 lhnull:l ba suitable,
The best value of reaction should be obtained by
-e-xpar.unant, lt.n? ing off some of the turns, untl
set up to oscillating t.
'DGB."{P'III:I:I asks (1) If single valve
cirouil 4o correcl. (2) If possible to use D.C. mains
for H.I. for valve. (3) How many plales for
0-001 mmdmur
(1) is & very elementary ecireuit, which
will not be very effective. Dwuuunuut-thﬂmnmhq-
circuit from the serial circuit, and also do not short
the idle sections of inductance. Connect reaction
coil to slide in and out of secondary in the anode
cirouit as shown in many recent diagrams ; also a
0-001 mid. condenser acroas telephone transformer
ﬂ winding. I:I'ngminnﬂ:lmmdlmkis
B urrlltn'l detector will unneceasary. (2)
This may be done provided proper pmut“:l;nl
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are taken to prevent short-circuiting of mains or
of earthing one or both of them. (3) If & varisble

condenser is desired sufficient information will be
obtained from reply to ‘' E.5.W.'" (East Sheen).
For a 0-001 mfid. bh:knqmndmr!fnﬂn 2" % ¥
soparated by 0-002" mica will be
‘““G.H.R."" (llkley) asks H]'??m add nolr
mﬂgmfurqtam#mpmktdum {]de:'f
ook

wnler-valve transformer to wee. (3) Why
not oscillate below 1,000 metres, (4) Siee of basket
coida for T00 mebres.

(1) A diagram showing how this can be done
B givon on 213, 1, May 13th jsme
{2) Thiash n.LF trma{nmnr,unhmdmg

consisting of 10,000 turns wound on a §" soft irm
core, 2§ long. For this about 4 oza of No. H
i (3) No details of alabs are given
80 that we can hardly say if they are snitable. It
mm}rpmbﬂhlnthatt-hn&TI and reaction alsbs
are not properly pro . For wavelengths
below 1,000 metres the A.T.I. and A.T.C. should
be in series. These seta require very careful
adjustment to receive telephony. The position
of the urmhmhf:?;l very critical unﬂwt:;
tuning 8w circuit very sharp. (4
amall tuning condenser in wlﬂ;l[ !LT].
auahuwnm your diagram, the A.T.I. basket should
1"lnu:lud.1lmalaur.wam:lmthmmrunl
26 8.8.C. A gimilar coil will do for reactance.

*J.8." {Dlrwuu}alh{l}ﬂnpumy cariain
condenser. (2) Particulars of smoothing
condenser for wse in adapting D.C. mains as anode
batlery. (3) Where to connect smoothing chols in
cirou.

(1) Approximately 0-001 mfd. (2) For a smooth-
ing choke obtain i possible an old ignition coil
sscondary winding vided with a soft iron core
The smoothing ensar should hn-l.bmrt. 5 mid.
'I'hhmnyhumnﬂaupwiﬂllﬂﬁlhuhﬂ{ tin foil
iﬂm,xﬁml. poparated by mica sheeta (-003"

{3) The smoothing choke should be con-

m-:udm the positive H.T. lead. Im
D.C. ml.mliurm&ngHT m

13

of the main., This must be avoided.

“LT.'M s B-l.mrlﬂ} asks (1) If posrdle

sel ahown on pog

zuz J'uml 25¢h, ulzﬂ .:2] w.w value of grid leak
to use. (3) ﬂupmﬂy of certain mize of condenser.

(1) Yes, if the inter-valve transformer is correct
for 1,000 metrea. (2} As & potentiometer is used
the grid leak wvalue will not be :
probably 1 to 2 meghoms will be sui (¥
0-00056 mid.

o e e i S

SHARE MARKET REPORT.
Prices a8 we go lo press on June 3nd, are :—

Marconi Ordinary £1 14 0
5 Preference .. i 4 9 0
Vi Inter. Mariné.. 1 14 6
. Canadiam .. .. 12 0
Radio Corporation of Amaerioa :—
Ordinary ‘s “e .. 1 3 9
Preference .. - .3 15 0
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DUBILIER UNIVERSAL CONDENSER

DUBILIER Condensers DUBILIER Universal
helped to send The First Condensers may be used
Amateur Radio Message in audio and radio frequency

across the Atlantic n Pl’":ﬁ 7’6 Eﬂtll circuits, for receiving equip-
December, 1921. One American . ment, rectifying circums, vere
transmitting station I B C G at ﬁ?’ ﬂﬂ_f fﬂpﬂfl{:" transmitters up to 100 watts ; for
Gresnwich, Conn., U.8.A.,, grid condensers; for plate “ by-
was only enabled to lenction pro- pass ” condensers ;  for anmtemna
perly after Dubllier Con- series condensers, etc.

densers had been Installed. This type is standardised in
The messages from this station capacities from 000003 mid. te
were heard in many parta of Great : 0.01 mid. for nse on vollages wp

[l a“ " mﬂ
Britain and also in Holland. T'I'Péu:“ Emm

THE DUBILIER CONDENSER 00 (1921), LTD,,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

Telepboos—Hammerasmilh 1084 Telgrams—Hivolicen, Phone, London. Code—jarconl Internationsl
All Amerioan Enquiriss to be addressed—
DUBILIER CONDENSER CO., Inc., 217, Centre Street, New York.
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CAMBRIDGE A.M.
GALVANOMETER

A moving coil galvanometer of good sensitivity,
suitable for general laboratory work and student's
USE, Thiuoﬁalvlnmmtrr has been designed for
guantity production, and, on that account It is
possible 1o offer u at a price which compares
favourably with pre-war prices.

SIMPLE AND INEXPENSIVE

Leeflection in m m & 1 meire,

Approzimaie

tamee of

il Per miero. amp. | 'er micre. volt
2o Uhms, i59 75
tso0 320 ' 2°13
400 450 : 1'124

FULL PARTICULARS ON REQUEST

THE CAMBRIDGE & PAUL INSTRUMENT Co., Ltd.

Works :

Head Office
i 45, Grosvenor Place, London,S.W.1 1onpon axo

Showroams :

i1

“Wireless tor all”

Before you decide on the

construction of your set.

It will pay you to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.
This material 13 '.ll.':tfrprrmr', immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity.
LET Us QUOTE YouU
SEND PARTICULARS OQOF YOUR EXACT REQUIREMENTS TO
THE MAMNUFACUTURERS

DIANMOND FIBREIGL

DIAMOND-FIBRE HIGH ROAD
WORMKS SOUTH TOTTENHAM. NJS,

LUNIVERSITY OF MICHIGAN
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Methods of Deriving Valve Current from Public
Supply Mains

By F. H. Havywes.

THIE r!l.'l|.'l:'|;|!n||1'i.'- may be divided into four main

(1} The production of H.T. from D.C. mains.
{2) L.T. from D.C. mains,

{3} H.T. from A.C. mains and

(4) L.T. from A.C. mains.

il) HT. rRom DimmErt Conrest Mains.—This
u# without doubt the easiest and offers several
alternative methods, and the two given below are
generally favoured. All D.C. supply will have one
main earthed and in practically every case it will
be the negative. Leads must be run from the
mains to a convenient point for connecting to the
apparatus and should terminate on a double pole
mwitch, followed by | amp. fuses (Fig. 1).

Two batten-type lamp holders are arranged as

for joining two lamps in series and connecting
them across the supply voltage, to which also is
parslleled a condenser of good insulation, having a
capacity of two microfarads. Thia condenser haa
the property of shunting a good deal of ripple

=

T 5t

Fig. L.

off the mains before the H.T. potential iz bridged
ofl, and consequently if the Hly voltage required is
half that of the mains this condenser is twice as
effective across the whole voltage, as it would be ii
it ware only joined acrosa the leads providing the
H.T. tial. :

The choke coils are shown in the circuit as being
separats coils in opposite leads. This ia preferable
to the method of winding opposite coils on & common
core, as it reduces the Lability to breakdown.
Intervalve transformers may be used as chokes but
it would probably be more economical to make

&

special coils to the following details. The core
which has a diameter of §” is shown in Fig. 2,
arranged with end cheeks which fit tightly and are
1} = 1} = 6/16” ebonite. The outer sharp
odges of the holes carrving the core are countersuns

Fig. 2,

in order that when the cors has been wound the
core wirea which are of No, 22 or finer, soft iron,
may be divided and a half bant round on sither
side to completely close the magnetic cireuit.
Opposite edges are also rounded for the same
purpose. Holes are made in one edge of each
end piece and tapped 4 BA to provide for fixing
the coil when finished to a base, Other holes are
also made for passing out the leads and thess, too,
should be slightly countersunk to remove sharp
edges that would be likely to dam the wires.
Before winding, u pisce of empire cloth, moistened
en ita inner face with oil 10 prevent rusting, must
ba w round the core, leaving no rts
ﬂpmedm?w'lqha cheeks are spaced 1 IF;E-E.I.'I- ln:[:li.ha
piece of empire cloth should have a total width of
ahout 14" and small cuts made in ita edges so that
thera may be a turning up against the cheeks to
obviate any possibility of the wire slipping down
into contact with the core. In securing this piece
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of insulating material in position, the reader is
cautionsd against the use of certain well-known
adhesives as the preservatives and other materials
they contain frequently have low insulating pro-
perties. A little tacky shellac vamish and cotton
wmﬁpi.ug is the best way of holding down the edges
of the empire cloth. The most convenient way of
winding the bobbin is, of courss, to wrap one end
of the core tightly with bare copper wire and hold
it in the chuck of a light lathe, which can be run
at high spead, but if this is not available an .
ment can probably be improvised by the experi-
menter for revolving it by means of a small hand
brace held in the jaws of a vice. Alternatively
clearance holes may be made in wooden uprights
to act as bearings and a stiff picce of wire bound
round one end of the core will serve as a handle.

=

ThisTwill be rather a slow process for winding but
provides & means which, with a little patience, is
ontirely practicable. The wire used should be
betwean 38 and 42 gauge with a single silk covering
and is wound on to a diameter of about {7 or a little
more than half an ounce of wire. The ends are
brought out through the cheeks by flexible leads
pomposed of several strands of ﬂlmfimullmd wire.
On the completion of the winding a piece of stiff
fibre is wound over the wire, tightly fitting between
the cheeks, and serves as a covering for the
windings and also to prevent the checks from
closing in when the core wires are bent round.
This piece of fibre will need to be tied round with
thread to keep it from springing open.  The core
wires will also need to Ee tied round after being
bent, to keep them in position. This completes
the construction of a choke coil and it may be
noted that this design is equally suitable for the
construction of intervalve and telephone trans-
formers excepting that primary and secondary are
required and an additional piece of empire cloth
insulation between the windings., Four such coils
will be required and connected together aa shown
in the diagram. Two more bridging condensers of
value | mid. and } mfd. are connected acrosa the
chokes nt the points shown,

This arrangement provides a very effective way
of eliminating the ripple usually present on supply
mains, and on most circwits can be o A5 & BOILFCE
of H.T. for operating multi-valve amplifiers without
undue humming. Adjustment of H.T. voltage to
any value from & few volts up to the maximum
aeross the mains may be obtained by using lamps
of various voltages, patterns, and candle powers.
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A convenient arrangement is to have a number of
miscellanecus lamps, suitably marked for identifica-
tion, and to prepare a chart, showing the voltages
that various combinations of lamps will give. If it
it is desired to use avoltmeter for showing the poten-
tial it must be connected across as shown n the
dingram, for if it is connected beyond the chokes it
i= apt to give a low reading depending upon its
efficiency, and moreover, the current which actuates
it will have to be by the chokes. Connected
on the H.T. output side it is also liable to re
establish the ripple if vialves are operated.
Fig. 3is a sketch of a complete outfit made up on
the lines described.

.

|
ooy s

Fig. 4.

Another method is to build an accumulator
hattery of many cells and charge it from the mains.
This systemr gives v littlo trouble and entirely
eliminates ripple particularly if the cells are not
on charge at the time of being used. There is the
objection, of course, that batteries, owing to the
use of sulphuric acid, cannot be incorporated in a
got as a part of it, ready for operation from the
electrie lighting circuit. A method of constructing
the battery is shown in Fig. 4. The plates are
rut from shest lead about * thick, or of just
sufficient thickness to retain their shape. Fig. 4 also
shows how to cut the plates from the sheet without
wasgte, In order to increase the effective surface,
a number of cuts are made as close as
possible together on both sides of the narrow end.
and one side of the wider end. The wider end is
then bent round a piece of eylindrical wood with
the grooved face inwards, to give it a circular
and sufficiently small to give it a good fit in the
glass boiling tubea, To prevent the positive, which
will be the inner strip, from making contact with
the eylindrical negative, it must be wrapped with
an insulating material that will permit of the free
flow of the acid. The best way of doing this is to
fit inside the negative a piece of corrugated cellulosd
of the kind specially made for this purpose. The
plates require no special treatment with oxides of

l.ad, ng is usual with larger cells, before bringing
i 1to use, The rack shown in the figure for holding
the tubes must be liberally treated with in

wax to prevent it being acted upon by the acd
and to maintain insulation between adjoining cells.

The charging rate for such an accumulator
battery is very low. The current passed by a

UNIVERSITY OF L'.L‘-.LI-FIZ'F:NIF.
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metal filament lamp connected in seriea with the
battery and scroms the mains ia suitable for
charging (Fig. 5). If. the charging rate i 0-25

|

"Dl

amperee and the battery is kept on charge for
fiftetn minutea, it will acquire l-ﬂhn.r_lfa of almoat
fith of an ampere hour, which will mufice to

THE WIRELEBS WORLD AND RADIO REVIEW
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current without excessive tem uré rise and
for the more general gauges of ' Eureka "' wire may
be taken aa ahmg:n the accompanying ;tsble,

which also gives the resistance per yard and the
approximate number of yards required on the more

uwmal aupply voltages.

Number = (iauge Resistance
v, | e | v
: |
; AMpPEres. ohms. |
1 22 109 1040
2 20 1-8 661
3 18 ' 2-5 -371
4 18 393 - 210

Length required for various voltage.

104 w. 200 v, i 220 v. 240 v.

yds. vs. vds. . yds.
100 200 220 241)
00 200 220 240)
110 220 240 260
120 240 26845 280

furnish the H.T. for a multivalve amplifier for
several hours.

{2) L.T. vroM Direct CURRENT Mamg. —Where

& D.C, supply is available it is usually preferable to

socumulators and to use them for the
purposs of providing the L.T., but where the use
of lﬂ:umu].l:.hh'li is not desired, valve filament
current may be provided by a potentiometer
Rrrangernen b.

It is always poesible, of course, to connect the
valve filament to the mains through a suitable
resistancs, but such an arrangement is usually
rather as it is difficult to eritically adjust
the current from a high voltage supply and also
the control of the grid potential presenta difficulties.

Fig. 8 shows a circuit arranged on the potentio-
meter principle and in order that & series filament
resistance may also be made use of, it is necessary
to provide a current flow across the tiometer
remstance of slightly more than that required by
the valves. To provide this resistance one must
employ wire capable of carrying the requisite

It will be ssen that the amount of wire needed to
pass the required current is of unwieldly length and
arrangementa must be made for winding it into a
convenient form, at the same time bearing in mind
that insulation must be maintained and that the
wire i8 likely to become fairly hot. COme method is
to take a board about three feet long and screw to
ita opposite enda a row of amall bobbin porealain
insulators and =zi ing & resistance wire tightly
between them. In lieu of the board the under
side of the operating table may be used, but in
stowing the wire out of sight there ia a8 danger of
overlooking excessive temperature risss. It must
be poin out that this arrangement of deriving
L.T. directly from D.C. mains must not be regarded
as economical, for aup]iwain,g & three.valve set is
uﬁ on & 220 volt supply, over § a kilowatt will be

If L.T. and H.T. is to be obtained simultaneously
very little consideration 18 required to deviee a
suitable circuit.

{T'o be coneluded. )
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Some Effects of Capacity on Mutual Induction

WITH SPECIAL REFERENCE TO THEIR APPLICATION TO THE ELIMINATIOXN
OF JAMMING.*

By J. H. Reeves, M.B.E.

EFORE 1 ‘start reading this paper I wish

to express my regret that certain demon-

gtrations 1 had have, for some
reason, fallen through. [ have to ask your indul-
gence to take it that what I intended to do,
actually takes place.

It will ho well if 1 explain exactly what is meant
by the words, " Mutual Induction,” in the title. In
my student days high-frequency oacillations were
not & feature of every-day lfe, and for the low
frequencies of 50 to 100 periods of ordinary electrical

r distribution, t coefficient of mutual
induction was, in aﬂ'ect a moasurs of the power
of alternating currents in one coil to produce an
alternating E.M.F. in one adjacent to it. Till &
little while ago I regarded the words ** mutual
induction " to have the same meaning with res
to coils carrying radio-frequency oscillations, but
l now understand that mutusl induction is used
only in connection with true magnetic induction, and
that the_ power mentioned is daunnharl 'I:}- the
words " total coupling.”” This total co is
then the resultant of true magmetic mut
tion and the effect due to electrostatic u‘.‘.'uupl.mg
arising [roim the fact that all coils must have a
certain amount of sell and mutual capacity.

Now tic induction is a function only of
the dimensions and relative poaition of the coilas
smployed. By making certain assumptions, the
oosfficient of mutual ie induction can be
ealoulated mathematically., Elaborate expressions
are given in Feoles's ** Handbook of Wireloss,™
pp. 70-74, and the mathematical development by
means of Beasel’s Functions formed the subject-
matter of Profeasor Howe's presidential address to
the Radio Section of the natitute of Electrical
Engineers. I have searched in wvain for corre-
sponding expressions for solf and mutual electro-
static induction, and I hope someone will be able
to throw some light on this matter, because I find
that in quite ordinary circumstances of reception
with loosely-coupled circuits the effect of electro.
static coupling exceeds that of magnetic.,

As s recont beginner in wireless [ atarted in the
days of multi-valve amplifiers. In company with
most beginners my initial circuit was a one-valve
single coil eircuit with reaction ; naturally before
long I found from pradtical acquaintance the
meaning of the word " jamming,” and later as
smateur telephony at 1,000 metres grew in volume
| learnt the meaning of distortion, and for some
while now all my efforts have been directed towards
obtaining as near as poasible perfect enunciation of
music and the human voice with elimination of
jamming. The first great step towards these objecta
conaisted of substituting coupled circuits for the

* Paper read before the Wirelesa Society of London
on the 24th May, 1922,

single occil one. Countless others have advocated
this as being well worth the extra expense and the
oxtra trouble in tuning. If only every amateur
would do the sgame we should be {reer of the con-
denser swinging fiends, who too often make Sunday
afternoon hideous by their offorta to get the
Dutchman's carrier wave on half & valve.

One day, working with Burndept coila, on the
usual type triple mount, I noticed that as the
con was graduslly loosened from its tightest
position & certain mignal died away to zero, or
nearly so, and then came on This position
of zero mgnal strength 1 have EIJ.H the * Silent
Point,”” and in conversation with otliera I gather
that guite & number have noted this phenomenon.
If noted that in receiving ai of different

wu.val-m the Icmﬁ: the wavelength the looceer
gb'limthn mechanical or Ipfll'ﬂ:t coupling
o

Efura the Eﬂ%‘::, point wnul reac Ons day,
Lo -in to oonal lad, I waa
bﬂdI;ijunmad hyréu;h,'?nd it ug-:murrud to me to
the effect of tuning-in Croydon at that coupli
:ﬁ:rinh formed GFA's silent pn?;ntn. The n:pu-im
succeaded. [ got Croydon without a sound of
GFA, but an slteration of the coupling either way
made the latter andible. This observation was the
starting-point of my investigations and ultimately
of this paper. I tried in like manner to rid of
BYK, BYM and other Admiralty stations, but
this failed, partly because there waa no true milent
point for any of them, but only a minimum point,
and thia was 80 close to Croydon's own silent
point that even his signals werse feeble and,
in consequence, they were still masked by those
of BYK, etc.

In this common form of mount there is only
one degree of freedom of movement, that is 1o
say, for a given distance betwean the coils the
nnghhatwuummwﬁchhnuuﬂ:ad.ucr[m
another mount I could wvary
dently the diﬂtﬂnun and the angle. The result,
however, was the same. I could always eliminate
GFA, but could not get rid of BYK, ete., without
making the other signals so feeble as to be useless.
8o I put the matter on one side and procesded to
make a large reception unit, the two bottom panels
of which I have rough mounted to show you
These are made almost exclusively from parts of
the Mark III shart wave tuner.

The reception coils are wound with No. 28
D.C.C. wire on the formers, turned smooth. The
middle one, stationary, is the secondary, ooe
movable, is the A.T.I., and the other movable is &
reaction coil. Above these iz the detector, which is
a peven-valve Marconi type 556 D, and beyond thess
coupling coils are loading coils for the hi
wavelengths. For 1,000 metres about thres.quarters
of both the A.T.I. and sscondary are nesded.

Dnaaveninglmuingthhutmml



1922

Mr. Maurice Child (1,000 metrea, 10 watta), when he
waa badly jammed by BYM. Slowly loosening the
mu‘ﬁling till the movable coil was nearly square

ith the stationary one, I found I could entirely
eliminate BYM and yet get Mr. Child la_:.#tenlm'iy
and of more than readable intensity. -
ment was extremely critical. By a movement l.'j the
bandle either way, hardly tible to the aye,
BYM came in and entirely iterated the tele-
Fhﬂulil: > of & f :::::huﬂ i t.:rn K rﬂpﬂhﬂd
in a few o n
Wl.rnhuh”mgﬂmntjr and in exactly a mm:I:rrm:f;nI
could get rid of GFA, but never both GFA and
BYM simultaneously.

I had intanded to demonstrate to you how critical
s the adjustment required. This experience en-
couraged me to undertake & systematic investigation
of the principles underlying this phenomenon. To
describe in detail all the axperiments would take far
100 Iu:m.g In brief, I that whatever waa the

original distance apart of the coils, I could almoat
Lnﬂnuhiy obtain a silent point with all wave-
used, mainly 600, 900, 1,000 and 1,450,
Bumﬂlmm the adjustment had to be extremely
cntical, and at others not so. Finally I put together
this little reception circuit, which I show you.

You will notice I have added & ulnw movement
for coupling, together with & vernier to measure
the approximate amount of movement from one
silent point to another. For 600 metres I got a
well.defined point with §° overlap, for 80{) metrea
the overlap was §°, and for 1,450 metres it waa
shout 2. Hitherto no particular note had been
taken a8 to the connections of aerial and earth grid
and potentiometer to the respective coils, so while at

JUNE 17,

the ‘silent int for 600 metrea 1 reversed the asrial
nnd sarth 8 to the A.T.I. Strong signala at once
eame through, which could only be silenced by

further loosening the coupling till the coils were
ciear of one another, as on pushing thias ]umau.mg
further I could get no mdagla signals. I reverted
to the original connection, and noted that the,
various leads were joined up as in Fig. 1. At this

i

ATL

[y [ —

|
F
Fig. 1.

stage | thought I could enunciate the laws of
total coupling as follows, viz. :—

I. The total coupling is compounded of twao,

(m) true magnetic, independent of the

frequency,

(&) electrostatic,

frequency.

2. The electroatatic ia opposed to the magmetic

and s of the nature of a back E.M.F. similar

to that of self-induction. At coupling " tight ™

the magnetic exceeds in strength the static.

As the mupl.ing is loosened the magnetic falls

which increasss with the
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off more rapidly than the static, #ill the silent
int is reached, when are aqual. Bavond
ﬁ int the t-imt.rmt'lt].;:yia in:i:uu..

3. If the coupling is inside the silent point, the
signals come through by reason of axcess of
magnetie, if outsi silent point, then
by excesa of electrostatic.

Subsequent experiment added a fourth law, which
modifies 2 ; but, in the main, I think these laws are
true.

The immediate result was the question, ** What
will happen if the capacity coupling is greatly
incroased 7" I set about finding & means to make
such an incresss,

In Stanley, Vol. I, p. 358, a coupling is shown
where the serial end of the A.T.1. ia connected to the
grid end of the secondary through a amall variable
condenser. Stanlay ecalls this ** electrostatic '
muplm% A similar mupl:ing is ahown in Eecles,

ig. 18. He calls it " electrie ™ cnuplmg
think, for reasons to be given, the latter expression
ia the more correct, and I looked for a true static
connection which did not involve metallic con-
nection with the active ends of the two coils.
Eventually I evolved what I now call * static
EUPlum," and will return to the electric coupling
ter,

The first pair of static couplers consisted each
of & etrip of aluminium, }* wide, embracing about
hall the circumference of each coil. One strip waa
placed over the active end of each coil and the
two were joined by a wire. Small but definite
reaults were obtained, and I made s larger pair,
P' wide and embracing nearly the whole circum-
erence. Later still, fearing damping effecta tmm
eddy ocurrent, I mmtructad? tﬁf
A former of the right size diameter [ p m.!ud un.-u
turn of }" insulating tape ; on this I wound about
20 turna of No. 28 enamel.coversd wire. Baring
the insulation along a line parallel to the axis,
I soldered & bridge-piece across the turns, and then
cut through the whgle helix at the point opposite
to the bridge-piece. I thus got a plate with 20
laminations, insulated in the direction im which
eddy currents might arise.

I will now demonstrate the effect of these
couplers. You notice that while over the inactive
endes no result is noticeable, but as I move them
towards the active ends the coupling has to be
continuoualy tightened to get the silent point.
With this pair of couplers, with these identical
coils, the A.T.I. being detached from ita mount,
I and many others have heard 600 metre signals
from the Mediterranean, with the coils 10" apart.
Indeed, after & foot or so between the coils, the
pignals remain of constant strength, however much
this distance is increased.

The immediate deduction is fairly obvious, In
the original form the elimination of jamming waa
due to the difference of two coupling effects, both
of which fall off as the coupling is loosened, while
the affect of the static muplarn ia indepaendent of
distance. Heance, to get maximum sensitiveness &
good plan seemed to be to reduce the capacity of
each coil to & minimum and to rely on the static
couplera for the elimination. As it waa desirable
to have close uniformity in winding coils of the
same inductance with varying seli-capacity, I
looked round, and found at Tingey's & number of
the cases covering the condensers taken out of the
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Mark III taner. On these, in a screw.cutting lathe
I have wound on thess aa formers, coils of the same
piteh, and hence of approximately the same number
of turna of Noa. 32, 36, 40 and 47 gauge wire.
gy gt sl Sl
ave in and instructive,
to have time to refer to them later, but I now mﬁ
to an accidental discovery, dues to my want of
xrn'nmm in neing & screw-cutting lathe,
have here two coils, mounted side by sids, to

all external casual investigation the same. They
are both of 36 gauge, 844 turns, spaced 22 to l"'
hut one ia & right-handed, the other a left- handed
helix. It was m].r intention to demonstrate their
differant sction in connection with this third coil,
which is right-handed. It would have bren seen
that with the left-handed coil a decided silent
point was meached in the end.om poaition, but
not in the side-by-side position, but with the
right-handed coil thess results are reversed.

BgT

(&) L)
Fig. 2.

An explanation of this may be found by a
consideration of thess two figures, Figs. 2 (a) and (b).
The first indicates two right-handed coils in the end-
on position with the static couplers in place and the
seoond, the coils in the side-by-gide position. If then,
the incoming wave is at the maximum positive
potentisl, the magnetic field runs as indicated by
the arrowa.

The effect of the field is in the first case to make
the grid end of the secondary negative, but as
in the second the direction of the field in the
secondary is reversed, the grid end is positive.
The effect of the static couplers is always to make
the grid end negative. Hence, in case ], both
effecta are of the same sign, but in case 2 of

godl&!ugn and & silent point is to be expected.

urther, replacing the thmdadATﬁya
left-handed, or reversing the aerial and earth con-
nections fo it, or changing the end-on to the side-by-
side pulitian, each in turn produces a change in sign
of the grid potential due to the m i portion
of the coupling. Hence we get the following
posaibilitiea to obtain a silent point, with con-
saquent elimination of jamming by wavea of one
length : (a) Both coils right (or left) handed as in
Fig. 3 and (b) One coil right, the other left-handed
sz in Fi .

These %gm'ﬂ give & variety of selection, but for
reasons of convenience I prefer the end-on position,
‘EL the preferable arrangementa seem to me
to f—

1. For thick wire coils, use two right-handed
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lers in position as
A(i), but put a switch or plug in the con-
necting wire ; also place & reversing awitch in

the serial l.ud: earth connections to the A.T.L

T 7

coila. Place the

| | | ]

B,

) ()]
Fig. 3.

Normally make those connectiona as in Afn)
and leave the plug. To svoid jamming,
which even the loosest ing cannot elimi-
nate, reverse the aerial and earth switch and
close the coupler plug

NB‘—-—.I']’IL mhﬂr: tapped, the permanend
fixture must be af those ends immadiately undar
the couplers.

2. For thin wire coila use B (i) and work normally
with tha ocoils well . To stop jamming
tighten the coupling. is my usual method
in connection with thess coils of 40 gauge.

Thlnﬂr right and left-handed, with the third,

another useful purpose in thal we can
get soms measure of the coupling power both of
the static capacity of the coils themselves and of
the couplers. Given a source of constant strength,
the silent point for the right and left-handed pair
can be found. The third coil is now placed opposite
oyl b g Bl e e
on pair. As by ormer magnetic
are equal, the effect of each
is half the strength obtained in the latter
trial. Time not allow me to make thess massare-
menta this evening, but the difference between ths
rosilts of this pair of No. 38 and this pair of No. 26
i decidedly noticeable.

Tk

-
-

) . )]

Fag. 4.

I will say a little about theee fine wire m-i.'.
?hl.chl hﬁuw found (for short “W .
rom downwards, on my partic recapton
sot) very effective. There is no need to
the need to aliminate self as far as
while keeping the coils of reasonable size. I ean

LS
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a.njlhnﬂf.hl:f of the ;Bll:-ivﬂ values of the different

eoils on the market for lo w.va]ﬂngt.hn.

Supposa then we u-t-:rgt with & &in -I.-;,rnr
cylindrical ooil, wound on a former of this mzs,
which is & little over 3" diameter. It is tobe tapped,
and the number of turns to make il reach 1,000
metres 1 about 75 to 80, and ocrupies with No. 26
D.CC. about 24" of the former. What happens if
the 26 wire is replaced by aay 36, wound to the
same pitch, or as I have standardised it 24 to 17,
12 tuma, occupying 3° length. The inductance is
much the same, the self-capacity is diminished and
the resistance increassd. The mathematicians have
given us & damping coefficient, due to the ohmie
resistance, but I do not know of a similar one
for self capacity. I believe there is one for distributed
capacity along a straight line, such as a submarine
cable. In the absence of a coefficient of capacity
damping effect nothing but experiment can see
how far the increase of efficiency due to decreased
capacity compensates for the loas due to ohmie
resiatance.

The question is also complicated by con-
sederation* of clearmess of articulation. One
man is contented provided he can understand what
the person transmitting is saying, and aims at
gelting his reaults witﬁ a minimum of wvalvea:
another man doea not mind an extra valve or two,
provided that by so doing he gets nearer his ideal
of complete absence of distortion. 1 will mainly
paak of, firstly efficiency, and secondly clearmesa
of articulation.

As regards efficiency, this set of tapped No. 40
gnoge coils have been tried on & number of circuits,
the H.F. sides of which have included resistance-
coupled, reactance-capacity-coupled and wvarious
t¥pes of trnndu:mar-nuu!]lud units. On one they
wers classed a8 highly inefficient, but on most,
provided the reactance ceil was used, the signals
wers aa good, or very nearly so, in point of loudness
a3 with various types of lattice, cylindrical and
hasket coils.

As regarde clearness of h. At audio [re-
quency the damping effect of the amall capacity of
any of these types ought to be small, but it may
be serious on radio frequencies. Speech, as trana.
rutted by wireleas, consists in general of the
vanationg in amplitude of the carrier C.W. of
ronstant frequency. Hence, if the damping co-
efficient isnot a function, inter alia, of the amplitude,
both high and low musical notes should be dam
it in the same ratio, that is to say, in wireless
transmumion of telephony, capacity damping ought
not o affect the clearness. A recent article in
The Wireless World and Radio Beview shows that
this is not so if the carrier wave is long, but as we
are dealing with wavea of 400 metres the statement
LT "':}IHI}* aprurate. This deduction doea not apply
W iron-cored transformers. My experionce does
ol however bear out this dedoction. Everyone
who has listened -in with these coils on my own ast
agrees that the absence of distortion is distinetly

and this has been found so by trying
them on certain others.

- On some the improvement is not much, but it

% impossible to dogmatise, aa 80 many other

conditions enter into consideration. It is, however,

tlear that here is a matter on which every amateur
ran experiment for himself, and, with a view of

helping those who would care to experiment, I

have brought here the rough instrument on which
all my latter coila have been wound, and I will
be pleased to show it to anyone after the meeting as
also the different types of tapping details [ have tried.

Besides these main points there are others,
which 1 will briefly enumerate.

The tuning is extremely sharp. Without using
the asilent int method of elimination, I have
tuned out GNI as aguinst OST, and wvice veraa.

The high damping resiatance factor alone blota
out such long-wave jamming stations as FL. The
difference in this reapect between the 26 and the
40 gauge coils 18 very marked.

I do not know if during this r atmospherics
have existed. With the exception of a very few
evenings, when heavy thunderstorms were close,
I have not heard an atmospheric for montha.

They are more difficult to get to oscillate, but
not inordinately so. You see how amall a reaction
is needed down to 300 metres. Lower | have not
yet tried. This property is a valuable asset in
circuits prone to oscillation, sas is mine.

\/
-

& . .

(=7

Fig.

I will now return to the slectrostatic coupli
of Stanley, Vol. 1, p. 358, and Vol. 11, p. 82. Fig.
5 neads no explanation. The variable condenser
must be very amall indeed, t.e., & billi, in dealing
with wavelengtha of 1,000 and under. 1 have not
tried it on higher. Its effect is precisely the same
a8 that of my static couplers, and gives a third
alternative method of working. In this method
the mechanical coupling may remain fixed, and
the jamming station eliminated by varying the
umalf coupling condenser, However, in Stanley,
Vol. I1, p. 83, it is pointed out that the variation
of this condenser alters the wavelengths of both
coils, To s certain extent this ia also the case, if
the metal connaction belween my couplers isa made
or broken, as the case may be, but so far a8 my
experiments have gone the alteration in the former
method is considerably larger than the latter, and
therefore in practice it requires more care and
trouble in adjustment of the tuning condensers.
Afm, in uging this form of coupling I have found
FL much more liable to break through. nor is
this surprising, because the oscillations foreed on
the serial are but little affected by the tuning of
the A.T.I., and we have, more or less, t-hn:m,ih

the

- this eoupling, a single vircuit working, through

secondary coil, and therefore just as liable to
jamming aa is the case of the plain single coil
reaction cireuwit. In this matter my experiments
have been few, because as soon as [ got FL breaking
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through, which never happens with the other form
of static coupling, I gave it up, and it is possible
that under different circumstances these defects
may vanish. It i= a very easy matter for anyvone
to try for himself by joining the aerial terminal to
the grid through a variable billi condenser, taking
care that the magnetic coupling between the
reception coils is in the right sense, as indicated
nbove,

As a last example of the use of either of these
methods of electrostatic coupling, 1 will refer to
a point raised in this room some months ago
when the leeturcr spoke of intervalve transformers
which do not transform, and of the reactance
capacity coupling. Contrast Fgures 6 a, b and e,
Are not {a) and (b} both modifications of (c) T

In {a) the two coils of (¢) are coupled as tightly
as possible with or without tuning.

In (#) the second coil and condenser (¢} are cut
out and replaced by the simple plate of a second
condenser, the two condensers in series thus formed
heing replaced by their equivalent single condenser,
or eice eersd,  Diagram (¢} 15 an extension of (b,
in that the condenser of () is made tunable,
Here both coils being of identical inductance,
and placed well apart, the two condensers can
be equal and manipulated similarly by one handle,
g that with no more trouble i tuning in than
i the case with () we get a doubly tunéd Fanode
circuit, with it conseguently increased selectivity.
We might even go further by making the coils o/
() right and leit-handed, though otherwise
identiral, and by placing them in mutual magnetio
inductive relationship. Ouvr main reception could
then be made by the vsual type of loose-coupled
coils, and if a very strong local station persists
in breaking through all the four tunings, it might
he possible to get rid of it by pushing the coils of
{r) closer together. 1 have not yet had the time to
try thi=s and put it forward as a suggestion.
Perhaps thow in the shadow of GFA, may find
the time and the desire to exporiment in this
dlirection.

8
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A Liverrool
Amateur Station
By C. G. WiLLIAMS

The general arrangement is
shown in the accompanying
photograph. The pancl on the
left is the tuner and by means of
fifteen honeyeomb coils covers
a range of wavelengt hs from 204
to 35,000 metres. A Townshend
wavemater seen above the tuner
ia useful for finding mdjust-
ments up to 3,000 metres
The detector panel is in the
centre and 18 provided with a
numhber of adjustments giving
critical control.. On the right
is & two gtage low frequency
amplifier. Other than the
telephone receivers all of the
apparatus is homemade., The
outfit gives very good resulis
the longest range being NPO
8,000 miles away.

CALIFORNIA
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Notes on the Design of Closed Coil
Receiving Sets*

By J. HorumwoworTE, M.A. (of the National Physical Laboralory).

HE use of a closed coil and amplifier for

reception, often a very convenient method

whore space is a consideration, involves,
if efficient working is to be obtained, many problems,
some of which are not alwaya fully appreciated.
Limitations are, of course, often imposed by the

or apparatus available for the purpose;
bt if this is not the case there a8 a very wide
range of possibilities, and it is important to make
a correct choice.

lﬂ«m:n!ru.].'[:'ir speaking, the rule has been to use as
large a coil as s would it, with as many
tums as poasible, in order to pick up the maximum
amount of en , Bnd to use stranded wire in
order to reduce the resistance loas.

It is often noticed that such coils do not come
up to expectations, particularly in the matter of
stranding. The type of wire employed sometimes
does not to make any difference at all to
the strength of the received signals. Also it is
not easy to tell whether the coil is working efficiently
on all wavelengths, It is possible to make ad-
justments 80 t maximum signal strength is
ractived from any particular station, or even from
all required stations, but this is in itself no test
of whether the coil is giving the best possible
result at all wavelengths for a given e.m.f. induced
in it

Measurements of amplification on the amplifier
alone are liable to give meaningless results when
appliad to a coil set ; the coil and amplifier are one
unit and cannot be dealt with separately. Figures
obtained for the amplifier alone cannot be applied
to the complete set without making sure that the
vonstants of the coil are unaffected by the inclusion
of the amplifier. This may be stated in another
way by saying that it is impossible to neglect
the power absorbed by the amplifier. It may be,
and generally is, extremely small, but it must be
mmembered that the volta applied to the amplifier
aré produced by the resonance of the receiving
induectance, and 80 may be several hundred times
groater than the actual induced e.m.f. Losses
produced by thess resonance volta will, in conse.
quence, have a correspondingly great effect on the
circudt.

It is often assumed that, provided the grid of the
first valve 18 made sufficiently negative, amplifier
lvsses can be disregarded. In as far as they are
caused by steady grid current this is true, but the
latter may not be the only, or even the chiefl source
of loaa.

The problem of these lesses was not originally
undertaken as a separate investigation. It aroso
out of experiments made to determine by means
of a coil and amplifier the potential gradient pro-

* Received April 24th 1922, and published by
permission of the Radio Ressarch Board.

duced by a distant transmitting station. In the
courss of this work it was found that the discrepdn-
ciea between the measured and the calculated
results were so great that it was sssential to enguire
into their cause and possible selimination.

The method of measurement waa in briefl as
follows :—A coil and condenser of known values
were connected in the ordinary way to a four.
valve resistance amplifier, and the effect of the
incoming msignals on the latter measured. The
receiving sot was then disconnected, and the am-
plifier joinad to a local ealibratad cireuit, oscillating
at the same wavelength, by means of a variable
aperiodic coupling, which was then adjusted until
the effect on the amplifier was the same as before.
It was the fact that this coupling was aperiodic
which brought out the effect.

In the usual method by which the known oscilla-
tion ia indueed directly into the receiving eircuit,
the term involving the resistance of this circuit
does not in the su vent caleculations.
The upe:iﬂp:uenupling h::?qhmn deliberately
adopted so that there should never be more than
ona tuned circuit in existence at the same time.
The e.m.f. induced in the receiving coil is in this
case calculated as follows :—8ince the two circuits
produce the same effect on the amplifier the e.m.["s
they impress on its terminals must be the same.
From the calibrated circuit the value of this e.m.[
E say, could be found. Then if L is the inductance
of the receiving coil, & the tuning capacity and
R the resistance of the circuit (assumed to be
entirely in the coil), the actual e.m.f. induced in
thia eoil by the incoming waves is

_ER
v B 4+ pt I

{In general pl is large compared with R so that
thia reduces to ER

pL

As A teat of this, e.m.i.'s of known wvalue werg
induced in the receiving coil from another oscillating
eircuit about 30 feet away, arranged in such a way
aa to permit of easy calculation of the mutual
inductance. They were also measured by the
method described above, with the following resulta
{see Taehle 1), showing that actually & wvery
small percentage of the received energy was being
usefully employed.

A further series of tests using currenta of sufficient

.size to give direct readings on & reflecting thermo-

galvanometer, showed that these losses occurred
as soon as the filament current of the amplifier
was switched on, showing that the trouble was in
the amplifier itself. _
Making the grid of the first valve more negative

B2
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[
] Rati measured e.m.f. |
110 calculated e.m.f.

| E

2,500 | 0-038

4,000 0-081

5,000 0-18
0-30

only reduced the effect slightly, and it could also
be ssen from the slope of the grid characteristic
curve that grid current effect could not account
for losses of this magnitude.

0=
A

Fig. L.

Now in the circuit of Fig. 1 if an oscillating
emf. § be induced in the coill and the ecircuit
tuned, the current is E/R. If a high resistance R,
be then connected between A and B two effects
OCeur,

(1) The set requires slight re-tuning.

{2) The current in the coil decreases con-
siderably. With quantities of the order involved
in this problem (1) is negligible, but assuming the-
re-tuning to ba carried out the current becomea : —

E
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the cause of no visible improvement being effected
by stranding the wire, since the wire reasistance
may only be quite a amall part of the total effective
resistance. Curve C (Fig. 2) gives the
registance of the circuit as caleulatad from Table I,
and this works out to be squivalent to &
reaistance of 50,000 ohms between the grid and
filament of the firat valve. Now the loss due to
grid current was found from the grid characteristic
to be certainly the egquivalent of not lesa than
500,000 ohms; so that this can only have coa-
tributed to the losa in a emall as confirmed
by actual experiment. But it has besn shown
by Miller (Sciendific Papers of the Bureau of
Stondards, No. 351, November, 18919) that it is
not possible to the inter-electrode capacities
of a valve, and that the effect of them is
to transfer some of the energy supplied to the grid
circuit into the anode circuit, where it may be dis-
sipated. In general he shows that a valve with
a roaistance in the anode circuit can be represented
as regards the grid circuit by a resistance in seres
with & condenser, while & valve with an inductance
in the anode circuit is aquivalent to a condenser
in mseriea with a negative resistance which may
lead to regeneration, though in the Iatter case
the aquation for an inductance to give regemeration
ia not always soluble in real termsa

Formul® are deduced for caleu'sating these
quantitiess,. Now these inter-electrode ities
are very small, of the order of § to 10 micromicro-
farads. They are in co nence liable to con-
siderable wariations, depending not only on the
deaign of the valve, but also of the valve-haolder,
and to a certain extent on the general layout of
thnn.m'.T]uut.huiraﬂmt-mmnthnEMa
determined to any high degres of accaracy. ical
curvea are given by Miller which show that for an

:
I

AT
BCRNTRECE OF

\\E

I =——4 200
Bt am
Now most coil sets are tuned by
varying &, keeping L constant, eo it e
i convenient to eliminate S from the
above. If R, in large we have very
nearly ] E
Lspt =1
Hence :
I E
R 4 - R,
re,, the set behaves as a simple circuit
with an effective series resistance. =00
Ly
R = R,

Under wireless conditions Lp is usually |
{in this case it iz 3,400 at 2,500 metrea) so that,
even if R, be of the order of a megohm the second
termy may swamp the firast terin R, which is the
normal high-frequency resistance of the wire
forming the roil. (Incidentally this shows that
msulation resistance may be an important faector
in all circuita involving high frequency oscillations. )

There appears very little doubt that this is often

hh-'—-..______ﬂ,
AL THSL
i l
-.__,....tf:. ...... gumve F ! = -
3500 4500 S300 TS00
| A METRES
Fig. 2.

anode resistance of 00,000 ochms a8 used in thoese
teats the equivalent capacity and series resistance
are about 85 micromicrofarads and 10,000 ohms
tively. This fairly well with the
figure of 50,000 ohms with no series capacity
given above. If this be the correct sxplanation
it should be possible to eliminate this effective
id leak by inserting inductance in place ofthe
mtnnm inrtha anode circuit of the first valve.
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The general implication from Miller's results
i that a transformer ampli should be used ;
but there are objections to this in some cases.
As iz well known with such amplifiers, thers s the
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On 2,500 metrea the set was perfectly stable, with
an added resistance of 54 ohms, and with 24 ohms
was moderately so, though not enough for the par-
ticular purpose required.

The total result on the whole set

ia given by ourves DD and E
;“”1 T 7 (Fig. 4), wi:inh show the e.m.f.
E 1 which must be induced in the coil
§ I | at various wavelengths to produce
371 /%_ ' a constant effect on the amplifier,
AR It will be spen that with the recon-
ﬁ oz I structed amplifier the overall effi-
H o | »ﬁi’ A ciency only varies in the ratio of
g -H""-a.. i 1:2 between the working limits ;
whersas the wvariation with the
:Irlijinal amplifier is about 1 to 6,
o) | : tI]T new D;'It.ﬂ is l:‘:ll'!rlr?‘ efficient
s ' throughout. About 8,000 metres
’ f | }\\u&mm the :i;ru.:mnl certainly comes out
i : more efficient, but if much work
\ had to be done at wavelengths
E o4 ] above this value it would be prefer.
i' 2300 IBO0 4300 S300 SO0 TI00 able to use another coil with a
: % METRES larger numbar of turns, and possibly
& s different transformer in the
Fig. 3. amplifier,
problem of stability, which is of
maximum importance wherever o
measirements are involved. Also ”1_ I
i transformer amplifier can be
madé extremely cient for one
particular wavelength range, but s - Ly
the falling off in amplifying power ¥ os
with increase of wavelength is very !j P
#mnous. A resistance amplifier on ;
the other hand increases in ampli. i
fving power as the wavelength ‘l i
Er-mllua. but ];;Bl;hiu trouble of E L2
ree losses at t wer end of ita RS &= "--._____1 o
range. As the trouble is, accordin i DE e
'o Miller, principally due to the 33 o1 Rl T
anode cirewit of t i{rﬂ.t valve, the «§ o i 4'./ %
AL mgﬁn itsell of using m:plL Te=———- asrve £
i transformer ween the first b 3950 S350 =50 ER00 TR0
o valves and leaving the re- % METRES
mainder resistance coupled. The
amplifier was accordingly recon- Fig. 4

structe]l on these lines.

The effoct of the alteration on the pure amplifying
power is shown in the curves A and B (Fig.3),
the ordinates being the reciprocals of the voltage
required to maintain a constant effect at all wave-

on the last valve of the amplifier.

[t will be seen that in the reconstrueted amplifier
the amplifying in ter than that of the
onginal for wavelengths below 4,400 metres, but
less above this value. But when connected to the
coil set the difference between the new and the
onginal arrangements is very great.

At 2,500 metres the set oscillated but could be
stabilised by the insertion of resistance. At higher

wavelengths this was , and the apparent
resistance fell to practicall t.i:.o high frequency
resistance of the coil (curve E, Fig. 4). Comparing
this with eurve C (Fig. 2), it will be seen that, even
i considerable resistance be deliberately inserted
lor the sake of stability, the gain is still very large,
exeept perhaps at the top of the wavelength range,

Effect of these results on the Design of Coil Sets.

The first deduction from thess resulta ta
confirm the idea that within reasonable limits the
msize of wire on the coil is & matter of minor im-
portance. It is evident that it only becomes a
dmidnﬁ factor when the lossea in the amplifier
are igible. This implies & transformer at any
rate between the first two valves, and if this be
designed so as to make the apparent resistance of
the sat pmtimhl];r zero, the set will be extremely
unstable and liable to oacillate at the least provoca-
Eiom.

% Moreover, the apparent resistance of such an
amplifier is alightly dependent on wavelength, so
that even if it were possible to design the set so as
to have the apparent resistance a definite small
positive guantity (which would be very difficult
aince the guantities involved are not known to a
high degree of accuracy) the amplifier would

UNIVERSITY OF CALIFORNIA
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mb.:;‘blj' require readjustment for each wave-

For reliable stability it appears that a certain
amount of resistance is necessary, which may just
(] wullmhn incorporated in the wire as added

Whmj;. transformer is used, even if the apparent
resistance of it is intentionally kept alightly itive,
it ia evident that there will not be the same objection
to working near the lower limit of the wavelength
range aa in the case of the resistance amplifier. A
complication is, of course, introduced by the self
capacity of the transformer winding, which may
tend to produce instability at some particular wave-
lengtha.

The main object in design is to keep R + DF‘
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a8 low as poasible consistent with satisfactory work-
ing. This involves so many options that it is
impossible to give a general rule. It is, however,
evident that it is always an advantage to use coils
ﬂnhrgﬁnnmummumnunm-ﬂlpﬂmﬂ,
as b{wﬁnmg thia the ratio ares-turns/indnctance
kept up, and consequently lugnr induced
e.m.{.’s obtained for & given value of L
With a pure resistance amplifier as lnrgn & value
nf. t.u:uh:g capacity as possible should be used as until
LRP comes down to the order of R the inevitable
i
loss of area-turns is more than compensated for
by the reduced apparent resistance.

November 180K, 1921.

Wireless and Crime

THE VALUE OF THE WIRELESS TELEPHONE AS AN AID TO POLICE
HI?F.ETIGATIDN

N Friday, June i'nd & demonstration of the

possibilities of the wireleas telephone as an

aid to the police was given at the Annual
Meeting of the Chief Constablos and Police Repre-
pontatives of England and Walea held at the
County Hall, 8pring Gardens. Ths demonstration
was organised by the Daily Mail and the technical
mide was conducted by the Marconi Company,
tranamissions taking place from their station at
Marconi House, The demonstration consisted in
deapatching from Marconi House (which for the
purposes of the experiment played the part of
tranamitting and receiving station) measages to a
detective officer somewhere in Essex, who uaﬂu:l a
portable receiving station, the instrumenta
pl.ckad away in & small suitcese and the ae

by a fishing-rod.

8 programme consisted in the tranamission
from Marconi House of measages to the detective
officer in Essex, who, of course, represented only
one of the whole mobile detective staff of a county
or area. The message broadcasted from Marconi
House was a description of a man wanted for fraud
and the Chief Conatablea at the County Hall, Spring
Gardens, heard this message with the aid of a loud
speaker. Bhortly afterwards an announcement
from Marconi House was also given that the Detec-
tive in Essex had received the mesaage in hia car
and had acknowledged by ordinary one.
Two measages were put through to the detective in
this way and the replies came through by wireless
telephone from Marconi House within an extra-
ordinarily short ngaoo of time.

Mr. E. Blake, AM.1.E.E., of the Marconi [.'um
pany, lectured on “ Wireless and Police Work *
the audience at tha County Hall and it waa whilut.
this lecture was in progress that the results of the
demonstration as it pro were received b
wireless telephone from Marconi House, Mr. Blake
in hia lecture dealt Brst in with wireleas
telegraphy and talephony in its application to
communications and referred to directional wireleas
and in particular to the work recently disclosed by
Mr. C. 8. Franklin, at the Institution of Electrical

Engmam'u.. in a % describing short wave
directional wirel to the application

of wireless telephony as an md. to the police, Mr.
Blake maid:—

In the ideal scheme, | suggeat, there would be
A chief station at Scotland Yard, so equipped that
when it ia necessary, (sa I, & layman in theee
matters, supposs must be fairly often), it can
communicate simultansously with the office of
every Chiel Constable in the kingdom. This
presupposes & receiver, st least, in every such
office, and & detailed scheme for L .in, or
some kind of slarm-bell which would 1 each
constable on duty to the receiver.

Another need, Ipmumﬁ,wm:]dhutulmlup
each central pﬂlma station with the outlying stations
in ita area. Let us pasume that the Chiaf ce of &
police area is equipped with wircless telephone, and
further, that it is desired to convey a message to
every other police atation under the control of that
office. Now, i there s svailable the necessary
ataff, mdmgurdﬂmmnhalmndth-tmh
outlying office ia to " listen-in" on the wireless
receiver at & certain time, in order to recsive
information or instructions, say, the firat tem
minutes of each hour, night and day. If there is
not sufficient ataff available at the outlying stations,
then there is obviously a need for the installation
of an apparatus which, on a signal from the Central
Station, will ring an alarm-bell, cavsing someons
to attend to the apparatus at once—just like =
doctor who can be called up by wire telephone at
any hour of the day or night.

Buppose it is required to ask all the police in a
given area to | out for & motor-car with a
cartain number or of & certain make, or to detain
a man with certain characteristica. The Chiel
Constable’s Office will make a signal which will ring
a bell in every police station in its area, and then
give its instructions by wireleaa telephony.

Having foressen the necessity of a calling-up
device in connection with any extensive system of
wirelesa telephony the Marconi Company has
introduced the Wirelesa Ball, which is an sutomatic
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devies operated by a distant transmitter and
performs in & simple and efficient manner the same
function as that of a call-bell on the ordinary land
line systern. It is insensitive to all signals except
those actually intended to operate it.

The * general call * is sent out by one simple
movement of a handle. When the signal is com-
pleted the handle reverts to its original position
without human assistance,

At the receiving end, the receiving telephones
are hung on a special rest, this automatically
putting the call-receiver in a stand-by position,
ready for registering a call.

THE WIRELESS WORLD AND RADIO REVIEW
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In brief, the arrangement | have outlined would
permit Headguarters to get as many constables as
it wanted on the road in five minutes from pulling
the handle of the call-bell transmitter.

For more than a year this system has been in
use between the offices of the Mersey Docks and
Harbour Board in Liverpool and the Bar Lightship
outside the mouth of the Mersey.

Another possible system would be the installation
of the Marconi Duplex Wireless Telephone. This
aystem permits of uninterrupted conversation
between two stations, just as in line telephony.
In simplex wireless telephony, neither party can

5

£l

Dasly Masl Fhoto.

Receiving the Broadeast message in an Essex vallage.

When the call signal s sent from the central
etation the call-bell is set in motion and continues
to ring until the telephones are removed from the
hook, whereupon the “eall " receiver will auto-
matically be put out of action until the telephones
are again hung up.

Assuming that all the eall-bells have been actuated
and attended to, the céntral station would then
procesd to broadeast ita message in the usual way.
Acknowledgment of the message would, or could,
be sent back to Central by each station in order,
according to service instructions, which would have
to be worked out in detail when the system is
instalbod,

break in on the other. One party speaks and ends
by saying ** changing over.” He then switches over
to roceive, whilst the other party switches over to
* gend,” and when he desires a reply he also says
“changing over" and the reversal takes place
again. But a Duplex system allows for & rapid
and unhampered conversation without the necessity
of constantly switching over between * send ” and
* receive."

The operation of the apparatus is extremely
simple and * fool-proof ” once the set has been
installed by a competent engineer. Means can be
provided whereby complete control of the set is
effected from any distance up to about 50 yards,
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thus eliminating the noise of running machinery.
In this case the only apparatus required at the
nperating table consists of the headgear telephones,
the transmitter and one switch.

The range obtainable is dependent upon local
ronditions and the power input. In most cases,
however, a range of 20-30 miles may be expected,
these figures being well exceeded under favourable
conditions. As an example, if the range is about
20 miles, & simple sum in mensuration shows that
the station can operate over a roughly circular
area of about 1,200 square miles. BSets operating
with higher power, can, of course, be designed.

So far we have explored only the ibalitios of
fixed stations - Let us now cons a system
consisting of one fixed station and any number of
mobile gtations.  As I have explained, the power of
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For police work telephone sets, both for sending
and receiving, can be fitted in motor-cars or to
motor-cycles with side-carriers. For 'm“m
only light portable frame or fishing-rod aerials can
be carried with ease ; for sending, it would be
NecossAry to have the aerial wire on a reel, as in
neroplane seta, so that it can readily be unwound
and the end elevated to a tree or lamp-post. You
will probably recall that a few years ago the
Marconi Company demonstrated for the London
Fire Brigade how a set carried on a motor vehiclk
ean get into touch with its headguarters within a
few minutes. The car was driven to Putney Heath,
the asrial was tied to a conveniant tree, and excellent
wireless telephone communication was established
with a fire station at Southwark. During its retumn
journey, the car was run up a side street, the senal

Daily Madl Pheln,

The Portable Set with ** fishing rod 7 aerial in wse in rural surroundings,

the fixed station determines the extent of its
effective wourking area. In any case we may
assume that the mobile stations would be equipped
with receivers of sufficient delicacy to meet alr
demands of the particular service they would be
valled upon to perform.
Ml B Ui s, D B S S
i war, have sueh i
uﬂimunt,r simple, robust, self-contained, wireless
sata hn\ra hﬂ-ﬂn fitted to well-nigh every kind of
vehicle, :k-animals, asroplanes, submarines,
and to t.ha man himself. I do not think, however,
that a wireless telephone transmitter has been
adapted for human portage ; to fit a receiver to a
man, i8, however, simple.

tied t0 & lamp-post and communication again
established with Southwark.

OUn one oceasion it was demonstrated how a
motor-bus could tour the Essex roads with a frame-
aerial fastened outside it, flat against the body:
music and speech ware well received from Chelms
ford whilst the bus was in motion.

The adaptation of wireless mota 1o
vehiclea presenta no special difficulties now ; ndesd
th?rﬁumhlmnmhr:dnlrud}r been llhl\l'ﬂd '1;1‘ most cases

B0 pocket regard &
intereating toys. Certainly |t B hl.ppﬂl.l that 1
have never used one, and 1 am not in
of any information as to the success with which
they have met in the hands of the Chicage

UNIVERSITY OF CALIFORNIA
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police, who are reported to have tried them. The
possibilities of a suitcase set have already been
demonstrated, but then the carrying of a suitcass
roduces the mobility of the carrier. .

The specification that the set has to be highly
portable—wom like 8 knapsack as a part of the
normal equipment—at once dstermines several
other things. For instance, it means that the asrial
must be amall, and the smaller the serial the less
electrical energy it can pick up. If we wish to
counteract that drawback '::nfmnkﬁ I:h:h E:lmu:ar
mors powerful, we are again ron .
lwi!thrmuiwhmtmh&minmhrfmhurd:ﬁ
to the man, it must be light and small. Un-
fortunately, the more powerful the receiver the
ATrger lnﬂi;hﬂﬂﬂr'lttlllklhftﬂ be. Baoiled down,
these considerations show that the designer of the
st would have to strike & mean between ita per-
formance and ite portability. Probably the recep-
tiom of a et set " would be little more
than & mile or two, and there would be no possibility
of the user acknowledfing the message. BSpeach
could be heard, however, over a distance of 30 miles,
on & receiver weighing not more than
10 Iba., using a fishing-rod as an aerial. The rod
could be 15 fest | when open and three feet long
when closed. For this the pumuf the tranamitting
station would have to be about 1§ kilowatts. A
roceiver of this weight would, I presume, be too
heavy to form u.brﬂ‘ u:f the mgulnr kit, but would
be quite sw for special excursions, when an
officer had to report to headguarters after investi-
gAting & ocase.

With a fairly cheap, simple, light receiver,
however, such as might u-l.rnad in & leather case
by slings, after the manner of binoculars, it would
be possible to receive m
a0, if & large aerial were available. To meet this
d.mhuhylmgg-tm::t.muldnnabant.lll
impracticable to erect special * police serials '’ in
mmdihrgum'umd at suitable places
along country beats, all of which would be known
to each officer. BStanding orders might provide,
for instance, that every officer on duty shall

* listemn-in " at the nearest aerial once every hour,
or two hours in districts where the aerials are more
scattered., The serial and sarth terminals would
be placed in & small locked box attached to the
aerial pole and each officer would have a key. All
ha would have to do would be to open the box,
connect the serial and earth terminals to his receiver
hymmnltwh?ngmmdelm
tﬂhphuna DMRIver 1or B Btatad p.gﬂn.d-_“}r.
five minu re-locking the box.

It is only by some such arrangements, I think,
that a small light recsiver could be made of
real use. @ idea I have just explained might be
extended to permit officers on duty to converse
with | eadquarters, by %P the aerials and
amall huta like the Post public telephone
boxea, containing a wireless transmitter. That is
quite s practical suggestion, though costly to carry
out.

I now come to what, in my opinion, is the root
of the whole subject. Wireless telephony conver-
mmnunbﬂmmwphdmtun]y by those legiti-
m.;:l-dy but by anyone within range,
inclading eriminals and their mmmphm and tools.
Innocent amateurs within e would overhear

police instructions and would be tempted to gossip
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or flock down to the scene of the crime. The wveil
of secrecy behind which the police work would be
rendered rather transparent by wireless telephony.
Only routine mattera and others of no
ticular secrecy could be confided to the "
You yoursslves are the best judges of what should
be broadcasted, but there would probably be scope
for grave errora of judgment on the part of your
subordinstes.

What then is the way out of the diffioulty ?
I can only offer a partial solution of tha problem.
You can have recourse to code, but that would
prohibit conversation, or, at best, would render
conversation slow in the extreme. Instructions
needing no reply, however, might be in spoken
code, which could be changed from time to time.
You might transmit on & wavelength such that the
number of casual listeners who might hear you
would be very amall. But the use of code and
wireless telegraphy instead of telephony, so that
Morse code signals instead of speech is tranamitted,
would ensure much more BECTECY, because it is
certain tHat in future the majority of people
holding licenceas for wireless reception will be
unable to read Morse, having nired their instra-
menta solely for the purpose of listening to wireloss
telephony concerta.

Where, however, the police authorities desired the
fullest publicity and wished to enlist the help of
the public, descriptions of "' wanted ' persons
could be broadcasted by telephony far and mdu
and would inform thousands of people whn m

miss the same printed in the . .'.:l
case, in fmct, wireleaa might leave t.i:ﬂ I‘u,gilwa- from
justice very little chance indeed.

The Size of Wire to Use
TI[E inexperienced constructor should re-

member when the mize of wire

for his tuning coils that what he must
spak to achieve is a satisfactory compromise
between the two opposing considerations of effi.
ciency and compactness. The finer the wire
used, the smaller the coils, but also the higher
their resistance, and therefore the greater the
damping of any tuned circuit in which they are
conn . Now damping is & greal enemy to
efficiency, for it reducea not only ﬂ,grjll BLra
but also the sharpness of tuning, thus increasing
trouble from jamming. Hancn a importance uf
the satisfactory compromise.

The actual gauge of wire to use depends to some
extent upon wavelength, since short wave coils are
not very large and can therefore be wound with
wire almost as thick as one chooses, while & thinner
size must be used for the long wave coils, lest they

become excessively bulky,  Suitable sizes for
nerial circuit coils are as follows :—
300 to 1,000 metres, No. 20 or 22,
]!‘*H:H:' LEd 4!‘“ FE E2 ] E“ Fi Eﬁr
4,000 ,, 20,000 A w 28, 3
Secondary circuit coils :(— -
3 to  1,HM metres, No. 22 or 24,
1,000, 20,004 iv w28, 3.

Reaction coils, No. 30 for all wavea.

Where compactness is particularly desired, use
the finer of the alternative gauges, and where
afficiency ia the first consideration, use the thicker.

G. P. KENDALL,
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Time Table of Transmissions of the Eiffel Tower

Wireless Station.

The Eiffel Tower gives continuous wave transmissions with & certain number of Euwropean Corre-
spondents. The service is conducted in duplex, reception by the Correspondents being checked by the
Central Military Listening Station of Nogent le-Rotrou or the Central Listening Station of the Adminis-
tration of Posts and Telegraphs, at Villejuif.

The times of thess transmissions are given in the following table, together with those conductad on

i.
IT}*]:raulTﬂnnniuim

of Correspondenta.

spark.
Times of |
Trana- | of Transmission | Call Sign of Correspondenta.
mission | from Eiffel Tower. }
G.M.T. | k- s
|
0220 2,600 metros Bpark C Q (Meteorological message for France)
0300 8,500 metrea ﬂpr: BUG{J [Bu-:harﬂtl i
415 3,200 metres Arc Naval Btations . |
FUD (Dunkerque) |
FUC (Cherbourg)
FUN (Lorent)
FUR (Rochefort)
0420 | 6,600 metrea Are BUC 2 (Buchareat ) .
0700 3,200 metres Arc Naval Btations '
FUE (Brest) \
UA  (Nantes)
0820 2,600 metres Bpark C Q (Mateorolog for France) |
0835 3,200 metres ﬁpr:r PRG {Fmguulfgmd i .
0023 2,600 metros Bpark cCQ i international time signals |
(automatic ) |
0pEB 2,600 metros Bpark C Q) Scientific time signals (beats) |
1033 2,600 metrea Spark C Q@ URSI signals and semi-automatic time |
signals (French ) I
1100 8,000 metres Arc HT’l’FnArnanmn ship in the Black Sea) |
1130 2,600 metres Bpark cQ {E'Lu'-u meterologioal )
12056 3,200 metres Egnﬂ: CcCQ :I-'rmliun iogioal message l
1300 8,500 metres Are BUC 2 (Buchareet) |
1420 2,600 metrea Spark C Q (Meterological mesaage for France) |
1500 6,500 metres Arc BUC 2 Buchureat |
1705 3,200 metrea Aro Naval Stations i
FUA (Bizorta) I
FUT (Toulon) |
1710 2,600} metrea Valve Wireless hony metecrological forecast |
17456 8,500 metres Arc BUC 2 (Bucharest)
1820 2,600 motres Bpark C Q (Meteorological message for France)
2130 8,500 metrea Arc BUC 2 {Buchareat ) "
2158 2,600 metres Bpark C Q (Seientific time signala)
2205 6,500 motres Arc BUC 2 {Buchareat)
2236 2,600 metres Spark C Q (Sami-automatic time signals)
2250 6,500 metres Are BUC 2 (Buchareat )
2315 8,000 metres Arc UAB (Beyrout)
2325 6,500 metres Are BUC 2 (Buchareat )

7,300 metres Arc

- 1,350 metres Bpark

7,300 metres Aro

4,500 metrea Arc
6,700 metres Are

1,700 metres Valve

7,300 metroa Arc
1,000 matres Arc

5,150 metres Arc

7,300 metrea Are
7,300 metrea Arc
7,300 metrea Arc
7,300 metrea Arc

G, 100 metrea Are
7,300 metrea Arc

—
Tim
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How to get the Best from
Your Set

HINTS ON THE MAINTENANCE OF
RECEIVING APPARATUS

By Percy W. Harnis.

{Author of ** The Maintenance of Wireleas Telegraph
Apparatus ')

(2) CRYSTAL RECEIVERS—Continusd.

HE carborundum detector will probably be

I popular in broadeasting receivers. In this

a cryatal of carborundum is pressed against
a piece of polished ateel, The pressure in such rases
shonld be quite firm, and the steel surface muat be
entirely free from rust, dirt and grease. If the steel
surface is found to be rusty, it can be repolished
with fine emery paper.

The carborundum detector i8 & wvery robust
device, and if good crystals are used, a high
of sensitiveness can be obtained. To get the
resuita & couple of dry cells and a potentiometer
are needed, so that the electrical pressure applied
to the cryetal can be carefully adjusted. A new
pattern carborundum detector has recently been
devised in which an adjustable potentiometer is
un :

A potentiometer needs occasional attention, and
may ba the cause of unsatisfactory working. The
sliding portion must make contact with the
wire, but must be free from roughness, or the fine
wire on which it rubs will soon be cut through.
i theae points have been attended to and signals
are gtill not satisfactory, a disconnection in the
winng of the potentiometer may be the cause.
[hrt and corrosion on the bare wire are also fruitful
soirees of trouble.

If & erystal receiver is not provided with a cover,
never leave it open to the dust. It ia well to keep a
mit camel-hair brush (reserved for this purpose
alone) to remove any dost that may settle upon
the erystal surface. For obvious reasons the type
of detector which is enclosed hes much to recom-
mend it.

Most rr}'nt-nl receivers are provided with a simple
tuner mnsmtmg of a coil o? wire, the number of
turms in circuit being controlled either by stud
switches or by a slider running over a section of the
o1l which has bean freed of insulation. For fine
tuning & condenser may be added. Better sets
have inductively coupled cirouits, which, again,
may have sliders or stud switches on both primary
and secondary windings. Usually such seta are
fitted with wvariable condensers. Tuner troubles
{apart from l:lmnnn.muclmnu of the wires) nsually
remnlve themselves into imperiect contact between
the slidera and the wire, or between the awitch
blades and the studs. If the slider is not making

contact, it is practically impossible to rectify
the fault whilst the slider is in situ. Unfortunately,
some of the cheapest sets are so made that the
removal of such a part ia difficult.

Aetual disconnections frequently ocour at the
point where the moving portion of a switch is
connected to a wire. In the best seta the con-
nection is made by a rubbing contact. In cheaper
seta a Aexible wire is simply soldersd to the spindle
of the switch and is & common source of trouble.

The resoldering of connections in & wireless
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receiver calls for considerable care. Flux must be
used very sparingly, if at all, and must be of the
non-corrosive type. In any case it must not be
allowed to run over the ebonite or it may form a
ﬂl:nwlunhmmuﬂﬂﬂnh;gh resistance leak and
may cause serious loss of m strength.

re in one particular dlﬂiml.'lt-y connected with
the soldering of connections in wireleas apparatus
which givea much trouble to the beginner in instru-
ment making, and may dlugmhl}r RUrprise any
man who attempts to repair apparatus. If, for
example, & switch stud requires a lead soldered to
it, use a very hot soldering bolt and apply it to the
ll?l.ll:l for & minimum of time. If the stud geta
thoroughly heated it will probably loosen, no
matter how {'H.rnl'ul:j- the locknut may have heen
tightened beforehan This is due to the soltening
of the ebonite under heat. The trouble can only
be avoided by the method indicated above.

Some cheap receivers have their coils wound
upon unsuitable formers which shrink and cause
the windings to become looss. This particularly
apples to formers of cardboard, which are never
satisfactory, save when very carefully baked and
impreganted before winding. All good receivers
have their coila wound on tubes of ebonite, bakelite,
or one of the newer insulating materials which do
not shrink. Well seasoned mahogany is also a good
material. In casea where the windinga become
loose, the only satisfactory remedy is to take out
the old eoil and wind a new one.

From the list of faults indicated above the reader
will have gathored that a cheap crystal receiver
may prove expensgive in the long ran.  The list will
aleo give some indication of what to look for in
choosing & crystal set.

(3) WANTED : WIRELESS SERVICE STATIONS

Even at this stage of the wireless boom, therse is &

t need for * wirelesa service stations ™ in all

the leading towns. Such stations can be easily

organised by keen electricians who are also wireless

men. | would like to see one such station in every
locality where there is 8 wireless rociety.

A wireleas service station should first of all have
full and adequate facilities not only for charging
accumulators promptly, but also for maintaining
them in good order. At the present time there are
& number of garages who will charge accumulators
at a reasonable fee, but usnally the amateur has
to wait his tarn, and nothing is more annoying than
to be without an arcumulator on an evening when
& concert is to be broadeasted. The wireless sarvice
station must therefore he able to guarantes delivery
of the charged accumulator at a definite time.

Two other forms of service are also of great
importance, The first relates to the erection and
maintenance of aerials (this can probably be
arranged in connection with the loeal builder who
will be able to supply ladders, ste.). The second
relates to the measurement and calibration of sets
with the aid of an accurate wavemseter. Every
purchaser of a set nesds to know the adjustments
for the chief wireless telephone tranamitters
(English broadcasting atations, Writtle, the Hague,
Eiffal Tower, ete.) and these can ba indicated for
him by the service man with his wavemeter. Other
important services will soon suggest themselves to
the enterprising man.

{To be condinued. )

—
Tim

IR EDCTT C Al ICT
INIVERSITY UF CALIF
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Notes

T'I‘l#lﬂmlllim of Telephony from Marconl
ouse,

On Friday, June 18th, a tranamision of Wireless
Telephony from Marconi Houes, IL0O will take
place at B p.m., in connection with a Fite which
will then ba in progress at Caxton Hall, West.
minater, :

Advance in Radio Work in Czecho-Slovakia.

The Ministry of Poat and Telegraph of Czecho-
Slovakia has followed all the latest developmenta
in radio, sending engineers to foreign countries to
study operating systems. When weather con-
ditions are [avourable, a large station will be built
at Podebrady, Bohemia, where the natural features
are said to be ideal. It is reported that a central
and subsidiary wireless system will soon be
eatablished.

The main station will be equipped with high
frequency tors (Letour-Bethenod type),

acing kW in the antennae. The entire
station will be able to produce additional energy
up to 100 kW in the antennae. If the work demands
it, an additional 50 kW set will be installed. Two
towers, 150 metrea in height, will be erected. It
ig eatimated that the range of the station will be
sbout 4,00 kilomotres.

Podebrady station will be the main sending
station for Prague, but & small station will also be
aru-nt.ud there by the State Post and Telegraph

uipped with a valve tranamitter.

.ﬁ..l; l{rul, inohrady, a district of Prague, a radio
station with & radius of 400 kilometres is now being
operated. At Bruon, Moravia, another station
has just been completed and tested.

For communication batwesn Slovakia and Prague,
as well aa the Orient, 8 new station is being erected
at Kosice, Slovakia, and another, at Bratislave, will
be operated for the benefit of the Danube shipping
and the International Danube Committes now
sitting there. )

A station has besn projected for Liberec (Reich-
enberg) and it is hoped that it will be completed
by Auguat Z0th. - -

Because of the importance of radio communica-
tion to sorial navigation, the Czecho-8lovakia Mini-
stry of Post and Telegraph and the Ministry of
National Defence are now building & station with a
range of 1,000 kilometres at Kbely, near Prague, the
starting point of seroplanes for Paris and Wamsaw, In
Wesatarn Bohemis, at Plzen or Cheb, a station for
o tion in connection with the air service for Paris
will also be established, and another in North-sastarn
Bohemia for use in connection with the aerial route
to Warsaw. The Ministry of National Defence ia
now proposing to build a system for military
purposes only.

New Wavelengths for Eastern Stations.
Clearing the Pacific Air.

After considerable difficulty in & wave-
length which doea not interfers with the trnnlnut-t-m.g
of the British and Ja radio stationas on the
Pacifie, the U.B. Naval Communication Bervice
has determined upon & wa of 13,700 for
east-bound messages frorn the Naval ftation at
Cavite (NPO). A two-weeks' test between Cavite
and San Francisco (NPG) showed that with this
wavelength the signals from the Japanese station
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sending from Iwaki did not interfere as was pre-
viously the case. Origi the Cawvite station
sant eastern messages on 14, but that interfersd
with the stations, and 13,900 waa tned out
with interference from Iwaki. To-day, however,
NPO mmummughmﬂnnhmmmlﬂm
gﬂthﬂﬂnﬂ dmﬁomﬂlnlfmnmmm&n
lego are not sanb t to Cavite, but
through Pearl Harbor. .

Direction Finding Stations in the United States.
It has been unofficially reported that during the
past winter fourteen large merchant veesels were
saved from destruction by the U.8. Navy's wirels
direction finding stations. Due to the sever
atorms in the Atlantic, ships were often unable to
determine accurately their positions on approsching
the coest. By lmnpl]r calling by radio the nearss
station and asking for bearings, they were given
their positions accurately and it is eatimated thst
fourteen shipe thus aided would otherwise have bemn
wrecked.
The U.8. Navy maintains along the coast of the
UII.II:-E:I States 62 D.F, stations and the walue of
saved from destruction during three months
weather will more than offset the total cost
n! installation and maintenance of all the D.F.
Atations.

The Townsend Wavemeter.

Un May 16th the Royal Commission on Awards
and Inventions heard a claim by Professor J. 8. E.
Townsend, F.R.B., Professor of ica at Oxford,
in respect of the wavemeter which bears his name.

Ewvidenos waa given in support of the claim by
Professor Townsend and Professor Whiddington,
of Loads.

The Commission reserved its decision.

Correspondence
To the Editor Tae WinEress WorLn
AND 10 REVIEW.
Bir,—0On

the 20th May, 1922, issoe of
The H’irnhllm%dundﬂudwﬂww I have

noticed an intereeting article, ' Listening In,” by
Mr. J. E. Wilkes. In it the writer goes on to say
that while confining his attentions mainly to the
use of & 3-valve C Mark III amplifier, he has found
it to give excellent results on all normal A
barring the Dutch concert. Why does it fall short
in this particular case ¥ At the conclaosion thers
is an invitation to com resulta,

I too, have a similar amplifier and am ahle to
hear the Duteh conoert four fest from the telephones
—vronditions I:-umg normally good.

Being in the Army El.gnnlﬂwnun,lhmhﬂ
considerable ﬂ#ﬁmmuilhhtypanimphﬁt

Bhould Mr. Wilkes require any information to
help him receive the Dutch concert on this amph-
ﬂurluhdlhaml;mnplouﬂtnmanm
to me quite unnecessary to have recourse to &
six-valve amplifier for this station when three will
answer almost equally wall.

N. Q. BacurLET,
Lieut. Royal Corps of Signals (T.
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To the Kditor
AND

THE WirReLEss WoRLD
1o ReviEw.

fBre,—While listening on my set this moming
{May 30th) sbout 11.30 a.m., 1 picked up some
telephony in French, which varied from 800 to
P metres.

I feal sure it waa not Le Bourget, nor any other
atation an the Fivil Air RBoute in France, as the
voioe was not familiar to me.

The position from here of the transmitter was
S.E. by E.

His carrier wave was quite loud, also he was very
wpurmn;“m u]é::::thaliu many tI imes, and tl;;m

in moat t
muﬂlnttu.unlnnlmdnt Egum

[ should be greatly obliged for n.nv purtmulu.ra
regarding this ntﬂtmn {position, name, ete.).

king vou in anticipation.

Yours truly.
;. F. RoBiNsoN,
0. Houthgate,
Sleaforid, Lines,
May 30ch, 1922,
JAMMING BY VALVE RECEIVERS.

To the Eduor of ThHE WirELEss WoRLD
AND RaDpio REVIEW.

Sie,—1 am aware that you have received numer-
ous letters on this subject in the and must
:-hen-'l'uru lpﬂiugua Inrmnﬁing m.t|:| publiah this
urther protest against the amaz UNNBCosnry
interference caused by badly h;l-‘.illﬂﬂd palf-hetero.
drnmq valve receivers.
that this letter will rmhlhaa]runfn
I'ﬂ u. t of the rapidly growing body of devotees
to ** Reception by howling,” which h.iit. for hahit
it is, seerns to grow on them like drug taking.
Nearly every time I go out in this neighbourhood
I soe some new amateur aerial in course of ersction.
I should wish to experience a feeling of pleasure at
the advent ol a new fellow.worker to the ing
bobby of wireless, but instead. 1 find myself
anxioualy calculating the distance to my own
station in fear and trembling that here will be yet
one more instrument to be added to the * Jazz
How these offending stations manage to receive

‘I‘.ﬂq:lhcn comprehension. Tealephony,
obvioualy, it is to which they are attempting to
tane. y can be heard following the conversation

of two tranamitting stations I'rnm one wavelength
to the other, the while they keep their sets in a
state of continuous and violent oscillation.

" And aven spoiled the women's chats
By drowning their spoaking
With shrieking and squeaking
In fifty different agnr[u and flats.™
Oh for a ** Pied Piper "' to quel them !
Even the transmissions of stations such as
2 FQ and 2 ON, which approach perfection, and
whose volume in this n bourhood is immense,
are conmderably marred by this eternal choir of
ahrill voices,
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Finally, I would make an sarneat appeal to all
amateurs, eapecially to thoss who are new to the
game, to remember that, badly handlad, their seta
can radiate very powerfully, which rmadiation
sorioualy interferes with other stations’ enjoyment
of some interesting speech or music.

0 would some r the giftie gie them
To hear the ves a8 others hear them.
FPlease excuse thia misgquotation.

ALJ.G.

Bromley, Kent.
Moy 31at, 1022,

Tre WireLess WorLn
oo REViEWw.

To ithe Ediior o
AND

Sir,—1 should like to to those sending
out telephony to state as o v a8 poasible the
name of their town as wall as their number or call
Rigm.

E?l‘lnny lm’umm.ﬁ in with cheap or home-made seta
are anxious to know the range of their apparatus
and often a concert will be heard, but to catch the
two letters of the sender correctly in often impoaai ble.

I heard a ophone concert being given to
Walthamstow. The sender called up Walthamstow
but only gave his call letters, which [ could not get.
| have looked through the Wirelesa Year Book for
wome of the letters 1 thought it might have been but
it waa evident that I had not got them anvthing
like right.

Now if he had stated the name of his town 1
could have no doubt got it as I could hear his
apeach fairly plainly.

Gry WiILLIAMs0N,

Bromley, Kent.
June Teh, 1622,

To the Fddor of THE WiRELESR WoniL
Aadp Rapm Review,

Bimr,-—1 should be grateful if vou could fnd
space in the Wirelear World and Rodio Review forthe
following :—

The reception of Chelmsford Concerts on 400
metrea : On Tueaday, May 23rd, I was delighted
to hear the operator at Chelmsford inform all who
were listening-in, that on May 30th the trans-
mission of music and telephony would be on
4} metres, this, he said, was not only to get nd

of jamming from s spark station, but to give more

people the pleasure of listening-in.

Alas ! The 400 metres transmission began this
evening, and although the Marconi music and
Apeech was just as as ever, thers would be
few of the Potteries Amateurs who would have the
pleasure of hearing it through. This state of
affairs being entirely due to many, either ignorant or
indiscriminating amateurs asllowing their sets
to keep up a contfinuous howl, apparently by re-
actance methods, Immediately ome got the set
off the oscillation point and waa receiving the
concert nicely, in would come a terrific howl, a
strong as« Marconi'n carrier, and set the whaole
apparatus orcillating strongly again.
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In the end I switched off in disguat, totally fed
up with the jazzing of condenser or reactance

howla,
lft.h.um ing to be the state of affairs the
mmmgﬂmgtnmdutamm I am
l-fm:l the enthusiastic experimenter will ssll up,
and instead of the wonderful science progressing
it will be a digmal failore. As I have said before,
perhapa the offenders are ignorant of the fact that
while they are attempting to time-in they are
stopping many others from getting good results.

It was far preferable to get jammed out with
a spark station than to have a jazzy band of
disturbance.

My advice to a beginner in the Potteries ia to
join the Potteriesa Wireless Society and lsarn
something of the apparatus befors making =
diamal failure of the whole district ; we are sorely
troubled with power strays, and have enough to
contend with in that respect.

Thanking you in anticipation.

Yours faithfully,

P. E. Baxks,
Hon, Secretary,
N. 8. Rly. Wireleas SBociety.
Headquarters : .
Elec. t., Btoke Station.

Club night, 7 p.m. Weadneaday ; open to railway
employees only.

Stoke-on-Trent Society headquarters: 8, Liver-
pool Road, Burslem. Open to all.

g e e

Book Review

Tar A.B.C. or WIRELESS : A Popular Explanation.
By Percy W. Harris. (London : The Wireless
Press, Led. Pp. 64, illustrated. Price 6d. net. )

This little book has been specially written to
meet the requirements of those who, without
having had any experience in wireless matters,
wish to acquaint themsslves both with an intro-
ductory knowledge of the subject and with what
has been accomplished by the science from its
earlieat discovery up to the present time.

The o ing chapter deals with a consideration
of .the ether and waves in various mediums and
describes how the experimenta of Hertz led on to
the beginni of wireleas te .

Huhmmun:?' chapters deamtﬁy the gradual
development of wireless telegraphy, describin
the early work of Branly, Lodge, and Marconi.
Methods of tuning and detecting wireless waves
are explained, after which are considerod in tum
the three-slectrode wvalve, comtinuous wave tele-
graphy and wireless telephony,

The econcluding chapters are deveted to an
explanation of how to proceed to take advantage
of the farcilities now offered to the publie to par-
ticipate in the service which wireless can give.

Within ita sixty-four pages it may be said that
thin little booklet givea a complete introduction to
wireleae, forming the bagris for further study,
whilst those who do not wish to go deeply into the
subject will find that by carefully reading through
this attractively written little volume they can
acquire & very sound general knowledge of what
_I'W'_ill_'ﬂ_lﬂﬂ really is, its history and its future poasi-
mhitiea.
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Calendar of Current Events

Sunday, June 18th,

Transmission of Telephony &t 3 to 5 p.m. om
1,070 metres by PCGG, The Hague, Holland.

Tueaday, .June 20th. )

Transmission of Telephony at 8 p.m. on 400
metrea by ZMT, Writtle, near Chelmsford.

Thursday, June 22nd.
West LovpoN WIRELESS AND EXFERITMENTAL
ASBOCIATION.
Demonatration of the Ultra IV Receiver by
Mr. F. O. Read, Member I.R.E.
T Densy WikeLeas CLUR.

'T ﬂl] pm.—At “* The Court,” Alvaston, Extra-
General Meoting to consider Club's
m.ralan telegraph set and transmitter, Club's
Quarters and subscriptions, arrangements for
Summer Season, and apy other business.

Friday, June 23rd.

Winersss Soctery oF HIGHGATE.

7.45 p.m.—At the Highgate Literary and Scientific
Institution. Lecture and Demonstration:—
*“ The Construction of a Valve Receiving Set™
(Part I), by Mr. F. L. Hogg.

Lsnbu AND INSTRICT AMATEUR WIRELESS
SOCTETY.

8 p.m.—Discussion on Direction Finding.

Derpy Wikknrss CLus.
7.30 p.m.—At “The Court,” Alvaston. ** Ex-
periences as & Wirelesa Telegraph Operator,”
by Mr. F. Harrison.
Saturday, June _Ht'h.
WimeLEss Sociery or HIGHGATE.
Field Day. Outing to Ken Wood.
Sunday, June 25th,

Transmission of Telephony
PCGG, as above.

from the Hague.

Tuesday, June 2Tth,

Tranamisasion of Telephony from Writtle, 2ZMT,
as above,

Friday, June 30th.

WIrRELESS RoCciETY oF HigHGATE.

7.45 p.m.—At the Highgate Llhemr}r l.rul Scientific
Institution.. ‘' Elemen Wireless
Telegraphy and Telephony," Partr}ill by Mr. J.
Stanley.

Secreiaries of Societies are remindad that Nokicss
of forthcoming Meetings must be receswwed of lsan
ten daye before the date of publication of the wsews in
which the Notice 1s o appear.—{EDp.]
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Wireless Club Reports

NOTE.—Under this heading the Editor will be pleased to give publication to reports of the mestings of Wireless
Clubs and Societies. Such reports should be submitted withowt covering letter in the exact form wn which they

are o ap
The Editor will be
Asterlsk denotea affi

North Middlesex Wireless Club.*

The 92nd meeting of the Club was held at
Shaftesbury Hall, Bowes Park, N.. at 8 p.m.,
when the Chair was taken by the President, Mr.
A. G. Arthur. After the minutes had been read
by the Becretary, the Chairman, after a few remarks,
called on Mr. D). Macadis to give his lecture on
" Drect Current Measuring Instruments, their
Design, Construction and Use.™

Mr. Macadie had brought to the Hall a large
number of measuring instruments, both ancient
and modern. These were displayed on the lecture
table, and made a fine and imposing show. He
started with the ordinary lineaman’s galvanometer,
and explained the various types that wers in uss.
The lecturer said that it was now considered
preferable to use instruments that read direct
in volts or amperes Lo an instrument that gave
s purely arbitrary reading, and showed examples
of thess instruments of the moving coil, hot wire,
and the electrostatic types, and by means of large
clear diagrams attached to the blackboard he
explained the characteristica of sach.

# then passed on to the measuring of resistance,
and explained in detail the principles of the well-
known Wheatstone Bridge and the method of
using it. His description of the way in which
plugs were removed in certain ways, which had the
effect of inserting various resistance coils of known
value, and enabling readings to be taken over a
large range, was followed by members with great
mtereet. Mr. Macadie then explained the action
of the Megger testing generator, and on the sug-
eestion of Mr. Holton, the Club's aerial was tested
s & demonstration, and it was satislactory to learn
that the resistance waa all that could be desired.

A very intereating instrument was the * Avo.
meter,” which was one of Mr. Macadie’s own design.
Br an ingenious arrangement it was made to read
amperes, wvolta and ohms, as required. The
mstrument was of neat and compact design. and
was much admired.

The Chairman moved a vote of thanks to the
lecturer, which members responded to in & hearty
fashion,

New members continue to come along, and full
particulars may be had on application to the Hon.
Secretary, Mr. E. M. Savage, " Nithadale,” Eversley
Park Road, Winchmore Hill, N.21.

Susaex Wireless Research Soclety.*

Hon, Sec , Mr. Edward Hughes, B.Sc,,
AMILE.E., The Technical College, Brighton.

The above Society held its last meeting of the
present mossion at Cottesmore School, Hove, on
Wedneasday evening, May 3lst. A statement of
sccounts was submitted by the Hon. Treaaurer
which showed that the Society was in a very
satisfactory position financially. After the dia-
tismon of various business items, the President,
Capt. Hoghton, F.Inst.P., gave a short lecture

r and as concise as possible, the Edilor reaerving the right to edit and rurtasdl the re poris if necessary.
leaned to consider for publication papers read before Societies. An
tlon with the Wireless Society of London.

on the electronic theory of matter, explaining in

particular the application of this theory to the

production of electromagnetic wavea. :

The Wallasey Wireless and Experimental
Soclety.*

At the meeting of the Society held on Thuraday
June 1st, the SBecretary gave a short lecture on
" Landline Telegraphy.'

He dealt with the pro of an ordinary com-
mercial telegram from tga time of handing in to
ita final transmission along the submarine cable
and gave & short description of the instrumenta
used at each

The Society still has room for a few members,
and the Secretary will be pleased to forward full
particulars to anyone who wishes to become &
member.

Hon. Becretary, Mr. C. . M. Hamilton, 24,
Vaughan Road, Wallasey.

Leeds and District Amateur Wireless Soclety.*

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

A General Meeting was held on May 26th at
the Leeda University, Mr. . P. Kendall, B.Se.
(Vice-President), taking the Chair at 8 p.m. The
Chairman called upon Mr. T. Brown Thomson to
deliver & lecture entitled ** Types of Valves."

Mr. Thomson commenced his paper with an
exposition of the electron theory of matter, showing
its particular applications to the study of vRcuum
tubos as used in wireless work. He smphasissd
how important it is that the amateur should
fully understand what his valves require to work
most efficiently, e, different wvalves require
different voltage and current values, etc. He
then explained the two main properties valves
posseas, these being their uni-directional condue-
tivity and non-uniform conductivity. Two elec-
trode valves or diodea were then considered, the
characteristic curve of these tubes being examined
carefully. The lecturer then explained the thres-
electrode or triode walve, showing very clearly
the function of the third or control electrode.
Characteristic curves of various triodes, including
the French " 8 " valve, the British * R " and " Q,"
the German A.E.G. type, and the De Forest Audion
:'In-lwf. were shown, explained, and compared in

etail.

At the close of Mr. Thomson's remarks the
Chairman declared the discussion open. Some
very interesting points bearing on the electron
theory were examined still further, the effect of
potential drop along the wvalve filament and the
filament current's electro-magnetic effect on charao-
teristic curves were touched u After the dis-
cussion had closed, a hearty vote of thanks waa
accorded to Mr. Thomaon, for the very interesting
and instructive lecturs,

After certain business had been discharped,
the meeting terminated at 10 p.m.
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Blackpool and Fylde Wireless Society.*

Hon. Becretary, Mr. C. Bheffield Doeg, " The
Poplars,”” @i, S8eaventh Avenue, South Bhore, Black-
pool, to whom all communications should be for-
warded.

Owing to the large amount of publicity being
given to the new scheme of wireless cpating
by the press, and the intercat taken in the
subject by the general publie, this Socisty's member-
ship has within the last few weeks been increased
by quite 50 per cent.

Classeg are to be commenced in which new mem-

bera will be t & number of subjecta, of which
the following are only & few :— Construction of
instruments, fault detection, erection and dis-

mantling of stations, manipulation of seta, ete.

A morse class has been in operation for some
time, and those having passed out, are quite capable
of passing the P.M.G. transmitting apsed test
as well as reception.

The Society is divided into two sections, junior
and senior, the age limit of 18 being the dividing
line, quite & number of ladiea are on the register
and come in very useful where matters of a
social order are concerned, both sections &are
represented on the Executive Committee amongst
whom are two ladies.

The Bociety, although only 18 months old,
18 in & fair way to becoming a real asset to the local
amateurs, numerous diffioulties, necessitating
soveral changes and rearrangements in the per.
sonnel of the governing body have been satisfac-
torily dealt with in the past, and, optimistically
npuiing. there is nothing but plain sailing ahead.

As the membership increases, so of course does
the work, and the Executive Committee expect
to have to appoint an Arsistant Hon. Secretary
vary shortly.

'rlq'm Society draws ita support from an drea
quite as extensive as Manchester, although Black-

1 itself is comparatively small in point of ac
and branches are to be thrown out at suitable
places for the benefit of members who otherwise
would have upwards of ten miles to cover to attend
the weekly meetings at Headguarters.

One of the customs of the Society s to axtond
a apecial welcome to members of the other Bocieties
who wvisit the King of English Watering Flacea.
Mr. W. 4. Dixon, 8 member of the Commities
of the Neweastle and Diatriet Wireless Association,
favoured the Blackpool and Fylde Wireleas Society's
Hon. Becretary with a visit on May 28th last.

As the summer season i once more almost
upon us, the Blackpool and Fylde Wireless Eucmtr
renew their open and standing invitation to
and every member of other Wireleea Societies
to wviait them when in Blackpool, the addreas
of their Headquarters is the top Hfoor, Café
Waldorf, comer Church Street and Coronation
Street, and the regular weekly meeting is on
Thursdays, time 1930, B.8.T., and they wish overy
Wirelesa Bociety "' very good broadcasting.”

Woolwich Radio Soclety*

Hon. Becretary, Mr. H. J. South, 42, Greenvale
Road, Eltham, 5.FE.9.

The May monthly meating of the above SBociety
was held at the Woolwich Polytechnic on Friday,
May 26th, at 8 p.m. There waa a large gathering of
both members and visitors. The meeting took
the form of an exhibition of amateur home-made
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tus and there was & large and varied assort-
ment of exhibits, numbering about forty, and in-
eluding :—A three.valve set, embodying several
intereating new features, also an in st
heterodyne, which he used as a wavemeter as well,
by Mr. Beeson ; a three-valve set with tuned anods
and slab eoils, very neatly mounted on ' R ** valve
pins, Mr. Bmith ; a Mark 111 set converted to &
two-valve set with crystal rectification, in which
mix different circuita could be used by means of
change-over switches, also a short wave tuner,
using & Mark III coil as secondary, by Mr. Bouth :
a Mark Ill set convertad to valve, the round
16 eircuit, with internal and axtarnal at will by
Mr. Potter ; lﬂnuunﬁﬂmatar,lhudlpukurmd-
short wave tuner, by Mr. \’inﬂ:;:; an old-fashioned
crystal set and still going, honeycomb coils
of various aizes, h}rﬂﬂhlrg. Frazer; a converted
Mark TV sat, by Mr. Dowlang : a captured German
threa.-valve sot, a three-valve set for V 24 valvea and
i short wave tuner on variometer principle, by
Mr. Morley.

Thers were also many other miscellanecus items,
such aa coils, condensers, telephones, valves, too
numerous to mention.

Mr. McPherson briefly explained the salient points
of some of the exhibits, and then the meeting was
thrown open for inspection.

Mr. Beeson connected his set to the nanl.l and
amplifier and loud speaker and scon music and
telephony from our usual friends came wafting in
from the sther.

The exhibitors were scon deluged with enquiries
as to how the various pisces of apparmtus were
made and worked.

At the end of the meeting, which came all too
soon, all expressed themselves highly gratified at
the success of our firsl exhibition.

Southampton and District Wireless Soclety®.

Hon. S8ecretary, Mr. T. N. Cutler, 24, Floating
Bridge Road, Southampten.

The above Bociety held its first public demon-
stration on Wedneaday, May 24th, at the Kingaland
Assembly Rooms, Bouthampton, and & wery
enjoyable and instructive time was spent by the
large gathering. The Hall was to its
utmost, large numbers of p!ﬂpl!l I..II:I'IE to gmin
admission, and because of the disappointment a
further demonstration will be announced shortly.

A variety of instruments were sxhibited bgnh-
courtesy of Capt. Young, A.ILM.EE., of
Installations. Mr. Smethuret, of Emethurst & I'._"an,
electrical engineers, of Enut.hlmpl.nn also kindly
loaned other spparatus. The Club had thur

three.valve receiver installed with a
three-valve amplifier and loud speaker. Mr.
Towsend, of the Marconi Co vy (8 member of
the Bociety) waa placed mmih_:-gu of the Club
apparatus and messages were logged by him,
communication being established with Paria,
Leafield, and various American stations, Barcelona
and Gibraltar. Tﬂllphml}l' wan pickad up frnm
Croydon Aerodrome and the concert from WL in
the early part of the evening. At the conclusion
of the demonstration a hearty vots of thanks was
accorded the Chairman, Mr. Freeman, and the
Secretary, Mr. Cutler, for the able arrangesnents
made. Twalve new members wers snrolled.

A meeting was held on May 3lst and & fmir
attendance was recorded. The following business
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waa transacted for the evening :—Discussion on
varicus rulss for improvement of the Society
and the admission to tha Bociety of various firms
dealing in wireless apparatus and not at present
holding receiving licences. After a | y dis-
cumion it was decided to call all the members
together and hear their views. There were 14
new members' names submitted for membership,
but they were not at present holding receiving
licences, and as the rule stands they could not be
sdmitted to the Society. Thia will be brought up
at the next ing. Listening in on the Club sat
brought the evening to & close at 9.30 p.m.

Southport Wireless Soclety.*

The members of the above Bocisty spent a very
enjoyable afternoon on Saturday last, when wireless
transmission and reception tests were carriad out
lTl-i:m Parbold Hill and Ashurst Beacon, at both
of which tam stations were erscted.
Eleven meinmhnn, ﬁtmmmrs portable trans-
mitting seta, took part in experimenta which were
highly successful. At the conclusion of the tests
i very enjoyable tes waa en of.

It 18 intended to hold a series of similar outings
during the next few weaks.

Hon. Becretary, Mr. R. W. Brown, 71, Norwood
Crescant, Bouthport, to whom all communications
should be sent.

Bradford Wireless Society.*
Heaton, Beadfont Orptakig Boscownar, M N

Whiteley, 8, Warrels Tmnm,giﬂmn]ay. Leads.

A meeting waa held in the Club-room at 7.45 p.m.
on Friday, June 2nd, with Mr. W. C. Ramshaw
in the Chair. At this ing we were to have
had the pleasure of hearing Mr. H. F. Yardley, of
Leeds, lecture on “* S8hort Wave Reception," but
unfortunately he had to go away on business.
However, we hope to have the opportunity of
hearing this lecture later on. In the absence of
the lecturer, a discussion on members' experiences
m eonnection with wavelengths below 600 metres
wai openad and taken in by Measrs. J. Bever,
;-fhl.a:l.ﬂdﬁt. A, BBWE.FT';. C. }i"l'.l.mﬂmw and N.

teley, each of whom related what experience
he had had to date.

The proceedings closed at 9.30 p.m.

The West London Wireless and
Experimental Association.*

Club Rooms, Belmont Road Schools, Chiswick,
W4 Hon. Bec , Mr. Horace W. Cotton,
19, Bushey Road, Hi.rli.ngmn, Middlesex.

A Bpecial General Mesting was held on Thursday,
evening, June Ist, a percentage of the
membera being present. purposas of the
mesting was to amend the existing rules in regard
to subscriptions, and the formation of one or two
new rules for the better management of the Asso.
tistion generally. After the business agenda waa
terminated, Mr. J. F. Bruee and the Vice-President,
Mr. F. E. Studt, detailed their experiences with the
Reinartz short wave tuner and much useful advice
#as then given to the members present. Both
rentlemen were heartily thanked for thhir very
oteresting remnarks.

A large party of the members and their friends,
¥y parmismion of the Air Ministry, paid a visit to
he London Terminal Aerodrome and Wireless
#ation st Croydon on Saturday afternoon, June 3rd,
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and although the Aerc Club races were in progreas,
tha Civil Aviation Traffic Officer on duty gave us
a hearty welcome and placed us in the hands of
his wireless staff, who were most courteous and
entertaining. The whole of the radio station and
apparatus was very fully explained to us by Messra.
Lane and Luger, who, in turn, dealt with different
iterns during our viasit.

We had & fine view of the racea and various
flying stunts which were in progress, and had the
gratifying experience of watching the arrival of one
of the large passenger machines from Paris and
unload its complement of and goods,
also the giant monoplane from Brussels. We then
adjourned to the tea rooms, where the whole of
the party sat down to a enjoyable tea.

Tﬁa Ea.rt-y heartily thanked the gentlemen who
had 8o kindly made our visit so interesting.

The Hon. SBecretary will have much pleasure in

pending full particulara of the Association to any
gentlemnan w may desire to join us and in view
of the great ibilities which undoubtedly are to

be met with in the near future.

Bishop's Stortford and District Amateur
Wireless Assoclation.

An alfresco meeting was held at Halfacres,
Bishop's Stortford, on Tuesday evening, May 30th,
to form a looal wirelesa society. A considerable
number of interssted persons attended. Mr. E. F.
Cooper welcomed those present and outlined the
objecta of the mesting. It waa reaclved to form
a Bociety under the name of " The Bishop's Stortford
and District Wireless Association,'’ and the following
were slected :—President, Mr. W. Field; Vice-
President, Mr. E. F. Cooper; Becretary, Mr. J.
Cooper ; Treasurer, Mr. J. Thorpe; Committes,
Meaara. Ashford, G. Featherby, W. 8. Filby, Lucaa,
Moore and Rosa. At 8 pm. the company
“listemed in " to the Marconi Wireleas Concert
upon the Secretary's installation. Arrangements
for meetings, lectures, morse practice, etc., were
left in the hands of the Committes, Communica-
tions should be addreased to the Hon. Secretary, 2,
Half-acrea, Bishop's Stortford.

Stockton-on-Tees and District Amateur
Wireless Soclety.

A meeting was held in the Jubilee Hall, Stockton-
on-Tess, on Thursday, June 1st, which waa attended
by & very large number of interested persons.

It was unanimously agreed that a Society should
be at once formed under the above name. The
meeting was under the Presidency of 8. ;. Marston,
Esqg., Borough Electrical Engineer, who waa
supported by alarge number of interested gentlemen.

t was decided that the SBociety should be open
to any porson of any age who was an amateur and
wished to take up the study of wireleas.

Forty-two members were enrolled and a further
large number sent in their names but were prevented
from attending, which will make the membership
one of the largest in the district.

Mr. J. Mulcaster, of Eaglescliffe, was appointed
FPresident, Mr. 8. G. Marston a8 Vice-FPresident,
and Mr. W. Wood as Secretary (pro fem).

Commumnications should be addressed to Mr. E.
Barmea, Bishop Street, or to Mr. G. Dean, Dovecot
Btreet, both of Stockton-on-Tees.



Hounslow and District Wireleas Soclety.*
On Friday and Saturday, May 26th and 27th,
we gave o demonstration in receiving at the local
Hospital Fite, a good sum being collected for the
Hospital. Messrs. 8. G. Brown of Acton were
kind enough to loan us & microphonic relay and
H.l. loud speaker, and a special permit was obtained
from the G.P.0. allowing Lieut. H. 5. Walker, of
Brentford, 2 OM, to transmit to us music and
'lﬁd‘ on both days on & wavelength of 440 metrea.
demonstration was a huge suceess, and all
members worked very hard. We have been invited
to give another show on Measrs. Pears' recraation
ground at Isleworth on July 22nd, and another one
at Hounslow on July 20th. We will do our best aa
both are in aid of Hospitals.

On Thurseday, June lst, the Society held its
firsat annual meeting. Various letters wers read
re now publications. The annual report was then
read by the Becretary explaining fully the year's
working, including several demonstrations, also
showing that we have been going forward all the
time. Lieut. H. 8. Walker then moved the adoption
of the report, and in his speech said he hoped to
B8 US ax moré than ever, and assuring us
he would do his best to help us expand. He further
made an offer of a Brown microphonic relay,
to the Society on condition that someone else gave
a Brown H.l. loud speaker.

Couneillor J. J. Bonnet rosas and statad it gave him
great pleasure to second Lisut. Walker, and com-
mented on the succesa of the Bociety in ita first
yoar's work, and hoping it would do even better
in the forthcoming year. He aleo thanked Lieut.
H. 8. Walker for his generous offer, adding that
he thought we could call the relay ours.

Later Mr. Gordon Fryer, L.D.8., R.C.5., Eng.,
headed a list with £2 ls. towards the loud speaker,
Councillor J. J. Bonnet added a pound, and other
members also contributing made up the required
sum. As we are noted for doing things quickly,
wa shall now have a relay and loud speaker.

The Chairman, Mr. A. R. Pike, in his reply,
thanked Lisut. H. 8. Walker, Councillor J. J. Bonnet
and Mr. Gordon Fryer for their generosity, he also
aaked for & vote of thanks to be passed to Mr, F. O.
Read, asa, although Mr. Read was not present,
he had given the greatest of aasistance in enabling
the Bomety to become firmly established. The
vote of t.hu.nlu was duly passed, and hapa Mr.
Read heard it, for it waa ﬂﬂﬂ-li.l.'ll}l" loud E:;ugﬂ.!

The balance.-sheet was read snd showed receipta
for the year, £33 17s., expenditure, £29 (s. 11d.,
leaving & balance in hand of £4 18a. 1d., showing
that the Society always paid ita way and had not got
into debt. All the exwusting officers were elected
to etand for another twelve months.

If any gentlemen would care to join & real
live wirsless society, they are asked to move to
Hounslow and join us.

Mr. A. J. Rolfe, Hon. SBecretary, 20, Standard
Road, Hounslow.

The Ilford and District Radio Soclety.

The Society held its first Annual General Meating
on June lst, the Chair being taken h}r the President.

The Becretary and the Treasurer in their reports
showed that the Society is now in & flourizhin
eondition. In apite of early difficultios with TBEB-\‘E
%o proper h uarters we had eventuslly secured
the use of Bt. ‘s Church Hall st & reasonable
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rental and this has proved i{tsell in way
suitable. The Bocisty nmthh

pOBBosBOs

amount of apparatus, haa both ﬂmﬂd and portabls
tranamitting lioences u.m:l 8 very satisfsctory
financial position, our trouble being the way
attendance falls off as t;n summer approaches.
No doubt other Bocisties as well suffer this trans-
tion from the valve to the uet.

Mr. J. Scott-Taggart, M.L.R.E., was unanimoualy
re-slected aa President for the coming . but
Mr. Vizard intimated that owing to increaszing
home reaponsibilities the intense volume of secre-
tarial work was beyond him. Mr. A. E. Gregory
was accordingly elected SBecretary. Other changes
weare few, the constitution now as follows :—

President, Mr. J. Scott-Taggart, Member L. R.E. ;
Chairman, Mr. H. Lassman; Vice-Presidents,
Messra. A. P. Welch, J. E. Eri:lr]? EA.EJ.E.E..
and L. Vizard ; Bocnrta.rﬂy regory ;
Angiat. Eﬂcrﬂtary Mr. A. G. 8. Gwinn ; Treasurer,
Mr. F. Grover ; Committes, the foregoing and Mesars,
Dewar, A. B. Gregory, Hummerston, Payne and
Spence ; Auditors, m. Andrews and Elliott

The retiring Committes had made several recom-
mendations all of which were Among
thamwutharﬂdmtmuithammfﬂuh
Ba. and the annual subscri to Te. 8d., and the
formation of & junior section (under lE}, with an
entrance fee of 2s. 6d. and subscription Ge.

We still have room for new members, and full
gln.rtmulnmm ba obtained from the Hon. Becretary,

r. A. E. Gregory, 77, Khedive Road, E.T.

Barnsley Amateur Wireless Association.

An attempt is being made to revive the activities
of the above Association, & mmmhﬁmghdd
with this object in view, on May » 8t 7 p.m.,
.Emthn drapery d-apartmﬂnt- of the local Co-operative

iet

Tha}r:hmr waa taken by Mr. Cooke, the head

r of the department, an.dmhuupﬂmng
rks he spoke of the recent * boom " in wireless,
.l..n:l tha demand for & local Association, and he
expressed the opinion thet the Co-operative Society
—which haa ql:.u.rt.ad a wiralesa department—would
ﬂ“ us their help in ensuring the progress of the

'irelesa Association.

The Sec of the Association them gave a
brief outline of Wireless, past, pressnt and future,
also a short epitome of th-aﬁ“ of the Association.
He pointed uut.thauuudut‘nmuuhhmum to use
as headquarters and as a mea room, the lack
of which had been responsible for the tardiness
of resumption of work of the Association.

Marconi's concert was then switched on, signals
being rather weaker than was anticipated, probably
due to change of mvulengt.h and afterwards
local amateurs w , cams through with can-
vineing loudness and clearness.

A sheet for the entry nfnununl'mnuh
members was tendered and was duly by
upwards of two dozen enthusiasta.

An ;nnuunwmant uﬂ bﬂwn:llu]hdn later whan a
room has been proc ill persons wishing
to become mmnhll:n please communicate with the
Hunﬁmmtaryllrﬂww orth, 13,
King Edwardas Gardens, orks.
Wireless Club for Futnnr and l‘ulhtm Districts.

Mr. Bruce L. Houstoun, of 125, Hurlinghsm
Road, Fulham, 8.W., will be pleased to hear from
local amateurs with & view to forming a olub,
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Questions and Answers
NﬂTﬂ'—Tﬁumﬂmﬂnfthmmmwmhdupmlafuﬂmﬁuwhmmmm ond
&

information on matlers periaing
should comply with the fnihmﬂgr riles.—(1)

which wmll be accepled af a fHime.

to reply to queries by post.
wender, which is for reference, not for publication.

t, or, if so demired, under a * nom de plume."

technical and non-technical sides of wireless work. Readers
) Each question should b: numbered and writlen on a separais
sheet o one smide of the paper only ; Queries should be clear and concise,
{3) Before sending in their
numbers (o gee whether the same queries have nol been deall with before.
(5) All queries must be accompanied by the full name and address of the
Queries uill be anmvered under the initials and town of the

(2) Four questions s# the marimum
questions readers are advised io search recend
{4) The Editor cannot undertake

{6) Readers desirous of knowing the

conditions of service, etc., for wireless operators will save tima by writing direct to the

various firms employing operators.

(7) In view of the fact that a la
opparcius described in these anncers are covered by pafents, ﬂﬂdﬂ"lmdﬂ

portion of the circuils and
mmhﬂgwrﬂ_fﬂmm

safiafy themselves that they would not be infringing patents.

""KEPPEL ANAMBA " (Over) has a number
one unid of single valve long wave sef and wishes
fo increase range from 3,800 fo 10,000 meires,

You do not say whether the No. 2 reaction
winding is wound on the moving former or only
the No. 1 winding. If the latter ia the case we
wonld advise you to make an entirely separate A T.L
and reaction for the long wavelengths.

"“"C.AJ.B." (Putney) has a single valve set
working on an indoor aerial and asks (1) Why set
will nol work. (2) For suggesiions for improve-

- (3) Dhagram to add another valve. (4)
Wavelength with given tuning coil.

(1) It is wrongly connected up. There is no
connection from negative L.T. to earth. The
condenser A is presumably intended to be in parallsl
with B, in which caas the present lead from con-
denser to negative L.T. and earial should be re-
moved and a connection made from this side of
condenser to earth. (2) Connect a 0-001 mid.
fixed condenser across telephones. (3) The addi-
tional apparatus required and method of connee-
tion will m seen by referring to Fig. 1, page 213,
May 13th issus. (4) This inductance iz only
suitable for wavelengths up to about 800 metres,

‘“*ECONOFIL "' (Herne Hill) refers to Fig. 4,
page 561, December 1A issne, and asks (1) For
crificiamn of circuil.  (2) If the three circuils cornlain-
i variable condensers must all be funed to the samae
warelength. (3) Best way fo arrange circuil for
segrching. « (4) The most efficient trandformer for
crystal circuil.

(1) The circuit will no doubt give good results
il cirewits are properly proportioned, and after
one has become used to it. valuea of capacity
which you give should be guite suitable. (2) Yes
{3} A circuit of this type cannot easily be modified
for quick ssarching. It would always be n
to be tuned beforshand to the wavelength it is
desired to receive. (4) The best transformer ratio
ran only be found by experiment, and as the erystal
cireuit @ untuned it should be at least 2/1. The
primary of the transformer should have sufficient
win to tuns with variable condensar to wave-
lengths of other parta of the circuit. The erystal
'l"lndulg should have at least twice the turns of
this win

“RADI o (E C.3) haz a three-valve transformer
amplifier which is troublesome because of vigorous
mﬂﬂm wehich cannol be confrolled .

It is & natural tend for amplifiers of this
type to oecilate freely round about the natural
wavelength of the transformers. To limit this

it is necessary to make all the mtamalcmmmnl
as short and direct as posaible, keeping all the leads
separate. The principal trouble is through havin uﬁ
too large a reaction coil. To obtain a grad
increass of reaction it is neceasary to strip turna
off and teat until the deaired result is obtained.
A potentiometer control of the first two grida is

noculE
“*LANE '" (Edinburgh) asks (1) Dimensions
of former for A.T.1. to take | Ib. of No. 28 DCC.
(2) Maxrimum and minimum wavelengths on small
agerial. (3) Will certain condenser do for crystal
set.  (4) What stations will be heard.

(1) For a stal sot No. 2B wire ia too fine.
Usa No. 24 and wind a §” diameter x 10" former
full of it. (2) The diagram shows condenser
acrosa A.T.L, but for crystal set it should be in
series. The wavelength range will then be from
2,800 metrea at maximum down to about 40
metres minimum. (3) This may be used. Ita
capacity ia 0-0005 mids. (4) The number of
stations that will be heard is very limited. You
will hear ship and coast stations, and possibly
the Eiffel Tower.

“*BEGINNER "' (Bournemouth) asks gues-
fions regarding o single valve sel.

You will not find the circuit shown in your
disgram very esffective. Wae suggest you w
it A8 shnwrfl in reply to ELLRINGER "
(Walsall). With suitably portioned indue-
tances you should be able to hear both Eiffel Tower
and Chelmaford telephon

'« STICKER "' (Enfeﬂ asks for windings
for 300/3,000 mefres for reactance as ad-
vertised. (2) Switable cireuit to wee. (3) How
to add amplifier fo long and short wave el .

(1) Formers of this t are not very efficient
for ench a wide wavelength range. Hﬁ experi-
mental windings we suggest you wind the A.T.I
former full of No. 28 and the reaction full of No. 38.
{2: Thia might be incorporated similar to that
given to " BELLRINGER "' I_"Wﬂ.lﬂnl]'_l. (3)
Soveral have recently been given showing
huw to add a L.F. valve to existing single valve

"EWB "' (Kent) asks (1) Capaciy of iwo
condensers. (2) Wavelength of certain inductances
with obove condensers. (3) If reaction cols gven
are suilable for wse with inductances in No. 2. (4)
What effect would lengthening the aerial have on
above calculations.

(1} Ca u.mtmll are (A) 0-0003 mfda; (B) 0-0005
mids. hﬂ minimum capacity cannot be calculated.



{2) Wavelength of 15}« 5} former with con-
denser A is 7,00 metres ; with % 31" former
with condenser B 4,200 metres. (3) There is
quité enough reaction winding for both formers
and it may be necessary to take a few turns off
when using the set. The wavelength will be
approximately proportional to the length of the
former given in yvour example. (4) Thiz would
glightly increase the wavelength values.

** SHOLOMPOTS,'' (Cardiff) asis (1) For
diagram of simplest single valve circuit to use crystal

sel A.T.0. (2) Suitable size for reaction aoil.
(3) Marimum wavelength range. (4) If possible
to hear ZM'T concert.

(1) The best arrangement for a single valve set
ia given to ** D.R."" (Doncaster). (2) Thiz may
be 8 « 4 of No. 28. (3) The diagram referred
to shows a 0-0005 mfd. aerial condenser. If thas

=
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No. 28 ; secon , 8 x 107, No. 34; reaction,
6" x 107, No. 28, (2) These valuea may be used
except that of the A.T.C. which should be 0-001
mfd. ({3) As this would necessitate tuning the
anode cireuit by means of & variable condenser we
do not recommend itsa use. The grid condenser
and leak will give wvery efficient rectification.
{4) There might be three tappings on each of the
cloged cireuit and reaction ocoils.

‘““F.H.'"' (Dorset) wishes fo install a telephone
receiving sel with loud speaker in a large room.

If set is mainly intended for reception of Dutch
concert there is no object in going to the trouble
of making it a complicated set for 300/20,0040 metres.
It is mddvisable to use an cutdoor asral, but if desired
a § or 6" square frame may be used. To get satis-
factory results from Holland on a frame aenal
six_valves will be required, or with an outside aerial

En

is used the maximum wavelength with inductanco
given will be 2,700 metres, with switeh in series
position, and 5,000 metres in parallel. (4) If the
get is carefully adjusted you might just hear it,
but an additional L.F. valve is advisable.

“RADIOBUG "' (Kilburn) refers to Fig. 3,
palie i, A Prﬂ L5ih dasue, oo aaks (1 Fuor I:-I"F-Fldl-ﬂg'vl
for 120010000 wmietres, fo use bwo complele sels of
tuning coils. (2) If capacities given in reply o
““ H.R.H."" (Bristol), the sume issue, are suilable.
{3) Conncetion of svitching arrangement to introduce
crysial detector. (4) How many tappings to closed
cirent! reaclion coils,

{1} For efficient short wave reception make
first set wavelength up to LiKK) metres and second
up to 10,000, For short wave set make coils as
follows : —A.T.I., 4" » 4", No. 22; ecoupling
eoil, 27 % 2, No.22; =econdary, 37 x 17, No. 22;
reaction, 2" x 3", No. 28. For long wave set :—
A.T.L. 6" x 10", No. 28; coupling coil, 3" x 4",

Fig. 1.

four valves. A diagram showing how to arrange
set and givliing a8 much u'nli';:rrnmhun as space allows
is given in diagram (Fig. 1).

“* ROOKIE "' fﬁMHdﬁ} asks (1) For
windings for tuning coils and L.F. ransformers
for a set consisting of detector and one L.F.
waagrii fiying valve. (2) Capacity of condenser for
secondary circuil.  (3) Resisiance of tele to
use with transformer recommended. (4) ca pabile
of receiving Dhulch concerts.

(1) For a maximum wave range of 3,000 metres
the following coils will be required :—A.T.1.,
5 = 107, No. 26 ; coupling eoil, 37 x 3", No. 26;
secondary, 47 = 87, No. 26. The transformer No. 3
should be wound on & soft iron core | diameter
21" long, and should have its primary winding
| oz. of No. 44 connected to the crystal eircuit, and
the secondary 3 oza. No. 44 in the grid cirewit of the
valve, The transformer 4 should be 3 oza. of No. 44
and 6 ozs. of No. 32, wound on & similar core to No.

Original from
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1. The grid winding of No. 3 should bs connected
directly to the negative side of filament. No
sdvantage is gainsd with this circuit, using a grid
potentiometer. (2) This should be nmuu mfds.
variable. {3) Telephonea should be 120 ohm
ronnected to the thick wire winding of the trans-

formar. (4) It is very doubtiul if it will be received
on this set. A valve circuit with reaction coil ia
really It will be quite suitable for the

English broadcasting stations.

*8.0.8."" (Swansea) asks (1) The best length
Jor apreaders of twin wire aerial. (2) Are there
ony cdranioges or disadvanioges due to the aerial
being placed on ria-ing ground. (3) How fo make
grid condenser with lead pencil lined leak.

{1} A VEry convenient length ia 5. (2) The
disgram given does not convey much information
regarding the contour of the land. If there s n
considerable rise, which takes the ground level above
the highest point of the ssrial, thers may be & certain
amount of sereening. (3) The condenser
might be made of two pieces of copper foil, 2°° » {‘“,
separated by a thin aheet of mica. It is not possible
to give accurate dimeneions for such & lsak. One
can be made by rubbing lead il on about &
2" length of alate pencil, until best results are
obtained. This is & very crude arrangement, and
ﬁu:]:nru satisfaction would be gained if one is

t.

“JF.F.'" (East Grinstead) cannol oblain
reeulis on o thres-valve remstance capacily amplifier,
[t appears thai the shori wave ielephony 12 nol
received with the fwo or three valve sel because in-
nifiiend H.T. voliage i» wused,

“R" valvea, anode volta 40 to 80, should be usad
with 80 to 1M voltsa when in a resistance capacity
amplifier. This allows for voltage drop across the
external resistance. If this additional wvoltage
does not improve matters it will be neceasary to
mbstitute H.F. transformers for the resistanoes and
rondensers. ‘The transformers should be connected
i the circuit a8 shown in Fig. 5, page 62, April 8th
mrs, It will ba necessary to have separate trana-
formers for 400, 1,000 and 3,({{) metres, to recsive
Wnttle and the broadeasting stations, the Dutch
concerta and Eiffel Tower. When connecting
the two.valve amplifier in mrem.t- in place of the
single valve, it is necessary to change over tl‘.l.ﬂ
raction coil connections aa the current fow in
the circait 1s reversad.

" NOVICE "' (Swinton).—The additional tela-
graph wirea shofild not increase the interference
with your set.

“J.L."" (Brighouse) (1) Refers fo adduional
opparalus in o cabinet sel. (2) If a spark coil may
be wred for the H.T. supply in o iransmibling circuil.

(1} If the st gives good resulta at present we see
no object in adding sither a crystal or H.F. valve.
A erystal will be no better than the rectifying valve
already in use, and an additional H.F. wvalve
would take up about 5 square, which Bpace is
probably not available on the existing panel. (2)
If the H.T. voltage were passed through & rectifying
valve into & smoothing condenser the arrangement
might be made suitable for a lower power set.

“* EARLY BIRD "' (Reading) asks for winding
for reaction former for 300/1,200 metres. (2] Size
af pd comdenser. (3) e there o Wirelese Club
in ing. (4) Besi cirowit for telephony for above
Jormer,
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(1) No mention is made of winding space available,
but trial windings might be outer former wound full
of No. 26 inner former full of No. 28. (2) Two
copper foils, 2" x }”, separated by & thin sheet of
mica. (3) The Reading Radio Research Society,
Hon. Secretary, Dr. L. L. Phillips, 73, London
Street, Reading. (4) Single-valve cirouit given to
‘' D.R.'" {Doncaster), will be found most suitable.

“"“VALVE "' (Hull) har a two-circuil crysial
receiver which he desires to convert lo o valve sel.

If valve were added as ashown in diagram (Fig. 2),
the existing rectifier could be used as desired. This,
however, would not be suitable for C.W., for the
reception of which the set would have to be made
into a single-valve reaction set similar to tha one
given to ** D.R."" (Doncaster). This circuit would
be more useful to you than the diagram given above.

\'4

=4
E:; =

Fig. 2.

wﬁ.w.';ummrrm nndmhfnrmw:muﬂa

The single-valve tranamitter, given on 185,
May 6th issue, will probably be more suitable than
the one you have shown. In this circuit no choke
coil is required. The condenser scrosa the H.T.
might be about 002 mfids. The microphone
transformer should have about 10,000 turns for the
grid winding, and about 200 sach for the microphone
and buzzer windings. Condenser across grid wind-
ing of tranaformer 0-001 mfd., and acroas the 1,000
ohm resistance 0-002 mifd. ﬁ.T.l-. and reaction
coil windings cannot be given without some
knowledge of the wavelengths to be tranamitted and
size of serial.

““NOVICE "' (Cormnwall).—We think it will
be satisfactory to install the receiver on the third
Aoor provided a good stout earth lead is used. See
also the Instructional Articlesa on Experimental
Btation Design.

L.W, (Fulham) asks (1) For advice as to position
of an seral.  (2) What aerial wire touse, (3) Type
of eml. (4) What earth connection 2 best for
protection from lightning.,

(1) The poaition you indicate for the asrial should
be satisfactory, but it would be better, if possible,
to avoid running any part of the serial so near the
house roof. (2) 7/22 stranded phosphor bronze
ia probably the best, but any copper or phosphor
bronze single strand would do if not less than No.
I8. It is not at all essential that the aarial wire
should be enamelled. (3) There is little to chooss
between the different typea of coila you mention.
{4) The earth!should be satisfactory, remembering
that when sarthed as a protection against lightning,

T
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all laads to sarth from the asrial should be axternal
to the houss.

“TRIODE " (Bishop's Stortford).— (1) Does
the length of P.M.G. aerial include the leads inside
the howse, (2) If aerial and earth lecds inside
the house of 20 yards each will effect reception.
(3) I'm this case should the earth lead be insulated.
(4) If aerial sketched is satisfactory.

(1) Preaumably yes, as it includes the down lead
to the instrumenta. (2) tha.hl;.r the affect would
be sorious; if this arrangement is unavoidable the
serial lead should be kept right away from walls,
ete.  (3) Yea, proferably. (4) Yea.

“W.B.B."' (Ashbourne) asks for advice re-
garding a single-valve French sef.

Without a diagram of connections of your set or
some further details it 18 impossible to advisa you.

““H.D."" (Hormsey) asks (1) The gauge of
samples of wire enclosed. (2) .i’_f single layer coils
could be used in place of pils wound coils for the
nﬂg.lu valpe [ong range receiver deseribed in earlier

1[1} MI thres samplea are No. 30 gauge. White
is 8.C.C., green D.B5.C., and brown B8.B.C. tLE}
We would not recommend you to attempt this
uthnmtwudmglndhrthmpuﬁuuhrmaﬁmd
of mnd.mg ving very tight coup I.mf’

** P.L."" (Teignmouth) asks (1) How to identify
various stoted systems of transmission. (2) The
order of the stations when calls are made.

(1) Tonic train and chopped C.W. are the same
systam of tranamisasion, a clear high note is produced
in the telephones sudible with and withow! reaction.
For are reception the receiver must be oscillating
aa for all C.W. reception. The sound in the tale.
phones is not so crisp a8 in the case of ordinary
C.W,, and it is usually possible to hear the steadily
emittad signalling wave corresponding to the cgrrier
wave in telephony. It is easy to identifly an arc
station if it is heard starting up before signalling
is commenosd. High a sarvice may be spark
or C.W. In the telephones & continuously emitted
signal is heard composed of signals made at rapidly
succeeding intervals. The sound resembles the
rattie of the discharge from an m-d.uctlun ooil, but
is, of course, a very small sound in comparison.
Quenched spark is sometimes difficult to distinguish
from some other methods of spark transmisaion.
The Telefunken quenched spark has a high-pitched
note, which is easily identified from familiarity
with it.

“*N.B."" (Broughty Ferry) has a cosl 4" x 5"
wound with abowt 2} ozs. of No. 18 and wishes to
use this as a primary inductance. .Asks (1) For
dimensions for a secondary winding range, 300-1,5600
m. (2) Wire for aecondary. (3) Capacity of con-
denser across . (4) For a two-valve diagram
using a particular cireusd.

(1), (2) and (3) On a former 3}" diameter, wind
2" of No. 32, using a variable condenser of 0-00185.
(4) See Fig. 3, but it should be remembered
that resistance-capacity coupling s not suitable
for amplification below about 1,000 metrea.

ANXIOUS "' (Hexham) asks for detailed
instructions for the consiruction of an efficient sef.

Hee the three-valve set described in the meues of
April lst and 8th, 1922,

“"G.P.T." (Coventry) asks (1) If upsiairs or
downasiairs 18 the best location for apparatus. (2)
What use can be made of No. 38 enamelled copper
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wire. (3) Can 2MT be récesvad sn  Covenivy
with a erystal delector only. (4) Cerfain queshiony
re the formula ) = 1885y CL.

{1) The instruments should be located downstairs
ad the sarth load should be as short as poamble.
(2) Might be used for secondary of telephone
tranaformers—eanamalled wire is not recommended
for H.F. intervalve transformers. (3) Very un.
likely. (4) In the formula quoted the salf-capacity
of the inductance L is included in the value assigned
to the capacity C. If the seli capacity of the
mductance is ignored it will always be found that
the caleulated wavelength will be leas than the
artual wavelength to which the circuit will tune
in practice.

““S.H." (Leytonstone) gives a single valee
rﬁbﬁ:nd asks why the Marcon: concerts are scarcely
audibls,

Your circuit shows no grid leak. the circuit
with & leak of 2 megohms connected from the grid
side of the grid condenser to the ive and of
the filament. You will probably require more than
50 volta H.T. with an "I& valve. We cannot say
who i the station transmitting on the w-l.vahng'r.h
you mention.

“LMW.'" (Bourmemouth).—With such an
aerial you will not get much with a crystal. As
you do not give the length or number of wires of
your aerial it is not possible to estimate to what
wavelength you can tune, but probably nu will
not get above 6,000 or 7,000 metrea with
coil you describe. No battery is necessary ‘I'Il‘.-h [
zincite bornite combination crystal. Possibly the
plates of your variable condenser are making con-
tact somewhere. A variable condenser is not
neceasary where you show it in your circuit ; in-
stead, put it in place of the battery in your
diagram.

“R.CY (Godalming) asks why sef sketched il
nol oscillaie on or below 1,000 metres. How to add
two addiional valves to hix existing three-valve set.

Your circuit ia not good as it stands. The reason
for non-oscillation is probably due to the abssnce
of a shunt condenser aoroas your H.T. battery.
which at present acta as an impedance in the
oscillating circuit. For & five-valve circuit try
that on page 680 of the February 4th issue, inserting

Y
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the reaction roil in the plate cireuwit of the third

“S.W.J." (Hendon) asks for a circusd for a
three-valpe sei, one H.F., one delector and one L. F.
ralve, and for odevice in winding o lapped H.F.
trgniformer in a slotled ;

For a circuit aes page 156 of the issue for April lat
1922. As you do not state wavelengths uired,
it is quite 1mpossible to suggest windings for the
transformer. See an article on page 588 of the
November 13th, 1920, issue for useful help.

“CAJR.' (Cardiff) asks (1) If several baskei
oosls con be wsed in series for a tuning induciance.
fl}f_f mean diameler of baskel coils is 2}" how
many furna of No. 28 are required for 5,0} meires
with a 0-00056 variable in parallel.

(1} Yea, but for the lower wavelengtha it ia better
to wind wmingle layer on a former. If several
basket coils are used in series they ashould be
spaced about }. (2) Up to 1,600 m. wind on a
former 3} in diameter Hf" of No. 28 D.C.C.

“ROVER ' (Hammersmith).—Your circuit
™ guite wrong. See p. 119 of issue for April 22nd
for & two.valve cireuit.  Your secondary would tune
t? about 1,400 metres, with a 0-({H)] mid. variable
condenser, or to about 4,000 metrea with a 0-001
mid. ; the wavelength to which the primary will
thu depends upon the valve of vour aerial.

" RADIO "' (Alum Rock).—Youdonot give the
dismeter of your coila, and therefore we cannot
caleulate the wavelength. Eight tappings should
muffice for the eloud circuit inductance, ?ut they
should be graded and s wvariable condenser con-
nected across the inductance for tuning.

“H.T." (Scunthorpe). —The closed circuit
should be aa in Fig. 3, page 90, of April
I5th, 1022, issue, the value of the grid leak being
::fl.:llq“hm and the grid condenser about 0(-0002

“GILJO *' (Brickhill) qwsks (1) How lo proceed
ko gel wavelength below 600 m. when his smallest
cold wnll nod ascillate below that. (2) Who transmitied
8 “CQ" concert on Friday, April 28th. () If
grid leak and condenser are necessary with odded

slapes q,f amplification, (4) For eriticism of circuil

i_'IJ- ":'nu probably will have to reduce the size
of your serial. (2) See account under ** Notes ™
column of the issue for May 13th. (3) The function
of the grid leak and condenser is to rectify the
incoming oacillations and this or some other method
of rectification raust be used, and should beemployed
after H.F. and before L.F. amplification. (4)
rirnl.it is quite wrong. Bee instead the circuit
on page 156 of the April lat 1ssue,
o IIH (Barnsley).—(1) Sends a picture of
has and suggesis
! deep for reaction and
(2) Asks if 40 D.C.C.
. (3) Asks if a condenser
. tncreases wovelength and

[]I- The former i more suitable for use as a
wvariomater, particularly for short wave tuning—
for circuita ses articls in The Wireless World and
Bodio Review, 281, of June 3rd imsue,
by F. Rumford. o inside former s auffcisnt
for reaction coil, and the outaide is sufficient for
couphing with additional mduoctance in series for
longer mavelengtha. (2) No. 40 is too fine s gauge
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for A.T.I. or reaction codl ; use No. 22.26. (3) Yes

" MIRAMARE '' (Bristol) sends o skeich of
his oirowit asking wha! 12 necessary in order fo be
able lo hune doun lo 180 melres and [ower.

Your circuit being resistance capacity coupled
is unsuitable for amplification below about 800 or
800 metres. Use H.F. and tranaformer coupling
for the. H.P. valve, conneet your grid leak from the
grid of the sscond valve, and use a variable condenser
in seriea with your A.T.I. and earth to reduce
Irnvuhngih or reduce the size or number of wirea

of Erau.r
E.GK.T." {Bﬂdﬂ!ld} has wsed ocircuits
Figs. 10 and | ﬂujmnjnrfnb.l& and asks

(1) Fig. 1
the t-alnphunu and H.T. battery. It ia diffioult
to H.L'.r}mt i the cause of the peculiar results

ou have been getting. (2) The circuit . 1,
page 118, of the issue for April 22nd, should be
suitable, and a further valve for H.F. amplification
might bé added if you wish to increase nma'lh.
{3) Obviously your valve is "soft" ; too much H,T
or too bright a filament will sometimes aggravate
thia trouble, but it isa generally the valve which is
responsible owing to it being insufficiently exhausted
in the of manufacture. (4) Yea, transformer
coupling i better for short waves and resistance
capacity for 1,({{) metres and above.

' .LE.” {(Westminster) asks for the wavelength
range of o number of slob coils and mives only the
number of turns of wire in each,

In order to calculate these values it is
for you to tell ua the gauge of wire, whether D.C.C,,
D.B.C., ete., and all external dimensions of the
coils,

P.C.G.G. (Sunderland) sends a asketch of the
connectiona of his set and asks various Tona,

Your st might tune up to about 3,(MH) metres,
but as you do not g’.wu any particulars of your asrial
it is not possible to give you an accurate estimate.
The purpose of the 002 condenser is not
apparent from your sketch, it would be better con-
nected between your terminals 6 and 8 You
might get FL but not PCGG with this single valve
set, A wvariable condenser, say 0-MM2Z2 aocross
your terminals 3 and 4, would probably improve
your resulta.

“‘H.EJ."' (Rugby)asks (1) If o Mullard ** Ora™
volve can be wsed sn the sel described in issues of
February bth and 19th, and March 166k, 1921, (2) 1;
the use of this valve wondd mean any dt_ﬂ’urm in the
conatruction of the set. (1) Amound of unre required
in the construction of this sef. (4) For values of
coile ond condenser.

{1} and {2) Yes, without alteration of set (3),
2} oza. of No. 26 and 1} of No. 32.

““R.B.F.'"" (Spondon) asks (1) Where four.
elecirode valver as described iﬂ. the 1921 Year Hook
can be oblained and what price. (2) Gives o circunt
employing a four-elscirode valee for lelephony trans.
miarion and osks of o will work. (3) If i s batter
than that given on page 671 of the January 21af desue.

(1) Marconi BScientific Instrument Company.
Price about 46s. (2) Your cireuit should work,
but see isaue of 20th May for a better arrangement.
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Also see issue of May. l!t-hfﬂrmjnrmlummunn

valves. (3) Probahbly yes, but it is a matter for

npumnnnt. {i] 'Hﬁ.hmlt knowing your desired

or your dimensions it is not

romhlu to help you. 0-001 mfds. would be saitable
the condenser.

“J.H.P." (Mansfield) asks for a valve and
eryatal circuil for the Marconi conceris,

Use the circuit given in Fig. 1, page 80, of issue
for April 15th. To use valve alone include a switch
to short circuit the crystal and erystal battery
-l.l:ll.'l tiometer.

EW READER ' (Liverpool) sends a
aksich of a crystal circusd and osks various

You should connect to the mid-point of ;.rn-ur
battery and not to the end of the potentiometer,
otherwise the cirocuit is correct. You are unlikely
‘mﬁb any results worth while with an indoor attic

and crystal set, and with low resistance

telephones you would probably get nothing. The

mmull licence fes for & receiving set in 10s. Apply
to the Becretary, G.P.0,

“IJIT.B." Stockport).—For satisfactory re-
oaption of G not less than two valves are
recommended. Youshould get ZMT well with one.
A thres-valve amplifier is describad in the issues
of April lst and Bth. Very full construoctional
details for a tuner having the range you require

on p 344 of the issue for September 3rd,

1821. There is little to choose between the single
wire or twin wire aerials of the dimensions you give
—uss whichever is most suited to your location.
It ia better to use low resistance telephonea with &
hone transformer.  The price of these together

is about the same as for high resistance telaphones.

A W.F."" (Seedley) asks (1) and (2) For
circuid diagram and delails for consirucikion of ihe
buning coils of the B.T.H. poriable sel. (3) If this
sed would work wunth a single wire aerial inastead of the
Jrame, and (4) if & would receive the ZMT trans-
misrons with a mﬂ_ﬁ'um aerial.

(1) and (2) We cannot give data for the constroc-
tion of marketed sets. (3) Yea. (4) Possibly,
but certainly would with an external sarial.

“*NIMROD " (W.1) sends sample of wire
{(No. 26 enamelled) and asks (1) What wu-mluﬂgﬂ
he can read with an A.T.J. 127 x B}, wound wnith
Il'-:ir wire, and n;ﬂg-m‘;;mfmﬂ ?‘I Dimensions

a reachion coil. Magram for a suitable
valve circud uring shder A.T.1.

{1) You do not give details of your serial, but
with a two-wire P.M.G. serial you would mh
about 4,500 metres. (2)_If you use the same gauge
of wire you will require about 5 on a 4" diameter
former, and the winding might preferably be tapped.
(3) Bee Fig. 4, herewith ; im cireuit would be
suitable for reception of t-alaphur.l.jf

‘* E.C.B. ' (Manchester) asks if we recommend
Jor general use of amateur the single valve sel described
n Fol. VIII, and if the sei will recesve talephony.

Experience has that amateurs find gm..t
diffioulty in carrying out the pile windi
in the construction of this set and the r;jrui'
the set depends entirely on how this is done. The
mﬂ'm'mth ive te huu‘:&but- Wﬁuldmmmd
a with & more limited ran wa or
interchangeable coila. &

““ FRAME AERIAL " (Leicester) asks (1) If
he could use the frame aerial described in the Aprd
17eh, 1920, twous, with o crysial receiver and valve
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nole magnifier in place of the jwm plifier.
(2) What would this make Lo nl-:; ronge
of the sel. ) Would he receive 2MT and PCGG.
(4) Would 750 ohms telephones do. (6) How i

Jour- time into ordi time,

(1) A crystal set followed by valve
Wﬂlﬂmrﬂﬂh‘{;ﬂh ™ Immuhmnﬂ (2) and (3)

You roeal t stations in
immediate M}rw would ﬂf‘t::l;

not hear ZM T and far leas PCGG.

h'nnnfcrrmlar would be
phones. (6) To read four-figure time take the
firmt two to denote the hour and the last
two to denote the minutes. [If the first two figures
are less than 12 the time is before noon, and if the
firat two mmmt.hm]ithut-malh!‘
noon and 12 should be deducted from the number
to arrive at ordinary time. Thus, 0230 ia 2.20 a.m.,
1430 is 2.30 p.m., 1730 is 5.30 p.m.

W

a

—o}-------4

et}

Fig. 4.

“AlL'" (Bt. Leonards) sends a skeich of a
crysiol circusd ond asks (1) If circuil s corred.
{E}?hwﬂpﬂdmrﬂﬂumujﬂy.{mm
{l} Iadmnplpamﬁ'mﬂhapodmﬂ. {4) Wha
has a loose cou with primary 6} x 6"
wnmdwuhﬂﬂ D.C.C., and secondary 6 x 4}
wound with 32 D.C.C.

(1) Yea. (2) Yuummt.n-nlatpact.m much
with thia .:lnll mdfm set—you got ship
stations BOIME O power European spark
stations. [lﬂ}ﬂaﬂﬁmprﬁdﬂmﬁnm
good earth if it is metal goes underground
with a short path from your mstruments to earth.
Some metal drain pipes empty into non-metallie
ppas mum“n With uWJﬂm o

t. | ith & onmer
mrwmwﬂltmmlhuut-!{mm F‘I:
rmgaufrnurlmdtlmm:mllltnmtpu—hhm
eatimate accurately without more partioulars of
your aerial, but probably it will tune to about 2,000
metres too.

“* ABSOLUTELY * mﬂ:dmﬂntun}nm (1) For
a circusd to show how to one stage of L. F. ampl-
fioation to o detector valve circusd.  (2) For a swisabls
L.F. Eﬂnﬂfﬁl‘rﬂ!‘l"fﬂfhﬂ. (3) Would & receies

(1) Soe Fig. 1, p. 119, of issue for April 23nd
(2) Bee pp. 162-1565 of isswe for May 28th, 1821.
(3) Pnu j" with skilful handling.
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""SMALL HEATHER " (Birmin ) aaks
g-lﬂlm regarding o orysial sel of which he sends o

circus

Your n:.lremt is correct except for the inclusion
of & battery in seriee with your telephone blocking
rondenser. Thin ia quite wrong, no battery is
required here but might be used with a potentio-
meter in conjunction with your erystal. For
Mathod of connecti upuﬂF‘l.nglEl}ﬁl'
April 22nd iseme. ﬁmﬂgwﬁyﬂu the value
of the eapacity of your variable condenser without
kmowing the spacing of the plates and the dielectric.
As you say there are five fixed and four mo VADSH
you can arrive st the capacity aa follows : uit-:p'ly
the area’ of one plate medsured in square centi-
mairea by 0-00000707, and divide the result by the
Eing between the plates measuerd in millimetres.

ill give you the roximate capacity of your
eondenser in microfa With your coil and »
0-00] eondenser in parallel you would tune to about
15000) metresa or more but it s not poasible to
estimate accurately without knowing the dimen-
-nnl -.m:l namber of wirea of your merial. You

2 MT with a erystal set in Birmingham

"H..H. "' (Farnham) asks (1) (a) For wape-
lm#mwimi a coil 4 % 12" wound with No. 28
W.0. enamelled and shunied with a 0-0008 will fune.
ib) A similar coil wound with 36. (c) Both coils
in sores gnd shunded with o 00008 condenser.
(2) How many foils |'° square are necessary for o
condenser of 0-001 mj':h wHNg mico of sample
rubmiited. (3) What s Hu filament, consum plion
nfd:nnrdinnry“ﬂ"mlu .

(1) (@) About 7,000 metrea. (b) About 11,000
metres. (c) About 13,000 metrea. (2) Six foils
i%) 0-5 to 0-8 amp.

“*H.G.0.B."" (Irthlingboro) aaks (1) For a
book on winding inductances and reaction coils in
lrnﬂe lnyer windings. (2) If o certain lype of
reristance is suilable for the H.T. battery for a single

o o et () Bey ke o
iy a r ) or wnndinge o
n:hr n_,f tappings for rﬂiﬂmn coil to work with
rérioin he »es,

(1) We do not know of any book which treats
horoughly of single layer coils alone. The Radio
E:p-unmmrmrl Esmdbiuk by P. R. Coursey, just
published, givea vary full data for coils of all 1vpes
meluding, of course, mngla layer. (2) The modern
hard valve does not require & fine adjustment of the
H.T. potential, it is quite sufficient to be able to
vary the voltage in steps of one or two cells at &
timme. (3} Where space permita it is preferable to
e gingle layer coils for inductances owing to their
low selfl capacity and the fine saning which can be
obtained &8 a uence. When other types
of windings are used those having the least self

capacity are to he preferred. Where basket coils
are raqmmd to be used for long wavelengths it is
hest to use several reasonably sized coils spaced say
nmmchﬂ:vu'tmdmn.nmtudmnariu. (4) Wind
say 5 of 26 or 4§ of No. 28 on the 3}" former,
-ml take off three tappings. The former for the
reaction coil should be independent of the secondary
formmer in order that their relative positions may
be varied.

“T.W.H.J." (Acton).—We have no informa-
-] rngﬂﬂm,g m%:lu for broadcastin rom
Northolt station most complate %ht

wireless wstations in this country and l-rnl.mu.r
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stations is contained in the 1922 adition of The
Year Book of Wireless Talngrng:y. Any of the

equally suitable
for your single valve set, provided the values were
suitable for the wavelengths youn wish to receive.
You should be able to bring the wavelength down
to the value you mention with the small condenser
in series.

‘*AC."" (Golders Green) asks (1) If a twin
aerial of 50 feel in beiter ol a single wire of Tg‘f::l.
(2) e there o mazrimum wovelength for a
crystal receiver. (3) If balieries are necessary with
crystal receivers. (4) If 8,000 ohme telsphones are
better than 2,000 ohms with o crysial ses.

(1) Yea: (2) By nd:lmg inductance you would
be able to reach any desired wavelength, but your
st may be d only up to a certain wav i
aa it stands. (3) Bome crystals, such aa .
rundum, work better with a amall potential con-
trolled with a potentiometer. You would then
require two dry cells mm“ in Fig. 5, page 124,
of the April Eﬂ:nd issue, w a pnt«unt.lumutu l.nd
battery is shown in use with a o - (4) Yea.
A patisfactory crystal receiver should be obtainable
at the price you mention but we cannot adviss you
without knowing the set. ~

““C. de G."" (Smethwick) uishes fo coneeri a
erysial sel to a mingle valve set and asks (1) If the

Fig. 8, page 778, of the iasue for March -l:l.h,_

1922, would do. (2) If a telephone transformer is
necesaary. (3) What bafleriea fo. nse. (4) What
valve,

(1) Yea. (2) With your telephones a translormer

would not be necessary, the two sarpisces together
give & resistance value of 4,000 ohmes. (3) Your
4-volt ercumulator will serve for the flament, and
you will ﬂ".lm not less than 45 volta for the pln.hn
voltage. your flash lamp batteries are the ordi-
nary type containing three cells the total voltage
in 4§ volta. The number you mention ia therefore
gufficient. (4) The “R " type valve would be
antinfactory.

“"MOORHASETT ' (Melton Constable).—
The method of mounting coils ap to ba satis-
factory provided that the spring clip makes
good contact. 'We do not knmow the uumFuHitinn of
* Kenidgoid ** and cannot therefore advise you as
to ite insulating properties. There would ba no
obhject in wring & variable condenser as you suggest.
To satisfy ].rum'uall"z' u might enquire of the com-
pany concerned, e cannot undertake to give
advice on patent ‘_I““““““'

‘““RELAY B."' (Lewlsham) asks for ndvice rr
the erection of a station.

A single valve set is desceibed.on pages 140 to 141
of the iasue for A{Fnl 20th, 1922, and the details
given there should be enough to guide you. An
extarnal asrial mach Hf’i:ul.:l. describe would give I:uut.ur
resultsa. The microphone transmitier would be
satisfactory for the purpose.

“*B.H.R." (Harpenden). -You could not get
the Hague concerta with & ¢ receiver. It is
extremely difficult with one wvalve but has been
accomplished suceesafully.

“T.W.J." (Huddersfield

apply for an agule ryhuder
Rahbe

aaks (1) Where o
wﬂzJMmm

{3) If a Brown microphons uth_fwr could be H.lud
instead of the microphone described
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(1) We believe thesse can be ordered through
Mesars. James OGregory, of 139, Fulham Road,
London, 8.W.6. (2) Correspondence addressed, ofo
The Editor, will be deliversd. (3) No doubt this
eould be used but an ordinary microphone gives all
the resulta that can be desired.

“ C.D.P." (Monmouth) asks questions regarding
the erection of an aerial and if the stay wire of a
uhpmp.'apohm parallel wusth the aerial will interfere

with receplion.

The stay will not interfere much with your
reception if at all, but its effect will be less il your
serial crosses it at an angle as you suggeat.

"“"H.W.J."" (Chester) sends a cirouid diagram
af u_il"ntrr valve set and asks why he does not get good

Firat of all your grid condenser and grid leak
should be in t.gn nﬁrnlrﬂuit of the sscond valve,
not the first, -'hl.nh is intended for H.F. amplifica-
tion in your icular circuit.  You might dispense
with te tuned circuit in the plate eirouit of your
first valve. The wvalues of your id leak and
condenwer are not suitable, try 2 megohms and
ﬂ{ﬁﬂﬂ. The wavelengths over which you can
receive will deﬁd u[H':m the windings of your H.F.
tranaformer condenser aoross your H.T.
battery might be 0-002, not 4 microfarads as you
shosv it.

“PROTON ' (Acton) asks (1) Which of two
oircuils skeiched is betler for 2 MT telephony. (2) If
il! mumra 'mw:?ﬁwﬂf his instruments located

above the ground for receiving.
{B] Where a description of electrostatic tele may
be found. (4) If the inductances of aerial circuit,
closed circuid and reaction coil showld be egual or in
any particular ralio.

{1) Your sketch, Fig. 2, would be more satis-
hﬂﬂry thagndmndmandhthﬂmgﬂﬂﬂﬂ-ﬂ
tively. (2) Not v mu:ﬂ:
lm' rauptlm Your lead tcr esarth uhmfﬁr
direct a8 possible. (3) Many taxt books dﬂlﬂnbﬂ-
the slectrostatic telephone. See Eecles' ' Hand-
book of Wireless Telegraphy and Telephony,” page
284-6. (4) The inductance of the closed ecireuit
should ususlly be a considerably. higher valpue than
the inductance of the merial cvircuit ooil, fince the
Iastter has added to it the inductance of the asrial
and the capacity of the aerial to bring up the
wavelength to the required value. The wvalue of
the inductance of the reaction coil is independent
of wavelength.

" GALENA "' (Stockholm). (1) If i ds
poanible to ged amplification of smgnals on o rryﬂ.u.l
#et unthowt the uae of valves. (2) Is perikon more
wﬂﬂkiﬂ 1ae tl::iﬂpahm- Eﬁ} Tﬁe%r&ﬂnnﬂuﬁm

réqui o belefuniken ™ ves o f
they are suitable for detecting and amplifying. ¢

(1) Not without strong signale and the employ-
ment of & sensitive relay. (2) There is not much to
chooss from the point of view of stability. (3) We
do not know to which partitular type valve you
refer, but if they are war-pattern valves, 4 volts
filament and 80-80 wvolta plate, should be satis-

factory. Thoy are usually detecting valves and
would serve well for amplifioation also,

+ SILICON ** (Geodmayes) asks various

THE WIRELESS WORLD AND RADIO REYVIEW
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gﬂﬂmmrﬁwuwﬂmm_farﬂﬁm
mmumufﬂa“!‘“ﬂrmmiuiﬂ.

You would not receive 2 MT with a crystal set
at your distance. A ocombination of rinecite and
bornite forms a sengitive detector. A bras
wirea point ia suitable for use with silicon We
are unacquainted with the *“Tf " set.

‘*D. McC."" (Edinburgh) asks for names and
particulars of salions fransmifling toeather re
(1) For North Sea. (2) Iriash coost and
Adantic. 2
Norddeich sends a mea ical forecast for the
apark, the oall signal being KAV, and sgata at 130
at
ﬂﬂ‘ nr&iuguhrmdnrremf:rsmutoﬂu
uupplml:unt imsued with January Tth, 1 .t'ﬂm;'b-ﬂ',
where rticulara of most of the mnmm
trangmissions of Ewrops are included. 'We do not
know of any radiotelsphone transmissions from
coast stations in Europe.

“H.LP."" (Cardiff) is troubled with 4
from electric trams passing néar by and asks (1) How
to avoid the snderference. (2) What alleradions (o
make to sel an aerial.

(1) It ia hardly likely that you will be able to
nvummetﬂstmuhhhut- [:]ﬂrmmmﬂmgh
make tl-ha ul{gtﬂmthmufn]:g:ﬂ Ernu would
robably avoid mu tha intarference d.-pm
55 'lritl'fL.F. amplification.

‘1914 READER '*' (Hallfax) sends a ciromi
diagram of a three-valve sat with funad anode circwils
and asks (1} If the wiring is correct. (2) If &t s
posssble to arrange for the induclance of the tuned
anode circuils and their luning condensers o be
common o both circuits to avoid se funing.
(4) If “ R volves are

1) Tha cirouit -ﬂpumt-uhumumthutihu
inelusion of a variable condenser across the reaction

{(3) How lo aveid noises.
unsutiobls

coil ia an unneoessary additional t complica.-
tion. (2) No. (3) Enma of your tro may be
due to ' of the set, ially if it occonrs
most on short wave using & potentio-
meter to control the potential of the in &
manner similar to that shown in Fig. 2, 682 of
issue for 4th, modifying to ewtsfour cir-
culit. (4) "R " type wvalves should be guite

suitable,

SHARE MARKET REPORT.

Pricea as we go to press on June 9th, are : —

Marconi Ordinary . .. £3 10 9

. Prefersnce .. .. 2 610

.. Inter. Marine.. .. 1 13 0

i Canadian - - 11 2
Radio Corporation of Amerion :—

Urdinary o F: .« 1 2 4

Preforsnce .. . ‘e 4 9
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THE TINGEY UNIT SYSTEM

3-Valrs
Funsd

CONDENSERS. Ous pair mounted in oase .
RECEIVER (lor R. Valves) .. .
RECEIVERS lor Mullard Valves)
mnu. TALVE RECEIVER

UNIT ELF. to follow RS Unit ..
MULTI HF. AMPLIFIER UNIT, Ehuh ul

MULTI Lﬂlﬂm UNIT :
MUOLTI B.F. AMPLIFIER UNIT. withoul in-
ductances or variable coadenser

COMBINED UNIT, funsd or ﬂ.lH-'ln- l-t-hm

HULTI TELEFHONE TEANSFOEMER UNIT 2
[NDUCTANCES. A Coil —200-1,800 metres
with appromimaie calibration. Priem 1 &

T T LI T L .=

oht bk ocBbuus’
e sees oa scoasas™

to 24000 metres) eacl

m5ﬂ|liﬂn1“m1ﬂlﬂu lllﬂ..
1 LLF. |without valves) . '

COMPLETE RECEIVING BETE (VALVE) Fram ﬂi'l-

s.ﬂp-npqml ﬂpln 8 am o 8 p.m. .Sq.furdqy; 8 am o | p.m.

==iwns W RH. TINGEY. ¢ ;g*g;ﬁ;”gfi

H.l.IIEHSHI'I'H 1915
“Telegs Hammersmilh

TBoioan wovoow: SPECIALIST IN WIRELESS London W 0.
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PETO SCOTT

HOLDS A

BEGINNER’S WEEK

THIfE WEEE WE ARE MAEKING A FEATURE
OF PARTE FOE BEGINNERS
AERIAL 18 g. Silicon Brooce, oo ft., S, ; Iﬂ-iL'ﬁ.

16 g. Enamed .|mﬂ.h.ﬂ. |:iult

mmmm'rmr'mm;mu,
LEAD-IN INSULATORE. rasi Fod encloied in Ebomite
Tuabe with I'“E.E Tqm.].n.l]. Enﬂ. (Mo soldering required. )

Lo
'ﬂl-'l'l'!.l.hl.—i!lnd:c packet, 1n | ] .
Carborundum, 84, ; E:u.l.. BI:I.'I:I.I.I:,JE- ;ﬂmn,
These Crystals have always '-'-m setisfaction, a: shown

frooi wany testbmondals, which can ba Hn.l-p-u-tm
provided with 3 pont

THE IMFROVED CEYFTAL CUF,
-llmp for Crystal, doing away II-TJ: use af Wnﬂ:l'lm:tﬂ &,

Ebondte cases with

mmm Fized capac
Ba® oop, -oog,

CONneching screwd, <0003, -00403,
‘oo, 2a. Bd. Mica dielectric,
GRID CONDENSERS AND OBID LEANX OCOMBINED, So
* IFHINE " GRID LEARR tubular, wilh clips, ... fa Ad.
" APHINY *' ANODE EERIFTANCES, tubulas, with clips, s, &,
The above are gpuarantesd Silemt in action and (usrsnised

for 12 months.
4 LEAF LANMINATED m.ﬂm with I:.unl} bu.rﬁ
bush and Bxing screws, ..

BOLID EBONTTE VALVE I'.'II-I:IH.I. m:l: m-i i
{No soldering required.), ... o tﬂ:

Valve Sockets, with 2 nots, set of .1., iy 1
VELVET FILAMENT M‘! H‘Jmn'lﬁ!.[d th-l: best
on the market, 5 ('8

HYTY. BATTERIES, Izwlt llpp-bcl Every _1. ¥, h.ﬂ..m-uﬂ.
b 'mll ditto, ... Bd. poat 1o

Hm&m.um 4 ¥, ﬁmP h.r.lﬁ.ﬂ..
& v, ao amp, hr, 28 B8d.; & v, 40 amp br., S0

Postags extra.
ERONITE ENOBS, drilled and :BA, 10d ; Black
Fibre Knobs, same pattern, and tapped :HA, 8d,

Ths Now Fumoos ALL-IN VALVE FPANEL PAETE. 56 re-
rna:ka]_:-l-:hdud,a;n:,ndrulﬂul that i1 i3 being ocopled
exlensively.

li-mljnu get our copyright blue priag,  you obtain from
EI.'!

Hore —The Puulumﬂrdlﬂﬂmuppadmdmuma
Sphinx Grid Leak and Condenser, #le,

EFHINE TUBULAR Grid Lesk and Condenser, Telephone
Condenser, Velvet Hbesstal, Syetollex and Tinmed Wire,
Set of tn;'rl'ﬂhi Ebonite Tablets and W:l.n.n.g lJu;nm are
supglied, 182, Bd.
Oy |l|: l.fd L) th 1|.I ol
mitting slations s yours iu.'r']"""_" ”"“ R

Flsase sond postage on all H-': 'ﬂ. 0

WE ARE THE BEIGGEST SUFFLIEES T0 THE TRADE
Enguiries levited,

PETO SCOTT, condencer King
7, Featherstone Buildings, HIGH HDLB[IIH

[Tarmn up by No, 83 High Holborn)
Also at 17 Frome Eoad, Wood Green.

WOOD OREEN: WHERE THE KNOBS COME FEOM
SPECIAL 70 THE TRADE. —Wa beg 10 advise oar wumerous
trads coromars that

polished and “m‘hﬂmﬂm

kourisd, standard
lor guantitiss. Also Solid Turned Ebemits Valve
screwed loge.

Another Good Offer

voLT
4 2 CELLUL“II]
ACCUMULATORS

Absolutely New and of Highest Quality

Price 11/9 each

Postage 1/-
2 volt 168 lmp... Ebonite Cases, 1 &/8
2 or 3. 88 eech w&“un&ffﬂ

carriage lorward, i‘ ta 12, B/ each, carriage I'mqrd

USUAL STOCK SIZES

4 wolt 40 amp. 1B/8@ [ 6 voli 40 am BS8/3
4. 60 ., BB (6 . 60 . 89
" 1 m [ HII BF m aa n:a
4 . 10 . 8- '6 .. 100 . 41/8

£2/8 exira lor Packing Case (returnable).

F YATE & sn 144, Charch 5L,

WA
{mg mdmuils frem Nottinghill Gale smm} m it
Write lor List—wncloss stamps for postags.

WIRELESS

RECE!VERS, any resistance.
ALL PARTS FOR SETS.
LOUD SPEAKERS, Etc., Etc.

PROMPT DELIVERIES

WHOLESALE ONLY.

Pettigrew & Merriman, Ltd.

122 124, TOOLEY STREET, LONDON, S.E.l
Hep 1M,

EUROPEAN ENGINEERS FOR
Federal Telephone & Telegraph Co.

B.FFALD, MNY.

Frank B. Cook Electric Company,

CHICAGO.
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The Production of Beats at Audio-Frequency
SOME SUGGESTIONS FOR EXPERIMENTS |

PART from the ordinary application of the the same triode for the tion of local oscilla-
Apﬂnﬁp}na[haumdyﬂngmthampunnnl tions aa for detecting is shown in Fig. 1. Here the
gonals many other applications of ecircuita A and B are tuned, the one to theire
poasible and some of thess provide
ln:lul.nd n.um.nl. field for experiment.

In making use of this principle for the reception *
|
E |

of ndamped waves we generate locally in the
I'Inhvmgmrcmtllmguﬂnur differing tly from
¥ to which the incoming signals are

htud The effect then is that we get a resultant T = -

Rl S fuaneanr S0 ik incoming
j uency to whi 8 i i
signals are tuned n,, and ny the frequency geners . ='
locally, them n,— ny (or n,—n,) will give ua the !

cy of the note in the telephones.

the reception of undamped waves by this
mesns we may employ either gulodyne or helerodymie
crcuita,. In the case of autodyne. reception the
locally generated oscillations are obtained from the
Jame tricde as is ussd for detection in the same E ‘

direuit, whereas by the separate heterodyne method
the local cacillations are generated in an independent
circuit, induetively coupled to the receiver circuit.

A cirenit arranged for beat reception of undamped
waves in the method described above, employing

W

Fig. 2.

E. o | Cirowii using seperate oscillation for Beat reception.
i uency of the incoming signals and the other to a
b d ;}'? different frequency of such & value that the

resultant beat note will be of an audible frequency

R in the telephones,

Whmd md';:hmnl heterodyne is employed with
: an independent triode for the purpose aneratin
- Fig L _ the local oscillations, the mmﬁm may hugﬂ
Awiodgme circust for Beat reception, as in Fig. 2, where again two circuits are tuned




B

L

Fig. 3.
Circuit used for physioal measurements,

In practical work it is much more convenient
to control the frequency of the eircuits by a variation
nfthgv-.}unuft.han:lpmitrrﬂhﬂthmnithn
inductance, and this is done by means of a variable
eondenser.

The sffect produced by the change of capacity of
this condenser has formed the basis of experiments
conducted by Professor R. Whiddi n in the
measurement of extremely sm physical

uantities.® In his experiments Professor Whid-
ﬂjnﬂf,nu employed a ecircuit arrangement as shown
in Fig. 8, where A’ was a condenser, the spacing
of whose plates could be conveniently controlled.

When in this case the right-hand cireunit had,
say, a frequency of one million, if the left-hand
circnit were caused to oscillate at o fregquency of
985,000, then a resuliant beat note of a frequency
of 5,000 was obtained in the telaphones, a0 that a
comparatively small change in either of the circuits
prutﬁ.:zed a very much greater proportionate change

g, 4.

A cireuid where K i the varying capacily.

in the resultant beat note. The nearer the two
oscillatory circuits are brought to the same fre-

* Wireless Valve Circuitsa as Applied to the
Measurement of Physical Quantities. By R.
“’hiddinﬁtnn, M.A.,, D.Be., a paper read before
the Wireleas Society of London, December 21st,
1920,

eapacity and induoctance Lo
roduce oscillations of an audible
close to that

pro-
duced by the resultant beats of
the two main circuits. In this
manner loud slow beats can be
obtained between the two oscils
lations of audible frequency.
With such an arrangement, Pro-
fessor Whiddington found it

Fig

A" of s 5
1/200,000,000th of an inch.
I|Ilna.pl.pnaurna-u.clhaf:'.-ra-t«huaIn.lt-i’tmti:l:clfﬁllhul.l
i ., Dr. W. H. Eccles and Miss W. A.
B.8c., have deseribed other cirewits

b.

Leyshon,

Fig. 6.
Circuit for electro-magnetic control of capacily.

making use of the prim:iplnﬂfthﬂ u]lﬂﬂi! in _hl
heat note of two oscillatory circuits which can be
brought about by a minute change in the capacity
of one of the cirenite, and they have the
application of the principle as fo basis for
relays actuated by extremely feeble currenta or by
extremely amall movements of conductors. A

p—— T

# Some Thermionic Tube Circuits for Relaying
and Measuring. March 16th, 1921,

Original from

UNIVERSITY OF CALIFORNIA
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cirouit is that of Fig. 4, where K is the
condenser of mmall capacity the variation of which
is to be detected, N is a large inductance, C and L
mmuhﬂuntmumdlureitgﬂfihum

circuit and B is a

‘Ih-:hmgainthn ity of the emall condenser
may be brought about sither by varying the spacing
of the plates or by the movement of an independent
sonductor in the electric field produced by theee

ol

-

Lo —g g
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mignals of say, a wirelesa
recelving The electro-magnet may be
tha dmunmngmt of an ordinary telephone
receiver, the diaphragm of which forme one plate
of the condenser and the other is formed from a
metal plate, parallel and in close pm:nm:t.ytutha
dmpi:.rl.gm Buch an is shown in
Fig. & hrt&mrmrmutu,'hauthﬁuhm,gﬂmﬂw
uplmtj of the condenser are controlled electro-

:

-t

Fig. 7
The application of the arrangement lo a practical receiving cirouil.

plates. The conductor between the plates might
consist of the pointer of a galvanometer, the sting
of an Einthoven galvanometer or the leaf of a gold-
leal electroscope.

In order that the condenser shall have a large
capacity it is desirable that the plates should be as
closs together as possible and the surface area
should not be too amall.

In Patemt No. 150,377, Dr. J. Robinson and H. L.
Crowthar describe an application of this effect
where ane plate of the condenser whose variation
affects the beat frequency is caused to move by
meana of an alactro-magnet which is iteelf controlled

magnetically are given in Figs. 6 and 7. In
Fig. 8, the value of the grid condenser is varied
and bence the frequency of discharge determines
the pitch of the note heard n the tele-
phones,

In experimenting with any of thesee circuita it
should be borne in mind that, in aral, in order
that the changes in frequency p should be
as great as possible, the distributed capasity of
the ciromit in which the condenser to be vnrig::i is
inoluded, should bs kept as low as possible, and
hence the inductances should be wound so aa to
have the lsast possible self-capacity.

. . H.8. P,

——

A Five-Electrode Valve*

By J. P. PRANGNELL.

N this pt;:ru it is my andu\*nurt-um
describe i ta carried out wit
above-mentioned valve.

We are all mqulmhd with the 3-electrode valve
and have heard in all probability something about
the one con four electrodes, but it is my
privilege to introdoce to your notice a valve of my
own invention having five electrodes, consisting

* A rebd before The Dartford and District
Wirelass x

as you will observe, of one filament, two grids and
two plates (see Figs. | and 2). As I have just
roceived the valve from the manufacturers, 1t will
be readily understood that I have by no means
completed my experiments. I have done sufficient,
however, to justify my stating that it will do
wonders in the way of magnification.

I'will firet of all show youin Fig. 3 one of the cirouits
I have tried, with great success. It will be obsarved
that an i “R" valve is used a8 & rectifier.
Grid 2 is coupled through the transformer Tr, to
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Fig. 1.

the plate of the rectifying valve and remains at &
steady negative potential all the time. The “R"™
valve is not then called upon to rectify, but as soon
as the latter is affected by an incoming signal, Grid 2
becomes more or less positive. Transformer Try is
adjusted by the potentiometer in such a manner as

4

TE

-

i
)
T—

Fig. 2.
A circuit for use of the five-electrode ralve,

THE WIRELRSE WORLD AND RADIO REVIEW

Jowe 24, 1922

to be just on the point of oscillating at audic-
frequency. When a signal, for example a dash, is
detected by the " R " valve, it causes variations of
potential in the primary winding of the transformer
Tr, which are passed on to the secondary winding
and cause Grid 2 to become more or less positive,
allowing a greater flow of electrons to pass from the
filament to the Plate 1.

The increase of elactrons is sufficient to cause the
transformer Tr, to oacillate for the period of the dash
and then return to its normal potential.

The oscillations which take place in the trans-
former circuit T, cause a varying potential between
Plate 2 and the filament. These wvariations o
potential are heard in the telephones in the form
of a gruff note similar to that of a spark station
A eignal which is just audible with one valve cas
be sufficiently amplified, when this circuit is em-
plugad,mhahurdﬂﬁfmfrmuthutahphm

Questions and Answers.

In our next issue an 1mportant
announcement regarding our Questions |
and Answers columns will appear. |

—

UMIVERSITY OF CALIFORMIA
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A Dynamic Model Illustrating the Action of Tuned
Electrical Circuits.*

N interesting demonstration of a dynamic

model of tuned elsctrical circuits waa given

before the Institution of Elsctrical Engineers
on Wednesday, June Tth, by Profeasor C'. F. Jenkin,
CB.E., M.A., M.LE.E.

The author suggested that the use of dynamical
modeals to represent electrical circuite often makea
the behaviour of such circuits easier to understand
or, at any rate, sasier to visualise. When he began
to play with wireless circuits he found it difficult to
realise the effecta of sach part of the complex
orenit made of the aeriasl and the tuning
indoctance and capacity, and, in particular, the
affect of ing the coupling of the inductance
and the capacity from series to parallel ; he had
therefore attempted to make a dynamical model
to repressnt the circuit. The model as finally
wranged illustrated many of the fundamental
propertien of oscillating circuite in a striking
MOARDET,

P ing, Professor Jenkin explained that the
emontial thing in & dynamical model is that the
mathsmatical uations for the motions of the
varioua parts should be the same as those for the
electrical eiromit, and it is further desirable that
the model should have some similarity of appearance
to the elactrical cirouit so that its motion may be

ted by the mind as analogous to the behaviour
of electric circuit.

LTLAL,
L
L
Tc
CARTH
Fig. 1.

The electrical circuid represeniad by the model,

To make the mathamatical equations the same
il:ri.l-all known that induetancea may be representad
masses, capacitisa by springs, and resistancss by
friction {assumed to be proportional to velocity).
The slectrical circuit is shown in Fig. 1, where the
asrial in represanted conventionally as an inductance

In weriem with s capacity to earth.

The dynamic model 18 shown in Fig. 2. The
inductances are rpresented by masses ; the
capacitiea by cantilever steal springs ; the selectric

* Abstract of & paper given with & demonstration
before the Institution of Electrical Enginesrs on
Wadnesday, June Tth, 1022,

cireuit by a cirewif of string. The inductances may
ba wvaried by increasing or decreasing the masses,
while the capacitisa may be wvaried by increasing
or decreasing the 1e-ngtrh of the springs; these
latter are fixed between wedges which may be put
in at any point in their length. Quantities of
alectricity (coulombs) are repressnted by lengths
of string ; ourrents, by velocity of string ; voltages,
by forces. Thus the voltage acrom a condenser is
represented by the difference of the tension of the
atring above and below the spring, and the charge
by the deflaction of the spring.

LW WRDE TD
CONTEIL. FTRGD
ar SFReal
g P

. .:.- ﬁ

R e o Ao

FLAT BPeRE

Fig. ®.
Diagram of the dynamic model,

When the tuning condenser and reactance are
connected in parallel, the corresponding mass and
spring are connected side by side. When, on the
other hand, the tuning condenssr and reactance are
connected in series, the mass and spring are con-
nected in series (but a simpler change, having the
same offsct, is produced by inserting a wedge
jamming one of the floating pulleys).

The behaviour of the model may be most easily
followed by beginning with some simple sxamples.

Telephone engineers are familiar with the use of
inductances and capacities in parallel for separating
direct or low-frequency currents from high-
frequency currents. Let the tuniuﬁ capacity and
inductance be connected in parallel as in Fig. 1,
and then :—

(i) Apply a wery low-frequency E.M.F. by
moving the left-hand spring slowly up and down.
The whole current will in this case flow through the
coil ; the right-hand spring does not deflect.

(ii) Apply & high frequency. In this cese the
whole current flows through the condenser; the
right-hand mass is almost still. )

{iii}) Slowly reduce the frequency until 1:.Im
resonating periodicity is reached. Viclent motion
of mass and spring then results with hardly per-
ceptible motion of the string representing aerial,
i.e., no current can flow in the aerial since a tuned
circuit blocks the way. This experiment illustrates



Hﬁﬂm“duthuwhulamndﬂL A few trials
lhu'thatlthunmtu.ﬂl riod which it will

p=2r ~ = Ix|T. T = periodic time.
This is s quadratic in p* ; there are therefore two
After

natural mlh{}# a8 few trials we hit
the second natural period. ith the one natural
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periodicity the springs move up and down together ;
with the second natural periodicity the springs
move in oppoaite ways.
the pulley next be

is now attached to the spring, that is, the inductance
and capacity are in series. there is a natural
period of vibration, which may be timed and com-

pared with the former two. In this cass both
the period is the same as that caleulated for & single
spring with stifiness aqual to the sum of the stiff-
nesses of the two and & mass equal to the sum of the
two massea (or a Bi condenser of elastance equal
to the sum of the slastances of the two and a mingle
inductanos equal to the sum of the two inductanoces).

To represent s Post Office aerial, the aerial spring
must be made ghort and itse mass small. To

tune the cirouit to wavelengths a large loading
required ; the natural then becomes

Some Effects of Capacity on Mutual Induction

By J. H. Rexves, M.B.E.

(Continuad from page 360).
DISCUSSION.
The President. Mr. P. R. Courseay,
feel sure that most of us present have ex- Mr. Beeves has described to us this evening
perienced some of the effects that have been experiments in wireless reception that be has
mentioned to-night, although very few of us may carried out with a view to reducing interference.
have taken the tron hmﬂywth&mdtﬁm The gquestion of mdmmi.mhﬂar&nm is always

I have had the same e th something 1
have been doing duﬁngugn last fﬂlﬂ' days, not with
tuning inductances, t with intervalve trans-
formers, In last weslk's Wireless World and Radio
Review there was a short article about negative
reaction. By coupling & small ooil in the grid
eirouit of the first valve with the intervalve trans-
former you got rid of howling effects. I have tried
ﬁmdltmhlnlrugu-udmdduﬂnﬂhmm
the long waves at all; but with short waves it alters
the calibration of the wavelengths somewhat. It
ia & nuisancsd from that point of view. 1 usad two
valves, and coupling my mmall coil to my hi
frequency transformers I moved it about in

the same way aa Mr. Reeves and the sffects were
identical. You could place it where it improved
the signals, place it where it made no effect and you
could rest it between the two transformers and find
the beat position. As the effect on short and
long wavea everybody who hes tried it must have
noticad it, as it 8 very marked indeed with this
arrangement, that is to say, that for long waves it
wonerally affscts an improvement. Another point
i the capacity effect obtained by shislding two
vransformers. 1 used & metallic shield and the
affect very greatly improved the signals in every
ase. It corresponded with the capacity effect
deacribed by the lecturer.

I think that is all I have to remark on the experi-
ments and I will now ask gentlemen to discuss the
subject. Perhaps Mr. Coursey would open the
d e ussion.,

one that is very close to the heart of every expen: .
menter, and this fact makea the paper have a gpecial
intarest.

He raisad a point about the definition of inductive
oo and of mutual inductance. I should very
much like to have specific instances, if he can e
us one or more, in any wall-known text of
the definitions to which he referred. 1 was fortu-
nate enough in having the opportunity of perosing
Mr. Reeves's paper some little time ago, and since
then 1 have loocked up this question. In the text.-
books to which I have referred it seems to be very
olesarly atated in most of them that mutual induet -
ance refers to magnetic linkage only, being defined
in tarms of the common magnatic flux lines linking
with both circuita.

Moat of tham—take Eoclea® Handbook for
i ive this type of definition. 1 admit
there are looee definitions, but I have not seen any

uite on the lines of those be has referred to, and
would like soma specific instancs.

1 take it, therefore, '“'Il-t in the title of hia P-F-ut
where he usea the term ‘' mutual inductance,” he
understands a definition of the typs he mentioned,
and not the us mapudmuningu[th&tﬂm.
]Ithummulmunmgnhkunthnm}u,n[mm,

uire some modifiestion.
rﬁ,ﬂg the Paper, the author meferred to the
fnrmuln for coupling and t.'ha absence of expressions
for other forms than oou . Thees ia,
I belisve, a general formuls for any Ygpe of i
hetween cirmuits. I would just like to write it on the
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board because [ think it might bs helpful. One
symbol k is used for the general coupling coefficient
and it may be writtan as :

E=X(vIX, . . . » « {1

whare X is the common coupling reactance
of whatever nature it may be, magnetic or electro-
static; and X, and X, are the corresponding
reactances in the primary and secondary eircuits.
li we subastitute in that general expression the
sppropriste quantities for magnetic coupling, viz.,
M for the mutual inductance between the two
circuits, L, for the inductance of the primary, and
L, for the inductance of the secondary, we get

the wual formula for magnetic coupling, wiz.,
k= Mo/ vV LwLw

=MvLL . ... . (3
[n the case of electrostatic coupling where C is the
coupling capacity, the common static coupling
reactance is |/Cw and if we divide that by the
respective reactances, |/Cyw and 1/Cw, the whole

thing simplifies into k = vV C,0,/C . . . . (3)

I have not seen thia method extendead at all
but it would seem to me that it ought to be
possible to extend that eral squation (1} to
inclode the mixed coupling which Mr. Reeves
has been describing to-night. The type of circuit
which he has been can be represented electri-
cally by his Fig. —. er he has one or two
coupling capacities, their effective value can be
Emhd by a capacity € ; while the mutual

uctance which he also has betwean hia cirpuita
tan be represented by M. Henoce, the coupling
reactance in this formuls (1) can be repressnted by
(Mw + 1/Ce), the plus or the minus sign being
taken depending upon whether the two couplings
isist or oppose one another. As the corre-
sponding reactances of the two circuits, 1 would
suggest that as the two cirouite—the primary and
the —are sach tuned to the signal [re-
quency, they will behave practically as non-indue-
Lve resistances for frequencies close to the values
to which they are tuned—in a wimilar manner to
ﬁl h‘uﬂhi:;ln rejoctor circuits. Hm{:?]lthu fa;m

the gen expression (1) above will, in this
cases, bacome somewhat as follows :—
T Mw + ugm
v R, R,
Hence we see that in this case the coupling coefficient
5 no longer independent of the frequency since
the numerator has two terms involving the
'Nqum}r (@{2x) while over a small range of
frequencies the inator is independent of the
irequency. ﬂh'-'in-'llﬂ.‘f if one coupling opposes the
other there is & position where the numerator is
Zero, and it would seem to me that this is the cnas
which Mr. Reeves has been deacribing. In other
words we not only now have the tuning qualities
of both ecircuita but our counpling itsell is o
function of the frequency and therefore we luve
increased selectivity, since k becomea zero for a
particular adjustment and frequency and has w
definite value for Trequencies higher or lower than
the one required to give this * silent point.”
Of course, I am open to correction, and am merely
F““lﬂgthilfmlﬂ“ll%ﬁﬂm I hope
someons will tell us some more ut it to-night.

£ & L] # {*}
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From this point of view of increased selectivity
what we get by the form of mixed coupling that has
beem described s a means of tfiwﬂmmlt-ing
between two fmchuanciaa which are very close to
one another, and to which, to all intemts and
the two circuits are tuned. Obwvioualy
if the e.m.{’s. due to the two couplings are exactly
opposgite in phase, so as to get a silent point (and
we cannot get s silent point unless they are), that
numerator in equation (4) will be zero for one
frequaney only, and shows that thers will be some
offective coupling from one circuit to the othar
for all other [requenciss. Whether or not this
is the sxplanation, the results that have bes
described are very interesting. .

I am afraid I somewhat fail to see the reason for
drawing so much distinotion between the so-called
“ gtatic couplers "'and the similar circuit with a
variable condenser electrostatic coupling. The two
eirouita are similar to a type often used with purely
elsotroastatic coupling between the two, but it
seems to me that Mr. Reeves's couplers are nothing
mora than two condensers in series. Apart from
the fact that they are two condensera with a rela-
tively bad dielsctric, I cannot see that there is a
difference, provided the effective capacitios are
made the same in sach case. If there is & difference
actually in operation it would be extremely inter-
esting to have the reason for it elucidated.

In connection with his fine wire coils, I believe
the idea of resistance in one or more of the tuni
circuits for reducing interference has been tri
before, and to that extent there is little new in it.
What one ia doing ia to wipe out the effect of the
m ;I:}r rﬂt-tum;i:]n with the wvalve for one

icular uene .

The uuth:l"qnf tia p:par referred to the good -
results he has obtained in wiping out atmospherics.
I should like to ask him if he has heard any during
the last few days, becauss I have heard quite a lot
{laughter), as, if his apparatus has been completel
suoceaaful during this period, it should be well
worth further study. [Applause.)

Mr. G. G. Blake.

First of all I would like to congratulate Mr.
Reeves on the work which he has put into his
inveatigations. 1 would like to ask Mr. Reeves
whether he finds that with these combined magnetic
and capacity reactance connections, there is a
decided diminution in signal strength ' Or does
he find them as loud a8 when wusing ordinary
magnetic reactance coupling ' I have made up &
tuner of the Reinartz type, working on the lines
suggested by Mr. Harris in hiz article in The
Wirelesa World and Radio Review of May 13th.
{This tuner makes use of combined magnetic and
capacity coupling.) [ find that ita selectivity is
E} did, it almost entirely eliminates jamming,
also the atmospheric troubles are reduced to & very
remarkable extent and 1 may instance my eaxperi-
onté this morning when | heard both interference
and atmoapherica on & set using ordinary elsctro-
magnetic reactance, but avoided icth thess troubles
with the Reinartz set.

I find the tuner excellent for all comparatively
strong signals and telephony, but it is practically
usseless for the reception of weak stren amateur
transmissions. I would like to hawve Mr. Resves's
views on this point.

{Mr. Blake then showed the set, Fig. 7, which
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Fig. 1.

The Reinariz Tuner,

he had made and an X-ray photograph, Fig. §,
showing itsa interior construction, together with a
blackboard diagram reproduced in Fig. 8.)

"I-

- P

Fig. 8.
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I may also point out the necessity of the el

phones baing left in cireuit to act as an im

when the set is connected by terminals X and ¥V

to the input transformer of a note magnifier.

Ordinarily, terminals X and Y are shorted by s
strip of metal.

R = Reaction coil (magnetic component), 38 turns,
with 19 tappings.

A = AT.I coil, 19 turns with 19 tappings one &
sach turn.

L,L = The inductance, 110 turns, the first
tapping at the 20th turn and then tapping
at every & turns.

8 = A switch which when set on its off position
breaks the grid inductance after the Tth
tapping to remove dead end effects when
recaiving short wavea.

Cand C;, = Two variable condensers having s
capacity of 0-00056 mfd. The set receive

w 150 metres and up to 1,100. The
maximum wavelength on tapping 7 of grd
inductance is 500 metrea.

X-Ray photograph of Mr. Blake's Reinartz: Tuner,

UNIVERSITY OF CALIFORMIA
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('ondenser C’ can be omitted and & amall
fixed condenser such as thoas employed for
s grid condenser inserted in its place. All
reactance adjustments are then made by
varying the magnetic component R.

. i, =

=
Fig. 0. Circwit diagram of the Tuner,

Fig. 9. The inducionces and reaciance ore wound
on one former, 3° in diameter and of No. 22 gauge
collon-covered wire afterwards shellaced and baked.

Mr. R. E. H. Carpenter,

Mr. Reeves has asked where he can find expres-
monsa for capacitative and magnetic coupling. I
think he will find them if he will look in eircular
No. 74 of the Burean of Standards, which he can
get from the Buperintendent of Documenta,
Governmient Printing Office, Washi . DG,
U.8.A., for the small sum of 60 cents. pmpcn:ﬁ'a.
It ia one of the most valuable books on io
talegraphy of which I know. He will find expres-
sions such as those Mr. Coursey has so sbly
developed for electric and magnetic coupling.
Further, he asked whare he could find some m )
of determining the incresse of resistance due to
solf -capacity of the coil. I think he will find
that locidly treated also in the same book.

With regard to Mr. Coursey’s remarks I think he
has thrown a flood of light on the method of opera-
tion of this interest avioe which Mr. Reaves has
deacribad to-night. It occurs to me as possible

Mo + 1/Cw

v R R,

which he developed, that thers might conceivably
>e & differential effect between signals of different
strength so that if the valve grid circuit is in parsallel
with the sort of circnit described it is conceivable
hat there will be a different result according to the
lmpﬁtl.l:dﬂ of the oecillations. It seams ible
hat for C.W. gignala, at any rate, thers will be some
lifferential effect due to the value of R, varyving
with the grid damping and therefore with the
vroplitude of the signal. What it will do is te cut
yuat an unwanted station of different intensity.

Applause). -

in connection with the formula & -
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As many of our members here have dealt with

some of the most important pointa of Mr. Reavea's
paper, I think that I have only to say that [ am
extremely interested in Mr. Reeves's experiments.
I have followed his work very closely from time to
time, and I can confirm in every way the results
which he has nbhinudf.ll Thers ia nnlduuht- t-hll::
providing the bridging clips are properly set up t
paratus is extremely sslective l'i:‘n'II the way in
which he has descri it to us. 1 am personally
s little sceptical as to whether this method of
obtaining highly selective tuning is of practical
value, that ia to say, I do not sea quite how you can
complets a practical instrument using the coils that
he ia using here to-night, which will give us the re-
action which is necessary. It isvery sasy to get thess
reaults with coils deparated and set out on the table,
and I have notiesd in all his experimenta that he has
alwaye taken care to have them spaced, but when
we come to make a practical instrument -utilising
the principles that he has outlined to-night, it is
rather a difficult matter, I think, using these static
couplers round the coil. I guite think that, pro-

viding a suitably fine condenser is BCTOSS
the ooils, we ought to get these resulta. I think, as
a matter of fact, Mr. vea dev these static
coils from an idea I had mentioned. 1 think he

will remember & conversation we had when I men-
tioned putting a condenssr across the coils in that
way and these strips were the outcome of further
work and mainly on account of the fact that the
condensers which WﬂTh;ﬂ at thu::‘timn were m?trﬂ
large in capacity. e aot capacity o
strips t.hmpln?u:'t. be of the mduﬁfrunmuthhm
like O-000005 microfarads. Using & small ocon-
denser, it is quite a practical thing to work.
is one little point that perhaps Mr. Reevea

can gve us further information about. Mr. Blaks

' rai the question just now, " ia there a losa of

strength 1" 1 think that there undoubtedly must
be loss of strength. Mr. Reeves has done some very
excellant work and I think his paper will be very
valuable to many here in bringing to the notice
of many of us these effects that they have on sach
other, but I think, had he not been using a valve
amplifier giving very high amplification, would
not have thoss resulta. hen we are using
very smal ification I think there will be a
saricus loss of stremgth. There is another point
and that is that the selectivity depends more on the
tranamitting station than with the receiving
apparatus, and that is & point which we have to
remember. There does not seem to be much gein
in making our receiving ﬂ-[:;f::ﬂtul very salective
when wa have a station Paris with a big
damping. [ think that is all Mr. President.

Mr. C. F. Phillips.

I had the advan of examining one or two
of Mr. Reeves's coils with static couplers upon them
and as [ was extremely busy at the time I was unable
to examine them as clossly aa per they merited.
I very soon discovered that coils of that nature were
hardly suitable for combining within apparatus,
owing to the space occupied. Agasin, in the design
of receiving apparatus, it is generally found that
one of the greatest difficulties 18 to get rid of stray
electroatatic coupling. The use of electrostatic
coupling to control magnetic coupling end the
balancing of the two types of coupling one against
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the other, would undoubtedly provide an added

means of obtaining selectivity at the receiving end..

To do o in practice without a great deal of space
at one's disposal would be a matter of serious
diffieulty ; it would necessitate the receiving
eoils being separated by a distance of 1 ft. or even
more, and it would necessitate all wiring within the
set being run widely spaced, the test care
being taken that all croseings should run st right
anglea to others. The result would be & set which
would oceupy dimensions quite impossible from a
manufacturing point of view. When I say im.-
possible it may be that such a set would be valuahble
in commercial working st stations designed to
receive exclusively from another station having a

fixed wavelength, but amateurs as a rule are not.

natisfied to receive on some one wavelength, hut
they nearly all desire to receive on all wavelengths
from the shortest to the longest.

I have made some rough measuremonts on Mr.
Reoves's coils, and T find that the capacity from
atatic coupler to coil varies from 60 to 80 micro-
miicrof As in his circuit, two such conplera
are in series, we get an effective capacitive coupling
of 30 to 60 micro-microfarads. A coupling of that
order is very reasonable because in some text books
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which desoribe such couplings I think it is very often
said that the maximum wvalue of the wariable
coupling condenser should be of the order of
nl:mui. 100 micro-microfarads.

revious use of circuits of this
m.tum, I am lfrll.ci I am the culprit in stating that
the principles are not entirely new. The actual
static coupler is, as far as I know, l.'u!l.l'l.j" new,
although it was nsed by General Bquier in his
coil antennae. There is another ecireuit which
Mr. Reevea can see in one of Beott.Taggart’s books
in which a plate is shown round the A.T.L.

1 have had some personal experience of balancing
atatic Against magnetic coupling, and 1 have found
the same cfects as Mr. Reeves has described to-
night. 1 was particularly interested in his first
definition as to the necessity for having the two
roils of a different rotation. In wsing three circuit
coil holders I have noticed & marked increase in
pelectivity is sometimes oblained by reversing the
leads to the primary coil ; thia sffect ia particularly
valuable on short waves, If Mr. Heaves wul
produce a tuner hy means of static couplers so
selective as to get rid of somo of the harmonics
of GBL he has achieved a great ohject !

- The Performance of a Radio-Telegraphic Trnnsmitter
with Special Reference to the New Installation at
North Foreland®*

By Normax Lea, B.Se., AM.LE.E.

1. IvTRODUCTION.

N making a survey of publicationa devoted to

radio-telographic work, the dearth of information

in connection with the detailed behaviour of
tranamitting & tus becomes evident at once.
This fact is to deplored, not only because the
matter is of some scientific intersst, but also
on sccount of the fact that the progress:in this
branch of applied science is such that a particular
design may me embodied in a large number of
installations.

Although the tranamitter dealt with in this paper
B many interesti features, it 18 onl
proposad to describe it in sufficient detail to render
the results which will be guoted properly intelligible.
The actual 1} kW spark transmitter on which

the messurements were made was later installed at
the Post Office station at North Foreland, and has
now besan in i:rparatic-n for noarly a vear. Another
aet of the same type irs now being installed at the
Post Office station at Beaforth, near Liverpoal, und
since many othera have been fitted in ocean.
mail ateamers, it will be realisod that the multu
have more than & more laboratory application.

IT. GEXERAL DFESCRIPTION OF THE TRANSMITTER.
The tranamitter ia designed primarily to handle
traffic to and from ships at sea. It is capable of

* Ahstract of a paper read before the Inatitution
of Electrical Engineers on Wednesday, June Tth,
1922,

giving signals on any wavelength between 300 and
900 metres. Four ing waves (usually 300.
450, 600 and B0) metres) are , any one of
which may be brought into use by the operation
of one hand-wheel.

FPower is uhumed l'mm a motor-altamator of the

two-bea uency of 500 periods
per mm%hu uutpu machine to the
wle transformer and primary high-frequency
nl.rll:}uEm mgng;i:g by the adjustment of l.l'Eru:;:
sxcitation tappings are provided om
alternator field regulator which correspond to fall,
hall, and one-quarter power. A special form of
t;nchmm'Wh p is mounted on the end of
chine and is fitted with a phase adjostment.
lsnrk frequency of 1,000 per sscond is
ischarging the condenser once every half cycle,
and this arrangement, of course, glvu a note vastly
superior to that obtained when using an alternator
of lower frequency but with the same s rate.
The type of spark-gap employed has several
important practical advantages over the stationary
ql?mchad gep somelimes employed. Bome of
thess are ;—

(1) The power may be withont anv
readjustment of the gap whatsoever.

(2) The behaviour of the gap is sensibly the
same whether it is hot or cold ; no tizne
i3 wastpd, and no outsids lt.l:.lﬂl e
interfered with at the time of starting up.

{3" The note is clear and very penetrating.
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The Tronsmulier sh n.u"i_rry rl‘up!ierlfc
Motor Allernators,

(4) The efficiency is high, especially when
judged by the only criterion which is of
importance, namely, the ratio of power
used to strength of signal received.

f."Hnul'-E l'_'an-frr.d .':J'r.mu-"-'.lI ..r”'" "'i“'fff.u_g.'h rl.-.-.-f J-".-.:.-r'g r.,

An emergency unit working on the Wilson
principle is arranged to excite the same high-
frequency circuits as are employed for power
transmission. In the event of the main power
supply failing, it is possible, therefore, to transmit
on any one of the four waves without readjust-
ment of tuning.

The general arrangement of the set and of the
various details connected therewith will be best
understood from the lantern slides.

III. DeTeERMINATION OF THE LOSsSES,

When interpreting the results which follow, it is
to be assumed, unless it is stated to the contrary,
that the measurements refer to the conditions

Nide view of the Transmitter with one gate removed

prevailing when transmitting on full power at 600
metres on an artifical aerial, and with the key
depressed continuously.

(a) Motor-allernator.—The machine is of the two-
bearing type with armature and rotor on the same
spindle. Hoth stator and rotor are provided with
windings, the former, which acts as the field, having
10 pairs of poles.

Il-;:a losses were determined by the usual methods
which need not be described. The figures are as

follows :—

Total input (5-7 amperes at 480 volts) 2,730 watts,
Motor losses :
Armature (copper). . 5a B-0 watia
Field (copper) ok 1 B

Iron, friction, windage of

motor and alternator .. 4130
Alternator losses :

Rotor (copper) i i G-

] |

L1
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Fiald [-:uplm'} 1490
Iron 5190 .,
Total . «o 1,137-6 watta
Motor efficiency = 83-2 per cent.
Alternator efficiency = 70 per cent.

(b) Transformer.—This is of the oil-cooled tr}rpu
wound for 500 per sec., the nominal voltages

being 200 and 10,000 (R.M.5.).
m0
-
14 S ) /_ oy
= "
:lau f/ v il
[ [ 17 5
j
-
Ew— |
a 1 |
a ) 10 2 ” 8
CURRENT [N PRIMARY.-IN AMPERES
Fig. 1

Copper losses at full power from the known
registances and currents are ;—
12-2 watts

Primary
18-8

SBecondary . .

The total losses were nbtmu.ﬁ;l by the Hopkinson
method and are shown plotted for various currents
in Fig. 1,

At. full power we find :—

LN ]

[I:-:mtemin plul eddy
currants) < B5+0 watta
Total Ium 127-0
Efficiency 91-2 per cent.

{e) Low-frequency f.ﬁai'e —This consists of a coil
having a fixed number of turns wound on an iron
core of the two-window type, but with an air.gap
in the centre limb. The copper losses and total

D /
e ,
i P
: = -
gza -"‘“-_F;.qﬂ__'.".-""
e T
E’ 10 (—'I:’T" ___,,-f”
| ; L~
ma
Og R 2 m 6
CURRENT N AMPERES
Fig. 2
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losses were mesasured by a watimeter for variom
sine-wave currents. These results are plotied m
Fig. 2.
At the full power load the losses are :—
Copper losses at workingload 20 walts
Iron losses at working load 6 .

Total .t !E waita
Wunuwplnuntuthnﬂ.T.nduufthtnﬁm
where exact measurement becomes more difficult

owing to the prmnn of high-frequency effects :—

CUondenaer mﬂm cvrcui -
i . m?l uF) is of the

This ie of fixed value
multiple-ssction mica-copper foil type, mounted n
oil

The losses in this are almost entirely due to ihe
high-frequency disch thoss due to the charging
r‘u[:'ranﬁ.t- E{H{pﬁnﬂ;:g;ﬂrﬁt may be neglected.
The value of the lorses waa sstimated by talkang the
temperature-rise at the end of a half-hour run at fall
power and comparing this with a curve (Fig. 3) of
temperature-rises obtained by the use of a specul
heater placed inside the case. il was kept moving
to ensure uniform results.

EEB E
.i
: o
"
i
o) 4 8 2 L

TEMPERATURE-RISE IN DEGREES C
Fig. 3.

At the end of half an hour on full power with
$00-metre high-frequency load, the temperature-rise
was 40 deg. C., which, 88 may be seen from the
ourve, curmpnnda to a loss of 28 watts.

Since the high-frequency current at full power is
of the order of 70 am the effective high-
fmquunuimuuﬂtnnm of the ocondenser is only

000857

(¢) Main apark-gap.—The only method which
can be applied hers is one involving equal tempers-
turum“i:hnmnmatarw.:‘f;ndtglmnm
ient o spark-gap case, great care taken
not ;umdmmrh sither the thermometer or lagging
used in coonection therewith. Two separate
half-hour runs at full power resulted in a temper-
ature rise (as indicated by this thermometar)
deg. C. in each case,

An attempt was made to employ s heat-substi-
tution method, that is, to use a heater consuming
& known amount of direct-current energy ; after
several preliminary trials, however, it was aban-
doned as unlikely to give a relisble result. The
arrangement shown in Fig. 4 was therefore set up
with a view to introducing the equivalent Illllll.g
effect at the proper part of the gap, namely, at the
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eleetrodes. The leads from the condenser to the
gap were kept very short and hesavy so that the
whale of the energy minus ormer lossas,

Fig. 4.

which had previously been determined, might be
rgarded as being dissipated in the gap. In this
way a curve (Fig. ) was developed giving the rela-
tion between watta turned into heat, and tempera-
ture-rise. Each point on the curve involved a
half-bour run at full power.
From an examination of resulta obtained in I-}'IJ.P.I
it appears that after making allowancea for
;,‘; eondueted to the gap l'mgn the machine
windings, the spark.gap has a loss of 410 watts
and & mean affective resistance of 0-084 ohm.

00
u 7
5 s00 //
B
3
< 200 /f
o 10 20 30 40 30
TEMPERATURE-RISE M DEGREES C
Fig. b.
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(/) The remaining parts of the primary eirouit
conaist of comparatively low-resistance conductors,
but the loases therein, as indicated by temperature-
rise, are as follows :—

Loas
Primary inductance (copper  strip
wound va) oo 2147 watts
Lead from condenser to switch [mppir
tube) .. o ve 140 o
Lead from switch to inductanoe
(heavy flexible) i -0 .
Laad ﬁ}um m:!uut:nm to switch IIFE "
Leads from switch to spark-gap ' .
Wave-change switch {estimated) 50
Change-over switch (sstimated) 50
Total e 737 watta

{g) Aﬁﬁluinl aerial.—For test purposes
artificial serial was employed mmutﬂg of » ,gil-li
Hmndmnrmmllndhn a capacity of
l}l.‘_ll F. The total length of , including
" and " earth" connections, waa 50 ft.
Tlm nﬂmﬂw reaistance of this arrangement was
determined by inserting extra resistance of known
values and noting the drop in aerial current when
other oconditions remained constant (Fig. 8).
Curves were plotiad, showing the relation betwean
the mdded resistance and the reciprocal of the
asrial ourrent.

*
1 T

Fig, 8,

It must be remembered that thess changes in the
worial cireait will be reflactad back into the primary
vircuit to an apprectable extent unless the coupling
in weak.

If the coupling is at normal value, the primary
current will not be constant and hence the energy
induced into the asrial circuit will be variable, with
the result that the measurement of aerial resistance
will be inconclusive.

It is obvious that if the coupling he tightenesd we
shall be approaching the conditions which apply
to an ordinary transformer, where the resistance
in the primary ran be regarded as being replaced
by o resistance in the secondary, and can be cal-
rulated if the square of the transformation ratio is
nsed a4 a multiplier.  In other words, with tight
roupling any reading of aerial resistance by the
method proposed will give a fictitiously high value.

Curvea are shown in Fig. 7 for various eouplings,
and it is found that when the primary and secondary
are 1B em. apart, & reliable result is obtained. By



drawing a tangent to the uppermost curve at the
point correaponding to the test current, we find
that tha effective resistance of the condenser, asrial
inductance, ammeters and 50 ft. of lead is about
¥ ohmas.

The aerial-earth resistance at North Foreland is
rather high on account of the chalky nature of the

site. The full- r teata were, therefore, carried
out with a series resistance which gave approxi-
mataly the correct aerial current in order to imitate
the sctual working conditiona.
IV. Power Barawor BHEET.
Total power from mains 5-7 x 480 2,730
Losses in motor -aliernator un:iﬁahi eircuils,
Motor: Armature unppu ' B-5
Fiald s ” o 396
Field regulator .. ; 110
Total iron losses, wmdlgﬂ
and friction, mr::lmdm.g
altarnator e . 41560
4740
Alternator : Rotor copper . . % -5
Field cop e 1 48-0
Field regulator 20-0
Total iron losses : GLO-0
Total motor-alternator lossea «+ L1776
Guard lamps. . . A 85
1,262-5
Errors of experiment 37-5
—_——— 1,300
Wattmeter reading . . 1,430
[nases in transformer.
Primary copper 13:2
copper 1584
Iron . - 850
127
FLosses in chole,
Copper gt % _ i )
Iran 2 ik i ak i
2d
- e 163
Balance (power input to high-
frequency primary) ey TRt 1,277
Losses in  primary  high-freqpuency
circid,
Condenser T 2 o 25
Spark-gap o i B 410
Induetanca o4 ok i F ¥
lLeads e 5 - - 42
Switch rontacta .. i i 1]
K
Balance transferred to aerial cireait 765
Logges in aerinl circud,
Added resistance, G-6° = 8 = HET]
Aerial  condenser, two  perisl
ammeters, aerial tuning induet -
ance, coupling coil, 5 ft. earth
wire, 6-6% < 9 .. "e 382
Losses unaccounted for .. 25
—_ 785
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V. Resvrrs uNDER TRAFFIC CoNprTIONs.

As a result of testa extending over a of
two years, the relinble working rangeas of trans-
mitter may be taken to be:—

By day 6 H nautical miles.

Bynight I6 H ,, =
where H is the height of the transmitting aerial in
feet above the sea level. These are for
cased where signala are received without high-
frequency amplification,

We are indebted to the Radio Commmunication
Company, Ltd., for the loan of the photographs
used in illustration of this paper.—{Ep.]).

A STOKE-ON-TRENT STATION.

The accompanying photograph shows a neat
station designed by Mr. A. H. Wilson, of Stoke-on-

Trent, a prominent figure in the local wireless
society, The apparatus is almost entirely home
made, and 8 the result of a long series of

experiments,

UNIVERSITY OF CALIFORNIA
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How to get the Best from

our Set

HINTS ON THE MAINTENANCE OF
RECEIVING APPARATUOS

By Percy W. Hangis.
{Anthor of ** The Maintenance of Wirelesa Talegraph
Apparatus.”)
III.—THE BELECTION AND CARE OF
ACCUMULATORS.

VERY wireless enthusiast who decides to

install a walve receiver is immediately

facred with the problem of current supply
for his valve filaments. In the case of some of the
newer valves, known as “ dull emitters,” the
current required to beat the filaments is consider-
ahly less that required by the ordinary types,
and can be supplied from large dry cells. In the
majority of casea, however, the ordinary type of
valve, taking about two thirds of an ampere,
18 used, and for these the only satisfactory source
of current is the accumulator.

Accumulators are of two types. The first, and
most penerally used, consists of prepared lead
plates immersed in an acid solution. The second,
freqquently known aa the ' Edison " type, contains
mickel steel grids containing nickel peroxide and
spongy  iron immerssd in 8 solution of caustic
potash  Each type has its advantagea. A dis-
russion of the relative merits is, however, beyond
the srope of this article.

Probably there is no part of a wireless inatallation
which gives more trouhle to the beginner than the
scrumnulator battery, and certainly no part better
repayva attention to its peculiarities. Ita mainten-
ance in wood order will best be understood if we
consider first of all the requirements of a good
sccumulator aAnd the demands made upon it. .

Take first the lead accumulator. Each unit of
d lead accumulator supplies, when fully charged,
d rurrent at A pressure of about two volts for a time,
which de upon the strength of the current
and the capacity of the cell. If s strong current
1= takan from the cell it will last for a shorter
time than it would if it were weaker. Accumulators
wre therefore rated in ampere-hours, and if the
capacity is marked on the cell as *' 30 Ampere-
Hrﬂ*-l-'l'l." this means that it will supply a current
ol B am for ten hours, 4 am for twenty
hours, .'.'Tpun for forty hours, E;EHW on. Thus
to find the length of time during which a particular
cwrrent can be drawn from a oell, it is only necessary
to divide the current in amperesa into the total
capactly in ampere-hours,

It must not be imagined from this that one can
taks & current of say B0 amperes for one hour.
The rule ahove given only applies within reasonahble
limita, and the maximum safe steady current that
can ba taken from & cell for a considerable period
without interruption is uerually reckonad as about
# tenth of its ampere-hour capacity. For the
typical cell we have quoted, this would be about

mght amperes. [f we greatly exceed this figure the
eell will be injured for reasons which will shortly
be explained and the total capacity will work out
at a considerably lower figure. Very short dis-
chargea at a much higher than that quoted
can, however, be made without injury, aa is done
in the case of accumulators for motor-car
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ptarters. The wireleas man is only interested in
the continuous discharge of his cells, and the above
rule will be found a good one to work on.

Owing to the fact that accumulatoras are ao
largely used in motor work for ignition purposes,
many cells are marked " ignition rating . . ...
ampere-hours.” This figure is not the continuoua
discharge rating, but & special rating decided
upon by the ear manufacturers for the particular

Urpeose ted. It in exactly douwhle the con-
finunu.l g::hlrga rating, and this fact ahould
be bome in mind when purchasing and using
such cells. When cella are purchased for wirelesa
work, the purchaser should insist upon knowing
the continuous discharge or " actual ' rating.

Many people are under the impression that an
secumulator actually stores electricity. BSpeaking
in very broad terms, this is true, for electririty
put into the cell can be subsequently withdrawn
{or at least, o high proportion of it). Actually,
however, the energy is stored in chemical form,
the charging current acting upon the lead prepara.
tiona on the positive plates,and negative plates
in such & way that they are converted into sub-
etances, which, when the charging current is with-
drawn, art with the acid and produce a current
through a eircuit connected to them. Electrical
energy ia thus first converted into chemical energy,
and later, re-converted into electrical energy.

From the above explanation it will be understood
that the plates and the preparations upon them
nead careful attention in making & cell. The total
capacity of a cell depends upon the fofal aren of
aclire malerial in the electrolyte,or liquid in which
the plates are immersed. Double the active plate
area, and you will double the total capacity. Reduce
the area of active material from any cause, and the
capacity will be correspondingly reduced. Thia
reduction of active area can very easily take place
when the cell is badly handled, and is one of the
chief causes of trouble amongst wireleas men.

The reduction of effective aron can take place
in several ways. Too rapid & discharge will loosan
the active material and canse it to fall to the bottom
of the container, where it not only serves no further
ussful pu . but will moat likely short-circuit
the platea if much is deposited. This excessive
discharge rate will also cause the plates to expand
and bend, which may develop into short-circuiting
and general trouble.

A cell must never be loft discharged for any
lengthy period. As soon as the safe limit of dis-
charge is reached (this will be explained later)
the cell should be charged again without delay.
Cells left in the discharged state will gradually
develop upon their plates & white, practically
insoluble coating of " sulphate” which reduces
the active area and can only be removed by
prolonged treatment and expert attention, and
then only when the sulphating i= not excessive.
1f a cell which normally has a capacity of say
80 ampers-hours has half of its active material
'ED‘I."EI'BEH with & coating of insoluble sulphate,
the normal discharge rate of say 8 ampercs may
then prove exceasive and may cause buckling
and disintegration. Sulphating may also be
caused hy vsing too strong acid solution, by leaving
the cella partially discharged for long periods,
and by under charging.

[To be Condinued.)



300

THE WIRELESE WORLD AND RADIO REVIEW

JuNg 24, 188

Experimental Station Design*

These articles, which uill appear in alternate issues, are

are irlended not only o be a compleie guide io thes

nete o wireless, humrrmnpﬂcudm:hmmm“u uﬂhﬁ:cmmﬂaﬂ- f the axperimental sation.

AﬂuﬂdumumﬂaijQmmtmhmhm in
elaborate workshop equipment. Practical working snatructions unll be given
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for the help of
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apparatus, the descriptions will assist them in selecting

For those who do nof desire fo make thair oun
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whumflﬂi aim & to build a nimple sel capable of recewving broadcasted telephony and consequently may cover

already familiar to many readers.

The succeading instalments, however, will advance by easy slagu,
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Vi.

FDR the purpose of setting the crystal to its
moat sensitive adjustment it is

to have a buzzer set up to produce feeble
oscillationa, and if arranged to tranamit oscillations
of a definite frequency an additional purposs will
be perved whereby the receiving cireuit may be
adjusted to the particular wavelength on which it
is desired to receive, at the same time as the most
sensitive point ia found on the crystal detector.
Buch a transmitter of oscillations of definite fre-
gquency constitutes a wavemeter. As the two
tuners described in the previous article were
designed essentially for the reception of broad-
casted telsphony on 350 to 450 metres, a wavemetar
designed to give oscillations on a wavelength of
#0) metrea will be particularly useful for the adjust-
ment of such sets enabling all necessary adjustments
%0 be made prior to the reception of the expected

The inductance to be used for the construction
of the wavemeter 18 that already described and
shown in Fig. 4, p 328%, and a suitable con-
denser for use in conjunction with this inductance
it is shown in Fig. 1. As it will be the object of
moat experimenters reading these articles to make
their own apparatus, the construction of the eon-
denser ia given in praciae detail and thoas with very
little workshop experience are advisad to take this
as A practice sxercise in which to gain a little akill
in the manufecture of simple wireleas apparstus.
The materials required for making up the condenser
are :—

| piece of ebonite, 4° x 1}* x }°, with polished

faces.

4 pieces of “ruby" mica, 3} x 1}* x two

thousandtha of an inch thick.

4 6 B.A. x §" scrows, countersunk heads.

f B.A. nuts and washers,

4 B.A. x }" screw, countersunk head.

4 B.A. nuts and washers,

No. 4 x §° wood screws, round heads.
Sufficient No. 38 to 40 gauge hard copper foil
for making three strips, 1} long = {* wide.
All the screws and nuts to be of brass and can be
gbtained from any ironmonger or together with
the ebonite and mice from an electrical store, for a
emall sum,

The procedure for |:|1.!|.ki.1:15 the condenser 13 as

R p—

* The Wireless H"WM and Radio Review, June
10th, 1822,

4
1
3
4

A BIMPLE TESTING BUZZER AND WAVEMETER.

follows :—Holding the ebonite in the vice with i

facea wrapped wi ];uerb&pmmthhmhwmu
damaged, one of the is carsfully trusd
up with a medium file. A placad along it will

mdicats when it is parfectly true and the eye cas

s PR
(’-i\:ﬂ}k _@g 7 v
. il
| o |
1.
Fig. 1.

Working drawing of 400 m. waovemeler
condenser.

be used to judge as to whether it is at right angles
to the faces. Next, with the aid of a aguare, mark
off a scratch line across one end at right angles
the trued edge and carefully sguare this and up
Mark a scratch line again at nght to the
finished edge, exactly 2{° from
holding the ebonite in the vice, saw off
portion, going aa near to the line aa
not sawing it away. Care must be tak

i
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completing the saw cut that the re unecut
portion does not snap. This edge is next trued
up to the line and square to the longer edge.

Measuring from the trued edge along the two ends
mark off 1} lfor the width and join the two points
with a scrateh line and file down trus. Tnﬂnuh'lrha

is own to a piecs of true wood, taking care
to keep the ebonite standing vertically and at right

angles to the mnjr per, and giving even preasuras
along the whole edge. E:ght. les must be made
in this piece of ebonits as shown in the figure, which

is drawn to scale. Those in the corners are for the
No. 4 wood screws and a Morse twist drill No. 28,
or approximately 7/64%, will give the necessary
clearance. After m-rlnng the position for the holes,
mmall dots must be made with a centre
punch to act as a guide to the drill and so prevent
it wandering over the samooth face of the ebonite
whan commencing to make the holes. To prevent
the ebonite bursting out at the back whilst drilling
through, it should be held in the vice with a piece
of scrap ebonite or hard wood, clamped tightly
against the back face. The No. 28 dnll will also
be suitable for making the other holee which are
to give clearance for the four 8 B.A. screws. A
little more care is required in the making of these
holee than with the others owing to their nearness
to the edge. It will be seen from the drawing that

the heads of the 6§ B.A. screws are recessed into the
r piace of ebonite. This is
or 13/647,

under side of the
done : orse twist drill,
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using these to hold the two pieces of ebonite
together with screws and nuta, the other two can be
put | through accurately. A 5/32° hole is also made
in this pisce at the point of intersection of the two

diagonals, to carry the 4 B.A. screw. A B/32°
drill will make a hole of suitable size to give clear.
ance for ita head. A good matt finish to the abonite

is obtained by rubbing the faces with very fine
BINATY stretched tightly across the face of a
small piece of wood, and by rubbing in amall circles
all the glosa will be removed, at the same time
the ace will be entirely free from scratches.
This treatment also improves the surface insulation.
Having completed the ebonite portion, the next
consideration is the mica, and in cutting it to size
one must be careful not to eplit it or fracture the
edges. The copper foil that servese for the platea
must be cut very accurately to width, aa any
variation will materially alter the required capacity.
In assembling, one piece of mies is placed on sither

side of a copper strip, then the other two strips with
ends projecting out in the opposite direction to the
firat are in position, together with two more

ica E:tﬂ to protact the outer facen, The overlap,

if id important, must be precisely one inch

and it must be seen that the of the plates
completely coincide. When onee the plates are in
position the ends of the mica can be held down by
Bnger nails while an assistant the top ebonite
plate in poaition. Thia com the construction
of the condenser except for making connection to
the ends. The projecting foil muat be carafully

Fig. 2.

taking care to get the depth uniform in each hole
and no desper than is n to prevent the
hudl from projecting above the surface of the
under face. The remaining piece of ebonite is
used for the construction of the top clamping-down
piece, and the method of bringing down to dimen-
sions, is as already described for the base piece,
by working for trueness from the one edge that is
already sguared off. In order that the holes
through its corners may coincide with those in the
pieos already made, the two piscea should be held

in the vice in the correct porition and the
holes drilled through into the émaller piece from
those already made. Make two of the holes, and

Method of connecting up the funed buzzer circud.

BOrA and then thinly tinned, using resin or
* Fluxite ** for cleaning. The tinned ends are then
wrapped round & piece of tinned copper wire, which
projecta through, with about §” on one side and 4"
on the other, and with & hot iron the solder can be
made to run and fix the wire in position. The
screw in the middle of the top of the condenser is
for the purpose of holding the flat inductance coil
which is clamped betweon two 4 B.A. nuts, with
washers. The advantage of this form of mounting
is that it prevents any stray capacity being brought
near the coil, either by screws that may be in the
woodwork near by, making a capucity across
the turna or by the coil itself, having a capacity

L ]
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through the earth to the other components of the
circuit.

_ In the description of the construction of the coils
it was mentioned that they might be wound with
sither =i cotton or double silk-covered wire.
Both wirea will give nearly equal inductance and
their wvaluss are made pmt..-nn]l]r identical 'hy
immersing the cofton-coversd wire inductance in
paraffin wax and not so treating the silk-coversd
one. " The ends of the inductance are soldered to
the two shorter leada of the condenser which may
be still further shortened in order that there may
be no surplus wire which would increass the induct-
ance of the circuit. Other leads are taken to & small
buzzer, battery and switch, connected as in Fig. 2,
and for the bemefit of those unacoustomed to circuit
disgrams the connections are also nted in
the manner usual in wireless circuita, in order that
they may acquire a little knowledge of the meaning
of such diagrams. It is not thought necessary to
give instructions on the making of a buzzer aa it
involves quite a lot of work and one of reliable
make can usually be purchased for about two
shillings. The contacts of the burzer should ba
adjuated to give a note of hlgh piteh, and this can
he done by wedging small pieces of papar betwasen
the magnet ends and the armature, and the armature
and ita spring contact piece. The battery is of the
j used for small pocket lamps, although if the
buzzer is of good make it should be able to be
operated from a single cell , in which case one of the
| eylindrical type is to be recommendesd and

1l have a much longer life than a small pocket
lamp battery. The components of the wavemeter
may be mounted on a small board for the con-
venience of making the connections between the
various parts permanent. This wavemster is
designed to give a wavelength of 400 metrea and
can be relied upon to be within plus or minua
twenty metres, if the details with regard to con-
denser and inductance construction are carefully
followed. An advantage of belonging to a Wireleas
Club may be pointed out here, for the finished
instrument can then be tested against a standard
wavemeter, usually of the " Townsend™ type,
which most cluba possoss.

A few remarks in the method of operation may
be necessary for the novice. Having installed his
sot and laid it out in the form shown in Fig. § of
the previous article, he must place the wavemeter
& few inchea away from the flat coila, with the plans
of the wavemester inductance llal to that of
the coila in the asrial circuit. e buzzer is set in
operation, and after having H-ﬂj'l.llﬁﬂd the crystal
until & buzz is heard in the telephone receivers, the
ecoils are moved relative to one another until the
huui;nim|mmuutrm@h The nearer the
wavemeter is to the serial tuning coils, of course
the stronger is the buzz and ooe is cautioned
against confusing an improved signal strength pro-
.du.;ﬂl, by the movement of a coil, if by its movement
it is being brought nearer to the wavemetor coil.
To obtain the adjustment of maximum sensitivensas
on the crystal and the correct setting for tha coils,
the wavemeter should be moved [arther and farther
away from the set until the buzz in the telephone
receivers is A minimum, and when any change s
made in the circuit the sound disappears. When
theas adjustments are affected the buzzer may be
awitched off and the inatallation is ready to receive
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on 400 metres. As transmissions may be 50 metres
either side of this adjustment, s very slight further
movement of the ocoila will mlkuthum
change. Practice will soon acquaint the

menter with the direction and amount of mrmt
required to make the requisite increass or decreass
of wavelength.

This mmplﬂuu the description of crystal recei
apparatus suitable for the reception of

telephony. Crystal receivers are only suitable for
the reception of damped wave signals, such .
those sent out by telephony and spark transmitters
Most ship and coast stations employ transmitters
of the dam wave k type and their signals
will probably be hﬂﬁmmg the adjustment of
the apparatus as thess stations usually work on a
wnvﬁllzngth of 800 metrea, though they are capahle
for particular purposes of using wavelengths of 300,
450 and 800 metres. Time signals are transmitted
by the Eiffel Tower (call sign FL) on 2,600 metres
and can be received on the sot described by adding
some ten extra coile, which are connected in the
aerial circuit in the same way as the two for the
short wavelengths, that is, in series. The timea and
mode of transmission of these time signals have
been given from time to time in this jonumal and
can also ba found on 1,148 to 1,148 of the
* Year-Book of Wireleas phy and Telephony
1922, (Wirelesa Presa, Ltd.). This book will also
be found useful for identifying the stations whoss
call migne are heard, should the experimenter
E.u.m a knowledge of the Morse code, which he

ia strongly recommended to do as it considerably
a.rbandn. the scope and pleasure afforded by the set
An it usually takes some time to acquire a receiving
speed of twenty words & minute, it is as wall to
commenoce & study pf the Morse code in the first
stages of experimenting or otherwise one is apt to
acquire a habit of listening to signals without con-
centrating on what the signs signify and it becomes
much more difficult at a later a to concentrats
and follow sounds which have hitherto conveyed
nothing. If a cheap telegraph key is purchased, it
may be connectad in place of the switch shown in
the diagram of the wavemeter circuit and used to
practise the formation of the letters and to
memorise their sounds. For the purpose of listening
to the buzzed signal, the telephone receiveras may
be connected across the ends of the wavemeter
inductance, which will then act aa a shunt and

prevent too much current being by the
telephones, which would tend to reduce their
senaitivity.

VII. SIMPLE VALVE PANEL.

The construction of a simple valve receiving =set
of such
apparatua involvea a good deal of care but the
reader is strongly advised to follow the drawings
and instructions isoly and produce apparatus
of good finish. Tﬁ:;‘l'c llowing pl-rt-wll] be required,
and detaila for l:-l‘lﬂlr-lﬂﬂ!ﬂ.b]r, together with
instructions, will be given in a subsequent instal-
ment :—

Polished ebonite sheet, 8% x 6 x *
2 ounces No. 22 8.W.G. tinned (or } copper
wire,



Jese 34, 1922 THE WIRELESS WORLD AND RADIO REVIEW 383

2 ounces No. 22 EW.Q4. * Eureka " resistance

wire.

2 yards * Bistoflex ' insulated aleeving.

20 piecea * ruby "' miea, §" ¥ 1}" x two thou-
sandths.

4 valve stems with back nuts and washers.

1 0. B.A. terminal, tall type, with screw-on top,
with back nut and washer.

12 4 B.A. % | round-headed brass screws.

8 6 B.A. x } ditto,

2 4B.A. x 17 ditto.

4 1}° » No. 6 brass wood screws.

28 4 B.A. brass nuta.

8 6 B.A. ditto.

36 4 B.A. thin stamped washers,

12 6 B.A. ditto.

Strip of hard brass, 20 8.W.G. gauge 6° x }§°.

F.H.H.

(Te be condinued.)

A Broadcasting Receiver.

A TYPE OF MARCONI APPARATUS FOR GENERAL USE.

connected with wireless or not, is at least
interested in the prospect of the early intro-
duction of the broadeasting service, it may be of
interest to readers to ses photographas of the type

ﬂ- T the present time when everyone, whether

requirements of the broadcasting service. Appar-
ently every endeavour has been made by the manu-
facturers to render the apparatus as simple in
o tion as possible, so that no akill in the manipula-
tion of the wireless apparatus is necessary on the

Fig. 1. A view of the Marconi Broadeasting receiver showing the infernal arrangementa.

i apparatus which it is likely will soon be supplied
n quantities to listeners in. The instrument which
re are illustrating here is a two-valve receiver
nanufactured by Marconi's Wireless Telegraph
‘0., Ltd., and specially designed to moet the

part of the owner in order to get the best results
from the instrument. Our illustrations show the
set with the top open and lying on ita side and also
the same instrument closed with telephones and
battery external to the sst. We understand that

UNIVERSITY OF CALIFORNIA
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the valves to be used will be sither the ordin
French pattern when accumulators will be nﬂﬂjﬁ:
or valves of the new low temperature type, the
filament current for which can be obtained [rom
dry cells, so that all that is needed will be two dry
batteries, one for filament heating and the other
supplying the plate voltage.

Looking down into the instrument with the lid
open as in Fig. 1, the two valves can be peen side
by mide, whilst below the left-hand valve is a amall
evlindrical pisce of apparatus which is the grid leak
and condenser. To the right of this is the filament
resistance, controlled by a knob protruding from the
gide of the box. Below these are two ebonite
?nnluﬂﬂi inductance slabs fitted with ebonite knobs

or handling. The u r one of these is a spare
whilat the lower is Etwn-paratinn in the position
shown in the photograph. The connection is made
by means of spring eclips and the ranges
are auitable to cover those sallocated to the

THE WIRELESS WORLD AND RADIO REVIEW
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broadeasting of telephony. Plugs for the tele.
hones allow for one or two pairs of telephones to
used at will and there are three separate plugs
for the aerial wire, in order that aerials of varying
lengtha may be used where circumstances necessitate
this being done. For fine tuning two plates con-
nected to external knobs and arranged behind the
slab  inductances. The position of these with
respect to each other and to the inductance slab
can be varied and by so doing fine tuning can be
obtained. The plate battery is located in the base
of the instrument, a small door in the side of the
box giving accesa to this. An interesti litthe
booklet entitled “ The Marconiphone™ has
boen received by us from Marconi's Wireless
Telegraph Company, which deals with the subject
of broadeasting in a popular manner and
describesa  types of receivers which they
are putting on the market for broadcasting

rUrpHses.

Frg. 2. CGeneral view of the vomplete instrument with tele phones and battery.

UNIVERSITY OF CALIFORNIA
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Notes

Radlo Instruments, Ltd.

Radio Instrumenta, Ltd., is the name of & new
company formed for the E.r uction of wireleas
mstruments of new deaign. J. Joseph M.LLE.E,,
*rhnhllmmnﬂrmgnadhupmtmnugawd

for Mr. H. W. Sullivan, is managing
director of the new company, and has besn asso-
ciated with the design and manufscture of wireless
instrumenta for very many . Mr. W. A,
Appleton, M.B.E., M.I.R.E., late Admiralty Techni-
cal Ressarch Officer at H.M. Bignal Bchool,
Portamouth, has been appointed Director of Re-
search and Chief Designer to the company, -'hmh
has an illustrated and descriptive ca
coursée of preparation. The works, offices, l..nd
show.rooma are situated at 12a, Hyde Strest, New
Oxford Street, London, W.C.1. A up#uia.l depart-
ment will deal with laboratory standards and
radioc measuring instruments, and the company
will also advise on high frequency and radio work.

Radiola Wireless Telephone Parts Co,

Radiola Wireleea Telephone Parte Co., Ltd.
{182,102.}—Private company. Reg. Hny 27th.
Capital £8,000 in £1 shares. Manufacturers,
importers and exporters of and dealers in wirelesa
telephones and telephonic and telegraphic apparatus,

and accessories, etc. First directors: W.
ansfield and J. F. Little. Secretary : W. Mans.
field. Registered office: 17, Brunswick BStroet,
Livarpoal.
Wireless Soclety for Dublin,

Beferring to a note published in & recent issue
dr. H. L. Fletcher of School House, Oundle,
Northants, notifiee us that he is unable to reply
inmediately to all the communications he has
received, and at present he ia in communication
with the authorities in the hope of getting the
tecessary permission for the formation of & Mt.y
some time in August of this year.

A Correction.

It llrlagmthd that in the article on ** Bimultaneous
H.F, L.F. amplification,” by Mr. Voigt,
Fuhhlhndmnurmnnlﬂn}rﬂ?t.h Figs. 3 and 4
have accidentally become interchanged.

Amendments to List of Wireless Socleties.
Omitted :
SrNpDERLAND WIRELESS aAND BoientTiFic
ASSOCIATION,
Technical College, Bunderland.
WireLess BocieTy oF HIGHGATE.
13a, Sedgemere Avenue, East Finchlev, N.2,
Sr¥NDERLAND DisTRicT WIRELESS SoclETY,
|, Dryden Street, Southwick-on-Wear.

Addresses incorrect, to be amended to ;
Bristor axp DistricT WIRELESS ASSOCIATION,
10, Priory Road, Knowle, Bristol.
LeamivogTonN, Warwick anp Districr Rapio
SocieTY.
31, Archery Road, Leamington Spa.
{iLasGow aND Distrior Rapio Croe.
40, Walton Street, Shawland, Glasgow.
WairLasey Wineress anp EXPERIMENTAL SociETY.
106, Alhion Street, New Brighton.
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Personal,

Mr. G, G. Blake has recently been elected a
Member of the Institution of Electrical Engineers.

Correspondence

To the Editor of Tar WireLess WorLp
AND BApro REviEw.

Simr,—I was interested to see that Aberdesn has
bean selected aa one of the " broadcasting "
contres. I wonder, however, if the authorities have
taken into account the proximity of Stonshaven
(GSW), which is shout 14 miles from Aberdeen,
and intend to take any steps to regulate the trans-
h;m.uiunu from this Ihu.l;-mn during broadcasting

urs.

At present when GSW is working I think T am
safe in stating that telephony reception on any
wlvul:ﬂ: is almost impossible within a radius
of 50 from the station, owing to the powerful
harmonics which it rediates,

I am situated within 40 miles of Stonehaven and
have tried various selective circuits hut find it
impoasible to tune out the viclent ' bubbling and
hissing "' of the high speed transmitter, which works
nearly continuously, and I know all amateurs in
the Aberdeen district are similarly affectad.

This afterncon the Dutch concert, which waa
coming through splendidly at 3 p.m., has since 3.10
been completely * wiped out *' hy him.

“ EXPERIMENTER."

To the Editor of Thae WimmErLEss WoRLD
anD Rapio Review.

8ir,—May I be permitted to encroach on your
valuable space in order to make an to
amateurs transmitting telephony to use the
Phonetie Alphabet printed in the issue of The
Wireleas Weorld for January Tth, 1922, when giving
their call letters T

The majority of call letters seem to be Eiven
much too quickly and very indistinetly, and in
thess circumstances it ia almost impossible to

distinguish between the letters “Q" and “U ™
such as happenad the other evening.
* THERMIONTC."

To the Edilor of Tae WireLess WorLp
AND Bapio ReviEw.

81n,—In reference to Mr. Wiliam Le Queux's
letter in last week's Wireless World and Radio
Review, may I be parmittad to say & word in defence
of the amateur so severely criticised by him.
Personally 1 have not troubled s jot about the
mysteries of the functions of valves, tranaformers,
and various other paraphernalia necessary to the
working of & valve recaption set, but at the same
time I have learnt cient to understand why
and how a set works to enable me to carry out the
pxporimenta I set myself to do from time to time.
hen it comes to telling friends and visitors (of
which 1 get a goodly number) the functions of every
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pisce of apparatus on the set, it is absolu out
of all reason, in the firat t-hﬂlli.dﬁ'imidalt?ﬂtﬂ.,
are, as a rule, ignorant of even the eslementary
principles of slectricity and , and in my
opinion, to tell them of the manner in which stationa
are allotted different wavelsngths, and the said
W.L. explained by simple analogy, and in the case
of valve sets that the detector,.as its name implies,
detacta the incomi i and the others, if any,
magnify them to the stremgth heard in the tele-
phonea, the said friends, ete., are far more satisfied
than if one waa to pile a ton of technical ** lingo
into them ; they may, I admit, go away amazed
“at thnwundurfulhuwladguufﬂr S0 and 8o "
but the chances are that they would say the same
thing (if that is any satisfaction to operator) if they
are told in simple non-technical terms the way in

which the set works.

There is only one thing the amateur who is con-
templating installing, or who has already ofm & sat,
can do to obtain & wnrkmg knuwl wireless

‘W]ﬂ

recoption sets, and that is ta join the
society, the secretaries of which will alw

pleased to enrol them and give all particulars of
their reapective societies.

L. W. BorRcHAM.

T'o the Editor of THE WimrLEss WoRLD
AnDp Rapto Review.

Sme,—While reading the article on a simple C.W.
and telephony transmitter by B. J. Axten in your
isggue of the 3rd inst., it occurs to the writer that a
word of warning may be helpful to amateurs when
deriving their transmitting power from A. C. Public
Supply Mains used for their house lighting, and while
the author may have used it successfully, his
description of the supply in his district would lead
ons to suspect that his wireless knowledge was
superior to that of the er circuit.

n all such cases it is advisable to emanate power
for the transmission from a double-wound trans-
former to ensure that neither side of the A.C.
source of supply is earthed elsewhers.

It is distinctly contrary to the regulations of
saupply authorities, insurance companies, the Post
Office and the like to earth any point of & lighting
installation fed from & public supply, notwithstand-
ing that, a8 the suthor suggests, that this may be
done through the resistance of & lamp and in the
hands of the average amateur it is quite possible
under abnormal conditions to bum out this par-
ticular lamp.

Tha ragu.'lnt-mnl largely have reference to the
prevention of electrolysis and the use of the double-
w;und current transformer - mg:;:l‘.ﬂ'ﬁ]j
obviatea any transgression of the tions
referred to. s

INTERESTED.

Books Received

How m Make Commercial Type Radio Ap-

g_lﬂtun. “! M. B. Bleeper. (New York: The
Henley Publishing Company, 1922,
Pp. 159. T}” » 67. 75 centa.)
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Calendar of Current Events

Saturday, June Z4th,
Wimreress Bocrery or HIGHGATE.
Fisld Day. Outing to Ken Wood.

Sunday, June 25th,

Transmission of T ony at 3 to 6 o
1mumnmhyra'3g':{a Holland.
Tuesday, June 27th,

Transmisaion of Telephony at 8 p.m. on 4w
metres by 2 MT, Writtle, near

Wednesday, June 28th.
Nopra Minnresex Wikgresa CLub.

7.30 pm.—At Bhaftes Hall, Bowes " Park.
Elementary Lecture for i
8.30 p.m.—Lectuare, ‘' Mi sous Application

of the Thermionic Valve,” by Mr. W. Gartland.

Thursday, June 2%th.

Rapto ExrERIMENTAL AssocraTion (Nottingham
and District).
T7.30. Room T4. Mechanics Institute. Mesting.
WaLLasEy WIRELERE AND EXPERIMENTAL SOCTETY.
7.30 p.m.—Meeting.

Friday, June 30th,

Winereas Sociery oF HilaHOATE.
7.45 p.m.—At the Highgata Literary and Scientific
Institution. ** Elementary Theo of Wireless
Tal h}r and Tnhphun;,r " Part 111, by Mr. J.
]

Saturday, July 1st.
CrovypoNn WmELEsE AND PrYRIcAL _ Bocrery.
Meeting.

Sunday, July Znd.

Transmission of Telephony from the Hague.
PCGG, as above,

Monday, July 3rd.
NEwWCASTLE AND DistrRicT AMATEUR WIiRELEss
ARSOCIATTION.
7.30 p.m.—Annual General Mecting for Election
of President and Officers.

Tuesday, July 4th.

Transmission of Telophony from Writtle, 2 MT,
a3 above.

Inxrey axp Districr Wirepess Sociery.
7.30 pom.—At the Regent Caléd, Cowpasigre
Road, Ilklaey.

8 p.m.—Lecture and Demonstration on * Short
Wave Telephony Reception."

Wednesday, July 5th,
FoLxkesTonE Ax¥D Dimamrict WimELess SBociery.

7.30 p.m.—At Cave's Calé, Bandgate Road,
Mesting.

Secretaries of Sociebies are remindetl that Nobices
af forthcoming Meebings musi be received oi lead
ten dayes before the date of publicalion of the varue in
which the Nobice iz lo appear.—[En,]
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A Rectifier for Alternating Current

A NEW INSTRUMENT FOR HOME CHARGING OF ACCUMULATORS
ADAPTABLE TO ANY VOLTAGE

HE apparatus is designed to provide a

eurrent suitable for accumulator charging

from alternating ecurrent public supply
maing. Fig. 1 shows the outfit mounted in panel
form, and Fig. 2 the circnit dingram. The mains
are fod to & step-down transformer of the usual
closed core pattern, and a simple polarised vibrator
permits current only of the proper polarity to pasa
to the battery. The polarising of the armature is
affected by the current from the battery on charge,
and I-‘ﬂnﬂl.wnt-lj* it i# immaterial as to the direction
m which the battery is connected. If the battery
i# diseonnected the machine ceasss, for without
polarigation the armature would be pulled towards
the pole piece on sach half cycle, and consequently
it twice its normal speed of operation, and the
natural period of swing of the armature prevents it
weillating at such a high rate. The natural il
of oscillation of the vibrator can be adjusted
through & limited range by means of a damping
<réew near the point of suspension, to make the
spparatus suitable for use on cirenits of various
periodicities.  Magnetic damping is provided by
canang the lower end of the armature to cut the
lines of force set up by the polarising eoil, and

The instrument illustrated is marketed under the
name of the ** Homcharger,” and the manufacturers
claim that it can deliver & charging current
equivalent to that of 8 amperes direct current.

An illustration of the instrument.
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Fig. 2. Circuit diagram showing the method of wiring,
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Wireless Club Reports
NﬂTE—-UndlrlhuMmﬁaﬂdﬂwuﬂhpﬁnﬂﬁmpﬂ%hnﬂdhmﬂﬁhﬂm

Clubs and Sociehies. Such reporis should be submitted
are o appear and s concise as

covering letier in the araci form in which they

, bhe Editor reserving the right lo edit and curtasl the reports if necessary.
The Editor will be pleased to -l:l:llllﬂlﬂ' for publication papers read before Societies.

An

Asterisk denotes affiliation with the Wireless Soclety of London.

The South London Wireleas and BSclentific

Club.*
Our mnut on Wednesday and Monday each
weak eviden ‘esught on,” for our numbers

hlwinurunlndrl'rth':lllt-t-wuurthm
weeks, and with aver-ine demand for
expert practical and technical knowledge we hope
that within a very short period to have created a
new record.

Thﬁmamhnhuvurupundnd s wall sines our
formation in November, 1921, that demonstrationa,
leoturea, ato., have antl-raly aclipsaed any ides
that i ination may have credited us with, and
wa hope that we ghall be able to further our activities
of being such a live organisation, solely devoted to
the amateur in South London.

Rar:aut.ly,'mlr old friend, Mr. Walsh, gave us a
very intereating lecture on “ High Frequency,"
accompanied by practical demonstrations with &
10 in. spark coil, glass plate condensers, Oudin
coils, utﬂ.bmduhmmh:ngulmthwnrmhrﬁt
ing data the construction formulm for
this type of wireless transmission, and to whom we
must tender our very best thanks.

This lecture was followed by Mr. Wilkinson on

" Cinematography,” with special reference to
kinematics, and this gentleman proved a most
distinguished lecturer, as wall as & very good linguist.
Having dealt with the projection, manufacturs, and
taking of the cinematograph film, he then dal.lt-
with the theory of light rays, nn-rl altogether this
was one of the best lectures we have a® yet heard,
and was certainly thoroughly appreciated by the
members, and a vote of thanks waa duly accorded.

Forthcoming eventa include every date up to
July, and full details may be had of the Assistant
Secretary, Mr. Ansell, 69, Larcom Street, 58.E.17,
Aan subacriptions, entrance fees, eto., or to
the Hoesdguarters, Bt. John's Institute, Larcom
Btreet, 5.E.17, where all meetings take place.
Leeds and District Amateur Wireless Soclety.*

Hon. Becretary, Mr. D, E. Pettigrew, 37, Mex-
borough Avenus, Chapeltown Road, Leeds.

A general meeting was held at the Leeds
University on Friday, June 8th, Mr. A. M. Bage
{Vice-President), taking the Chair at 8 p.m.
The Chairman called upon Capt. F. A. Whitaker,
R.E. (Vico-Preaident ), to deliver a lecturs describing
a mix-valve cabinet set for reception on all wave-
lengths. Onginally, Capt. Whitaker had hoped to
embody s demonstration of telephony reception
during the course of the evening’s programme, but
as Capt. Whitaker explained, he had besan unable,
owing to urgent business, to complate the necessary
arrangementa for transmission, ate.

Capt. Whitaker exhibited a complete receiver,
entirely assembled in cabinet form at home. The
sot may he used for practically all wavelengths,
the short wave and the long wave sets heing com-
plete separate units. A separate heterodyne is

included in the cabinet for use, if necessary, on al

wavelengths. The switching and mounting arrange-
ments of the various ind ities

uctances
are unique ; practically any circnit can be set up
in & few moments the combination of
switches, plugs, ete. If valves are in wuse,
the first three, of the E.8.2 type, amplify at radio
frequency, thess valves being coupled with either
'I-rnmt'l:rmarl, remistance-capacity or rmhnx
usuall Lo
il . ook fontaa & et by ittt of
tha cumulative grid condenssr and lsak meathod
with an “ R " valve. Radio frequent currents from
the heterodyne are introduced into the grid
eircuit of the rectifier with magnetic coupling,
when receiving continuous wave signals. The
rectified signals undergo two further cations
at sudio- f uency, befors application to the tele-
mmtmnrmur.mdmmmauhphmuw
poaker. Elaborate precautions to g'uud
stray static fields have been taken, cop
:'ﬁm used extensively thmughaut- thn
cabinet for shielding purposes.
and anode batteries are used for the H.F. side, the
rectifier, the I.F. side and the heterodyne. Capt.
Whitaker explained the funnhcm, construction, ete.,
of pmuﬂll;r svory component in the set from asrial

A'r. the closa of Capt. Whitaker's remarks, the
Chairman opened a discussion, which proved wery
interesting and instructive. The performance
of the set on the shorter waves was criticised
pﬂ.rtmulﬂrlj' After the discussion a vote of thanks
Bcraad t. Whitaker, and was duly
mu-nd in the vwsual manner. The
muu-tmgt-hunbmka u!:_m-a:-minu!hanulwt
paratus on view. The set is undoubtedly one of
{inest receivers existing in this country, both
from the efficiency and workmanship pointa of view.
The procesdings terminatad at 10 p.m.

Kensington Wireless Soclety.*

A general meeting was held at 2, Penywern
Road, on Thursday, June Ist, whm Mr. Axten

gave & |lectures on YA Eiml:ll! Low-Power C.W.
and Telephony Transmitter.'

The eircuit md was of the * nutu—]i?g-
the microphone being in shunt with a tuma of
the coil, and the key in the grid lead.

The power supply waa lll':lI volta A.C. from the
maing, no step-up transformer being used, rectified
by an ordinary receiving valve, the stating
that good results both on C.W. and telephony
wero obtained over short distances using sn " R ™
valve for the power valve.

The complete npm was mounted on a small
panel, which was round for mp-ntm_

The lecture caused some discussion,
members giving their experiences with dul nm:l:
kindred types of transmitters.
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After Mr. Axten had been accorded a hearty vote
of thanks, the meeting was adjourmed.

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

Wireless Society of Highgate.*
Hon. S8ecretary, Mr. D. H. Eade, * Gatra," 13a,
Sedgemere Avenue, East Finchley, N.2,
The series of elementary lectures arranged by this
Society was most successiully inaugurated on
Friday, June %th, when Mr. J. Stanley, B.Se.,

AC.G.I., gave the first of his lectures on the
“ Elementary Theory of Wirelesa Telegraphy and
Telephony.™

The lecturer confined himself to clearing the
ground for his more advanced papers by going care.
fully over the fundamental electrical theory on
which, of course, purely wirelesa work is bhased.
He gave a brief outline of the electronie theory of
matter, and by the use of interesting analogies
gave useful and simple definitions of most of the
electrical terma and units used in wireless work.
Mr. Stanley then went on to the most important
part of his lecture and dealt with the qualities of
electric circuits known as * inductance ' and
“ capacity " and gave a most lucid account of their
nature and effects. He illustrated these terms by
severnl interesting experiments and made these
rather difficult conceptions quite clear to the
unmitintesd.

His lecture was followad throughout with great
mterest by those present, and at the conclusion a
hearty and = tansous wvote of thanks was
accorded him. Mr. Stanley will continue his lectures
next Friday from the point reached on Friday last.

There was an excellent attendance at the lecture,
I8 visitors being present in addition to the usual
sttendance of members. After the meeting six of
the visitors signified their intention of joining the
Socwety.

Enquiries regarding the series of lectures and
demonstrations and as to membership of the Society
will be welcomed by the Secretary. and he will be
pleased to give any information to those interested,

Hounslow and District Wireless S oclety.*

A pparatus used al recent Hospital Féte

demonafraliomn,

The Wallasey Wireless and Experimental
Snciety.*

Hon. Secretarv, Mr. C. 0. M. Hamilton, 24,

Vaughan Road, Wallasey.
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The 20th meeting of the present session was
held om June Sth. On this occasion Mr, Flint
ﬁ\;ﬁ 8 demonstration of upl.rk-::ml n:panmunu

lecturer performed many interesting experi-
ments and explained the  whys and wherefores ™
of each one as he went along.

Mr. Flint also gave a short description of the
construction of a spark coil, and the principle on
which it operates.

On the termination of the lecture a hearty vote
of thanks was

Mr. Martin then glva a short description of the
benefits of valve socket H.F. transformers as op-

to other types.

After the usual " Question and Answer * period
the mesting terminated.

Members of the Hounslow and District Wireleas
Society.

Croydon Wireless and Physical Soclety.*

A meeting of the above Society was held on
Saturday evening, June 3rd, 1922, at the Central
Polytechnie. At this meeting, a formal lecture
had not been arranged, but members had been
asked to bring portions of their own appgratus
wh@nllll could be used in conjunction with the Society's
norial.

Several members accordingly brought apparatus,
upon which some very good results were obtained,
spark and C.W. signals, and telephony being re-
ceived during the course of the evening.

The formal business, which was transacted at the
commencement of the meeting, included a motion
that ladies should be admitted to membership of
the SBociety, on the same conditions as gentlemen.
Thia motion waa opposad by several members, but,
upon being put to the vote, was carmied.

The next meeting of the Society will be held on
Saturday, July 1st, and the Secretary, Mr. B. Clapp.
*“ Meadmoor,” Brighton Road, Purley, will
pleased to hear from anyone interested in radio
who is desirous of joining the Society.
Paddington Wireless and Scientific Society.

Hon. Secretary, Mr. L. Bland.Flagg, 61, Bur.
lington Hoad, Bayswater, W.2.

At the second General Meeting of the above
Society, which was held in the Electrical Lecture
Room of the Paddington Technicsl Institute on
the evening of the first of June, the attendance

was good.
On this suspicious oecasion it was fitting that

UNIVERSITY OF CALIFORNIA
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ally, and the great part practical men p ‘Ed
in the inveatigation u?mimﬁﬂu problems. in
lsed our President to the most important passage
of his address, namely, do not believe that anything
is impoenibla, rather should you strive to make it
posaible.

A hearty vote of thanks was proposed and very
ably reeponded to by our members for Mr. Cooke's
worda of encouragement, and for the intereat
he is ing in our work.

Dr. J. H. Vincent, Vies-President, then addressed
the meeting, speaking of the good the Bociety
oould do for its members, and the membera could
do for the Society.

A short r was then read by Mr. L. Bland.
Flagg on uctance and Capacity, after which
Mr. A. Hoban spoke a few words of advice to the
junior members on the selection of circuita when
they came to assembling the apparatuas they
are making in the w

A number of gqueations were asked which were
answersd in & manner which left nothing to be

The Hon. Becretary then read over the minutes
of the last meeting, and presented the accounta
which showed a good balance in spite of the heavy
nﬁmditnm of the preceding month.

& had with us one new member in the person
of Mr. Marley, B.5¢c., and at the suggeation of the
Hon. + Mr. Marley was slected Treasurer.

The meeting closed at B o'clock, after a very
interasting and enjoyable evening.

Ilford and District Radlo Society.

On Thursday, June 8th, the Socicty opened
ita second year with a lecture on ** Broadeasting
and its Reception.” The meeting was well attended
and a number of new members came forward.

The lecturer dealt with the subject in very simple
terma-in order that those who were new to W.T.
would be able to follow,

The signals were traced, with exceedingly clear
explanations, from the microphone of the trans.
mitting station, through the other to the aerial
of the receiving atation, and thence wa variouas
optional stages of amplification and detection,
to tha t-alulﬂu:rnan.

During the course of the lecture speech and musie
were picked up from 2 FQ, and made audible to
the audience by means of a loud speaker.

Hon. Secretary, Mr. A. E. Gregory, 77, Khedive
Rond, Forest Gate, E.7.

Southampton and District Wireless Society.

Hon. Secretary, Mr. T. H. Cutler, 24, Floating
Bridge Road, Southampton.

A mecting of the above Boriety waa held on
Juna Tth, at the Headguarters at the Kings-
land Assembly Rooms. A good attendance waa
recorded.

It has been decided to add to Hule 5 that Associate
Members can now he admitted ; also ssch member
will be allowed to bring & friend at the meeting
once in six weeks, which [ think will add to the
already popularity of the Society.

Mr. Freeman gave a short lecture on * Hints and
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Tipe,” which was greatly appreciated by sall con.
cerned.

A wvery emjovahle evening was t to =
close at 9.45. Buzzer practice will be given from
8 to 0.45 in future.

Gulldford and District Wireless Society.

Hon., . Mr. Rowland T. Bailey, 46,
High Street, Guildford.
Baturday, June 1th, kind permission
of H.M. Air Ministry, & party the Guildford
and District Wireless Bocisty i

& very in

and instructive wisit to London ‘m
Aerodrome, Croydon. The party travelled to
Eaat Bﬁfdm by train, leaving Guildford at 12.50
p-m. were in high spirita. The pass for ad-
mission was soon ted to the officials by Mr.
F. A. Love, to whom the Society's best thanks
are extended for his efforts in obtaining it, and the
party found themselves under the command of
gentleman of ample proportions, bearing upon the
breast of his blue jersey, L.T.A.27, who conducted
them to the little house, from which the voice they
had all heard here in Guildford on their own " sets ™
is tranamitted. The wonderful working and opers-
tion of the whole station was explained at length
by the chief operator, a very pleasant gentleman.
who did not seem a bit upset at having to agamn
explain that which he had doubtless explained
to many other such parties. Unfortunately ** at-
moapherics " were very bad, and listening in was
a lhttle disappointing, some speech, however,
was heard. Suddenly a new interest was awakened
when L.T.A.27 asked if the party would like to
vigit the hangars. For nearly an hour keen interest
waa centred on the machines that ply between
England and the Continent. Ales! the vimit was
then over. The aforementioned gentleman, atill
in command, conducted them to the roadway,
and they were gone. All the joyz of the day were
not yet over, tea had been arranged for in Croydon,
and a right good tea it was, too, very kindly Fm&n
by Ald. W. T. Patrick, J. P. (Chairman of the
Society), and to him, after the " capacity ™ of
the party had been satisfied, & very hearty vote
nf thanks was proposed, and needless to say was
thoroughly supported.

On the whole the dng{ waa thoroughly enjoved
by all, and undoubtedly all were [ecli much
wizser on SBunday morning. The Bociety hope at
an early date to be able to pay a visit to soma other
station in the neighbourhood.

The Becretary would be very pleassd to hear
from anyone who is interested in wireleas or to
introduce them to the Bociety's “‘set " which is
open every Monday evening at 7 p.m., at 46a,
High Street. Guildford.

Shrewsbury and District Radio Society.

At & meeting recently held, the following oMicers
were elected :—

Chairman, Mr. T. Plummer, M.LE.E., Supt
Engineer G.P.0., North Wales District; Viee-
Chairman, Mr. A. E. White, B.Sc. ; Hon. Secretary,
Mr. W. Thomsasson, 1, High Street, Shrewsbury :
Hon. Treasurer, Mr. G. H. Greenberg ; Committee,
Dr. R. ©. Salt, Messrs. C. L. Naylor and W. (.
Tarrant.

Meatings at present will be held every month.
The Secretary will be plaased to hear from thoes
in the district who are interested in wirelesa and
are desirous of joining the Somety.
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Questions and Answers

Nﬂ‘I‘E—Tﬁumafﬁlmagunmuphudulﬂmdupﬂulufuﬂrmdeumhmﬂhmmm
information on matiers pertaining to both the technical and non-technical sides of wireless work. Readers

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

sheet on one mide of the paper only : Queries should be clsar ahd concise.
{3} Before sending in their
hﬁutnuhmdmuhﬁm before. (4) The Editor mwmfﬁ
(B) All queries masal be accompanied by the full name and resd o
Qu:{wwtﬂhmdummmumhnndmmnfﬂs
Ume.
tors will save time by writing direct to the
(T} In view of the fact that a large
answers are covered by patents, uﬂdﬂrmﬂ

which wnll be accepied al a Hime.
numbers to see whether the same queries
to reply to queries by post.
senader, which o for reference, not for publication.
correspondent, or, if so desmired, under a "' nom

conditions of service, etc., for wireless
various firms employing operators.
apparatus described in these

tons should be numbered and written on o separafe
(2) Four questions ia the mazimum
questions readers are advised fo search receni

(6) Readers desirous of knowing the

portion of the circuits ond
mmhmmnjrhmm

salisfy themselves that they would not be infringing patents.

“W.G." (Scarborough) asks if he should get
POGG and other tele on a single-valve eireus!.
{2) For inderpretation of FL 'S meleorological signals.
(3) If time signals sent owt by Moscow af 21.55
. M.T. or local fime.

{1} The sat shown should give PCGG rather
wenkly. For enjoyable results H.F. amph&cat-mn
s desirable. (2) An explanation is given in the
“ Year-Book of Wirelees Telegraphy, 1922." (1) See
tssue of April 22nd.

“L.P.M.5."" (Lye) asks re Fig. 12, page 726,
February |8¢h Zssus, (1) If the circuit inﬂ' work as
well with a number of lappings taken off the A.T.I.
ko o rotary suwnich. (2) How the filament baltery is
wired wp, (3) Windings for the A.T.1. (4) What is
the range of the set.

1) Certainly. Some a t of this type
of a4 ghder to the coil ia very rable. (2) Aa in
any two.valve circuit, we have shown recently, e.g.,
Fig. 3. page 812, March 18th. (3) and (4) The
rﬂng‘au[thautnlmumda ds on the size of
coils, For a range of, say, 8 metrea, coil might
ba 10¥ = 7" of No. 28 mth a parallel condensar
of 0-001 mfd. .

“F.C." (Madrid).—(1) Your serial of four
wires in | from A to C will be very good if
yvou raage the C end somewhat. It is undesirable
to have the distant end so close to earth sa you
show it. (2) Either of the wires mentioned should
’;t satisfactory. (3) The receiver will be all right

you put & condenser across the primary of the
first infu--va.'lvn transformer. (4) Apl:rmut $ kW in
the serial. We cannot say what music you are
likely to hear in Hudﬁd You should, of courss,
hear Eiffel P :

“"CONDENSER ' alton) sends a circudl
dldyrnmamfmh [I}Fnruﬁrmﬁumqfu (2y Iy
¥ will receive PCGG, 2 MT, FL, on t-e-kphuny
(3) Guugaafmhmfw Minghmmmmbmdr
.F-'-H' muﬂe!enpl&l of 300 to 30,000.

il) There are some errors in your cirouit as it
stands. A similar type of circuit 18 shown on
page 179 of the issue for May 6th and as this is
iven a8 the outcome of experience by
: - Stepbenson, the walues have no doubt been
ound ex . [2) Yea. (3) You ht

ase No, Ew‘ﬂﬂha I].'lllﬂ&l'} nm}n and 32 ITEE C.
im- the more ones.

“*AAC & ESSES AITCH ' (Falkirk) sends
two speci of wire which he proposes to use for
the construction of a telephone transformer for 120
oftme Sullivan telephones and asks for windings.

The wirea are really too heavy for use on the

ri . One is No. 32 8.8.C. and the other
Em, 36 B.8.C. Using the No. 36 you will require
approximately § ozs. for the primary and with
No. 32 as secondary you will need about 1§ oza.
Thia will make & very large transformor and conse-
ll.]unnt.l}r the core will need to be }* diameter x 4"
ong.

“*AW." (Harrogate) submits 5-valve mpi‘l-fidr
circuwil and asks for criticiem of the H. F. lransformers.

You do not say for what wavelength your H.F.
transformers are required. For your purpose, for
wavelengths beyond akout 1,200 metres, it is bettar
to use the resistance capacity mothod, as trans-
formers wound with many turns on the primary and
sacondary usually funotion as capacity couplers.
We would sugpeat that if you use No. 38 wire and
the 13" bobbin and wind about 35 turne in each
connecting alternate slota in seriea you will have
a useful transformer with an optimum wavelength
of about 1,000 metrea. Fee page 112, April 22nd
iasus, and lower portion of left-hand column on
Page 133, April 29th issue.

"““R.G.8." (Fulham) asls (1) If i iz possible
lo receive 2 MT and PCGG on a frame aerial 3° or
4’ in diameter. (2) For suitable cireuit. (3) Which
id the most efficiend, the frame aerial, or one of four
wires of abowt |V, or one single wire of abowt 25 feet.
{4) Whether a particular receiver t2 suilable for use
on a small asrial.

(1) Read carefully article on aerials in May 27th
irsue particularly the latter portion. (2) For
circuit” see page 108, June 25th, 1921, issue.
(3) The 25° aerial would probably be the most
afficient provided it is in an upper story, but we
strongly advise you to try and put up a few extra
feot of wire and so obviate complications and many

ea of amplification. (4) The receiver is a
*“ Burndept Ultra 111," and in our experionce gives
good mignals on & Amall aerial such as you describe.

“‘ C.E.G.B."" (Kensington).—(1) Aeriala should
point in the direction of the propagation of waves
in tha cass of the " L ™ type. With framea, their
planes must be alwaya in the direction of propagation.
(2) and (3) Frames are quite unsuitable for trans-
mission even over short distances as they do not
provide for setting up any appreciable strains in
the aether. Communieation can of course be
established between two frames over distances of
a few feet by placing them parallel to one another.
(4) Your frame serial transmitting circuit is guite
good as an oscillator but you would get the results
yvou require, that is, communication over 300 vards,
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were you to use a small aerial of a few feet long in
lieu of the frame.

“JRMcC."" (Palsley) asks (1) Gouge
sample of wire. (2) Naoture of sneulation. (3) é
u# i suitable for winding lelephone tranaformer for

HH;IH lﬂﬂmmuphm#mmlwm
4 1Tl fele “fra rouEKng were
i }.m ngs for telephone “tranaforme ng

(1) 34 8.W.G. (2) Bingle silk covered, l.lthnugh
the covering has been somewhat damaged in un-
winding. (3) The wire is ll'!llﬂi? suitable for

one transformers as the primary would take
up such & large amount of space. (4) You may try
the foll open core 6 long x }”
diameter, primary wound on first up to a diameter
of 2}" without insulation between layers. Becondary
for operating 120 ohm telephones to consist of
about 2 ounces of the same wire.

“8.J.8." (Glasgow) asks (1) If any of wires
submitted are suitable for winding intervalve H.F.
transformers., (2) Number of turns of 38 D.S.C
wire required to wind slab coil on 14" centre, tuni
um_rwmhmm;sumwmum mf?
condenser. (3) JTasue o
which article on School mmngrmhm-nppmrﬂ
(4) Falue sn micro of a mulli microfarad.

(1) All of the wires submitted are suitable for
intervalve oacillation transformers. Ome &single
tranaformer wound with copper wire will not
efficiently cover a wavelength range of 1,000 to
13,000 metrea unless you intend to tune it. If the
primary is to be tuned with a parallel condenser
then wind the primary and secondary so that the
coupling can be alightly loosened. If the primary
im not to be tuned, wind primary and sacon over
one another, giving the maximum coupling and for
1,0 to 1,700 metres use the shiny wire and put
on about one sixth of an ounce for each winding,
and for 1,500 to 3,000 metres use & quarter ol an
ounce for each. (2) A parallel condenser of 0-01 mfds.
acroas your inductances will considerably reduce
the efficiency. You should use a small condenser
of air dislectrie with & maximum value of 0-001 mfds.
With this condenser wind yofr eoils with (1) " of
single layer (not slab) for 200 to 3({) metres. (2) §"
for 1,000 to 2,000. (3) 4" for 3,000 to 5,000 and
{4) 10" for 7,000 to B,0M). As the larger coils are
of awkward dimensions, vou may try making them
of the slab type but in this cass we cannot give you
actual data as the method of winding conmiderably
varies the inductance obtained. The actual amount
of wire will be less than with the single Ilj-’ﬂl' ooils,
whoen concentrated in the amaller space.

380, September 17th, and page 465, 'Elet-aha-r E‘E;‘t%u
1921, issues. (4) 0-001 mfd.

kL' F. B. & Co." (Bromboro) asks (1) Whether
hiz sef 2 capable of receiving spark, C.W., and
tele phony, and if so, what range of wavelengths,
(2) For inductance windings. (3) Whether set
showld be capable of recetving Dulch and Chelmaford
concertd. (4) How can o be knoun when the sef is
oacillating.

(1} From your diagram it ia evident that the
arrangement of the circuit ia very well thought out
and is capable of all classes of reception, the wave-
length rangea depend primarily upon the windings
of the H.F. intervalve transformers, but of course,
if these are of the plug-in type, the range will depend
upon your tuning inductances. The circuit is not
the most efficient that can be adopted for the

iE w’ ! EFWH L3
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on of tele on wave below 50O
m (2) Yupnha:llnr not glwmhngth of wour
m&mt-nnafurmuunndynudunnt-;rumﬂym
wavelength range you mqmru, but if you wind
]rnm E” !I'mnﬁr for 6" along it with No. EB DC.C.

out your five ings at {7, 17, 27,
Ii" l.nd B, aerial cirenit will ba tunable on your
two-wire aerial from 600 to 2,600 metres. The
reaction coil may be wound on your 3}" former
with 2'° of winding of No. 38 8.C.C. with tapping
at ', 4", §” and 1} snd 27. (3) Suitable for
Duteh concert, but you will need to make two
amaller coils for 400 metre mhm}r reception
and the precise valuea can be found by
experiment. (4) Ithvurfﬂtdmtwhmthum
is oscillating for. if the reaction is very tightly
coupled a shrill noise will be heard in the nes
and as the reaction is loosened a ** breathing "
noise can be heard, terminating in a click when
oscillations ceass. C.W. mignals will be heard,
spark signals will have a broken note and the set
will seam particularly sansitive. When not reacting,
no C.W. will hehu:dmdthe gat will appear leas
sonsitive and spark signala will be heard on their
natural note.

“8SJ.H." (W.C.1) uishes fo know (1) The
names of the slations ABC, XYZ, GBA and GBB,
el 4 Nows sy Slamy LR Srester o

o over
ilh-rlm. (3) If H.F. amplification is ar efficient
on 24,000 mefres ar on shorfer wavelengths, such os
3, W) meires,

(1) Bee correspondence on page 238, of May 20th
issue. (2] The system of winding is quite afficient.
Other typea of coila could be wound, having less
self capacity but would be considerably more bulky.
(3) H. lification on long wavelengths 18 best
l.m:umphlhatr by resistance capacity intervalve
eoupling and thus is quite efficient.

*“L.A.W."" (Birmingham) asks (1) If circuil
submitted will give results. (2) What tmprovements
he might make. (3) Whether a fwo-wire aerial 30’
hgh and 46" long sa suitable for rece pld hom.
(4) Whether low resistance telephoner and telephone
trangformer might be used.

(1) Yes, quite satisfactory. (2) No improve-
ments with your pressnt apparatus. (3) Yes.
{4) Not recommended.

" CAMLACHIE "' (Millwall) has a crysial
receiving oulfid with which he gets very litile sucosss
ond asks for adevice as to the probable cause of failure

Your drawing does not show exsctly the way in
which the instruments are connected together, but
if correctly connected we see no reason why wou
should not at least hear ship and coast stations and
Eiffel time mignals and weather reports, and the
experimental ony transmissions by Masrcom
House,. Wedo not think it possible for you to receive
Moacow with a orystal receiver on 8o small an aernal
There would appear to be minorerrorsin the
ment of your aerial and we would strongly advise

ou to read the Instructional Articles that are given
in this journal, the previous ones being in the May
27th and Juns 10th issuea.

“W.G.W." (Fulham).—Your list of compo-
nents would appear to be quite suitable for building
up a three-velve set, but we should advise to start
with a receiver employing only one valve, and then
having got that working ut.ldmtnnh. you may
conaider the addition of amplifiers and slaborate



June 24, 1922

circuita. We cannot advise you on the
merits of the instrumenta prodoced by the various
manufacturers. Explicit details for the making of

s mngle valve set will be givem shortly in the

Instructional Articles.

“FOURTH HOUSE '' (London) aqaks the
suilability of a specimen of wire for the construction
of on aersal.

The wire stated by you to be No. 18 phosphor
bronze is, we believe, No. 18 B.W.G. copper. It
will give quite good results, though, of courss, be
careful of kinks.

“G.B.W.' (Sunderland) wishes io add one
amplifying valoe to ningle valve sel.

The addition of a low frequency amplifier will
mﬂh$ I:;uilt- requlta and E:rqmt{.l lhumngﬂ ﬁ
mt i n‘.‘rnnnun‘l:m!; ve iregquen
given in The Wireleas lil"l:rl:i! and Radio §m+
Connect the primary of a low frequency intervalve
transformer to your telephone terminals and bridge
thin winding with a 0-002 mfd. condenser. Take
the enda of the to the grid of the sscond
valve and to L.T.—Connect the t in parallel
with the filament of the existing valve. The plate
of the second wvalve ia connected to ome of the
telephone leads and the other lead to the H.T. +
terminal of your panel. ;

"“"MEGOHMS "' (Snodland).— Do not connect

¥our variable condensar in sariss with lead hunrpt-l].
but transfer it to the serial circuit, connecting either
between inductance and aerial lead for reception
below 600 metrea or in parallel acroas the inductance
for longer wavelsngths. The potentiometer is not
esentinl when uwsing a silicon detector. Connect
the debector and telephones in series and join them
across the leads from the inductance. It ia
mpoesible for us to say wavelength range without
precise detaile of the construction of the coil.
_ ""RADIO '" (Eastleigh) wishes to know how to
incor porate a four-electrode valve in o special receiver
marked ** Type 2843 " and manufactured by the
Mareoni ﬂmmny of Canada.

The receiver 8 one o tly embodying
separate circuita for short mm wave reception
and we do not see how the four-electrode valve
with ita several tuned  inductances, transformers
and condensers can be conveniently fitted to the
set. Very little practical data is availahble at the
moment on the construction of seta using the four.
electrode valve. We would advise to carefully
Itnd‘ythnmmtnmmnnpngﬂiﬂl and 202 of
May 13th issue . The merits of the various circuita
are not known outside the ressarch laboratories of
the ucera of thia t of valve.

"E.E.E." (High Barmet) asts (1) For the

method of adding o nole magnifier o his s valve

set. (2) Number of turne of No. 28 D.C.C. wire
requirad lo give 250/800 metres on a former 34"
diameder. (3) localion of erperimenial stalions

XYZ and ABC.
af L.F, iniervalve

(1) As your te hnnutamunlh are connected
on the negsative of the H.T. battery you will
nead to either change them about or short scircuit
the tarminals and connect your inter-
valve transformer betwean the itive of the H.T.
battery and the H.T. 4 termunal. The primary
must be bridged with a 0-002 mfd. condenser. The
remainder of the oonnections are as given to
“ G.B.W."" (Sunderiand). (2) Precise number of

(4) For conatructional delails
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turns depends upon dimensions of aerial. Try 30
to 36 turns in the serial circuit and 40 turnsa of yvour
No. 38 on a 3" diameter former for reaction ocoil.
{3) Bee reply to ** 8.J.H." .C.). (4) Make one
nlthet«y‘pag ibed in the article of June 17th
issue, winding primary and secondary with No. 46
8.8.C. wire and making secondary have twice the
depth of winding as the,

““M.N.'" (Gosport) wes with regard
!ﬂlhﬁfﬂiﬂnﬂfmin_ﬁmmtnm{dund
proposes bo adopd three-valve H.F. mm
He wishes to know (1) Which s the more
resisfance capacily, or lransformer coupling. (2) I_il"
the 34" x 44" ebonile fubes he has are suslable for
the construction of H.F. dintervalve tranaformers.
{3} I'f we would advise him to adopt the oircuid shoun
in Fig. 3, page T05, February 4th wssue.  (4) Whether
grid condenser and leal: rectificahion 18 necessary on
the last valve.

{1) Transformer coupling gives the better reaulta
up to 2,600 metrea and beyond this wavelength the
resistance capacity method 18 wsally more con-
venient. (2) With the tightly cou transformer
windings it i# not advisable to attempt tuning with
a variable condenser. Your tubes are of rather
large diameter for the purpose, but may be satis-
factory if your transformers are well . Make
primary and secondary windings of exactly the
same number of turns insulated from one another
with & single layer of empire cloth. Use 50 turns
for each winding for 300 metrea, 160 turns for 600
metres, 450 turma for 1,000 metres, 800 turns for
1,50} metres, and 1,300 turns for 2,({) metres.
Make both windings in the same direction or take
off grid and plate connections from the same end
of the coil. (3) and (4) The figure referred to can
be wall recommended, arranging potentiometer grid
control for the seeond l.ndmthird valves,. Try &
** soft "' valve for the rectifier with separate potentio-
meter control. The potemtiometera you have out
of Mark I1I tunera may be used satisfactorily.

“H.G.W." (Bow) wishes to know (1) and (2)
If his set eonsisting of detecior valve with reaction and
nofa magnifier i suilable for the recepiion of the
Dhateh mm{'t (3) Why he {oa a ﬁiﬂcuur:}n Eaérp-mg
his tuning constand during rain and (4) The source
of telephony using call sign XYZ, which he stales is

than 2 MT.

(1) and (2) Your circuit is in every way correct.
and should gwa PCGG on a suitable asrial. (3) If
your serial 18 not well insulated it may be that the
wot causos s partial earthing. Rain may actually
run down your leading-in wuaandmniﬂathm
stream of water to earth. Examine your leading-i -in
insulator and study the points to be obeerved in
serial construction van in the article on Experi-
mental Station Dﬂlg‘n,ﬁﬂ 250, May 27th issue.
{-I}Eura];&rtﬂ“ﬂ.l {(W.C.1).

' {Barcelona) asls gquestions relafing
to the suitability of Ma coils for tuning to Paris and
short wave signals.

Your basket coils would appear to be quite suitable
for the reception of Parie but it is not poasible to
say what wavelength they will give without knowing
the dimensions of your aerial. For reaction effects
it is only necessary to couple one coil out of sach of
the two circuita which in themsslves may consist
of many coils. Basket coils give very satisf
regults and can be classed among the most efficient
of compact tuning coils. You would do well to
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make up independent seta of coils suitable for the
various wavelengths. We suspect that your
difficulties are not in your tuning coils but in your
circuit nn'a.n‘gmuen

o G.E T. (Enﬂeld Highway).—(l) Your
cirowit 18 guite correct excepting that you have
omitted the condenser across the primary of the
firat intervalve transformer which should have a
capacity 0-002 mfd. (2) CQ means ' All Stations."
(3) Bee page 202, June 3rd issue.

“P.R.T." (Hemel Hempstead).— Your aerial
tuning coil should tune up to about 4,(H{} metres on
a two.-wire P.M.(C. aerial with parallel condenser
of maximum value 0-001 mfd. (2) The two-wire
aerial is to be preferred. (3) 8o few turns of wire
would be ired to tune to 100 metres and the
number would so critically depend upon the
capacity of the aerial that it is quite impossible
to advise you, whilst s briefl test would soon give
the data you require. (4) A pu.nuﬂlm eoil to tune
to 1,000 metres would not consist of 10 times
sither the turms or length of wire that gives
100 metres. Wavel variss as the square root
of the inductance, multiplied by the added and
self-capacity of the circuit.  Thus if the capacit
in great a few turns of wire produce a8 m

tnr wavelength change than if the multiplying

representing the capacity is amall. Moreover,

thu mductnnw of & pancake coil is not precisely

gnporhcma.l to either the turns or length of wire.

ith inductances it is always so very easy to try

various amounts of wire and notice what stations
they brm%m,

“*RECRUIT " (Birmingham).—The 10 extra
fest addod to your 70 ft. single wire aerial should
prove an advantage provided the joint ia waell
soldersd as vou pro . Light flexible wire
should be quite suitable for lead-in and earth wires.
A perusal of the article on Aerial Construetion on
page 268, May 27th, issue will acquaint you with
all the desmirable rhﬂn an aerial should posscss.

“G.E.D." {Iﬂ.ll ) i# demigning a single valve
aet and wishes to know (1) Sizes of A.T.I. and reaction
coils for wavelengths 100:3,000 metres. (2) Susda-
bility of 0-001 mfd. condenser for aeral circudd funing.
i3) Fora book indicating how to calculate relationship
between aerial and reaction ¢l windings,

(1) For a reacting receiver it 18 not necessary to
use Litzendraht wire, as any damping that this
stranded wire mavy obviata could have besn com-
pensated for by increased reaction coupling. Of
course, with non.reaction receiving sets it i a
distinet advantage to wind the inductances with
wire having low H.F. resistance. To cover the
range of wavelengths it would be preferables to
employ 8 number of interchangeahle coils as it is
difficult to make a circuit oscillate on short wave-
lengths with a large amount of wire electrically
connected and wvet not included in the oscillating
circuit. Exact windings depend upon aerial
dimensions and you cannot do better than to
determine the windings by experiment. (2) Quita
suitable a8 would be the smaller condenser out of
the Mark III tuner, the capacity of which is about
0-0004 mfd. and not 0-0025 as vou state. (3) Tuned
reaction cirouits in genoral may consist of the same
number up to half a8 many again as the turms in
the mserial circuit. BSee * Radio Experimenter's
Et:lndhnnk." by Philip R. Coursey, Wireleaa Pross,
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“T.R." (Preston).—The firat gauge wire of
the samples you submit is No. 38 D.5.C., which
is hardly fine enough for the construction of a tele-

ne transformer of small dimensione. Ii you

ve sufficient of this wire you might wind five
ounces of it on a core of soft ron wirea 4 "hn.g
ary and over this ons

* §" dinmeter for t.]mg:rlm

ounce of No. 30 B.5.C the secondary. As you
propose using a crystal detector, the use of a tele.
phone transformer is unnecessary and not to be
recommended and unless you intend to take up
valve working later on we ﬂmuld sdvise you to go
to the expense of having your telephones rewound
to 4,000 ohma. (2) The maximum capacity of your
condenser is about 0-0009 mfd. (3) Yes, certainly,
though you do not need the 4-volt battery unless
your crystal is carborundum and then you will also
need & potentiometer. (4) For circuit see Fig. 3,
page 80, April 8th issus, omitting the potentiometer

and battery if not applicable.
“AAW.G." Pﬂlarllidl]n asks (1) The best

mdhadafmnaﬂmguht#ryhﬂaryda!ld and
what to wee. (2) Warelength range of a sd.
{(3) Method of comnecling a primary coil lo sel
(4) What 12 a polentiomeler.

(1) In your set put the aerial to the slider and
the condenser to the top of the coil and not wvice
versa as shown. Bee Fig. 5, page 124, April 22nd
issue. (2) Up to about 4,000 metren. (3) The
rearrangement should be as in diagram (Fig. 1}

[xandi

Fig. 1,

(4) A device for applying a vanable potential oo a
orystal or other instrument. It consista of a resist-
ance of about 300 ohms, fitted with a aliding
uununq. t-EinélTnmenNmtﬂd up &8 shown in the diagram

a3 ' (Malvern) asks (1) G'l.um
aboul a sel skeiched. (2) If the two wires of @ fumin
aerial need be parallel

(1) The only way of getting sufficient variation
nfmcunnmt.hthuarmngnmmt-wouldbutnu
basket coils for B and C. We cannot give dimen-
sions a8 you do not state your wavelength uire-
ments. e A.T.C. lhnuldbpmbuﬁtﬂmﬂ'
(2) No, but they should not be inclined at any Ereat
angle to sach other.

“R.N.B."" (Camden Town) askse (1) For

diagram valve .m! mmbh
@) el Bt iy et ;';"ﬂ wThony.
coils as bas M'i-il and 'll.lIr

wd-l- would need a larger condenser

1) Anmhhlamrcmtulhmmﬁg 1, page 335
June 10th issue. (2) Telephony in the Luu:lur-.
district ; shipe within about 100 miles and conti-
nental atutinm, such as the Eiffel Tower. (3) Hooey-
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comb coils may be used il desired. If so, the
condensers need not be larger.

" C.E.P."" (Pontypridd) encloses a skeich of his
receiver and asks (1) If the connechions Husiraied
are OLK. (2) If nod, whai allerations are necessary
fo receive fele y. (3) If correct, what are the
mpnh'-diu of the apparatus. (4) What telephones

ore
1l]|Hn ‘Connect as in dingram, Fig. 2. (2. As

Fig. 2.

sliered, the set will receive telephony from near-hy
stations. (3) Telephony range probably about
20 miles. (4} Any high resistance, reeistance not
ks than 2,000 ohms,

*“NIB ** (London) asks (1) If it is possible lo
pei pood resulls with a and frame aeral 3 fi.
spuare.  (2) If o method of winding a frame aerial,
which he skeiches, is correct. (3) If results are
im poarible as w. what valve sel we recommend,

1) Quite im ible unless you are in the
immediate neigh ood of a fairly high power
transmitting set. (2) Method suggested is correct,
provided of course the frame s made sufficiently
sirong mechanically. (3) This depends on results
required. For London broadcasting one, or at
most two valves with a certain amount of reaction
should - be sufficient. If greater distances are
required three or four valves should be used with a
frame set.

"H.C.G." (lLondon) asks (1) Re Fig. 13,
page T27, Februnry 18h dssue, if alob inducionces
wordd do. (2) Ihmensions of coils o tune from
1%0 to 30,000 meires.

{1} Yoo. Honeycomb coils would be much
Prﬂfﬂlhhfurthnlnngarwwnlangthl. (2) Assuming
this is done, about eight coila will be required, with
& mean diameter of about 2, the number of turns
would run from 40 for the Iuwut to 1,000 for the
highest wavelengths.

“¥.R."" (Grappenhall) asks (1) For criticiem
of set. (2) What kind of telephones are suiable
(3) How to stop the aliders on the inductance coils
culting a ridge in the wire.

{1) Bet ahould give desired resulta, but would be
better with an A.T.I. u-i.lhuuj. 4" diameter and
No. 22 wire. (2) Any t with resistance not
lesa than 2,000 ohma. (3) ully round the face
of ﬂu plu.ngnr which rests on the wire, and do not

t- a tension on the controlling spring.

”'ﬂ "' (Pelton) aska (1) If ks set u:m‘rﬂy
Hﬂdup. [I‘l What ymprovements could be made.
(3) If he added a similar velve and panel would he get
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the Duich concerts. (4) Musi the grid and the valve
suid your valee, or wll any lype of valve de.
(1) Yea. (2) The use of two tuning circuite
loosely coupled, instead of a =i eircuit, would
be & distinct advantage. (3) addition of a
peoond valve with H F. coupling ahould give yon
PCGG, but not very strongly. Tt is not
to have an additional filament resistance for the
second valve. (4) The values of the grid leak and
condenser depend upon each other. The type of
valve, nature of the circuit, and the wavelength to
be received. For average conditions and short to
medium wavelengths use about 0-00005 to 0-0002

mida.
r{Hﬂﬂhﬂ' Tydlyl) aaks

“* RADIOLITE '
(1) If o five-valee am ing #ef wniih a 8 fi. frame
il receive irans-

e m‘hmﬁm (2 W#ﬁ big fra
w2 high- atafvons, ) uh a by me
acrial and two valves could he receive GI‘..DEI spark
or Duwulck concerins,

(1) If the design of the set is good, transatlantio
stations should be received under good conditions.
(2) Very doubtful. You would get much better
resulta with thaunuiuwdhlmﬂzrlm%

“G.P.B."" (Huddersfield)
telephony be distorted o the aerial runs
3 ft. parallel with a waler-spout. (2) Is H.
_ﬁam‘wu betier than L.F. for telephony. [:!'l What
should be the capacilies of the across bthe
A.T.1. and reaction. (4) Wil his circuil receive
PCGG and 2 MT.

(1) No. (2) Yes, unless the L.F. resistance
capacity amplifieation is used. in which the prefer-
ahnu]ldahennmaﬂh:fthakmdn[rﬂulhmmrnd
i.e., L.F. for very loud signals, H.F. for making
very weak nignals audible. (3) 0-0006 mfd. across
the A.T.. We prefer to omit a condenser across
the reaction coil, but a similar value can be used
if desired. (4) PCGG possibly. 2 MT doubtful,
owing to the smaller propagation efficiency of the
shorter wave now used.

"IVY "' (Blrmingham).— (1} Refers to Circuis
Fig. 2, page 164, April 20¢h issue, and osks whether
umﬂihmeﬁmuﬂmmhmqﬂhpﬁm
md-err for grid conivol instend of condenser and

leak. {Elﬁ'dupﬁﬂibﬁm in a calibration
card for a Marconi type 18 receiver. (3) Wire for
intervalve transformer 500 to 5,000 metres.

(1) Yes, potentiometer mnt-m-] should be quite
satisfactory and if the valve is at all " soft ** you
might obtain better results. (2) We do not think
g0, a2 you no doubt purchased the instrument
second-hand, but imagine that you

mph

we should i
would have no difficulty in calibrating the set
urself from & standard wavemeter or putting it
in the hands of & laboratory that undertakes wireleas
calibration work. (3) For an aperiodic transformer
with optimum wavelength 2,000 metres use
No. 40 8.8.C. " Eureka " wire winding & m
layer on an ebonite tube former 5 long x 27
diameter for primary and a similar length of winding
for secondary with empire cloth insulation between

win
“SG.” (Manchester) asis (1) For eribiciem
of his three-valve sel. (2) Should he use a serics
or pargllel condenser on the A.T.I. (3) Daia for
his funing ooals,
{l] The set appears O.K., but we should have
ted & condenser across the pri of the
H,F, transformer to improve results. You will
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uire practically no filament resistance with R
mii.'m. and 4 volta. Any mrH‘iumcy may bo dus
to {a) too large values for the A.T.C. ; (#) unanitably
adjusted reaction: (c) m{-ﬂicmn:}y of the H.F.
tranaformer ; (d) wrong values of grid leak and
condensar. (2) [If possible avoid using any parallel
capacity on wavelengths not execeeding 1,500
metres. Berier capacity may he used on the
shorter wavelengths with advantage. (3) We
do not recommend honeycombs for the compara-
tively short range you require. We suggest for
the A.T.1. 7“x4" of No 24 with slider or tapping
at 4", 14", 3" and 5", with variable series condenser
of 0-0015 mids. For rmr'tmn coil 4« 3" of No. 24,
with two or three tap

‘““E.H.C." {Ardinﬂler Gul:leﬂ:e, Sussex) aaks
for eriticiem of enclosed dingram of aet.

The whaole set is of so unusual & type that heyond
saying that it transgresses all accepted rules and
that we are sure that it will give no results we can
give you little help. We suggest that you study
any loxt-book dealing with valve circuits,

‘L.8."" {mr.-hmund]. For r cryatal set to receive
broadeasting, asks |f] ormer 34" = 10 wound
with 22 S.W.0. .m:r (2} Would a fired
condenser gire mlu_,l"urlury rs-ruﬂ-n and of what
eapacily showld it he. (3} The wuvelength runge.
{4) Should he receive Paris time signals.

(1) Yea, (2} 0-HHI? mfd. in serica with the
AT.L, and 0-002 mfd. in series with the telephones
may be usad. (3) Up to abhout 6K metres. (4)
"No; to do this yvou would require & much larger
roil, say 107« 8" wound with No. 22

“"R.V."" (Retford) asls how he eon have a
broken French R volee revacuoted.

We aro afraid 1'.hm cannot be done as the expenas
of re-exhausting is so nearly aa great as that of
the production of & new valve that manufacturers
are not prepared to undertake this class of work.

“*RADIOSTAT "' (Catford) asks (1) Whai
was the wavelength and power wsed by Marconi
Howuse lelephony stalion for transmissions re Cor-
pentier-Leusa fight. (2) Will the Marconi House
station he ome of the future broadeasting stations.
(3) Jf it in true the P MG, has removed all restrictionas
rmurdmg amateur aeriale and  relinguished the
inapection of statons. (4) Tn o single valve circuit
where the H.T. in 680 volts and L.T. 45 volis, with
Ehe wrual P.MG, oerinl, how far cowdd the howols
of the valve be heard on another single valve receiver.

(1} Approximately 11 kW input, 352 metrea.
{2) This is not yet settled. The question of loration
and running of a transmitting station will be decided
by the P.M.G. in consultation with the manufsc-
turers intersated. (3) No. Some lessening of
the werial restrictions has been promised, but it
in unlikely that the inspection right will bhe
abandoned. It will possibly be more rigidly en-
forced, particularly with a view to the slimination
of radiating receivers.  (4) Quite impoasible to
gayv. One or two miles ia gquite a possible distance.

""AV.E." (Fulham) nsts what sfaliona he
showld gef with a aingle valve set,

Thia depends, of course, entirely on the type
of set.  With a good set you should nbtain telephony
from stations within 50 miles, ship stations and hi
power European Stations. You might even et
American Stations under very favourable conditions.

“AJH." (Harrow) asks «f o wireless aet
wowld be a practicable proposition in o situealion
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A0 yarda frnﬂi a Mefropolitan Station and Sfrom
telegroph wires,

We think it probable that useful results would
be obtained, particularly with the serial at right
angles to the wires. You may have some trouble
from inductance, particularly if much L.F. am-
plifieation is uased.

““ C.N."" (Chesterfleld) asks (1) for criticiam
of a eryatal aet, (2) Windings for the tumer. (3)
Resistance for the telephones. (4) Criticiem of a
eealire wef,

{1} Bornite to be used with zincite, not slone.
{2} Ahout B < 6" of No. 22. (3) At least [,(dN)
ohme unlesa a telephone transformer is used
(4) Condenser (a) 0-0005 mfds. A grid leak is
useless without a condenser across it. Telephones
to be shunted by a condenser. Circuit otherwise
0.K.

“C.C."" (Chelmsford).—(1}) The simples:
way to reduce your wavelength would be to use s
fixed A.T.C. of about D-0002 mfds. in series with
vour present coil, which should, however., tune
down to 30 metres as it stands if the switching
is correctly carried out. (2) Signals from Writtle
ghould he strong, and from London audible, but
quite weak.

“M.R.N."" (Oxford) hes a mingle valve long
range receiver, and aska (1) Should ke be able
receive felephony., (2 Tn whal issie was a fwo or
three wvalve amplifier L.F. suitable for the aboree
el described,

(1) This set s most efficient at longer wavelengths
than are used for most telephony. London tele-
phony should be audible, but will probably I»
weak, (2) Such a set har been deseribed in deta:d
recently. For a suitable cirenit see Fig. 1, pagr
811. March 18th issue.

“LW.T." (Sunninghill) encloser a  sleich
af his aerial and asba of o would be efficient when
wsed with a single or fwe valee receiving set ; f nof,
what alterations rwould be neceasary.

The arrangement suggested should give fairly
good results. [t woold, however, be better 1o
keep the whole aerial further away from the houwse
if it could be managed. For instance von might
arect & mast near the receiving room and carry
the wire from there direct to the mast at the fag
end of the building. Either a twin or single wire
werial may be used. A two-valve set would meet
with vour requirements.
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Prices as we go to press on June 16th, are : —

Marconi Ordinary . . £2 11 0

s Preference .. T 7 6

" Inter. Marine.. « 1 130

o Canadian . as 1 4
Nadic Corporation of America :—

Ordinary i i ie, L B

Prefercnce .. o - 15 O
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