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A COMPARISON OF THE SELF-CAPACITIES
SINGLE LAYER AND MULTILAYER COILS

By W. ]. Brows, B.5c.

FoRrRTNIGHTLY

OF

T is not intended to give here a mathe- across the ends, and we maintain a constant

matical treatment of the subject, but
rather to show the application of a simplc
Tnd very approximate method for comparing
he stlf-c:lp:&l:n:tes in various forms of tuning
inductance. No attempt will be made at
the calculation of the actual self-capacity.

It is, first of all, necessary to give a definition
of the :.elt'—t:apanw of any coil.

Any coil used in practice hay, besides
inductance, a “ self-capacity ' between each
pair of neighbouring turns of wire, and also
between each pair of consecutive layers.

If the coil is connected up in any A.C.
circuit, its action is not that of a pure in-
ductance, but that of an inductance having
a condenser of a certain definite capacity
connected across its terminals. The capacity
of this condenser mav be defined as the
** Equivalent Self-Capacity " of the coil,

Flg 1{a) and (b) shows the two equivalent
circuits :—

A A
ACTLUAL ©OIL pEmdiens
HAWING ND
- POSSESTING SFL F=CAPACITY
= SELF-CAPACITY
= EQUIVALEMT
Be— 1 B CONDENSER
() (bl
Fig. 1.

™ ow, suppose we take the ideal inductance,
having the equivalent condenser connected

alternating voltage # across the terminals AB.
Let € = capacity of the equivalent con-
denser.
f = supplv frequency.
Then current flowing through the condenser

= [ = 2ufV.C (1)
r.e., with constant supply voltage and
frequency the condenser current is pro-

portional to the equivalent self-capacity.

We can now apply this to the determination
of the equivalent self<capacity, h}f taking each
little element of self-capacity in the coil,
in turn, finding the condenser current rhrnugh
the ntherru:nt1h and finally combining all these
currents to find the total condenser current
Alowing between the terminals A and B;
this gives us a measure of the equivalent
self-capacity.

The above is most clearly illustrated by
taking a few examples : For simplicity in
calculation, conditions are taken which would
never be met with in practice, but as the
results are only intended to be comparative,
this does not matter,

First, we will assume that the capacity
between any two neighbouring turns in the
coil [E]ther in the same layer or in consecutive
layers) is equal to | microfarad.

Next we assume that an A.C. volaage of
| volt s maintained across the ends of the
coil, with a frequency of such that 2nf =
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Let us take a coil having one layer of
twelve turns, Fig. 2.

Then the capacity between each pair of
consecutive turns = | mucrofarad, and the
voltage between each pair of consecutive turns

= . volt,
Substituting in equation (| }—
I, = 2nf.F.C.
=1xX i Xx1=,

Therefore, current through each element
of ntlf*ﬁ[ﬂﬂlf}' = ;4 microamps. As all
the elements are in series, the total condenser
current from A to B = microampere.

Since voltage between ﬁ. a.ml B =1 vol.

The equivalent self-capacity is given by :(—

I = 2af V.
g oo d
* T Tnf ¥
J ]
= = 1"t #F

Now, consider a coil having the same

total number of turns, but wound in two

(Fig. 3.)

layers.

Here we have, as in the previous case,
the 11 elementary capacities between turns,
all in series.

In addition to this we have a * layer
capacity ' between turns Nos. 1, 2, 3, 4, 5
(all in parallel), and wrns Nos. 8, 9, 10, 11
and 12 (all in parallel).

This layer capacity may be taken as

160
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approximately 5 mfds,, since there are
five turns in parallel in each layer. The
voltage across the capacity varies from 1 volt
between turns | and 12, to % wvolt between
turns D and 8.

The mean voltage across the * layer
capacity " is, thrr:fnre,;l—x_i—]@ = ¢/} volts,

and the layer condenser current (from equation

1)is :—1 % X 2 = || microamps.
Added o ti‘]lﬂ, we ha'l.e the condenser
current between turns == |, microamp,
. Total condenser current = i1 micro=
amps.

.. Equivalent self-capacity = 7§ uF

IuF g IuF

Now we will take a coil having three layers
of four turns each, and treat it in the same

way. (Fig. 4).
Taicmg the hrst pair of layers : the layer
capacity is between turns Nos. 1, 2, 3, and

turns 6, 7, 8, and is therefore = 3 _u.F-

The vultagc varies from {; to [,
having a mean value of 7 volt.  Hence,
the layer condenser current =y x 3 =
K microamps. haw, the Eapnclt].r between
the first two layers is in series with that
between the second and third layer, so that
the total layer condenser current between
Aand B = |{ microamps.

Adding to this the condenser current

between turns, of !, microampere, we
get a total condenser current of ¥
microamps. Hence the equivalent self-
capacity = || uF. In the same way

we may work out the equivalent self-capacity

LNIVERSITY OF MICHIGAN



SINGLE LAYER AND MULTILAYER COILS

for various other arrangements of layers

and turns, and some results are tabulated
below.

- 5w ' L . | w | bt
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In the above wmble it has, of course, been
asumed that the mean radius of the coil
remains the same in every case. '

It is interesting to compare the cases of
coils having respectively—{a) two layers of
six turns each, and (B) six layers of two turns
each. The first 15 known as a “ Two-
Laver " coil, while the second is generally
known 35 a * Pncake coil ; as, however,
the term * Pancake Coil usua"jf includes
coils wound on the * Basket™ principle, it
might be as well to term coil (&) above, a
** Disc ™ coil.

We will assume that the two coils (a)
and (b) have the same mean radius, and
we first notice that their inductances are
equal. Referring, however, to the table
on this page, we see that the self-capacity
of coil {.ﬁ] is only } that of coil (&) : the
coil (4) is thus greatly to be preferred for

usc as a tuning coil

'
I
i
i
{
|

Fig. 5. (b)

On comparing Figs. 5 |:.-a_] and 5 (), it
will be seen that the *disc™ coil consists
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really of a pile-winding, except that it is
executed in spn-a.l instead of in :}ahndrlﬂi
fashion. It is seen from a comparison of
Figs. 5 (a) and () that the self-capacities
of the disc-coill and of the pile-wound coil
having the same mean radius  are
approximately equal. Other considerations
show that the inductances of these two coils
are also equal, so that the coils are almost
equivalent (electrically) in every respect.

Now, it is well-known that a two-layer
coil has four times the inductance of a single-
layer coil of the same length and mean
radius, while mking only twice the amount
of wire ; a three-layer coil has nine times
the inductance of a single-layer, and so on.
It is obvious, then, that great economy can
be effected, both in wire and in space, by
winding a coil in several layers.

The layer-wound coil may, as seen above,
take the form of either a plain layer-
wound coil ; (2) a pile-wound coil ; {3} a
disc coil.

The first has a very high self-capacity,
as seen from the table, and is, therefore, un-
suitable for use as a tuning coil. The
second has a low self-capacity, and is quite
suitable for use in a wireless receiving set,
but the winding by hand of such a coil is a
very tedious operation, as anyone who has
tried it will agree. The third form of coil
(disc coil) has a low self-capacity, like the
pile-wound coil, and may be very easily
wound, as follows :—

A former should be made, consisting of
two large discs of wood, with a small thin
disc between, the three discs being bolted
or screwed together.  This former is mounted
in the lathe, or on any spindle capable of
rotation, and is simply wound with wire to
the required depth (see Fig. 6); it is not
essential that the wire should lie quite evenly,
in layers, though if it can be made to do so,
so much the better, as this keeps down the
self-capacity. The wire mav be left on the
former when in use, or, if I:iﬁln‘_‘d the whole
may be soaked in paraffin wax. When cold
the former may be unscrewed, and the coil
carefully drawn off the inner disc. The

LNIVERSITY OF MICHIGAN
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latter method has the advantage of leaving
the former ready for the winding of other
colls.

In order to take off wappings from such a
coil, one or more sawcuts mav be made
down one flange of the former ; at suitable
intervals during the winding of the coil,
loops of wire may be brought out thmugh
the sawcut, to act as tappings.

Considerations of the ** pancake™ or
*disc " coils, from a theoretical point of view,
led the author to experiment with this type
of winding.

Having at hand a section of the secondary
winding of an induction coil (believed to be
the standard Marconi 10-in. emergency
coil), this was tried as the aerial rtuning
inductance of a direct-coupled two-valve
set.  D'his coil was about 5 ins. in diameter,

THE WIRELESS WORLD

and }-in. thick, and was wound with No,
36 S.W.G. wire,

A somewhat smaller disc coil, wound
with No. 40 5.W.G. wire, was used as a
reaction coil. Using the regulation amateur
aerial, this set brought in Eilvese (Hanover)
on about 9,500 metres, with no condenser
across the ALT.I. With a condenser across
the A.T.l., Annapolis came in quite clearly.

I-"‘r-f:'l.-'m.|..-L-§f.l1.-'.,I single-layer coils had been in
use, tuning up to about 8,000 metres with
no condenser. The disc cmis gave signals
of about the same strength as those given by
the single-laver coils; and whereas the
single-layer coils had several pounds of wire
on, and took days to wind, the disc coil took
only a few ounces of wire, and such a coil
could be wound in half-an-hour in the lathe.

Two such coils may be used in conjunction
as a loose-coupler, with a third coill for
reaction ; the coils being arranged parallel
to each other. Two disc coils connected
in series would make a very convenient
variometer, covering a fairly wide range of
wavelengths.

The author hopes that this article will
give some encouragement to amateurs who
are contemplating the construction of a long-
wave recciving set, by shuwmg that it 15 not
necessary to build up enormous single-layer
coils, nor to impair the efficiency of the set
by connecting a large condenser across a
comparatively small aerial and tuning
inductance.

A VALVE PANEL SET

By G. LawTox,

PROPOSE in the following note to
;:,l-.i: a description of my wireless smation,
which is easy to operate, and gives good results.
The aeral consists of 2 copper wires
(18 gauge) suspended at a height of 28 feer,
with a total length of 50 feet, he feeder,
or lead-in, being 20 feet in length. The
aerial is of the L type. It is badly screcned

on all sides by houses.

The earth wire is soldered to the water
pipe, a length of No. 8 gauge copper wire
being used. The receiver emploved is of the
|-valve type, viz., a Marconi M9 valve panel,
fAtted for C.W. or spark, which gives ex-
cellent results.

The high-tension battery is 60 voles, an
accumulator supplies  the 4-volt hlament
current,
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The tuning is done by slab inductances,
which can be easily fitted to the Marconi
panel. Good loose coupling between the
reaction and the tuning coil can be obtained
with _the discs 5 inches apart.  Lafayette
is quite clear when this coupling is used.

The circuit emploved is shown in the
diagram,

The tuning s done by rhe condenser as

shown. The reactance circuit is aperiodic.
Mala, Moscow, Madrid, Budapest and
Gibralar  are  received l:]r:arl'.r in broad
davlight.

By using different slabs a range of wave-
lengths from 600 to 24,000 metres is obtained.
This apparatus is, as the diagram shows,
of simple design, vet it is very efficient.

The only adjustments necessary being at the

condenser and coupling coils. I find it a
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great improvement on the slider-tuning in-
ductance.

—r = T

MENISCUS MICROPHONES

PAMPHLET just issued from the
Government  Press  at  Cairo, for

the Egyptian Ministry of Public Works,
describes a new form of microphone devised
by Mr. E. B. H. Wade, Director of Research.
The principle of the instrument, which
is very simple, was inspired by Mr. 5 G.
Brown's microphone, but the two are really
quite dissimilar. The arrangement of the
essential parts is shown in the accompanying

sketch, in which ] is a plass tube drawn
out to a hine point with an orifice at the top,
about 0:3 m.m. in diameter. This tube is
pushed through a rubber stopper in a piece
of inverted test tube, which lies at an angle
as shown. The apparatus is filled with a
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solution of copper sulphate and terminals for
the electric circuit provided in each tube.
The whole arrangement is mounted on a
tilting table.

The level of the liquid is so adjusted that
the orifice of the pipe | just pierces the menis-
cus of the solution. The tilting table is then
moved until the orifice just grazes the
meniscus and the microphone is ready for use,
In these circumstances a current of from
2 o 3-5 milliamperes will flow through a
telephone circuit of 1,000 ohms resistance
with 15 volts, and sound vibrations transmitted
to the base of the instrument will be greatly
magnified in the telephone.

Mr. Wade suggests that the action of the
microphone is dependent on the liquid in the
tube | being pumped in and out of the orifice
by the sound vibrations. As the liquid is
forced out it forms a little bump in the surface
of the meniscus, over the orifice, and thus
provides a greater section of liquid to conduct
the current between the rterminals.  As
the liquid recedes again the path for the
current is restricted and its resistance increased.

The inventor says that the process of
adjusting the instrument is quite easy and

simple. (The Engineer.)

UNIVERSITY OF |
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EXPERIMENTAL WIRELESS TELEPHONY

By Puruie R. Coursey, B.5c., F.Inst.P.,, A M.LE.E.

(Continued from page 144.)

DISCUSSION.

Admiral Sir Henry B. Jackson : | wish to
thank Mr. Coursey for giving us such a very
inatructive lecturs, He must have taken a lot of
tronbla to get out these details. [ do not kmow
personally much about wirelessa telephone trans.
mitting, but I know something about reception,
and I think he has given us some hints which may
improve our reception. Sometimes [ get absolutely

Earfatﬁ apeach and next day it is very distorted,
ut I shall know now where to look for things
that have troubled me very much. I must say
that the trouble Mr. Coursey has taken deserves
our very great thanks, and he has given us & very
autceasful demonstration.

Mr. C. F. Phillips : First of all wa have to
congratulate Mr. Coursey on a wvery wondsrful
demonstration of & new method of applying valves.
I have hitherto seen no publication on any use
of the saturated walve nor on the uses to which
he proposes to put it now. The method of using
such & valve in place of choke control is extremely
interseting, but more interesting, [ think, is the
nﬁupihltim of that system to the smoothing out
of Apples. He showed that it could be employed to
remove sounds from an A.C. aupply, and I think
he also said it could be used to smooth out com-
mutator ripples from D.C. su ﬂy‘ing the trana-
mitter, I should very much like to know what
amount of current in milliamperes he assumes
that such & valve could pass to a transmitter,
Becondly, as rds the grid modulation. The
lecturer said that the modulation obtained could
not be greater than the steady current Howing.
That is quite evident, but as this modulation 1s
limited by the value of the steady current flow, if
one had a decent modulation transformer, surely
one could obtain better modulation by inserting
resistances to lower that steady current. Otherwise
one could use regulatoms and rheostats in that
circuit if one's apeech i distorted, or insert
resiatance between the modulation transformer
circuit and the microphone. Thirdly, [ should
like to msk a gquestion with regard to the
circuit used in the RAF. sets. In Fig. 11 the
explanation of the object of the iron core choke in
the H.T. supply war very carefully given by Mr.
Conrsey, but what about that little eoil joining the

ates of the two valvea together, which ia, I take
it, & radio fregquency choke. If he could give us
A few words about its action it might be interesting.
Fourthly, I think we ought fo thank Mr. Coursey for
sareparlng and giving us such & wonderful

monstration.

Mr. L. McMichael : With regard to my set
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I really had not the least idea that I was going to
b ealled upon to speak this evening. 1 have got
quité good results with my set, and a range of 30
to 35 miles using 10 watta—C.W,, of course, not
telephony. 1 will send a fuller description of it
for publication with the discussion.

Mr. L. McMichael (commumicaied): At the
request of the author of this r I am giving some
practical detaila of my transmitting gear.

Source of Supply.

An ex R.AF. generator (normally used, is
driven by a small air propeller giving 800 volts
from one commutator and 6 volts from the other),
I find that by putting into the low voltage end &
potential of from 10 to 20 volts, it becomes a good
motor generator—a field circuit rosistance is
advisable, and to kesp within license limits it is
run to give a8 H.T. w of about 400 woltas,
A 0°6 mid. condenser, C,, Fig. A, is AOTDAR
the H.T. terminals, and a choke coil L is important.

T Y
{ —~ P [
b
OO
[w]n
"
¥
+
—— Rl -1 C H.T,
; m;
E.-":.|H-|_|,.|M|=-|. L_'_
-
¥ AL
——
Fig. A.

Upon the efficiency of this choke depends, to & .
marked extent, the quality of the speech emitted,
Turning Cofls,

With the wvery limited power granted the
experimenter, it behoves him to study eficiency
from every point of view, and my own experience
ia that to obtain 1.0/ metres on & normal serial,
an aerial inductance, L,. of about 150 turns on a
4-in, abonite former should be used—turns spaced
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} a diameter and the wire used should be stranded
insulated, say 25/40. HReaction ecoil, L, may be
on A 3-in. chbonite former and contain about 200
turns of 30-geuge D.8.C, wire. Across this [ usually
employ a variable condenser,

Valves.

My experience has been that for 10 watts and
under, usi the com aratively low wvoltage of
400, the ordinary “ K™ type French walve is
suitabdo—this must be chosen with some came,
however, and every wvalve will not stand the
strain. [If expense is not of great importance,
or where higher potential is to be used, it is pre-
ferable to use the ** B " type valve—if only onc
“B" valve 158 to be used this should, of course,
be placed on the *control™ side. My wvalve
lighting is done with alternating current. [ use a
small  step-down  transformer from my mains
at 206 volta vo 6 \.‘nltﬂ. and with a rheostat in series
the glow of the filament affords an easy method of
regulating aerial current output.

Microphone,

After having used and tried innumerable
types of microphone 1 ecannot whole.heartedly
agres with Mr. Coursey that it is quite so sasy (o
find a good oneé—at any rate, [ have found nothing
to beat the standard RLACF. type, which is excellont,
does not easily heat up and the capsule being
removable 18 easily repJH’w!.hIn. Current used at
6 volts I find to be -1 amps. at rest, about 0-9 ampa.
durnng = *h the latter figure being by no means
fixed, I‘l::lr microphone transformer [ find the
B.AF, type also good, though 1 have not had time
to experiment in this direction. A grid leak of
10,0040 phrns i 8 useful size and should be shunted
by a condenser of usual small value, 1 have also
made use, sueeessfully, of the arrangement of
imposing & negative potential on the gnd of the
power valve, of anything from 10 to 45 volts (in-
gorted at Y and Y, with a small condenser aeross
the hattery to allow oscillating current to pass.

For transmatting C. W,

The control valve is removed and & key may be
placed in the grid circuit or plate circwt. 1 also
find it weeful where prolonged tests are fo be
carried gut to have a change-over switch at XX
in microphone circuit, to insert a buzzer and key
instead of speaking. An illustration of the aet is
given n Fig. B.

In conclusion I would like to add to those of the
other speakers my thanks to Mi, Coursey for his
most instroctive and well illust rated leciure,

Mr. Maurice Child: [ should like also to
congratulate Mr. Coursey on the wvery beautiful
apparatus he has shown us for demonstrating the
various circuits to-night. There are one or fwo
bittle points on which I think it might perhaps be
useful to have further information. Mr. Coursey
mentioned the guestion of coupling the aerial
circuit  in'uctively with the main oscillating
circuit. f course, this i3 undoubiedly a wvery
desirable thing to do, but it might not be always
appreciated ; buot there are certain difficulties in
connection with this coupling. T think, first of
all, it is rather essential that such a coupling
ghould be loose, otherwise we get the usual double

wave effect due to the coupled circuits
Consequently, if we have a loosely coupled aerial
eireuit on such small power asg 10 watls, there is
not going to be a great deal left to get to the
merial.  There is bound to be some lost in the
coupling. It would also be very important to
make the aerial circuit of very low resistance with
these coupled circuits, as if you have an aerial
which is not very well constructed, yvou will get
serious losses, It was suggested by a speaker
_'il.l!t now that we could |:||=rp the m'i,rmphum control
circuit by putting a resistance in series with the
transformer, but | was thinking it might be better
from the point of view of getting good articulation
and less distortion due to the transformer itseli
if one eould arrange to make the iron core adjust.
able. -That would have rather the same effect on

I, — Radintele phone

tranamitler wsed by
Mr, L. McMcharl,

Fig.

the 'Vﬁ].lﬂ.ﬂl" o Lhis m—e:-unrlnr_-r, mmil [H-rhnpn wer whyouald
not get n_uile an mmuch distortion due to the 1ron
core in the transformer. A telophone engineer
told me that a closed core is not the best type of
transformer to use for speoch.  With regard to the
airgrall transmittor that Mr. Coursey has shown,
I have also one of thess, but 1 have given it up.
1 did not like it. One thing I find about it is thst
the wavelength it will give ua on a standard aerial
is nothing like 1,000 metres, and, consequently,
I was rather chary about it because of the Post
Office stringent regulations regarding wavelength.
The inductance in it is not big enough to give the
regular wavelength of 1,000 metros,

Mre. W. W. Burnham : I do not think I can add
anyvthing much to what has already beon said.  Mr.,
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Child just referred to the R.A.F. sot. I think it is
quite sasy to increass the wavelength to 1,000
metrea by justan alteration of the main and reactance
coila, I have given it a test and it seema an
afficient instrument, and 1 can transmit speech
about 20 miles with it. 1 do not think I have any
mors to add.

Mr. G. G. Blake : It has been & most intorest -
ing and useful paper, and I do not think I have
many remarks to make, except perhaps with
regard to the type of microphone used. 1 have
tried several methods of control and find that
whers one gets good control with one particular
method—esuch as gnd control--with & esrtain
microphone, the same microphone used in some
other cireuit will not give the same speech quality,
but by putting a low resistance one in place of a
high remstance microphone one geta equally good
control. 'l would rather like to know what Mr-
Coursoy may have to say on that,

Mr. A. A. Campbell Swinton : [ am sure
you would wish me to thank Mr. Coursey for his
very valuable paper, which, as BAY, Was
excellent, and must have taken s groat deal of
trouble to prepare. Tt is full of interesting and
valuable matter. I ean mention that [ have been
making experimenta in wirelesa telephony. |1
have got two stations, one at my office in Victoria
Btreet, and one at my house in Chester Square, a
diatance of half-a-mile from each other. At my
office | have A.C. availahle from the mains, and |
have no difficulty in transforming it up to 1,600
volts,. T have got a 3,000-volt tranaformer, but
it haa got & middle terminal. One set uses two
valvea Lo rectify the A.C., and with condensers and
& chokse coil to smooth it out, you get rid of all
sound.
one like we had in the Flying Corps.  Originally,
it waa designed to be driven by an air-screw on
the end of it, and I put a motor on it and that
worka equally well, but it makes a little noise.
Ona of the advantoges of A.C. is that vou can
have an apparatus that makes no noise at all,
whereas with running machinery you are bound to
get noise. There ia one guestion [ would like to
ask Mr. Coursey. He has got a battery in circuit
with his microphone in all the disgrams shown,
I do not think 1 use & battery in connection with
the microphone at all. 1 think we get current
through the mierophone by induction from the
tranalorrmer,

I am sure vou will all wish me to accord to Mr.
Coursey a hearty vote of thanka for his paper.

Mr. Philip R. Coursey {in reply) : [ should
firat like to t k Admiral Jackson, Mr. Campbell
Swinton, and the other speakers for their kind
remarks about the paper. I am afraid it was only
a humble effort and put together at ahort notice.
There are such & erowd of aubjects one could
outline with to telephony, and so many
diffarent parta that one could speak about that I
have not been able to include anything like the whole
thia evening.

With regard to Mr. FPhillipa's remarks about the
use of that extra little choke coil in the choke
control method. Fundamentally, of course, it
ia put there to stop high frequency currents from

At my house T use a motor generator, -
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%::ing back to the iron core choke coil.
orotically, of courss, when a high-frequency
p.d. is impreased upon an iron-cored coil, and af
the voltage is at all high the tendency is that the
end turns at least will break down after a short
time. It i, however, poasible to dispense with it,
and I am not using it in the demonstration
apparatus., Thers is, I think, also another reason
for ita use : The valve [ have marked V, in Fig. 3,
(the modulating wvalve), is directly in parallel with
the oscillating walve. Buch a valve only acts as a
resistance between ita plate and filament. True,
it im a high one, but, novertheless, it is going to
draw away from ur antenna some oscillatory
current, That little air core choke coil tends to
stop some of thia leak, and to prevent some of the
loas through the modulating valve, I do not know
whether it has any other usea s well, but these,
I think, are the most important ones.  With regard
ta the current that can be passed through the
saturated wvalve, when, of course, the wvalve is
saturated by dimming the filament the current is
rather amall, but if you use the positive grid method
you can got the full saturation current of the
valve., I have not measured this current with the
arrangement [ have got here to-night, but 1 have
passed 10mA thmuﬁh such & V24 valve as 1 am
using here, although the valve then gets rather
warm. f course, it is ible to use more than
one valve in paraliel, if you wanted to have more
current, However, whether it is of any practical
use I would not like to say at the moment.,

I am sure we are much obliged to Mr. McMichael
for the details of his sat which may be most ussful.

Mr. Child made a few remarks re inductive
coupling. [ guite appreciate the fact that it is
diffieult and requires some care in ita use, but I
do not think the loas ia quite 8o serious as he seema
to think, provided the coupling ia properly adjusted.
I think both ha and Mr. Phillips mentioned the
uss of a rheostat in series with the transformer
with grid modulation, in order to improve the
articulation. The same eflect can also be obtained
in this set by putting a shunt across the primary
winding. .Also, it might be poasible to get better
articulation by using o transformer having an ar
gap in sorias with it iron core, although it 18 worth
while remembering that the primary winding of
the microphone transformer is traversed by direct
current from the battery, and that uently
the core may be saturated and the permeability
may not then be much higher than air. When the
iron has & large section and is unsaturated. you do
not get anything like so much distortion of the
speech,

I think the gueation sbout increasing the wave-
length of the %W.ﬁ. Mark 11 set has already been
dealt with by Mr. Burmnham.,

With regard to the modulation and microphone
tranaformera and Mr, Blake's remarks about the
different microphones, it 18 often said that better
speach ia obtained with special low resistance
microphones, Of courss, this is the cass for those
circuits in which aerial circuit modulation is 'j:-,‘d‘
but I personally do not think it is necessary to have
B np&nr':l mier-nz;lhnnq in other cases, provided that
your circuit is suitable for the microphone you are
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using, The standard microphone that has been
developed after vears of research work by the Post
(ffice for ordinary telephonic transmission ought
to be as good a microphone as one could get for
use in & direct current circuit., Of course, where
the difference very often comes in 18 that the
commercial telephone set uses nhigh voltage battery
in series with a big resistance—ithe resistances
of the windings of the indicators and relays at the
telephone exchange are high, and the lines also

NANTES WIRELESS

often have considerable resistance. T am inelined to
think that given a proper circuit the fault of bad
articulation is to be found more in the circuit than
in the microphone itself.

I am afraid I do not follow Mr.Campbell Swinton’s
remarks about the microphone battery, because
in all these cases 1 have dealt with, excopt aerial
circuit modulation, the microphone is in & separate
{low frequency ) circuit, and thersfore requires its
own battery,

STATION

The above photograph shows o general view of the wireless station at Nantes, whose eall UA is

probably familiar to most amateurs.
maats, fo which it is proposed lo add a furiher four,
wavelength from 11,000 metres to 20,0000 melres,

This station, which belongs to the French Navy, has at present six
This addition will make it possible to increase the
Thisz alteration will enable the stalion (o fpeoed Fir i fee

commiricalion wilh French worshi ps af any o isfanee,
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NOTESON DESIGNINGAN EXPERIMENTALSTATION
By H. B. Dent (ex-Lieut. R.A.F.).

HE following notes are intended as a
guide for those who, contemplating the
installation of receiving apparatus, do not
wish to go to the expense of purchasing
ready-made sets. Constructional details are
not given, as these have appeared, from time
to time, in the pages of The Wireless World
One of the most important parts of the
apparatus is the aerial, and time and labour
expended on this is well repaid. The actual
design must depend upon the local conditions,
but where possible an inverted “L" type
twin-wire aerial gives very efficient results
under the conditions laid down by the P.M.G.
The two wires should not be less than 6 feet
apart, and a single wire down-lead from the
highest end will enable the horizontal portion
to be longer than if a twin-wire down-lead
was adopted (see Fig. 1).

NGRS
- -\-\"\. —

Fig. 1.

In this type of aecrial the total length of
wire must not exceed 140 ft. from free end
to instruments.

The earth connection may be any suitable
quantity of wire netting buried directly under
the aerial to a depth of 4 to 6 feet, according
to the nature of the soil, the writer has found
a picce 3 ft. by 6 fr. to answer very well.

With rnfercnc:: to receiving apparatus the
beginner will find that a plain-aerial single-
valve regenerative circuit (re, a circuit

. having A.T.I, coupled o which is a coil
in the plate circuit of the valve, thus impressing
the oscillations in that circuit on to the prid
circuit and thereby increasing the amplitude
of the oscillations on the grid of the valve)
will give very satisfactory results with the

minimum knowledge necessary for tuning
and the handling of valve circuits. Care,
however, should be taken in using this type
of circuit, as it is in reality a transmitter of
weak oscillations when the plate and grid
coils are too tightly coupled, the effect of
which can be felt at a considerable distance
by those using sensitive apparatus.

As it is extremely difficult to obtain
efficient results over all wavelengths by using
only one A.T.I. and reaction coil (plate
coil), the apparatus may be designed so that
the oscillatory and detector circuits are two
separate units.

By this method of construction, and by
adopting one four pole change-over switch
the same detector can be made to answer for
two oscillatory circuits covering  different
ranges of waveler!grhg (see Fig. 2).

In this circuit arrangement the same
A.T. condenser can be made to tune both
A.T. inductances, but if desired, each aeral
circuit unit can have a condenser incorporated
in its construction. Fig. 3 illustrates apparatus
made on this principle, * A ™ being detector
unit with valve tomally enclosed,and contains
filament resistance, grid leak, blocking con-
denser and telephone plug. “B" contains
A.T. inductance reaction coil and condenser.

Various aerial circuits can thus be wused
with one detector, the connecting leads,
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four in number, being quickly interchangeable. is oscillating.  If no click is heard in

In the set tllustrated the reaction leads are telephones, the cause of non-oscillation

twin *“ flex” ending in a plug—shown in of set may be :—

“B" set g (a) Reaction coil coupled too loose
to A.T.L

(6) Reaction coil leads reversed.
(¢) High-tension battery connected
up wrong way.
(4) Aerial shorting to earth.
2. Common causes of * howling " :—
(@) Reaction coil coupled too tight
o A.'T.L
(#) Too much H.T.
(¢} Break in lead from gnd of valve
to A.'T.I.
i 3. Hisses and loud clicks, growls, etc.,
Fig. 1. are often caused, otherwise than from
atmospheric  disturbances, by one or
more cells of the hlgh-tl_n:.mn rm:rE:'.-.mg

Before connecting up the apparatus, each

piece should be thoroughly tested so that in internal resistance, thus causing the
'H"ht-'l'l- fﬂl’lnmﬁd ."IF if :,,'-igna!:‘. cannot h.,:_ \'i]]mg{‘ ﬂf thﬂ.t oar thﬂ"jﬂ: EE].iS 1] :irﬂp,
received the reason must lie in faulty connec- or more often, fuctuate.

tions and not through faulty apparatus. The single valve regenerative circuit gives

The following notes will enable the plenty of ground for initial experiment, and
experimenter to quickly locate the cause of enables the beginner to obtain a fair knowledge
thl_ non-functioning of the set. of the charactenistics of valve circuits. When

. To test if set is oscillating. Touch these are mastered the handling of tuned
the aerial terminal with the finger, if  circaits with multiple valve amplifiers can be
a loud click is heard in telephones, set  undertaken,

WIRELESS IN A WRITING BUREAU

The nbore phologra ph illustrates an unusually neat set conlaived in a wreiling burean.  This set is due o
Genergl Palmer who Lindly supplicd the photegra ph at our request,
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ON

MAGNETIC DETECTORS*

By Prof. E. WiLsox, M.LE.E.
(Professor of Electrical Engineering at King's College, Londan.)

EFORE dealing with magnetic detectors

in detail I think it would be well if
one said something about magnetic in-
stability, since, of course, as you will see,
the whole subject depends on the stability
of magnetism, I shall start off by
just making an elementary diagmm of what
may be termed a transformer or ring, having
its secondary coil attached to a ballistic
galvanometer G, Fig. 1.
resistance R, if necessary, to keep the
g:!unometer deflection on scale, The
primary is attached to a storage cell battery
B, through a mercury reversing switch Sw.
This mercury reversing switch has to be
supplied with a resistance between points
| and 6 in order that we may get to the
particular point on the magnetisation curve
which [ want to investigate. This resistance
is adjustable, and we can short-circuit it if
we wish. An ammeter A is placed in the

circuit for measurement of the current,
H‘t n
— Y .
s

Fig. 1.

Now the ballistic galvanometer is an instru-
ment which measures quantity of electricity.
By a suitable calibration it will enable us to
test all the changes of Aux which go on in
the ring when we vary the primary current.
Hence, if we close the secondary circuit
when the primary current is steady, and then
get a deflection on the ballistic galvanometer,
we know there must be some change in the
* Lecture delivered before the King's College
Wireless Society, on Monday, May 23rd, 1921,

We can have a

nugnnrisatiun of the ring Well, now,
supposing that we are going to trace out the
hysteresis or B-H | by means of this
method. What we shnuld do would be this, If
the switch Sw is put over from one side to the
other, the magnetising force due to the primary
current will be reversed from the point 1 to
the point 2, Fig. 2. Now to trace out the

an=s

B
Fig. 2,

whole curve it is quite obvious that vou
must be able to control the magnetising force
to get to a point on the curve when the
switch is thrown over, so as to drop the
resistance R, into circuit. Hence, when
you reverse the switch Sw, you take the
Aux from the value A, and instead of its
rising to C you stop at a value such as

‘B. In that way you can trace out the

hysteresis loop, by taking various values for
the resistance R,.

Now suppose you stop on the steep part
of the curve, f.e., suppose [ take the magnetis-
ing force through zero to a certain value of
H at some particular point. We will call
that point D. Now at that particular point
we maintain the magnetising current steady,
and then close the secondary circuit on to the
galvanometer. If, then, you give the ring a
tap with a piece of wood you will get a
deflection on the ballistic galvanometer.
That effect is due toa c‘hange in the magnetis-
ation although the magnetising force is in no
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way changed. Now that isa simple experiment
of fundamental importance in connection with’
magnetic detectors because there have an
illustration of magnetic instability.  After
making these experiments it occursto one that
you might be able tochange the magnetism in
this particular way by other methods than
merely tapping the iron by a piece of wood.
Well, as a matter of fact, if you subject the ring
to high frequency oscillations as in W /T you
find that you can get the magnetism in the
ring to {‘:hange in very much the same way
as if the iron is mpped with a piece of wood.
It has been suggested that these effects are
due to eddy currents, but as a matter of fact
if you laminate your iron you still find that
they persist and that you have this magnetic
:mrahlIlt}r

I will now leave this subject and turn to
what has actually been done in the develop-
ment of magnetic. detectors for W/T. Sir
Ernest Rutherford, I think, was the first person
to publish a statement that hehad detected wire-
less signals by the aid of a magnetic detector.
[ think it was about the year 1896, and what
he did was not to nse the magnetising force
in the way I have already indicated, but he
connected a coil between two horizontal

Fig. 3.

antenna wires, as indicated in Fig. 3. In
this little coil he placed a bundle of steel
wires.  He also investigated different
materials.  As you will see from the hysteresis
loop of a specimen of iron or steel (Fig. 2),
when guu remove the magnetising force you
are left with a residual magnetism. As a
matter of fact, in that particular case he found
out that it was very easy to remove these
residual effects in such a little bundle of
magnetised wires. He was not working
on the part of the curve marked D in Fig. 2,

but the rapidly oscillating currents shook
out the residual magnetism OE (Fig. 2), to
some value near zero. With this bundle of
magnetised wires he got a steady deflection
on the instrument from an oscillator about
half-a-mile away. I think you may say that
was the starting point of magnetic detectors.

Fig. 4

It is obvious that such a method has not, of
course, the advantages necessary for regular
working of a wireless station, because every
time after a signal the bundle of wires have
to be taken out and re-magnetised. This
method could not be tolerated in practice,
and nobody realised that more than Sir Ernest
Rutherford.

I may say that in this laboratory experiments
were made in connection with wireless
telegraphy with this little piece of apparatus
which I have on exhibition here, which was
intended to make the magnetic detector more
automatic in its nature. [ his piece of apparatus
has got a little bundle of wires, mounted with
four terminals on a piece of cbonite. By means
of a stationary coil on the specimen it was
possible to magnetise the little bundle of wires
inside without having to remove them from
the coil. This re-magnetisation was done
automatically by suspending from a fixed
support a small moving coil carrying a contact,
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so that what happened was this—the contact
was made to the local circuit which closed the
magnetising coil on to a battery and magnetised
the magnet. This brought back the coil to its
central position, and then, on receipt of waves,
the magnetism was wiped out from the little
bundle of wires and the coil gradually went
back until the contact was closed again to
re-magnetise the wires.

The arrangement  was sketched on the
board and is shown in Fig. 4. On the bundle
of wires there are two colls, one connected
to a local magnetising circuit and the other
used for received oscillations. -You understand
that there must be a time interval between the
spot of light getting to the end of the scale
and the application of the magnetising force
and the removal of the spot of light back
again.

‘T'he next stage, I think, was the magnetic
detector as we have it to-day—the Marconi
magnetic detector. Of course, as you readily
understand, the earlier methods were not much
good for practical wireless telegraphy, and it
became necessary to introduce something to
enable you to continuously record your
signals. I think I must now illustrate
the next stage of affairs, because you
see up to the moment we have been dealing
with these little magnetised bundles, and we
must now make use of the effect which [ shall
hrst talk about.

We must now imagine that vou have the
iron continuously magnetised, and that you
are going to make use of the magnetic
instability which occurs and which is made

anent when on a special part of the
hysteresis loop. Some of the experiments
which were made in this laboratory were
carried out in this way with quite little rings
of iron. These little rings were supplied with
a current which continuously carried the iron
through this cycle of operations by means of
a current reversal arrangement. This reversal
arrangement consisted of a couple of fixed
plates and a couple of movable plates in some
dilute copper sulphate, the wires from the
battery were brought to the fixed plates, and
a couple of wires, which were broughtout to a
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couple of slip-rings on the shaft, convey the
current to the winding. These springs and
slip-rings were corrected respectively to the
two rotating plates. Now, by such a means as
that you are able to an alternating current
round your little ring and make the alterna-
tions as slow as you please. Now if you
imagine that such an arrangement as that is
connected to one coil on the little ring, as
shown in Fig. 5, another coil on the ring can
be connected to the telephone, and a third
coil is connected to the antenna. You are
then in a position to do three things. You can
vary the magnetising force so as to take your
iron continuously round the hysteresis curve ;
you can listen in the telephones attached to
the second circuit ; and if the variations are
sufficiently slow, then you can receive the
signals from a distance in the third coil.
Evidently this is an improvement really on
the earlier arrangement of a bundle of wires.

Fig. b.

Turning the reverser round slowly vou get
signals with varying intensities at different

ints on the hysteresis curve. They prac-
tically die out on the apex, no matter how
h1gh|}r the iron is magnetised. There is a
portion where you do not get them, and then
you get them with increasing strength along
the parallel portions of the loop, marked
FG and HB in Fig. 2. ‘The ideal receiver
must not show any variations in the strength
of received signals,

The Marconi detector, perhaps as you
know, is a very illTI.PlE affair. It consists of a
band of fine divided iron wires, which are
nsulated and passed through a little tube and
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through a couple of coils. One of these coils
is attached to the telephones and the other to
the antenna, and therefore when the H.F.
oscillations are received they give rise to a
magnetising force on the iron. In the Marconi
detector the magnetising force isapplied to the
iron by a couple of horseshoe magnets. The
band of iron is driven round by means of a
clockwork apparatus.  The arrangement is
shown in Fig. 6. The two coils with the
iron band forms merely a transformer pure
and simple, but when the band is rotated,
and supposing that you arrange that these
magnets are south-south on the outside holes
and north-north in the centre, then you will
get a piece of apparatus which is capable of
responding to the high-frequency waves and
responding to them continuously so long as
vou keep the band moving.

Fig. 6.

It is quite obvious that during the process
of passing through the reversal of feld due
to the magnets you get this tremendous
sensitivity.  Any received impulses which
come in the aerial coil will then at once set
up an electromotive force in the telephone
circuit which will correspond to and be as a
matter of fact a received signal. Now I am
afraid it i1s not so clear to see the operation of
this instrument as it is to see the operation of
that little coil. It is fairly easy to understand,
but it is not quite obvious to see what is going
on there. As a matter of fact, one wants to

really understand what magnetism is before
you can properly see what is going on in a
piece of iron when it is magnetised. Of course,
there are those who say that the magnetism
is due to molecular changes under the influence
of the external force, and if you try to reverse
their position they do not all get reversed.

As a marter of fact there is a great deal
more in it that we now know, and [ think it 1s
fairly well established that magnetism in
iron is due to molecular causes. We fnd
cases in which one and the same material
can be at a certain atmospheric temperature
in a highly magnetic state or in a non-
magnetic state. NMoreover, you can find
non-magnetic materials which, when put
mge:her, :F::-rm a magnetic materlal Mag-
netism is in some way connected with
molecular arrangement as [ said before.
Copper, aluminium and manganese are non-
magnetic if each material is taken separately,
but combine them into an alloy and you have
magnetic material.  And similarly with regard
to the effect of temperatre. If, sy, you
take a piece of 25 per cent. nickel steel you get
a material which is non-magnetic when hot,
but if you cool it down that material isa
highly magnetic material, and when you have
the same material at some other temperature
its properties are all different. If had a
chemical analysis of it made it would tell you
that there was the same stuff there. And
in the same way you can have iron oxide
produced in one way non-magnetic and pro-
duced in some other way it is highly magnetic
and a most searching analysis will show that
these are absolutely identical. There is no
question that the magnetic property is due to
molecular arrangement. That is aboutr as
far as we have gone with certainty.

Well, now, if you imagine that there is an
alteration in the molecular arrangement and
you vary external forces, all [ cansay in this
'parncular case is that as the band approaches
magnet No. | these molecular arrangements
are in a certain direction which, when vou get
opposite the second magnet, pass through a
complete chanpe, and it is during that particular
interval that the oscillations which have been
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received in this aerial circuit give you the
violent change in field, and induce an electro-
motive force in the telephone circuit. Some
people explain this action by saying that the
hysteresis 1s wiped out, but there is something
more in it than that. Of course, we are just
on the fringe of the subject. Anyway,
probably as we go along we shall be able to
understand more and more about this wonder-
ful subject of magnetism.

Before I make any experiments [ want to
draw your attention to a comparison between
magnetic detectors and the thermionic valve.
In hnth we have a ies of transformer.
The magnetic detector is really a transformer,
and, as you probably know, the valve isa piece
of apparatus that for many years was utilised
very much in the same way as these magnetic
detectors, that is to say, the energy received
by the valve was all the energy you had to
work on and there was no amplification and
no trigger action. By the invention of the
three-electrode we have a means whereby
a very minute amount of energy can easily
be turned to control a very big source of energy
such as for operating a Morse inker, working
telephones and so on. Some day or other
somebody will apply trigger action to a
magnetic detector. iyam quite certain about
it. It has been a dream of mine and some-
times I think [ have got it, but then it goes
again. | have made many experiments.
Some day, however, somebody will discover
a means whereby the arrival of a minute
amount of energy will set free the vast store
of energy which these molecules actually
possess, We may then have got a piece of
apparatus which is more sensitive than the
valve and very much more simple. It is one
of those things that if it does happen will
revolutionise wireless telegraphy. One does
not know, and it does not do to predict either,
but [ cannot seec why it should not be done.
[t is a problem which wants solving. I hope
it will be a member of the King's College
Wireless Society who may solve it, as it is a
problem which is well worth thinking abour.
In physical research work there is always
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something to think about and ponder over
and this is one of the things that remains to
be done. The magnetic detector is a piece of
apparatus which is like the valve was before
the introduction of the three-electrode.

A demonatration was then given using a
amall transformer ring which could be brought
to the sensitive point on its magnetisation
curve, and its secondary winding then con-
nectad to a ballistic galvanometer, as in Fig. 1.
Un giving the iron a Ih&;p tap the galvanometer
was violently defle thus indicating the

reat change in the mufna»tm tion of the iron
rought about by the blow.,

The iron used in the ring in this experiment
is extremely soft, and [ have had some Sullo
wire wound with silk, but I found that it
did not work. You must therefore choose a
material in which this magnetic insbility is
very pronounced, but when you get the
material which gives the most pronounced
effect you are still up against the difficulty,
unless you can induce trigger action into it,
that you can never hope to compete with the
valve from the point of view of sensitivity.

In & sscond demonstration s home.made
magnetic detector waa connected to & frame
aerial, which picked up signals from a second
frame aerial connected to a buzzer transmitter.
The signala picked up by the magnetic de-
tector were rendered audible to the audience
by means of & three-valve note magnifier and
& loud-speaking telephone.

In conclusion, all 1 have got to say is this,
as | said before, the lecture has been passing
over old ground ; but [ often think that it
does one good to go over old ground. Certain
things do not perhaps occur to you at the time,
but when you begin to look back again they
suddenly crop up. I do not think there is any
more profitable manner of originating new
ideas. It is surprising how one gets hold of a
particular idea which you do not think much
about, until some dav you wake up to the
fact that you have in it got hold of the
solution of some other problem. Perhaps
I have quite accidentally put something into
your minds which may help you to suddenly
spring upon some new idea. Things are
liable to develop in this way, and if 1 have
done anything in that way the time will have

been well spent.
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WIRELESS CLUB REPORTS

NOTE.— Under this heading the Editor will be pleased o give publication to reports of the meetings of Wireless
Clubs and Sociefies. Such reports should be submitted without covering letter in the exact form in which they
are h:;pwnnﬂmmcmmpnuihi:.th:ﬂﬂwmwinpmnﬁpmmﬂﬂundnmﬂmupmirnmm.

The E

Wireless and Experimental Assoclation.

( A filiated with the Wireless Society of London. )

At the meeting of the above on May 11th every
member had the opportunity of checking his keying
on & Morsa Inker, and though some of us knew
we woere not great at ‘' apacing and marking,'
the demonstration proved necesaary to show how
bad we really were.

Mr. Horwood, our indefstigable instructor, seemed
the least downhearted, and he has set his mind
on an all.round l0.words-a-minute reception for
all the members, and it looks, at present, as il he
will get it.

At a mesoting on May 18th a member expreaasd
the fear that our more junior members were not
breing numciﬁntﬂ' caterad for, and it was resolved
to elect a special agenda committes,

Under the chairmanship of Mr. G. H. Horwood,
Mr. Kloots was elected to represent the advanced,
Mr. Voigt the intermodiate, Mr. Selden the ale-
mentary, and Mr, Lee the very elementary members.

All members will thus be able to voice their
wishes, and we hope to be in a position to know
and sdminister to their nesds.—Geo. Sutton,
AM1LE.E., Hon. SBecretary

Brighton Radlo Soclety.

( Afiliated with the Wireleas Society of London.)

A meeting of the Bociety was held on April Tth,
when there was a good attendance.

The President announced that a handsome gift
of apparatus had boon made to the SBociety by gl[r.
Magnus VYolk, comprising & complete erystal
receiver, & portable receiving unit, and a portable
tranamitting set, together with several useful
accessonied. It was unanimously decided that a
formal vote of thanks be sent to Mr. Volk for his
extrome kindness and interest in the Bociety., The
waork of installing the main set was left in the hands
of the Technical Committes.

A definite form of log was then presented to
the members, and it waas decided that records
should be kept on thess logs by members as regards
the results attained with their own sets, the logs
to be handed in to the Technical Committes fort.
nightly. One new member was alected.

Arrangements are now complete for a Morse
Claas for the benefit of members desiring practice
in this direction

A moeting of the Society was held on April 21at,
the attendance being excellent.

An intereating and instructive Paper waa read
by Mr. W. E. Ihngle entitled * The Construction
of & Two-Circuit Single Valve Short-Wave Re-
cetver,” who afterwards kindly demonstrated the
set, and gave & blackboard diagram of the
connections, There was no further business amnd
the meeting concluded at 10 p.m.

The North London Wireless Assoclation.

{ Afiliated with the Wireless Sociely of London.)

The Association’s first field day was duly held
on April 23rd. Unfortunately the weather was

itor will be pleased to conwider for publication papers of unusual or special interest read before Societies.

bad and the oocasion was not altogether the
success anticipated, Howewver, the meeting waa
wall auppurtasaﬂul:l a short programme of trans.
mission and reception was succesafully carried out.
It was unanimously decided thet the Association
should hold regular field days, and the Secretary
was aaked to arrange the next outing on as early a
date as poasible.

The intion's twenty-second meeting was
held on the Tth inst., the President in the chair.
The minutes of the previous meeting were read and -
confirmed. At this meeting an interesting and
ingtructive Paper was read by Mr. Waltar Jonghin
on ** Fault Testing in Receiving Circuita."” Many
of the common troubles met with by amateurs and
the propar manner of correcting them was wvery
ably demonstrated by Mr. Jonghin, and a hearty
vote of thanks was accorded him at the conclusion
of the Paper,

The Association's Library is making gmd pro-
greas, and gifts of books have bean made by Dr.
Knight and Messrs. A. de Villiers, F. 8. Angel and
W.'A. Baville. Five new membersa have bean
alectad. All communications and enquiries as to
mem barahip, etc., ahould be addreassd to the Hon,
Becretary, Mr. J. W. 8. Prior, c/o SBuperintendent,
Feabody Buildings, Essex Road, N.1.

Bradford Wireless Society.

{ A filiated with the Wireless Society of London,)

A moeoting of the above Society was held in the
Club-roomna on Friday, May 6th, a large number of
membera being nt. After the usual busineas
had been completed the members retired to the
instrument room, where two single-valve receivers
were on view., The first set to be examined was a
Mark II1I short-wave tuner converted for walve
reception up to 30,0000 metrea belonging to Mr. N.
Hammond, Hon: Treasurer. Good results were
obhtammed. The next set being & singls valve
receiver apocially constructed for the reception
of short-wave telephony, the owner, Mr. A. Barber,
then p to show the capabilities of this
little tuner by allowing the members present to
hear telephony, music, ete., for at least an hour,
this being transmitted by one of our local friends.
There is no doubt that the results were excellent,
After & short discussion on varioua subjects the
meeting closed after an evening well spent.

A mesting waa held in the Club-room on Friday,
May 20th, with Mr. A Bever in tha chair, when
Mr. Wood, of Low Moor, one of owur re-i:anll?r
electod membara axhibited his complete * Polaris ™
sot and three-valve amplifier. Good signals were
obtained from warous British and Continental
stations and our best thanks are due to Mr. Wood
for the opportunity of seeing thia compact recaiving
ot at work.

The following new membera wore duly proposed,
poconded and elected :—Mesars. 1), Hammond,
A. Sykea and Marshall.

Mr. Fskdale has promised to demonstrate the
M 13 Receiver which he has recently acquired
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from the Marconi Scientific Instrument Com s
and we are also promised a short Paper on
] vﬂlm"‘

Will all members and intending members please
note that during the absence of Mr. J. Bover, who
is on service with the Defence Corps, all communica
tions should be addressed to Mr. N. Whiteley, B,
Warrels Terrace, Bramley, Leeds, who has tem-
porarily undertaken the secretarial duties.

The Radie Sclentific Society.

(A filiated with the Wireleas Koriety of London.)

At a meeting of the Bociety held in the City
Sehool of Wireless Telegraphy on April 20th, 1921,
a lecture was given to the advanced section of the
Society by Mr. A. T. Holmes on & five-valve re.
satance amplifier. Mr. Holmes laid great stress on
the eflect of capacity in this type of amplifier,
and illustrated his remarks with apparatus of his
own design and construction.

At a meeting held on May 4th, 1921, a lecture
was miven to the elementary section by Mr, Halli-
well, assisted by Mr. Whitehouse, on plotting the
characteristic of a wvalve. Several valves were
compared, members bringing their own valves to
he tested.

At a meeting held on May 11th an advanced
lecture was given by Mr. E. A. Edwards on Aerials,
Old types of aerials were described, followed by
those of the present day. Formuls were given for
caleulating the wavelength, ete., of aerials. A
peneral discussion closed the meeting.

All communieations should be sent to the
Secretary, Mr. H. D, Whitehouse, 16, Todd Streot,
Mauanchester.

Dartford and District Wireless Society.
(A Miliated with the Wireless Society of London. )

An extremely interesting meeting of the above
Society was held on Friday, May 20th, 1921, at
Dartford Grammar School, & good attendance of
members being recorded. Dr, L. J. Miskin, M.B.,
i:r?ﬁ-i:lla-d. with Mr. J. K. Bmith, AM.LE.E., Vice.
"resident.,

The minutes of the previous meeting were read
and confirmed and various business items discussed,

ir. Miskin pmprmml that he membars goeasion -
ally give lectures on any wirelesa subject with
which they are familiar, relating their experiences
and experiments in connection with their work.

Idr. Mizgkin commenced by lecturing on * The
Elementary Principles of Wireless." The various
elomentary principles governing the transmission
and recoption of wireleas signals were explained,
commencing with etherical oscillations amd their
comparison with those of light and sound in respect
of transmizsion and reception. The lecturer dealt
very effectually with such items as frequencies,
veloeities, wavelengths, induetances and capacities,
the members very much appreciating the informa-
tionm given.

Tha Viee-President, speaking on behalf of the
membaers, thanked Dr. Miskin for his interesting
lecture, and pointed out the advantage of studying
the elementary principles of wireless with a view
to further research on more diffiealt :|u'11h||--11||¢|1

THE WIRELESS WORLD

The BSociety have now installed a complets
eryatal receiving set, and all persons interested in
wirelegs are invited to communicate with the Hon,
Bacretary, Mr. E. . Deavin, 84, Hawley Road,
Wilmington, Dartford.

The Gloucester Wireless and Scilentific
Soclety.

{ A filicsted with the Wireless Sociefy of London, )

At a general meeting of the above Society om
May 12th, at the headquarters at Bir Thomas Rich's
Behool Beience Laboratory, the first lecture of the
summer programme was given by Mr. J. Pittman
on “ Dynamos.” It was followed by some dis-
cussion and guestioning. The next lecture will
be upon the different colour photograph processes,
Buzzer practice was run for an hour or so, and it was
noticed that the average speed iz getting much
better. Anyone interested in wireless telegraphy
and telephony can obtain particulars from the
Hon. S8ecretary, Mr, J. J. Pittman, 1, Jersey Road,
Gloucester.

Manchester Wireless Sociely conducling experiments
with a portable receiving sel.

Cambridde and District Wireless Society.

A |1|H'1i||j.: of thee aleove ﬁm-irﬂ‘\.' wag held on
11'1-L|ruﬂmln;l.'. ."I-In_'n.' J#I]l, dufl 3 ., at the n-ﬂ.-[l!il!:&-
room of the Photographie Society, HKam Ya
The growth of the Society was again made mani-
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fest by the addition of some more members, which
totals now well over thirty, After the reading of the
minutes, it was agreed upon that the next mesting
should bs three weeks hence, so ms to coincide
more nearly with the publication of The Wireless
World, Loaflots wers then distributed on which
wis the constitution of the Society.

Major Batchelor {Premident}, in the chair, then
called upon Mr. W. 8. Farren to deliver a discourse
on the elementary principlea of wireless teleg ¥.

Mr. Farron dealt with this subject wvery ably.
showing by means of s dynamical instrument the
analogy between wirelesa telegraphy and the
ordinary tranaference of energy from one source to
another.

At the closa of the meeting & vote of thanks was

swsed to Mr. Farren for the lecture he had given.

¢ next meeting is to be held on June 15th at
8 p.m. at the Photographic Society’s reading room,
Ham Yard, Bridge Streat, when the Secretary will
deliver a lecture on ** Valves and their Fundamental
Principles.”

The Wimbledon and District Wireleas Soclety.

An exhibition of wireless apparatus was held
by the above Bociety on Wa-:lﬁmdu;.:. May 11th,
at the Technical Inatitute, Wimnbledon,

The very fine selection of apparatus on view
served to emphasise . the remarkable progress
made in this science in the last few yvears,

The very best thanks are due to Messrs. R, H.
Tingeyv, who, with the aid of their four-valve
amplitier, succeeded in making signals from distant
stations audible throughout the large hall in which
the exhihition was held and also in recording same
on & taps machine, To Messrs. ¥. 0. Read & Co.,
L., and Measrs. H. T). Butler & Co., for their very
fina display of apparatus and * gadgets,” To
Mesars. The Wimbledon Apparatus Company for
the exhibition of & very compact and eflicient
telephony transmitter, and to Mesara. Bower & Co.
of Wimbledon, for the display of & large selection
of high frequency eloctro-medical apparatus.

In addition to the above a fair selection of
apparatus was exhibited by members of the Society,
some of which were unique from a constructional
point of view,

The exhibition aroused considerable interest
throughout Wimbledon and District, and between

3} to 500 ple passed through the hall between
the hours of 7.30 and 10 p.m.

This Bociety is holding informal meetings on
Wednesday evenings at 7 p.m. until further notice,
when facilities will be offered for buzzer practice,
ete. The dates of our next monthly meotings nre
Junse 8th, July 6th, Beptembear 21at, Oetober 22nd.

Intending members should communicate with
thoe Hon Secretary, Mr Wm. Geo. Marshall, ¢/o
Technical Institute, Wimbledon, or 48, Warren
Road, Merton, 8.W.10.

Plymouth Wireless Soclety.

A meoting of the Pl th Wireleas Society was
held on Friday, May 20th, Mr. W. J, Lewarn in the
chair,

Mr. J. K. A. Nicholson, A M.LLE.E., gave a lacturs
on ' Valvea." This waa the first of a sories of
lectures on this subject, which the lecturer has

kindly consented to give, extending over about
six weekly meetings.

Mr. Nicholson dealt exclusively with
* Electron Theory,” and explained
vacuum valve and ite usea. All

the
Luilly tho
present Lthoroughly
appreciated the lecture and a vote of thanks was
passed to Mr. Nicholson.

The Willesden Wireless Soclety.

The membership of our Bociety is now about
thirty, the recent announcement in The Wireless
World having met with a very gratifying response.

Permanent headguarters, nf.ru.ﬂnhf: uring the
whole week, have been secured, and the Society
will take pomsession immediately the necessary
furniture is obtained.

A licence has been applied for, and a three-stage
amgliﬁer is being made up by members for the
Club’s use.

Meetings are held every Tuesday ewvening.
Further particulars can be obtained from the Hon.
Secretary, Mr. F. A. Tuck, 857, Mayo Road,
Willeaden, N.W.10.

South East Essex Wirelesa Club.

The general monthly meeting of the above Club
was held on Monday, May 2nd, at the Club-room,
High Street, Wickford, nearly all the members
being present. The Hon. Secretary, Mr. F. A.
Mayer, gave a lecture on ' Scope for the Amateur
Wireless Worker," which was much appreciated
by all pressnt. Moetings have also taken place
on each Monday during the last month, when the
evening has been spent on buzzer practice and
beginners' instruction.

The West London Wireleas and
Experimental Association.

On Thursday, May 10th, the SBociety listened to
& very interesting lecturs from Mr. Hirst on the
synchronization of clocks by means of time signalg,
and illustrotod o devies of his own invention which
he had provisionally protected.

It is anticipated that a lecture and demonsiration
will ba given by Captain W. R. H. Tingey in the
near future, and.s notification will be made when
the date has beon fixed.

The course of wireless, which comprises a series
of lectures and has been spocially arranged for
new members, commenced on May 3Ird. It is
hoped that prospective members will join at s
early & date as possible to avoid missing the first
lectures,

The Bociety still proposes to continue the Morse
prmtim class, "' listening in on Club 'F‘F"mt““-"
and the answers to queries raised by members,
the latter having been found particularly inst ructive.

FParticulars of the Society and ita activities will
be gladly furnished by the Hon, Becretary, Mr. 5.
J. Tyrrell, 6, Providence Road, Yiewsloy, Middlesex.

The King's College Wireless Soclety.

A society under the above name was formed last
March at King's College, Strand {‘L,U, ), and is now
starting upon its activities with about thirly
members, The fixtures for this term are:—An
historieal Paper by Prof. E. Wilson, M.Inst.C. E.,
M.LE.E., upon Magnetie Dotoctors, illustrated by a
demonstration with the original apparatus used by

177

UNIVERSITY OF MI



JUNE II, 1921

him in his pioneer work on this subject : & Pa
by Mr. C, Rodshaw on Various fgcm-nng (];::
cuits, and a Paper by Mr., F, 8. Robertson, M.1.LE.E.,
on Valva Ml.nul'a.clu.m. in which mma valuable
first-hand information is antici Morse prac-
tice is also being arranged. ’Fﬁn Enllugu almnd}r
has & tranamitting licenss, and posseases some useful
apparatus and an serial, fmm which a lead-in
is to be taken into the Society's room. It is
hoped o get into touch with other colleges of
London University with a view to carrying out
axperiments,

Aldershot and District Wireless Soclety.

A wireless society has been formed in this
district under the above name. At the first
general meeting the officials were elacted.

The subscription has been fixed as follows :—
Full members, entrance fee, 5., ;
10w, fd. per annum,. Associate members, entrance
fea, 2a, Bd, ; subacription, Ja. per annum. Members
of the Services, la. per month. Associate members
are thoss under 18 years of age. Ladies are aligible
for membership, and it is interesting to note that
we have & lady member of the committee, who ia
a very keon experimenter.

As soon as the necessary premises can bo ob-

tained, it is proposed to open & lecture room,

library and laboratory. A transmitting and re.
ceiving license will be applied for.
At the meeting held on Monday, April 18th, at

Gulwell’s Restaurant, Farnborough Road, Mr.
W. K. Alford gave hia preasidential address under
the title of ** Wireless, 18530—1821."" He reviewed

the various advances made during this period and
gave details of the various experimenta carried
out by Morse, Hughes, Wheatatone, ete., in line
telegraphy and, later, the work of Lindsay, Henry,
Herte, and others, He detailed many of the in-
ventions of Mareoni, from the time when he first
usad the elevated asrial wire to the present time.
The lecturer outlined the different syetems of
W/T., the functions of the valve, and ita applica.
tions to C.W. transmission and reception were
fully explained and clearly illustrated by diagrams
and graphs. The development of WT, during the
war occupiod a large portion of the address and
varioua problems and difficultiea which were
occupying the attention of experimente:rs to-day
were indicated,

A very intereating feature was the large collection
of apparatus on view, which waa in itseif A graphic
illstration of the advance made in tho science of
wiraleas,

A hearty vote of thanks was accorded Mr. Alford
for his very interesting and instructive address,

On Monday, May 2nd, Mr. J. F. Herd,
A.M.I.RadioE., late instructor in W 'T., R.AF,,
gave a very fne lecture on the ' Principles of
Wirelesa.,” In & lucid manner and with the sid of
blackboard diagrams, he showed how eleciric
waves were produced and propagated into the
aother, and by means of analogiea, indicated the
functions of the various parts of the apparatus
used, He gave a very fuﬁl explanation of wave
motion and high-frequency cscillations and illua-
trated by means of suitable apparatus their
practical application to wireless telegraphy.

subscription,

THE WIRELESS WORLD

The lectursa proved of great intereat and was
productive of & keen discussion at the conclusion.
One  feature was the amusing mnemonics em-
ployed by the lecturer, and his witty asides caused
roars of laughter.

A very heoarty vote of thanks was accorded Mr.
Herd and the Chairman, Mr, E. Lynam, expressod
the feelings of those present when he said that we
should look forward with great pleasure to Mr.
Herd's future lectures.

Although only a few weeks old, the Society is
firmly estabilished and new members are being en-
rolled at each meeting. Any lady or gentleman
interested who would care to join is invited to
write to the Hon, Secretary, Mr. J. Henry Hill,
Farmmborough Road, Farnborough, Hanta.

Wandsworth Wireless Soclety.

The inaugural meeting of the above Society was
held at the Technical Institute, High Street,
Wandaworth, on May Gth, at 7.30 p.m., the chair
being taken by Mr.DD. N, Griffiths, B.Sc., A M. LLM.E.

In a short addrees the Chairman emphasised
the fact that the need of & wireless society had been
long felt in Wandsworth, and judging by the
attendance at the mesting of o many enthusiastic
supporters who had in view the formation and
succers of auch a socioty, it augured well for thet
need being supplied.

He bore in mind also that the power of imparting
knowledge was not present in everyone to a like
degres, and, therefore, suggeations of the most
meagre nature were not to be deapised.

After thanking the governors of the Institutr,
who were represented by Messrs, Settle and Finlay,
for their offer to use the physics laboratory as head.
quarters, the convener, Mr. F. V. Copperwheat,
was called upon

The aime and objects of the Society formed the
base of his remarks, and at this juncture it wes
El‘.mpmad that the Society be called the Wandsworth

‘ireless Bociety. Thia proposition being seconded,
the Becretary and Committes, consisting of the
Chairman, Secretary and two members, Measrs.
Prior and Milsom, were elected. All present
agreed to accept the offer of the physira laboratory
as ‘headquarters of the Society. The business
having been disposed of, the mmljnﬁ was declared
at an end, and the Committes withdrew to decide
on & code of rules and discuss other nocessbry
mattens.

Intending membera should communicate with
the S8ecretary, Mr. F. V. Copperwheat, B, Birdhurst
Hoad, Wandswaorth, 8.W.1 E

Smethwick Etnerlrn:ntnfl Wirelesa Club.

The Club is now holding ita meetings at the
Smethwick Humﬂpnl Technical School on Tuesdsy
eveninga at 7 o'clock. It is hoped to increase the
membership of the Club,  Would all thoss interested
communicate with the Hon. Secrstary, Mr. K. H.
Parker, 31, Wilson Road, Smethwick, Birminghan .

Barrow and District Amateur Wireless
Assoclation.

Durng the past month the above-mentioned
Asapciation have held regular mestings on Mondr y
eveninge in their Club.rooms, Market Street,
Barrow-in-Furness,
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Following the wery successful exhibition and
demonstration of wireless apparatus, as reported
in previous issue of The Wireless World, quite a
number of interested gentlemen have visited the
Club-rooms, and, in most cases, have become
assopciate members, being eligible, in accordance
with the Club’s rules, for ** promotion ™ to rank as
full members in twelve months’ time {or less, at
the discretion of the Committes), and upon guali-
fying with regard to Morse (sending and receiving)
and the theory and manipulation of apparatus,

A definite portion of each Club night is allocated
to Morse practice, one of the senior members, Mr.
J. Hanks, being in charge.

Informal lectures by the Club Secretary, Mr. E.
Redpath, have been given upon the last four Club
nights, the series being specially arranged to suit
the requirements of the new and, more or less,
inexperienced members.

The ground covered included General Prineiples
of WT., Theory and Action of (a) Transmitters,
(b) Receivers (Crystal Type) ; Typical Construction
of T. and R. Seta; Manipulation of Small-power
Transmitters and Mark 111 Receiver.

Particular attention was given to “ able "
apparatus, as it is the intention of the mittes
to put & complete portable transmitting and re-
eeiving station into operation as soon as possible,
with a view to practical outdoor experience during
our all too briel aummer,

Handsworth Y.M.C.A. Wireless Station.

The above Club has opened up rations, and
Mr. H. Bidmead gave an interesting lecture on the
vonstruction and uses of the Club plant.

Earthing Clip.

An ingenious earthing elip device is shown in
the accompanying illustration, which goes by the
name of the * Windman ' earthing clip.

“RimDM A CLIP

Pomis of originality in this accessory are the
triangular washer, marked with an arrow, which
does not turn when the serew is tightened, and the
adjustability of the band to any circumference.
The band 18 of copper, and will thereforea make
excellent clectrical contact,

Wire and Metal Gauges and Equivalents.
Mesars., H. Rollet & Co., Ltd., of 34 and 36,
Rosebery Avenue, E.C.1., have sent us copies of

i little booklet giving metric equivalents and other
information regarding gauges, ote.

We think perhaps the booklets would be of in-
terest to rs of The Wireleas World to whom
Messra. Rollet & Co, will be to send a copy
on receipt of 2d. for postage. This firm has large
stocks of brass and copper materials such as the
amateur is continually in need of for constructing
apparatas,

Berlin Telephony.

Though we have not yet received any official
information, it is apparent that Konigswuster.
hausen (LFP) ia employing inereased power for tele-
phony transmission. The wavelength iz 2,000
metres.  Reception should be easy with only one
valve, s0 that amatours who fail to get this
telephony may reasonably assume that there is
something wrong with their set,

The Radio Station el Christiania (LOCH),

Catalogues Received.

We have received copies of the very interesting
new catalogues just issuesd by Messrs, Economic
Eloctric Limited, and Mesars, Mitchells, Any
wireless enthusiast will find much to  interest
him in thess little booklets. Messrs. The Hart
Accumulator Company have also sent us o copy
of their exeellently prepared catalogue of accumu-
lators for every purpose. The storage batterics
specially designed to replace the usual dry cells
for higﬁ tension voltage should make o spocial
appeal to amateurs,

Club Reports.

The suggestion has been made by the Bristol and
IHstrct Wireless Association that, in the I.Hllll:i-t"ﬂ.lil:ll:l
of Club Reporte, the name and address of the
Secretary should appear immediately below the
name of the Society instead of st the end of the
report, Will those Clubs who desire to follow this
suggestion kindly send in their reports so arranged.
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A CHEAP AND CONVENIENT LOOSE-COUPLER

MADE WITH SLAB

INDUCTANCES

By Ep. McT. Reece.

OR some considerable time the writer

has used a set of “slab inductances,”
which he has found particularly valuable
for experimental work on account of the
possibility of (1) eliminating so-called * dead
end ™ effects h}r using one coil only at a time,
and (2) minimising the capacity effects which
become: so evident between the unused
portions when only a few turns of a large
coil are actually in circuit,

It was found necessary, however, to devise
some means of mounting or enclosing these
coils so as to incur the least possible risk
of damage to the winding in handling and
to afford a convenient way of interchanging
them for the various wavelengths required
and of inductively mupllng one coll to another.
If this is not done, time is wasted in disen-
tangling the coils from various other parts
of the gear, to say nothing of the trial to
onc's patience and temper when one dis-
covers a loose end lying against both H.'T,
battery terminals.

The fulluwmfﬂ though simple, is very
effective in practice, allows of considerable
modification to suit the reader’s requirements
and materials at hand, and may be applied
to most t of multi-layer coils such as

basket, hcrncymmh, CIc.

Fig. 1.

A number of circular pieces, of a diameter
large enough to fit comfortably in the centre
of each coil, is cut from fairly stout cardboard.
These are soaked i in paraffin wax or, alterna-
tively well shellaced, sufficient being prepared

to fill the entire space in the centre of each
coil level with the surface (Fig. 1).

A number of pieces of cardboard (two for
each coil) of a diameter of about § in. larger
than the coil which is being dealt with
is then prepared. These should also be
paraffin waxed and placed one each side of
the coil which is already fitted with the
centre discs described above. Holes are
drilled as shown in Fig. 2a and 24, care being

& —a and b,

Figs.

taken not to approach too near the inner
windings of the coil. The outer holes,
A and B, should be equi-distant from thecentre
hole, the distance between them being exactly
the same for each coil.

‘The centre hole should be slightly over
! in, A and B being of sufficient bore to
allow of two ordinary brass contact studs
passing through. T'he latter should be obtained
of sufficient length to allow of their projecting
& in. on the other side of the coil (Fig. J&).

Two holes (A and B—Fig. 3a) are bored
with a needle near the top of one of the
outer pieces of cardboard, the ends of the

coil passed through them, and, after scraping

aSTUD
HUT —

Figs. 3—a and b.

the insulation away, connection made to
studs C and D) respectively; the nuts on
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the other side being tightened up securely
(Figs. 3a and 34).

If necessary, the outer edges of the slab
may now be secured either by lacing with
ordinary black thread (a rather crude but
effective method) or by hlling up with
scaling or parafin wax as preferred, the
latter method giving a better appearance and
finish to the coil.

A piece of wood about 12 ins. long by
3 ins. wide is procured and fitted each end
with uprights consisting of pieces of 1 in.
. wood 3 ins. high by 2} ins. wide (Fig. 4).
The latter can be secured to the base by
countersunk screws from underneath.

Fig. 4.

Two pieces of § in. ebonite, 2} ins by 2ins.,
are each fitted with two terminals (G and F),
as shown in Fig. 5. The distance between
the two terminals should correspond exactly
with the distance between the holes A and B
in Fig. 2.

These pieces are screwed down—one on
the top of each upright in such a manner
that the two terminals face inwards.

WA

Figs, b—a and b.

A small clip (E) shaped out of a piece of
§ in. brass or copper strip, is secured on top
of each piece of ebonite in the position
shown in Fig. 5, ordinary wood screws being
used of suﬂicmnt length to enter the wooden

upright underneath, and thus assist in securing
the ebonite rigidly.

These clips grip the ends of a brass rod,
} in. in diameter and 12 ins. long, which
extends between the two uprights.

Two pieces (one for each terminal of the
left-hand wupright) of No. 10 bare copper
wire are twisted to the shape shown in Fig.54.
These, when placed on the terminals, should
extend about § in. beyond the edge of the
cbonite (Fig. 5), and are each ftted with a
binding screw 1} in. long (S and 5—Fig. 6&).

If the brass rod be now withdrawn a few
inches either to right or left, a coil
prepared as previously explained, may be
slipped on and good connection made with
the terminals G and F by simply securing
the projecting studs of the coil to the un-
occupied ends of the binding screws—a
matter of seconds.

Figs. 8—a and b.

The method of coupling two coils together
inductively when using a double or reaction
circuit 15 illustrated in Figs. 6a and 64.

A circular piece of ebonite § in. thick
(H—Figs. 6a and 6&), is obtained. The
diameter may be about equal to that of the
circular  discs  of cardboard  previously
mentioned, but is not important. (Hard
wood may be used, but cbonite is preferable.)
A centre hole s bored and 1t 15 fitted with
two studs in a manner similar to that used
for the coils, care being taken that the distance
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between these studs is exactly the same as
that for the coils. Two binding screws
(T and T) are placed on the projecting
ends and a piece of twin flexible wire connected
from the heads of the studs to the two terminals
of the right-hand upright.

If noew another coil be slipped on the rod
the reverse way to the first, connection may
be made to the circular piece of ebonite by
means of the binding screws 1" and T and
thence to the right-hand terminals thm-ug,h
the flex. Coupling may be varied by moving
the chonite (and therefore the coil), back-
wards and forwards,

THE WIRELESS WORLD

The length of brass rod mentioned has
been found quite enough to allow of sufficiently
loose coupling between the coils, when
tuned coupled circuits are employed.

One of the greatest advantages of the
above described coupler s the manner
in which the connections of either coil may
be reversed in a few seconds by simply loosen-
ing the coil from the binding screws, rf:'.rulving
it through a semi-circle and reconnecting
it to the binding sCrews, a quick method of
changing the connections of the reaction
coil which will be appreciated by all valve
workers,

BOOK REVIEWS

TELEGRAPHY, TELEPHONY AND

WIRELESS.
By J. Poore, Wn.5cn.,, A.M.LE.E.

London : Sir lsaac Pitman & Sons, Ltd.
Pp. vit -+ 120, 7" x43". Price 3s. net.

This httle book, which i1s one of the
“Common Commodities and Industries
beries,” aims at giving in the limited space of
120 pages a summary of the chief features
of telegraphic, telephonic and wireless methods
of communication. ‘The treatment i1s hence
very brief, and can be little more than intro-
ductory to a more detailed consideration of the
three subjects. T'he historical method of
treatment has been used in the main, and on
the whole the selection of material has been
good, bearing in mind the prime objects of
the work, viz., a not over-technical exposition
of the fundamentals of these methods of
communication.

As regards the telegraphy and telephony
sections of the book, the apparatus and methods
described are necessarily those of the Post
Office, while in the wireless section the
Marconi apparatus and methods have been
dealt with much more fully than any other
types. A few minor misprints have been
noted, but apart from these both rtext and
illustrations are good. "The seven chapters
are devoted respectively to the following

branches of the subject : Introductory con-
siderations of Electricity and Magnetism ;
Sources of E.M.F.; Electric Bells and Relays ;
Telegraphy ; Telephony ; Telegraph and
Telephone Lines; Wireless Telegraphy ;
Wireless Telephony.  The last chapter, how-
ever, consists of four pages only, and gives
but a bare outline without any detailed

technical discussion of the apparatus employed.
P.R.C.

HET DRAADLOOS ZENDSTATION
VOOR DEN AMATEUR (TELE-
GRAFIE EN TELEFONIE).

By ]J. Corver.

's—Cravenhape : N, Veenstra, 1921, pp.
106).

The author of this book is a frequent
contributor to  Raars Nrewws—the organ
of the wireless amateur movement in Holland
—and 15 therefore well known to the readers
of that journal. The book will doubtless
be of use to Durch amateurs, as it contains a
non-mathematical account of the various
transmitting systems, old and new, from the
point of view of the Exp-erimental amateur.

The hrst system described is the buzzer
transmitter ; this is followed by a description
of the Rhumkorff coil, and :ts use with
plain aerial and mup]ed circuit systems.
Very detailed instructions are given for mak-
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ing a portable spark set to be fitted to a bicycle,
and also for making a hot-wire ammeter.
Details are given of the construction, calibra-
tion and use of a wavemeter, both for determin-
ing wavelength and decrement. Two
chapters are devoted to radiotelephonic trans-
mitters using valves, and in the concluding
chapter the question of earthing is discussed,

together with measurements on acrial systems.
G. W. O. H.

RELATIVITY, THE ELECTRON
THEORY AND GRAVITATION.
By E. CunnincHam, M.A.
London : Longmans, Green & Co., 1921.
Pp. vii + 148, B}"x53". Price

10s. 64. net.

This book is the second edition of * Rela-
tivity and the Electron ‘Theory,” by the same
author. Compared with the first it has been
nearly doubled in size, and now gives a

much wider treatment of the subject. Origin-
ally the work dealt with the two theories—
Relativity Theory and Electron Theory—
and their inter-relations, but the new edition
goes much further—beyond Einstein even—
and shows that Einstein’s generalised rela-
tivity theory is by no means the last word
on the subject. Of especial interest to radio
workers, who are now much more concerned
about the electron than heretofore, is the
generalisation of the relativity theory by
which it has been possible to find for the elec-
tron as natural a place in the theory of the
universe as that accorded to gravitation in
Einstein's theory, The book in appearance
is very mathematical, although the use of
formulz has been restricted as much as possi-
ble, but it also contains much interesting and
readable text as well, and has been well
printed and prepared.
P.R.C.

CORRESPONDENCE

Ta the FEditor of The Wireless World,

Bir,—The following may prove of interest to
some of your readers :—

While listening on ), 600 metras at 0026 hours this
morning 1 overheard FF8 (8. Maries-de-la-Mer,
Gulf of Lyons) conducting business with the gs.
Caledonta MNL,

I was using three * French" valves, one aas
rectifier and two as low frequency amplifiers, and
the signals from FFS were so loud that 1 could hear
them with the telephones on the table and those of
MAXTU nearly as loud.

With the amplifier I listened to FF8 sending o
mecasage addressed o *° Col. W——, a8, Caladonia,"’
and as ho repeated the message 1 switched over
to the ordinary crystal (Pere | detector and
the signals on this without any ampification were
“good " from FFB, and as MNU acknowledged
the message his signals wers quite readable.

Kerienik is situated approximately lat, 13* N,
long. 23° E, and the diatance to FFS is something
over 20 milea.

According to the " Year Book " the normal
range of FF8 is 380 miles, and that of MRKTT Z50
rrilea.

I think this is another striking example of the
favourable conditions which sometimes exist during
the hours of darkness for long distance transmiasion
on emall powers in tropical Iatitudes,

It will be intereating to know if this is & record
distance over which an ordinary 1§ kW, ship set
has been heard without amplifieation.

I was using & military Mark 111 Tuner and my
aerial has & mean height of 607,

I am, Sir,
WILSDON FINDING,
W/T Inspector, Budan Telegraphs.
P.8. ~The tirne 0026 hours was G. M. T, plus 2 hours,

FRENCH AMPLIFIER Ll.

The following extract from o letter received
from & reader of The Wireless World is published
in the hope that the hinta contained therein may
be of some service to those who are experiencing
trouble with this type of amplifier.

"1 have noticed that you have o good many
enquiries from readers about the L] French Am-
plifier, which is apt to be rather troublesome. I
do not know if it 18 generally known, but I have
found that all my trouble with the amplifier
diuu.p ars on using § volta instead of 4 volts for
the filaments, thereby lighting these brightly. I
amploy B0 to 100 wvolts on the platea and it is
necessary to maintain this voltage to provent
cacillation. This does away with all howling,
but ma the apparatus will hardly oacillate at
under thess conditions and a separate heterodyne
in necessary for CW.,, unless one likes to
break the plate circuit of ooe of the first
three wvalves for a reaction coil. Contrary to
what I have heard stated I find that this instrument
givea excallent results on wavelsngthe as low s
600 metrea. A source of trouble 1 have experienced
is faulty insulation in the windings of the H.F.
transformers, giving rise to appalling noises in the
telephones,"
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.QUESTIONS AND ANSWERS

NOTE.—Thia section of the magazine is placed af the disposal of all readers who wish fo receive adimice and

information on matlers perfaining fo both the technical and non-technical sides of wireless work.

Frwdera

should comply with the following rules.—-(1) Questions should be numbered and wrilfen on one side of the
paper ordy, and showld not exceed four in nuriber, (2) Queries should be clear and concise. (3) Before sending
in their questions readers are adrised lo search recent numbers to see whether the same gueries have not been
deall with before. (4) The Editor cannot undertake to reply to queries by post. (5) Al querics musi
be accom panied by the full name and address of the sender, which i for reference, not for publication. Queries
will be answered wnder the smitials and lown of the corres pondernd, or, f a0 desired, under a ** nom de plome,”
(6) Renders deslrous of knowing the conditlons of service, etc., for wireless operators will
save time by writlng direct to the various firms emploving operators.

HIC et UBIQUE (Gt. Shelford) s« having
trouble with burning oul of the rectifying valves in
a fwo-valve resistance amplifier.  He asks the probable
FEQSON,

The set ia quite corroct as sketched, and should
give no trouble. Two ibilitiea occur to us
{1} That your actual wiring doss not agres with
your sketch, and that the full battery voltage is
gotting mcross the rectifying valve while the resia-
tance is in seriea with the amplilying valve only.
Or (2) The grid condenser, which you mark as
* ¥leaky "' is very seriously leaky or even broken
down. In this case you would get excessive
pogitive grid potential on the second valve leading
to very heavy electron currents with consequent
overloading and shortening of life.

A.C.8. (Switzerland).— (1) A No. 55 amplifier
would probably cost about £40. It is & very good
amplifier when used in conjunction with a suitable
tuning circuit,

(2) This appeara to be an ultra.audion re.
generative circuit. It should be quite satiafactory
if condenser C, 18 made variable, and C; connected
betwoon the plate and filament instead of between
the grid and filament.

{3) Good results should be obtained with an R
valve,

(4) An iron cors inssrted in the A.T.I. or secondary
windinga would greatly increass the inductance of
the windings, increasing the wavelength and ro-
ducing the frequency. The circuit would not oacil-
late with radio frequency.

RELAY (New Southgate) csks (1) Should it be
posmible fo operaie a single-wound polorised reloy
(working on 20 x 10* amp.) off a xingle valve
{ V24) receiving sel.  (2) If so, for the hest diagram
of commrciions for st (3) Approrimate iniernod
plate filament resistance of a V24 valve,

(1) Yea.

(2) Any t of circuit excopt & grid condenser
rectifier will do; put the relay in seriea with the
telephones, shunting it with a condenser.  If you
uso & ﬁ-rid condenser the relay will work inverted ;
this will not mattar if the relay has a spacing as well
a8 & marking contact,

{3) Of the order of 10,000—20,000 ohms, de-
pending on the part of the characteristic used.

E.E.G.B. (Holt).—(1l) The diagram illustrating
vour circuit 8 very indistinct, You appear to
have a erviatal connected in series with the tela-

hones, H.T. battery, reaction coil and anode.
q‘hia is wrong, and the crystal should be left out
altogother, The grid condenser and leak will give
you rectification. Do not short-circuit  wnusad
portions of your aerial inductance,

{2) This i» practicabls, but reguires careful
handling. As the H.T. positive is earthed all other
parts of the cecillation generating circuit, eapecially
the flament battory, should well inaulated
from the earth. The aerial circuit should not be
auto.coupled, but should be entirely separate
from the oscillation generating ecirouit, as shown
in your sscond diagram.

{(3) An R valve would be suitable; 30 volta
would not be sufficient anode voltage with an R
valve aven for receiving.

(4) Intervalve transformer should have 1 oz to
3 oza. of No. 44 5.8.C. wound on a § diameter
soft iron wire core.

H.B. (Tonbridge) asks (1) Can slab inductances
::klﬂﬁd with success for crysial sels, (2] Is zincite-

na a succeasful compound. (3] Is a variable
condenger absolufely nmﬂ‘y. l-ljJIl an enclosed
diaqram of a crysfal recetver correct,

(1) Yea; but such coils are only of much advantage
for wavelengths which are too high for efficient
cryatal tiomn.

(2) We have no exporionce of this combination.

(d) Not if you have continuously wvariable in-
durtances for tuning purposes.

{4) No; it is noarly as wrong as it could
boa. See Fig. 3, page 756, of the isus for
2Ind,

J.B.B. (Helston).—The transformer recom-
mendad on page 758 was a low frequency iron.cored
transformer, having & ™ turne ratio " of about 1 to 1.
The resistance valuse are not very important, A
suitable tranaformer can be made by winding a
Erimlrj' with 1 oz, and & secondary with 3 ozs, of

o, 44 B.B.C. wire on & soft iron core, §" diameter,

5.0.5. (Essex).—(1) The windinga given in the
reply referred to will be suitable for your set, aa
such windings are not greatly affected by the type
of valve used.

{2) Windings of } oz. and 1} ozs. of No. 44
will be fairly suitable. Ordinary layer winding will
do for theas coila.

{3) There should be littla difference in per-
formance between these sets, if well made, but the
Fig. 3 circuit is more oasily adapted to s large wave-
length range, and is more convenient to handle,

(4) Not wvery good. S.1.C. wvaries—generally
about .

C.W.T. (Dorchester).—(1) and {2} Yes, cor-
tainly ; but why not use the same batteriea for
aach, as can easily be done with a little arr ek,
See varous multi-valve circuits in thess columns.

(3) Rafor to Editor,

(4) MPD 2,800 ms. FL varies within a few
hundrad metres about this Agure.

oasibly
ATIUArY
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G.G. (Douglas).—You will find & cirewit for
telephone transmission in Fig. 7, page 674 of the
issue for December 25th, the disgram being ao-
companied by useful hints on construction. Your
receiver and amplifier should be adaptable for
telephonic reception, but you will probably have to
reduce the dimensions of some of the windings to
get down to the wavelength of your transmitter.

H.H.L. (East Acton) asks (1) If connections
of #ef in a diagram are correct.  (2) What wa th
will il reach.  ([3) How many sheets of lin foil 37 = 47
with gloss G-G4the” as dielectric would be required
Jor a capacity of 0005 mfda,

{1} Yea.

(2) About 2,000 ms. Inductances wound on
shortéer formers of greater diameter would give you
bigger wavelength for the same length of wire,

{3) Twelve shesta of dielectric,

TRAMP (Birmingham).—(l}) A honzontal
frame aerial is not efficient. We should prefer
i vertical frame, not more than 6 sgquara,

(2} Detailed information for frame serials is
given in the issues for May 20th and June 12th of
last vear.

(3) Yea ; it will be necessary to advise the P.M.G.
of the proposed aerial.

{4) An earth lead is not necessary with a frame
acmal,

X.Y.Z. (Bournmemouth).—Your circuit 18 rather
complex, having three tuned circuits, and we do
not adviee ita use. Fig. | gives the connection
of an additional valve for rectif ying.

Fig. 1.

A.EH. (Portamouth).—(1) See Fig. 2.
(2) No: it would give very poor results indeed.

MICROFARADITE (Epsom).—(1) The bast
eoils to use are mingle-layer sclenocids for short
waves. For long waves pancake or pile-wound
solenoides may be used.

{2) Condenser A = 0-002 to 0-003 mid. variable.

B = 0-002 fixed capacity.

(3} The circuit is guite good.  The reaction should
eouple into the g;ng winding, which it doea not do
in your diagram. Also the condenser B should be
connacted acroas the H.T. battery as well as across
the telephone transformer, as a path of low im-
podance to high frequency currenta.

{4) For a auitable receiver with W'ind.'mFu, ato.,
soa the recent constructional article on a * Single
Valve Long Wave Receiver.”

E.C. {ﬁ"en Norwood).—Indoor aerials are

effective. You might try it, but we doubt
if you will be sucossaful. A frame asrial with more
magnification would be more suitable.

BRIGHTON COLLEGIAN (Brighton).—(l)
Put the asrial condenser on the serial side of the grid
connection.

{2) A.T.C. should be at least 0-005 mida.

{3) Tt ia impoasible to give the wawvelength, na
you do not give any information as to the sizes of
yvour inductances,

(4) Yea

H.A. (Barnsley).—(1) and (2). Thers ia an
initial licensing fee and an annual fes. It 18 not
nocosanry to forward the license each year for

renawal, provided the fee is paid.
(3) POZ ia the German station ot Naven, MGE
is & P. & O. vessel, the Khiva, but ibly the

MGZ you have heard is transmit by  Nauen
and means Menn Gresnwich Time. You must not
8x to find up-to-date information in your
Yoar Book, which 8 two years okl

i4) Yea, apparently CW.

C.R.R. (Clacton).—(1) Connect apparatus as
per diagram : Fig. 3.

] *| nhﬂ-rf jl P
Fig. 3.

The crystal holder iz rather elaborate for
parborundum. You will get better resilta with
s stoel plate or needle point instead of the copper
wirae,

(2} If * tubular resistance " is & wire resistance
of the order of 3,200 to 5,000 ohma, it may be wsed
for A potentiometer if a aliding contact i fitted
Lo it,

(3) Youshould got many ships and const stations,
and also Eiffel Tower and Poldhu,  Your maximum
wavelength will be alightly under 3,000 ma.

{4) The current through the detector will be
sbout 100 micro-amperea. The current to be
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supplied by the crystal will depend upon the
potentiometer resistance. Two good dry cells
each 1-5 wvolts (not pocket lamp size) will last o
considerable tirme. '

The current to be supplied by the crystal will
dopond upon the tiometer resistance. Two
good dry eells each 1-5 wolts (oot pocket lamp
mize) will last & considerable time.

P.W. (Leamington).—(l) B walves are
“harder” than the R type, and require much greater
anode potentials, They are transmitting valvea,

{2) A 3-valve amplifier—two valves H.F,
magnification and rectification, and one wvalve
giving L.F. magnification. (Fig 4].

‘IHIIIP.F n"imyﬂ
bl \ ) TL
ﬁnm,.r Enng

wHY

J

.-.-..-.-]||||T—~||lll!l||]|
(.1 - SO L

Fig. 4.

H.P. (Liverpool) asks (1) Is an Ediswan
valve (E.5.2) suitable o work in conjunction with
a Mark III shori wave funer. (2) For a diagram
ahowing how to connect up the valve fo hwo lerminals
marked “ valve™ on the funer. (3) If this valve
tr nod suitable, could we recommend one. (4) If
the resiptance of the lele phones i2 in any way wrong
Jor wae with Mark IIT tuner, when wound to 3,000
ohms,

(1) Yea.

(2) You will notice that the detector change-
over switch has to be raised to make contact with
the tall contacta, (Fig. 5.

(3) You can use E.B, or B or V24 valves,

(4) Telephones are quite all right for erystal set.
They cannot be used in conjunction with telephone
transformer in & valve sat. Telephones for this

should be 120 ohms.

ANXIOUS (Bournemouth) asks for informa-
from as o comnecting up o deteciing valve on a Mark I
Tuner.

(1) Terminals marked * Valve" on the Tuner
should be joined to the grid and filament of the
valve sither through & grid condenser and leak,
or through a potentiometer,

THE WIRELESS WORLD

{2) Yes, in the anode (or, * sheath ') circuit of
the wvalve, not to the terminals marked * Tele-
phones,™

(3] Your cireuit requires the addition of a leak—
of about 2 megohms—across the condenser in
your grid cirouity, which condenser should be
sbout 0-0002 mid. The cireut is otherwise correct.

{4} Filamnent about § volia—use a B.-volt baitery
with regulating resistance in series ; plate, 30 volta
or upwarda.

E.H. (Croydon) asks for criliciem of his #el,
particulars of which he encloses, and (2) s there
any inerpensive (sl of stalions, names and letiers,

(1) The circuit appears satisfactory. Have you
tried & potentiometor to the crystal ! The aerial
downlesd should be at right angles to the main
aerial ; it must not ba b ht down to form a
sharp angle with the asrial. No. 2B wire is too
fine for morial circuite ; as & general rule do not
use any finer than No, 24, Your present inductance
tunea the aerial to 2,500 ma, approximately.
The sscondary wavelength, if your capacity value
of 0-000042 mids. 18 correct, will be only BBO ma,
If ita wvalue is 000042 mids, as it should be, the
maximum eecondary wavelength will be 2,B0M) ma.

{2) The April 30th issue gave a list of stations,
with times of wnrlu'ng and wavelengths. The
“Wircless Yoar-Book " gives a complete list of
atation call letters, but the price is 218, Fossbly
you ¢ould purchase an old issue cheaply through
the Exchange and Mart column.

C.H. (Munthorpe) asks (1) Whick 2 the mosi
suitable aerial for use with the long.range single-valve
wel described in " The Wireless World " —ithe &.F.0.
T double, or the 100° single. (2] Criticiem of dvagram
enclosed. (3) Ie the enclosed sample of wire suitalle

Jor the aerval,

{1} Probably better resulta will be attained with
a 100" gingle wire ; but why not try both, and see
which is better of the two.

(2] The aerial and earthing arrangements are
guite good., As you have plenty of room, arrange
for the horizontal part of the aerial to be clear of
the housa,

{3) The wire is quite suitable.

CIVILIAN (Manchester).—(1) The connection
should be as shown in the wiring diagram, f.e.,
negative H.T. and positive L.T.

{2) It is & matter of experiment. Probably not.

J.W.R. (Stanmore).—(1) If the tube is 3§"
outside diameter, and 4" thick, the wood plugs in
each end should be 3}" diameter, so that they fit
tight into the tube. The length owver all should
ba 33"

:?_% As shown in Fig. 14, page 724, all the con-
densers in the one clamp are connected, the common
end joined to the long-short wave ewitch arm, and
the other ende to the studs,

{3) To use with a single.wire aerial join the
loading inductance acrosa the condensers and
connact the aerial and earth, and also A and B of
the amplifior scross the condensers. Make a few
tappings on the loading inductance. The maximum
wavala{lgt.h of the set would be about 13,000 ms,

(4] Yas

186

LINIVERSITY OF MICHIGAN



q wmm DISCARD YOUR DRY CELLS
HIGH TENSION
HART ACCUMULATORS

These Batteries are always ready for use.

A full re-charge at a cost of 2d.
usually sufficient for about 2 months’ use.

Easily re-charged and highly insulated.
Regulator Switches for voltage adjust-

ment, mounted on the battery case, as
illustrated, can be supplied if required.

HART ACCUMULATORS

are also specially made for Filament Circuits.  Any
voltage and ampere-hour capacity can be supplied.

Large Stocks Kept.

24 to 100 v. *“High Tension ™ Battery

HART ACCUMULATOR CO., LTD.
MARSHGATE LANE - STRATFORD - LONDON, E.15

If you want to make the best
notes, when receiving messages,
me “VENUS™ PENCILS.
“"VENUS ™ always makes a
clean and sharp-cut impression,
It wears a long time, and gives
faithful service. = VENUS™
has made its mark for every

8 wvaolts 30 ampas.

pencil purpose. ;
R Description—3 cells, each with 5 plates,
mct  Jour purscas. in strong celluloid case and non-corrosive
ﬁ,{.ﬂ:‘ﬁ: terminals. Exceptionally well-made.
this smrms shian
as marked therson. POST
Made in 17 Rlacklead Gradaticn, Pri':e £l Eﬂch FREE

G5 to B 64 each, 58 dos,

Also Copying, 4d. each, 3/9 doe. WATES BROS., 132, Charing Cross Road,

“VENUS' goed. toNDON ES | | Gerrara s78. W.C.2
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WIRELESS
APPARATUS

WE ARE mumrun:ns OF

5 Point Switch ...
Switch Arm ... e B [ED
Contact Studs ... doz. /-

FIL. RESISTANCE,

on ebonite base, with 2 terminals,
Al illustrated ... e B8

SLIDING CONDENSERS
0008, as illastrated ae

o—_

ANODE RESISTANCES

50,000; 80,000; 1,2.3, 4 or 5 meg.
Price 38

As illustrated

amplifiers, etc.

YALYE HOLDER

A’ USEFUL PANEL
3 valve holders, mounted on ebonite panel, useful for building

6/-

Frice

e

| 5

On ebonite base vor  Hlf=
Vi :':'; a5 ,HQ REACTANCE FORMERS WAVE METER BUZZER
Can be wound to any wavelength | Most Reliable.  Silver Points.
Price 7@ Price 5/-
Brown G Type Relays TO/- WATCH FOR OUR

Have you got

Q & | Galvanometers 886

Cell Teien, 03 ... 10/8 YOUR TELEPHONY SET!!!

Inker Paper, Large Roll 1/3 As Usual — Beats Records
w  w [FrenchSi od.

Stone Jos of Mocse sk /8 | gpﬂﬂer yet?| ~ANEWLINE

Intervalve Translormers B0/ = - ENEEE T

Slab Inductances ... set 1 85)/- securcs.one w“";:;:'g:_“"';'::"_r e

MUSEUM 74, Offices and Showrooms
Works wl R- Hi T!NGEY 92, Hatton Garden,

HAMMERSMITH, :: Specialist in Wireless :: LONDON, E.C.1

JUNE 11, 1921.
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QUESTIONS AND ANSWERS

SENOR CHISPA (Texas) encloses fwo diagrama
Sur erificiam,

The eireuit would be greatly improved if a
sscondary tuning condenser were used. The circuit
shown is correct for L.F. megnification, except
that there should be no grid condonser, and also
the filament resistance should be on the negative
side of the filament. Parhape your iron.cored
transformer is not very efficient. It should have
i larges number of tums, say, 10,000 in each
winding.

INQUIRER (Wimbledon). — (1) Generally

ing, this value is much too high. A total
capacity of 0-006 mfds., varnable and fixed con-
densers, was recommended in & recent conatructional
article for the reasona given therein, You miight
use your condenser for a 10,000 to 20,000 ma.
circuit, but not for shorter wavelengtha, owing to
the comparatively small amount of inductance
required with such & large capacity,

(2} Air dielectric is used for variable condensers,
as it makea the construction easier ; but for fixed
eapacity condonsers, ebonite or mics i uesd, owing
to the higher specific inductive capacity. The
capacity between the metal plates with an ebonite
dielaciric 18 about 2-5, and with & mica dielectric
sight, times as much as with an air dislectric,

(3) Three valves is the minimum number to uss
with a frame aerial to obtain good reaulta.

(4) These valves have rather fAat bends in the
anode characteristic, and the use of a grid con-
denser and leak for rectification will ba an advan-
tage.

LM.T. (Barrow-in-Furness) asks (1) Ts the
two-tlectrode Fleming valve any im provement on the
crystal for reception. (2) Do any firms manufacture
these valves. (3) If o diagram ke sends iz correct,
and, 1f nol, why nof,

(1) No. A eryatal is more senaitive, but the
valve is the more stable of the two.

(2) It may ba ible to obtain these wvalves
from the Marconi 'E:nlug;nph Company.

(3} In addition to variable filament ruiat-mn:.:
is necessary to use a potentiometer across
battery, the slider thE connected through the
telephoncs to the bottom of the A.T.I. so that
the plate may be adjusted to the best potential
for rectification,

T.R. (Preston).—{1} Yes, the tin formers are
hopeless, They form a L.R. closed circuit, which

ill reduce the inductance effect of the windings
to s negligible quantity. Make formers of cardboard,
well varnushed.

{2} Give diameter of new formera, alas condensars
available and wavelengih required.

(3} Reactance coils are used in conjunction with
valve seta. The function of & K.C. is to magnetically
couple together the anode and grid eircuits of a
three slecirode wvalve, #o that some of the big
oacillations in the anode gircuit are put back into
the grid cirouit in such & way as to help to maintain
the anode circuit oscillations, or, il the coupling
is tight enough, to set up continuous garillation in
the eireuit,

J.W.C. (London).—(1) This depends entirely
on the mize of the frame and the tuning condenser,

about neithar of which you say anything. For an
average frame, and 0-001 mfds, you would get
about 5,000 ma.

{2) The suggested condenser ia quite unsuitable.
For good results the condenser ghould be variable,
with air dielectric, say, ten moving plates of 10 cms,
radius, with eleven fixed plates, the thickness of
the dielectric being 2 ms. If this is not possible,
build an air condenser of fixed capacity with
ahout the same area of plates, preferably making
some of the plates removable.

(4} About M} chms. {

14} Apply to the Becrstary, O.P.0., London.

F.A.T. (London).—({1} The exact dimensions
of these coils are difficult to predict, particularly
with the little information you give about your
asrinl. For A 12 to 20 turna of, say, No. 20 wire
on & 3 formar should be sufficient. B must be
determined by experiment in each case—iry
50 turns of No, 24, on a 2}" diameter former.

(2) Up to 20 milliamps, or even somewhat more,

{(3) Very difficult to predict, as it depondas on
the H.F. resistance of your serial, about which
we know nothing,. Under good conditions of
earthing, ete,, you might get 200 milliamps.

{4} An anode power input of 35 milliamps at
200 wvolts, as you su t, m guite in order, but
will probably be ditficult to get with efficient
oacillation on two R valvea.

MN.L.Y.F. (Reading).—{1) The aerial aystem is
satisfactory, me ia the receiver, except that the
eoils appear to be wound in multilayers, which
will give very poor results. -

{2} The inductance of such coils isa by no meaans
an oasy matter to compute, and,in view of the fact
that they will be ost useleas for receiving
purpossa, wa do not think the valus of the resulta
would justify the expenditure of labour necegsary
to obtain them.

{3) There are no simple methods of calculation
for the general cases you guote, but you will find
a good :F:al of information on the subjeet in Eccles’
“ Handbook,” and alao in ‘* Radio Instruments
and Measurementsa,” published by the American
Bureau of Btan :

(4) We certainly think you will find ecoils with
lees wire useful for short wavelengtha, We should
recommend you to rewind the old coils, and also
to wind the new set, sither na basket coils or honey-
comba. You will find suitable sizes in various
recont replies.

SPARKS (Cambridge).—(1) and (2) The
asrial ahould be guite satisfnctory if only one lead
in is used. This should be from the end marked
i A.'I-l

{3) Telephone wirea crossing the serial 5 below
it will not seri y affect smignals if they cross
nearly at right angles to the line of the aerial,
but we doubt if you will g:. sanction for such an
arrangement, owing to risk of your merial
fouling the telaphons lines.

{4) The wires used are too fine. Wind the

rimary with No. 24, and the sscondary with

o. 2B—preferably increasing the secondary
capacity lE;?:LI.I}r. The telephones should be on
the earth mde of the H,T. battery, and & grid
potentiometer would improve resulta,
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“AMATEUR "' (Kin on).—We regret that
wa have no inl'ﬂ:rmut.iign mtulﬂ'agzrd to this amplifier,
which is very uncommon in this country, and of
gquite unusual design. We should advies you to
write for further particulars to the Telsfunksn
Company.

W.P.A. (New Barnet).—(1l) Complete design
of & complicated multivalve set to conform to
eartain apecial requirements s quite outside the
scope of these columna, which are intended to help
amateurs with specific difficulties. The circuit
of Fig, 1, page T30, January 5th issue, approximates
fairly closaly to your requirementa.

{2} Thia nrﬁutﬂ.l ahould give fairly good results.

{3} This (t roduction of beats with a reaction
eoil in tmt-ulpcimuit]- i not possible, owing to
the fact that the circuit possesses no power of
generating local oscillations to beat with the
incoming signals.

{4) Soe warious articles
completed,

* BIG "' (Devizes).—(1) Your asrial condenser
is too [(0-0007 mids. ) for series use; it would
be more useful in parallel with the AT.I. The
two aerial coils should be in series, not as shown,
Maximum wavelength will be about 2,000 ma.

(2) Yea, the suggeated scheme is guite (LK.

{3) Transformer windings may be ¢ and 1§ o
of Mo, 44 on an iron core for A and B, the high
regiatance gides to be connected to the gn-:l af the
valve. Transformer C may have two windings,
each of 1 oz, of No. 44, on & similar core.

(4) 20-30 volta should ba sufficient.

S5.W.R. (London) asks various guestions writh
réference fo the single valve long range receiver
recendly described,

(1) Standard PP.M.G. serial consista of 100’ of
single wire, or if & twin aerial is used, the length of
oither side must not exceed 70°. Any considerable
reduction below thess amounts will adversaly
affect the results obtained.

(3) With suitabls constructional alterations, and
n suitable H.T. voltage, almost any hard receiving
valve may bo used,

(3] Enamel coversed wire might be used for the
coils, but is not recommended, owing to the risk
of damaging the insulation and also the increased
welf capacity of the coils so wound.

(4) The telephone resistance should be about
120 ohma if & tranaformer is wsed, and 4,000.8,000
ohma if no transformer is fitted.

B.H. Eﬂﬂnrﬂ}.—-fl] The schems you submit
is of little wee. It contains several unjustifiable
assumptions, and even if thess were found in practios
te hold good, the instrument would be much too
ingengitive to be of any value.

{2) Valves with a metal plate outside the glasa
envelope give fairly good results, but have certain
drawbacks in practice.

(3) This scheme alao ia not workable, as wvou
would cause very little change of magnetic flux
by your signals applied in this way.

(4) We are afraid that you would not find an
X.ray tube a satisfactory substitute for an aerial,
X.raya do produee conductivity in air through
which they pass, but not to an extent which would

in the wvolume just

THE WIRELESS WORLD

maks this in any way poasible, [(We note that
recently we have received a batch of gquestions
from you almost monthly. In wview of the large
demands on our space we are afraid we must decline
to deal with any more for the present. )

E.R. (Blrmingham).— (1) The coonections of
the met are not correct. Put the telephones
batween the condenser and the potentiometer,
and not between the condenser and the AT,
ea shown,

(2) and (3) Both guite satisfactory,

(4) The pressnce of the telegraph wires will
probably weaken signala a little, but ahould not de
80 sariously.

H.A. (Greenwich).— (1) Except in quite special
cases the use of two valves in parallel offers very
few sdvantages. It is certainly not a good way
of applying two valvea to a receiver for genoral
purposss, We do not like yvour fixed aerial series
condensar,

(2] Sea Flg 4, page 663, 1ssun for December 11th.
You can omit the reaction coil there shown if you
wish to,

G.C. (Gt. Yarmouth).—(1}) Your telephone
tranaformer is wrongly connected. Put the L.E.
winding across the telephones, The AT.L is too
#mall for the other dimensions of the set, Introduce
an additional coil, 10" by 6", wound with No, 24
in the serial.  Aeral condenser should be somewhat
larger.

{2) Wavelength maximum will then be about
4,000 ma.

{3) Introduce s potentiometer for the crystal,
and provide a shorting switch for the A.T.C.

(4) 000055 mida,

G.A.H. (Farnborough).—(1) Possibly the
permanent magneta are weak, and require re-
magnoetising, or the windings may be connected
g0 that the current makes both eoils of one sarpiecs
of the same polarity. Try reversing the con-
nections of one coil.

(2) There iz not sufficiont information given
with regard to the circuit for any explanation to
be given.

{(3) The single wire asrial will probably give the
best results,

(4) Mo,

H.J.F. {Birmingham}).—Ths wavelength rangs
will not be G00-6,000 ms. with the present secondary.
The maximum wavelength will be about 3,500 ms.
Rewind it with No. 38 wire, for 6,000 ms, The
A.T. 1. ghould be wound with wire not thinner than
No. 24. Wind the 4} former with this gauge,
and arrange to connect the A.T.C. either in seres
or in parallel with the AT.I, Connect a 0-002 mid,
blocking condenser across the telephones and the
anads battery.

SPARKS X (Consett).—{l1) Diagram sub-
mitted is quite O.K. The values are as follows :—

A = 0-0003 mfds, B — 8,000 mhys., C = |1.000
mhys., I} = 0.000B mida. E and F impossible
to etate. E should be 0-00005 mids., with o 3

megohms leak, and F 500 mhys.

(2} Used with a grid condenser a G valve requires
at least 150 wvolta. Tf this condenser is omitted
about 50 volta will be ample.
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WIRELESS
TELEGRAPHY

An Example of Efficiency.

: Complete Duplex Wireless Installation, including a

200-foot steel mast, was recently erected at Geneva, .
Switzerland, and put into operation within nine days I|
of the delivery of apparatus and material on the site.

This station, working with Chelmsford, Essex, handled at high H
speed the bulk of the League of Nations' press telegraphic traffic
h to Great Britain and a large proportion of the traffic to America.

There were two short periods of delay. These were due to the !
failure of the telegraph line between Chelmsford and London.

|| The quality of the serviceis indicated by the following comment, I
| which is typical of a number received from members of the Press

at Geneva. “ The service provided a surprising example of what the
“ high-speed wirelesscan do . . . Incidentally, in all the thousands of

words which were filed by our men the properiion of error was very very low
—1 should say aboutone-rwenrieth of the errors that we get on the cables.”

The GENEVA - LONDON Wireless Service
““ was inaugurated and operated by

MARCONI'S WIRELESS
TELEGRAPH COMPANY,Ltd.

MARCONI HOUSE, STRAND, LONDON, W.C. 2.

"Phone: City 8710, Telegrams: Expanse, Estranp, Lonpon,
* Cables : Expanse, Lownpon.

JUNE 11, 1821, Ly Plegse mendion the Wireless Worls
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WIRELESS
APPARATUS
for the Mercantile Marine.

MUDERN stations for passenger and other
vessels supplied, installed, and operated
under yearly maintenance contract.

The guaranteed working range of the new
standard equipment for ships at sea is between
400 and 600 miles, but ranges of 1,000 miles
are common in daily practice.

théntl}f the S.S5. “WALMER CASTLE"”
was able to read signals sent out from the
§.5. “OLYMPIC? at a distance of approximately
4,500 miles. This communication was eftected
with apparatus supplied by g =

The MARCONI INTERNATIONAL
MARINE COMMUNICATION CO., LTD.

MARCONI HOUSE,STRAND, Loxpon, W.C.2. *Phone Crty 8710
Telegrams: Tuurium, EsTranp, Lonpon. Cables: Tuurium, Lonpoxn.

—
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QUESTIONS AND ANSWERS

(3} Yes.

(4) Maximum wavelangth will ba about 3,500 me.,
which will not be affected by winding the sscondary
with finar wire,

H.F.W. (Marefield Park).—(1) The cireuit is
not designed for crystal rectification. The reaction
coil is not suitably proportioned for a secondery
inductance, and is shown untuned.

{2) " Billi " Condenser is &8 name given by the
Marconi Co. to & small variable condenser made
by them .for secondary circuits, the maximum
capacity of which is, approximately, 500 micro.
micro farads, Le., B00 billionths of & farad—hence
the name ** Billi."*

(3) Almoat as good, depending on the afficiency
of the transformer.

{4) Inductances and capaeitiea can be caloulated
with fair acouracy by means of tables and formulm
given in Nottage's book, " Measurement and Caleu-
lation of Inductance and Capacity,” obtainable
from The Wireless World publighers.

E.C.A. (Fellxstowe) arks (1) Ta #f poasibile Lo
adapt a @ or V.24 valve lo an ordinary land tele phone
receiver in order fo magnify the speech and, if #o,
couwld we give an tdea of the circuil reguired, (2]
Ta it possible, by having the leads of an aerial runni
parallel o a land telephone line o get the &
induced off the felephone line into o wireless receiver
which consists of a type T0A Marconi luner in con-
Junclion with a fype 554 valve amplifier,

(1) Yea. Thers are two ways of doing this—
in both casea using & two-valve low-frequency
magnifier. In the first case two leads to the
ordinary telephone receiver should be connected
to the input terminals of the L.F. magnifier, and n
the second cass an ordinary miernphnna- and battery
is connected in series with the input transformer
of the magnifier and the microphone placed againat
the isce of the telaphone recsiver, The sscond
case will give batter results, as there is not so much
magnification of the line noises other than the

wired h.
n‘!'i.ﬂ.—mrf'mt Office do not allow any altera-

tions an in the first cass to be made to their instru-
men L, '

i2) This may be done, but not with a type 55
H.F. amplifier. The currents set up in the aerial
would ke L.F. induction currents, and not H.F.
radiation curronts— therefors, H.F. receiving gear
would not be suitable, It would be necessary to
use & L.F. amplifier to detect thia.

H.J. (Brighouse).—(1) This coupled jigger
in guite suitablo for a crystal receiver and will
have a wavelength range up to 3,000 ma, if &
00005 mfd. variable condenser is connected across
the secondary.

(2} and {3) This is commonly used as a reaction
unit for a single valve receiver. You do not give
any particulars re size of formers and purpose for
which it s to be used. Therefore, wo cannotb give
you & winding.

ZB.Z, (5.5. Porfell).—(]) The ronnections to
the 31 type are correet. You do not show the
circuit of the valve panel. la there a grid condenser
and leak ¥ if not your anode voltage of 50 is too
much—the valve will be an inefMicient rectifiar,

{2) The information given is inaufficient to enable
any explanation to be given.

i3) To use & valve as & L. F. magnifier, use a crystal
rectifer in the 31 and connect the telephone ter-
minals to the grid and negative of the Hlament

of the walve. Bhort eircuit the id condenser
and leak, if present. Short cirouit the reaction
eail torminals and use the existing valve panel
telephone terminals.

AMATEUR (Loweatoft).—(1) Try the arrangs-
ment given in Fig. 8 for connecting up your
various pieces of apparatus :-—

TAMABLE
COWNDEMEEH

[ -

Fig. 6.

You cannot expect good results with an earth 150°

away. Cannot you bury a large metal plate or &

big piece of wire natting much nearer than that.
OROLOGIST (Eastbourne).— (1) Yes.

(2) Owing to the large amount of inductance
required —approximately 500,000 mhys.—and un-
less very large formers wore used, the resistance of
the inductance would greatly increass the damping
factor and also would give a large I*R loss.

F.Gﬁ.&\?’nu[ﬁm-ﬁu].—{ll -ind I{E]II:Th!“
are, erally ing, two typea of telephone—
highg?uiuunrzpanml low resistance. The high
resistance {2,000 to 5,000 ochmas) are inserted directly
in ecrystal circuita, while the low resistance are
used in conjunction with a telephone tranaformer.
Oood B, ohmas telephonsa will 'I.'I:l-'l:l.lll}"_ va
slightly better results than low resistance with a
tranaformer, but 2,000 chms may not be 8o good.
When using a valve circuit it is not advieable
to use a high resistance telephone as the anode
voltage applied to the valve may break down the
insulation of the fine wire used. It is better to
use & telephone transformer and low resistance
telephones.

1;:} There is no regular programme of wireless
concertsa in England at the present time. The
Dutch concerta are given every Thursday night
and Sunday afterncon on 1,100 ms.

{4) You have probably connected up the windings
o that they are of the same polarity. Try re-
versing the direction off the current through one
of the bobbins of each talephone.

CRYSTAL (Hull).—You will obtain the bheat
reaults by using cylindrical single-layer coils. For
the A.T.l. use & "' former 13" long, wound with No.
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24. For the primary coll use a 3 former 8" long,
wound full of No. 24 DCC. For the secondary
coll use a 6 former 6 long, wound full of No. 2B,
Make & number of tappings in each coil

(2) To obtain proper coupling one coil should
glide in and out of the other.

(3) This varies according
and is best found by sxperiment.
about 0-001 to 0-002 mids.

{4) Yes, the charge for the license is 108, per year,

WHISTLING WATERS (Stoke).—(1) If,
as it appears, the down lead lies under the hori-
zontal part of your aerial, results will be very poor,
owing to the small angle betwoen these parts.

i2) The circuit is fair, but you will require six
volts for the filamenta, The filament resistance
should then be arranged to control the currenta
to both valves. The coil P should be shunted by
& condensor, say, 3002 mfds. A telephone trans
former and L.R. telephones would improve results,

(3) You should get POCGG with a better aerial—
probably not with the one at present in use.

i4) About 0-00035 mida.

T.I. (Rochdale).—{1) 0-00013 mfds.

(2) 12 » 8", wound with No. 2B, would be
required, but we should advise you to increase the
gize of the condenser two or three times, using loss
turns on the loading coil.

{3) The circuit is correct, but reaulta will be ve
poor with only a single valve. The positive pu?la
of the H.T. battery should be connected to the

late,
g (4) A potentiometer ia not reguired in the plate
circuit of & valve.

MINUS (Hormchurch) asks (1) For a efroud
to use L. F. amplification after one stage of H.F.
amplification followed by crystal rectification.  (2)
IT the circust would be suitable for telephony. (3)
Capacify of a cerlain condenser., [4) If condensers
af thia mize wowld be too large for the corcuil,

ED |

to  the telophoneas,
It E-.]}].t ba

}e-

4

<

(2) Yea.
{3) 0-00023 mfds.
i4) No, they would be rather on the amall gide,

W.E. (Streatham).— (1) We cannot follow your
calculations, The number of shests of dielsctric

aln]e)n

Fig. 1.

THE WIRELESS WORLD

should bo:—A <« 6 B~ 30, C=18, D= 1§;

t.e., use doubls thickness of diclsctric between
foils, with three pairs in all.
{2) In the example guoted ( 462, Beptember

18th issue) the ares of sach te should certainly
be 44-1 cmas,, and not 2205 as given.

L.0O.W. {(London}.--(1) The sample of wire sent
is No. 40.

(2) We cannot give the reason for this effect,
which is unusual. It may possibly be due to a
thin film of oxide on the cat-whisker, which is
temporarily broken down by the stronger buzzer
signals,

{3} This cffect (sounds in & valve cirouit on
first switching on, disappearing after half & minute
working) is alse unusual, It may be due to internal
actions in either the eella or the valve : we cannot
aay which without making tests. In any case the
trouble ﬂ-&mpulm fairly harmless.

Fi:-::-{ t8).—(1) No, connect ms in diagram,
—
-
G
Cr
=

Frg, B,

{2) Formula is correct if lengths and aress are
moasured in centimetres instead of in incheas.
Owing to this the true capacity of the condensar
given as 000007 mfds. will be 254 times this
value, Thia is considerably too small for & series
aprial condenser. .

{3) and (4) No. 28 is too fine for the A.T.I. -
rewind with Mo, 24, With & sscondary condonser
of 0-0003 mids., range of the set will be about
3000 ma A 0002 mid. condeonssr acroes the
talephones will somewhat improve results.

SHARE MARKET REPORT.

The Wireless Group has been much calmer during
the laat fortmight, and & alight depreciation is
noticenble in the shares.

FPricos as wo go to press, June 2nd, are :—

Marconi Ordinary i £2 10 0

. Prefervnea £2 10 0

- Inter, Murino ce EL TN

i Canadian o i 8 0
Radio Corporation of America:—

Ordinary i o o g 0

Preference .. 5 B 10 3
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HAVE YOU HEARD 2 Lv. or 2 LW. MUSICAL CONCERTS?

[Tl"lnm:il:l!ed on 1,040 mtrrgﬂl

THIS I§ THE TRANSMITTER-

A NEW DESIGN MOST EFFICIENT

LISTEN EACH MONDAY
for Our Concert ai
830 B.S.T.

SEE OUR FULL PAGE
Adverilzement also I ikis
Issue.

MNOTICE—We are now making
a receiver of same dimensions,
but with L.H.F.—I. RECT .-

LLF. Detals in  pext issue.

We hold a ]a.rg-l: stock of
all parts that wireles
enthusiasts require.

Denign being Regbstered

£10 PRICE OF TRANSMITTER, WITH MICROPHONE £10

sz W. R H. TINGEY &5 Gorien

HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1

T rginal Trom
Digitized by {h 1y QOO C o g : L.
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RlTE FOR OUR BlG LIST |

The follorwing actually in stock ; Quantities Limited

{
|
= -:I

As & buyer you should have by you our list of manufsctures, post free Gd. stamps. |I|

G.P.0O.Polarised Relays (_%%..), good condition ..each £1 10 0 |
Morse Inkers, brand new e ¥ e 2 g 5 0 0 j§
Sounders, P.0.. 7 s 0 4 8 B
Telephones, Bmwu 8 Remndltmned ..pair 2°2 0 ]“

" new, less cords, Western, 290 uhma ol i 0 10 0 '||
P.O. Resistance Boxes, new o g ..each 5 0 0 |
Mk. III Receivers, soiled .. B i . 2 0 0 §

10,000 slready distributed, AND be ready with your note boolk. (i
BIG THINGS ARE EXPECTED OF MITCHELLS IN THE NEAR FUTURE. |[fi

' KEEP CLOSELY IN TOUCH WITH OUR ADVERTS |
FOR THE COMING TWO ISSUES OF THIS JOURNAL

|
‘I MITCHELLS ELECTRICAL & WIRELESS LTD.
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A SIMPLE METHOD OF DESIGNING TUNING COILS
By Pumie R. Coursey, B.5c, F.Inst.P., A.M.LE.E.

IH ordinary electrical engineering work
use is frequently made of rhe formula
4w IN
10 7
Aux in lines of magnetic force per square
centimetre in the inside of a magnetic circuit
of length I round which a current of I amperes
flows N times. This formula 1s the basis
of one often used to aalculate the inductance

NE
of a coil, viz, L =D, since the

H = , expressing the value of the

inductance of the coil can be numerically
expressed as the number of linkages which
the flux makes with the turns of the coil
per ampere of current flowing through the
winding.

The inaccuracy of this simple formula
for all except extremely long coils, or com-
pletely closed magnetic circuits, has led to
its frequent modification by many radio
workers. One of the most useful of these is
that first devised by Prof. Nagaoka, of Tokyo,
and of which details are published in the
Bulletin of the Bureau of Standards, Vol. 8.
The modification introduced takes the form
of a correcting factor k, which is always less
than unity, but which closely approaches
that figure for extremely long windings.
"This factor corrects for the uneven distribution
of the magnetic flux near the ends of the
coil, as were the Aux always uniform the
simpler formula would be correct for all
cases. Lables of the values of this factor

k are given in the Bulletin above referred to,

in terms of the ratio %

L =Dt N%|l, is very convenient for
the calculation of the inductance of a coil
when its dimensions | and D are given,
since £ can be found from the tables, and
the expression then evaluated, but it is not
nearly so useful for the more practical problem
of the desipn of a coil to have any desired
inductance value.

In this connection it is, perhaps, not so
generally known that Nagaoka's formula
as given above may very easily be modified
in such a manner that the design of a coil
thereby becomes comparatively easy, so that
all unnecessary * trial and error ¥ methods
can be eliminated.

Taking the above formula, we may write
it as follows :

L = mDndlk
or L = m2[Pn? (!—;).
where n = N/l = the number of turns of
wire per centimetre length of the coll,
D = the diameter of the winding measured
to the centre of the wires, and [ = the axial
length of the coil.  In this form it is much
more useful (as will be shown below) provided
that we have access to a table or curve giving
values of the factor (lk/ D). Values of this
may be worked out from the tables and
formule given by Prof. Nagaoka, and some

This formula, viz.,
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curves obtained by the writer in this manner
have been published in the Electrician.®

For still greater convenience in use we
require the inductance to be given in micro-
henries, and all the dimensions to be in inches.
We may therefore rewrite the above formula
again, thus :—

L = n*D%® (g) [Inductance and dimen-

slons in cms. |

— D32 (n? % % x 2:54 x 103
= [Pn%k, [Inductance in microhenries.

Dimensions in inches.]

in which we have written k, for the whole
expression—
Tk
(254 ot D
In order to simplify the calculations, values
of this factor k, are set out in the table below,
and may be used directly in this formula

in a manner which we will now discuss.

% 10°Y)

(NOTE : For convenience in setting out
the values of this factor k; and of the
factor kyreferred to below, all the figures
in the table have been multiplied by
10,000, so that if these factors are used
in the formula directly from the table, it
is necessary to divide the answer by this
figure (ten-thousand) in order to obtain
the correct results for the inductance in
microhenries).

(1) Given the number of turns per inch
(n), as determined by the size of the wire,
and given a suitable diameter (D) in inches,
to find the length of winding, I in inches
required to vield a given inductance. We
have L = microhenries, known, alse D
and n, so that we can at once work out the
appropriate value of &, by direct substitution,
thus :—

L
[3n?

b =

* Elecirician, 75, p. 841, September, 10915
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Referring to the wble below, we find the

corresponding value of the rn:iui and by

D

multiplving this by the known value of D
we at once get ! the length of the coil in
inches,

(2) Given the maximum length of the
coil (which may, perhaps, be determined by
some structural considerations of the panel
or unit on or in which the coil is to be
mounted) and the number of turns of wire
per inch, to find the diameter required for a
given inductance. We now have L, I,
and n given, so that the above arrangement
of the formula is not quite so suitable. [ris
easy, however, to throw it into a convenient
form, thus :—

L = «2IPn¥k. [Inductance and dimensions

in cms, ]
nx » 2:54 % wt x In'l\‘]

I

which may be written—

L = n*Pk, [Tnductance in microhenries
Dimensions in inches. |

Values of k, are also given in the subjoined

table. In this case from the given data we

can calculate k, and then from the table get

{)— Then the required diameter = the

lc;g:h of the coil -.';Iivi;:lad by this value of
I

D,

(3) Given convenient values for the length
and the diameter of the coil to find the
number of turns that must be wound on per
inch of the coil, so that it may have the
required inductance. We now have L, I,
and D given, so that either of the above
arrangements of the formula may obviously
be emploved.

(4) Given all the dimensions of the coil,
viz., I, D and n, to find its inductance.
Again, in this case either of the above forms
may be employed, since given I and D their
ratio is known and therefore also both k; and
k. from either of which the inductance
follows immediately.

=nli"(
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Ratio I/D. | k, x 108, k, x 10%. | Ratio I/D. | & x 0L ky % 104
i —1
0-01 0-08764 | 87640 1-00 1726 172-6
0-02 0-3063 38290 1-50 | 289-5 85-76
0-03 06311 ' 23370 200 | 410-2 51-29
0-04 1-049 16390 250 | 532-5 3400
0-05 1-537 12290 300 | 6551 24-27
0-06 2-126 9842 3-50 781-8 18-23
0-07 2-774 8089 4-00 | 904-0 | 14-12
0-08 3-486 6810 4-50 i 1030-0 L 11-31
0-09 4-264 5851 5-00 1153-0 | 9-223
0-10 5-095 5005 5-50 12760 7-690
015 | 9.926 3080 6-00 1402-0 6-488
0-20 16-03 2004 6-50 1529.0 3-2065
0-25 22:90 | 466 7-00 16530 4-818
0-30 30-38 1126 7-50 1778 ' 4-215
0-35 38-78 942-0 8-00 1903 { 3717
0-40 47-32 7391 8-50 I 2028 3-303
0-45 256-50 620-1 9-00 2152 2-952
0-50 65-88 526-9 9-50 2279 2-659
0-35 75-56 454-0 10-0 ' 2404 2-404
0-60 85-13 394-1 150 | 3663 1-085
0-65 95-81 . 348-9 20-0 | 4908 06137
0-70 106-5 | 310-6 250 ' 6162 0-3 45
0-75 116-9 | 27701 30:0 7415 0-2747
0-80 127-9 ' 250-0 35-0 8670 0-2021
0-85 138-7 2259 40-0 9926 0-1551
0-90 149-6 205-2 45-0 11180 0-1227
0-95 1612 188-0 20-0 12430 0-0994
All values of &k, and &, In this Table must be divided by ten thousand to obtain
inductance In microhenries.

The following numerical examples to
tllustrate each of these four possible cases
which may arise in practical design should
serve to explain how to use the tables to the
best advantage. For anyone requiring to
work out many coils it 1s recommended that
he plot out curves from the figures given in
this table, so that the values of &, and &,
may be obtained easily from them for all
intermediate values as well as for those

tabulated. Greater speed is thus obrainable

in using the formula.

Numericar ExampLes.

(1) Gruen @ Coil diameter = 4 ins., number
of turns per inch length = 25. [In-
ductance required = 1,158  micro-
henries, to find the length.

L 1158
We have, by = Tane™ 54 x 625
== ()-02845.
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Hence, from table, I/ D = 1-5, when
k, 1s multiplied by 10,000

Therefore, | =15 X 4 = Gim. =
required length.

(2) Grven :
turns per inch length — 25  In-
ductance required = 3,260 micro-
henries, to find the diameter.

L 260
We have, &k, = i = Ell:‘x 625
= (-02771.
Hence, from wble, I/} = 0-75, when
ky 1s multiplied by 10,000
Therefore, D = 6/0756 = 8 ins. =
required diameter.

(3) Given: Coil diameter = 4ins., coil
length = 6ins. Inductance required —
1,158 microhenries, fo find the necessary
number of turns per’inch length of coil.
We have I/ D = 1.

Hence, from table k, — 280-5/10,000
= (-02895.

L :
M == \/Ii'k, == 25 turns per inch

——

Coil length = 6 ins., number of

#
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(4) Groen: Coil diameter = 4 ins. ; coil
length == G ins. ; number of turns
per inch length of coil = 50, o find
the mductance.

WE havﬁ',,f'ﬂ — ﬁ"- — I.'ﬁ,
Hence, &, = 280-5/10,000

= (-02EH5.
*. Inductance of coil is given by—
L = I[Patk,

= 4% % B0 x 0402895
— 4,632 microhenries.

It should be pointed out that the above
method of calculation is only applicable to
single layer coils, or to two or three layer
bank wound mlls._, in which the radial winding
depth of the coil is very small compared with
the coil diameter.

The same method of calculation is applic-
able to pancake or basket coils if a slight
alteration of the meanings of the symbols
1s made. (See The Wireless World, 7, p. 384,
October, 1919).

For thick coils the formulz become much
more complicated.

REPORTING THE DERBY RF,SULT BY WIRELESS

+-'E"'

The photograph shows the Marconi Wircless Telephone Set used to report the result of the .ﬂl:rbj'.
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FRAME AERIAL RECEPTION
By W. H. F. GrirriTns.

OW that frame aerials, in conjunction

with modern multi-valve ampliters, are
being more extensively used, a few notes
concerning reception by this method may be
of interest to amateurs.

Just as the vertical down-lead of an ordinary
aerial is the portion which intercepts the
vertically propagated electrostatic component
of the incident wave, so the wires forming
the vertical sides, A and B, Fig. 1, of the
receiving frame are the portions in which the
oscillatory E.M.F.'s are induced,

These EM.F.s tend to cause fechle
oscillatory currents to flow in the same
direction in the sides A and B, ie, both
upwards or both downwards, as indicated
by the arrows in Fig. 1, and these currents
would oppose each other, or, rather, if the
E.M.F.’s were exactly equal in phase they
would neutralise cach other and no current
would flow. But the EM.F.s are not
exactly in phase, due to the fact that the
advancing wave cuts the side B slighty

before A, causing a difference of phase

ot I sl R
B

‘,..-FEMJ-E
I, ,/\

proportional to the ratio of the horizontal
distance between the vertical sides to the
length of the wave being received, as indicated

by Fig. 2.

If the plane of the frame is in the same
direction as the advancing wave, this horizontal
distance will be equal to the length of the
frame (Fig. 3a), but if it is inclined at an
angle # to the direction of the wave then the
effective horizontl distance D, between the
vertical sides will be Icos @ (Fig. 3b). If
the plane of the frame is at right angles to
the direction of the incoming waves, then
cos# becomes zero (Fig. 3c), and there is
therefore no phase difference (the wave

el

EMmF OF SIDE &

EMF OF SIDL B
Fig, 4,

cuts both the vertical sides of the frame
simultaneously), so that the E.M.F%. induced
in the vertical sides are exactly equal in
amplitude and in phase ; they, therefore, in
this case, neutralise each other, and con-
sequently no current flows round the frame
and no signals are received, This effect
is depicted vectorially by Fig. 4, where
oa and ob represent the equal E.M.F’. in
the vertical sides A and B of the frame
respectively, when the phase difference
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between them is zero, i.e., when the frame is
at right angles to the wave or when the
length of the frame is infinitely small ; the
resultant F.M.F. is zero,

Now if there is a slight difference of phase
hetween the F.M.F's. of the two vertical
sides, although their amplitudes or R.M.S.
values are equal, their actual values at any
given instant must differ slightly, as may be
seen by reference to Fig. 2, where X re-
presents the insmntaneous value of the
E.M.F. induced in the frame side A, and Y
the instantaneous value of that induced in
side B, and it is this instantaneous difference
of potential (equal o X—Y in Fig. 2),
which causes the feeble oscillatory currents
to How round the receiving frame, which
then acts as an inductance in an ordinary
closed oscillatory circuit.  In other words
the vertical sides of the frame act in a
differennal manner, and the action can be
shown by the vector diagram given in Fig. 5,

y[ufﬂ.&luﬁ .

“EMF W SIDE B
Fuyg, 5.

where ca and ob represent the two opposing
E.M.F's. and ¢ the angle of phase difference
between them, as met with in practice,
except that the angle ¢ is exagperated ; it
~may be less than 0-1 of a degree. In this
diagram OR is the resulant E.M.F.

The resultant amplitude of the current
flowing round the frame is obviously pro-
portional to the phase difference, and, as this
phase difference is given by :

i O ! c:s ]
where | and A must be in the same units
and ¢ is the angle of phase difference in
radians, the term 27 is the number of radians

in the phase angle (360 degrees) passed

THE WIRELESS WORLD

through during one complete cycle of the
wave, it is clear that the maximum signal
strength is obtained when the plane of the
frame is in the direction of the incident
waves, i.e., when # equals 0 and cos 4
becomes unity.

In order to obtain a complete expression
for the * Effective Height™ of a frame
equivalent to the vertical down-lead of an
ordinary aerial, the above cxpression for the
angle of phase difference must be mulnplied
by the height of the frame H, and also by
the number of turns T on the frame; H
because the potential drop in the vertical side
of the frame is proportional to the length
of the clectrostatic component of the incident
wave intercepted, and T because the complete
frame may be regarded as a number of single
turns connected up in series with a consequent
addition of all the small instantaneous
potenual differences in them. The effecuve
height is then :

b=2n BT
(H, I, & and A must be in the same units.}; ]

In passing it may be noted that the greatest
possible phase difference would be obtained
if the length of the frame was made equal
to half the wave-length. Although this
case is not met with in practice, it is interesting
to note that under these conditions with
the frame in the position of maximum recep-
tion, the phase difference between the
E.M.F'%. of the two verucal sides A and
B, Figs. | and 2, would be = radians, or 180
degrees, so that they would always, at every
instant, be exactly equal in amplitude and

bt A = 270 radians

et

Fig. 8.
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FRAME AERIAL RECEPTION

opposite in phase as indicated by Fig. 6,
and could therefore be arithmetically added,
since they tend to produce a current flow
in the same direction round the frame as
shown by Fig. 6. The vector diagram
(Fig. 7) illustrates this.

BESALTANT EMF

Fig. T.

It would appear from the first inspection
of the expression for the ** Effective Height,”
that short waves are received on a frame acrial
more efficiently than longer waves due to the
greater phase difference obtained, but this
is not so for the following reason. For
shorter wavelengths the inductance of the
receiving frame would have to be of a lower
value in order to obtain resonance (the capacity
in the circuit is only variable within limirs),

A FRENCH HIGH

Efl“-!f:,---?"‘* ]
- T s N

SRLE

[] —
P
- i

.
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e . 3 my .=
. illuu&m-
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and this would necessitate a reduction of the
number of turns and/or a reduction of the
length of the frame ! and the height of the
frame H ; each of these three factors is in
the numerator of the effective height ex-
pression. As the natural wavelength of
a circuit is proportional to the square root of
the inductance and the inductance is in turn
proportional to the square of the number of
turns, and also to the square of the length of
turn, if the wavelength is halved then the
inductance of the frame must be divided by
four, which means that either the length
of turn—{2H 4+ 2l}—must be halved or
that the number of turns must be halved.
Obviously, the latter method should be
chosen, for in the former two factors of the
effective height expression would have to be
halved instead of one. ‘Therefore, referrin

again to the formula for effective height,
it is seen that if the wavelength is halved,
I/A is doubled and T is halved ; the value
of the expression thus remains unaltered.
It can be clearly seen from this that the
reception of long waves by means of a frame
aerial is just as efficient as that of shorter
waves,

POWER STATION -

e . A b |
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The Buildings of the Wireless Stalion ai Lyons (YN
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A UNIVERSAL

AMPLIFIER SUITABLE

FOR ALL

WAVELENGTHS*
By A. A. CampeeLt-Swinton, F.R.S.

HE production of an amplifier thar will

respond equally well to all wavelengths,
from the 180-metre wavelength imposed by
the authorities for many amateur stations up
to the 20,000-metre wavelengths, and more,
in use in several of the Continental and
American stations, is 2 matter of considerable
interest, not only to amateurs, but also to
other scientific Investigators.

In many commercial stations, as, for
instance, in those on board ship, as a rule
only a very limited range of wavelengths is
dealt with, so that the usual design of amplifier
can be madr.': to give effective resuls over the
whaole range that is required. In the larger
receiving stations, moreover, there is no
difficulty in  providing several separate
amplifiers suited for a number of particular
wavelengths. When, however, we come
to the ordinary amateur, this individual
usually wishes to be able to efficiently receive
both the shortest and the longest wavelengths
that are emitted, while at the same time, by
reason of the expense and also owing to the
exigencies of space, in this case a number of
separate amplifiers are usually out of the
question. Thus probably only one amplifier
15 provided, and this is us::m]I],-r only really
efficient for waves of medium length, giving
inferior results, both with very short waves
as also with very long ones.

The so-called resistance form of amplifier,
in which succeeding valves are connected
together by small condensers, is probably the
form of instrument that, without alteration or
adjustment, will give the greatest range as
regards wavelengths. Unfortunately, however,
resistance amplifiers do not appear to be at all
suitable for short waves; indeed, in the
author’s experience, they only begin to
become effective with wavelengths of about
1,000 metres. Again, even for long waves,

* A paper road before the Wirelesa Society .of
London on Wednesday, June lat, at the Royal
Society of Arts.

resistance amplifiers appear to rl:quin: more
valves than do transformer amplifiers in order
to get the same raulr., in the proportion of
seven or eight as against six.

No doubt transformer amplifiers can be
made to operate with a wide range of wave-
L*:ngrhg by emplﬂwng transformers  with
tappings on the pnrmr}r and perhaps best
also on the secondary circuits, so that the
number of primary and secondary turns in
use can be varied at will. Such arrangements,
huwevur, require complicated switching de-
vices which, unless very skilfully constructed,
are very apt to give trouble, while there is
the objection that the e]-:ctrm:atlc capacity of
the unused turns is apt to cause a certain loss
in efficiency.

A very simple solution of the problem has
been recently suggested to the author by one
of our members (Mr. H. H. T. Hurl:rur}-', of
Crigglestone, Wakefield), who has had the
happy idea of ::ﬂnstru::ring a six-stage ampli her
in which the first three transformers, which
are of the air-core variety suitable for radio-
frequency, are made readily removable, each
being fitted with four pins connected to the
ends of the primary and secondary circuits,
exactly similar to the pins at the base of the
“R "™ valve, while * R ""-valve sockets of the
usual construction are employed for the
transformers to fit into,

A number of different sets of transformers,
wound with different numbers of turns to
suit different wavelengths, can thus be used;
while to bridge over the difference between one
set of transformers, each with a particular
number of turns, and the next set, each with
a larger number of turns, and thus obmin
proper resonance, adjustable condensers are
employed across the primaries of the trans-
formers. In this way, with a sufficient number
of interchangeable transformers, the best
possible results can be obtained on a single
instrument with any wavelength,

The amplifiers which are’ shown this
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evening are constructed on this principle,
and have been put together in the author's
laboratory by his assistant, Mr. Sidney
Langley.

Six-valve Amplifier.

The first instrument is, as you will see, a
six-stage amplifier, the first three valves
being nperated at radio-frequency, while the
fourth is a detector valve supplied thmugh a
leaky condenser, the last two valves operating
at audm—t’req“:nn

‘The first three air-core radio-frequency
transformers cach consists simply of a flat
circular disc or bobbin of cbonite, with a
groove round the periphery in which the
primary and Sﬂnlidar:.-' coils are wound. In
most cases the primary and secondary are
wound simultaneously off two spools in the
same groove, the primary and secondary
having an equal number of turns; but in
other cases the primary and secondary have
been wound in two separate grooves close
together.

In connection with this point it may be of
interest to mention that Mr. Burbury has
tested the relative ad'.rant:ge-s of winding the
primary and secondary in separate grooves, or
in the same groove, employing two separate
coils the distance between which could be

WA

varied so as to change the amount of coupling.
He found that, in spite of what the textbooks
say, the tighter the coupling the better, and
so now prefers to wind his primary and
secnnd:-l.r-,r together in the same groove. When
this is done, however, it is necessary to give
carcful attention to the insulation of the
wires, as otherwise a short circuit may prove
disastrous.  Plain enamelled wire scarcely
seems sufficiently mllahli:, and it is best to use
double silk-covered wire, or enamelled and
single silk-covered wire. Wires of from
40 to 45 S.W.G. give good results.

The interchangeable air-core radio-fre-
quency transformers in the amplifiers shown

“this evening consist of flat bobbins of ebonite

from 2} to 3 inches outside diameter and
from } to }-inch in thickness, with a peri-
pheral groove from § to }-inch in width and
from } to }-inch in depth, according to the
number of turns of windings: to be accom-
modated. For ]’EEEIHI'IL J00-metre waves,
50 turns for both primary and secondary will
be found sufficient, while 100 turns give
good results for 600-metre waves. For
longer waves, sav, of 1,000 metres and
upwards., we have transformers in which
primary and sccondary have each 250, 400,
650, 1,000 and 2,500 turns, the latter being

sulu'nle for receiving Carnarvon, Lyons and

roTERTICNETER

Fig. 1.
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Lafayette, near Bordeaux, the latter having,
it is understood, a wavelength of 23,450
metres. | 'hese numbers of turns and dimen-
sions give good results, but it is very possible
that still better effects might be obtained by
using more turns in the sacund:ry than in
the primary in various ratios. These trans-
formers can be made very quickly and
cheaply, and the ease with which they can
be replaced one by another renders experi-
ments with them very simple. They are,
therefore, in the author’s opinion, particularly
suited to amateur use.

A complete diagram of the connections of
the six-valve amplifier is shown in Fig. 1, in
which V; V, V,are the three valves working
at radio-trequency. V is the detector valve,
and Vg and V, valves work at audio-
frequency.

T, T, T, are the three removable
radio-frequency transformers, while Ty and
Ty are fixed audio-frequency transformers,
iron-cased and with iron cores, with step-up
transformation of | to 5, these two latter
instruments being of Messrs. Sullivan’s well-
known ironclad make.

The adjustable tuning condensers C; C
and C, connected across the primary windings
of the radio-frequency transformers each have
four semi-circular fixed plates 3}-inch radius,
and four movable plates 23-inch radius,
giving a maximum capacity of about 0-0002
microfarad. Possibly condensers of somewhat
larger capacity would be better, especially with
use for the very long waves ; but for shortand
medium waves those fitted seem to work
very well. It is largely a question of the
number of transformers with different wind-
ings used, the greater the number of differently
wound transfﬂrm:m that there are available
the less the tuning capacity there is required
in the condensers.

In the instrument shown the three trans-
former tuning condensers have to be adjusted
separately, and in some ways, though more
troublesome, this seems to have an advantage,
as, owing to slight irregularitics in the
transformers, and also perhaps to some extent
in the valves, the best results are obtained

THE WIRELESS WORLD

with slightly different adjustments in the case
of each of the three. Nr. Burbury, however,
uses shiding condensers all connected together,
so that one adjustment alters all three con-
densers simultaneously. Similar simultaneous
adjustment could easily be provided for in the
instrument shown by fitting each of the
condensers with a gear wheel and gearing
them together hy means of idle gear wheels
between them, so that all three sets of
condenser plates would rotate simulmneously.

The leaky condenser, Cgz; employed to
produce detection in valve V,, has four
tinfoil plates of about | square inch effective
dimensions, with mica insulation giving a
capacity of about 0-001 microfarad, the grid
leak used in connection therewith being of 5
megohms.

A small condenser, Cg, used to bye-pass,
for high-frequency currents, the primary of
the audio-frequency transformer, T, has a
capacity of about 0-002 microfarad. The usual
condensers, C, and C,, of 1 to 2, and of
0-001 microfarad capacity respectivelyarealso
connected across the high-tension battery and
the telephones. A potentiometer of abour 200
ohms resistance is employed to control the
grid volage of valves V, Vg and V,, while
the two audio-frequency wvalves have a

rate rheostatic control to their filaments -
from the four other valves.

The instrument is arranged so that either
magnetic or electrostatic reaction can be
employed. As shown, the magnetic reaction
is obtained by means of a coil connected
between the plate of the fourth valve and
the primary of the transformer, T, A
switch is used to shortcircuit this reaction
coil when not in use. Provision is also made
for electrostatic reaction between the plate of
either the second or fourth valve and the
arid of the first valve through a small adjust-
able condenser, Cg, which has two movable
and two fixed plates of the same dimensions
as those of the condensers C; C; and C,,
the maximum capacity being about 0-0001
microfarad.

For the reception of C.W. signals, either
the magnetic or the electrostatic reaction can
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Fig. 2

be used to make the instrument self-hetero- of the instrument. The input terminals, as
dyning, or a separate heterodyne can be also those for connecting the magnetic
reaction coil, are on the left, while all the

£
® P .
other terminals are on the right. The three

Fig. 2 shows the appearance of the front
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removable radio-frequency transformers, with
their connection pins, will be observed at the
top on the left. The potentiometer is on
the centre of the upright part of the instru-
ment, with the two filament-con-rol rheostars
one on each side of it, while below are the
three. tuning condensers for the radio-
frequency tr:nsfnrmerq and the adjustable
condenser for capacm' reaction. In the
centre, below the potentiometer, is a three-way
switch for connecting the capacity reaction
condenser to the plate of the second or fourth
valve, or for disconnecting it.

Fig 3 shows the back view of the instru-
ment, with the three radio-frequency trans-
formers on the right, at the top, and the two
audio-frequency transformers on the left.
The leaky condenser and its leak are at the
bottom, and the bre-pass condenser, Cg, and
the tfler.-hnne condenser, Cy, at the top, on
the left. The back of the valve sockets and
of the potenvometer, and one hlament
rheostat, are also visible.

Two-valve Amplifier.

The other amplifier shown s a much
simpler instrument, with only two valves
It 15, however, also suited for every
description of wavelength. It requires
only one transformer to connect mlrmher
the two valves ; but this transformer, a

\a 1=t=>.,§=3

r
]

JaTeEs

=
Fig. 4.

in the case of the transformers used in the
larger amplifier, is made replaceable so that
a transformer with windings specially suited
to the special wavelength can be employed.
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The primary winding is also shunted by a
tuning condenser as before,
Fig. 4 shows the connections, from which

Fig. b.

it will be seen that the grid of the second
valve is controlled by a potentiometer, and
is coupled to the secondary of the transformer
through a leaky condenser so as to cause
detection. A small adjustable condenser, Cy,
is also fitted to give electrostatic reaction
between the plate of the second valve and
the grid of the first valve.

Fig. 5 shows a view of the front of the
instrument, in which the transformer is
placed between the two valves. Under these

Fuig. b,
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are the two adjustable condensers for tuning
the transformer and for capacity reaction
respectivelv, while at the base are the potentio-
meter and hlament resistance,

Fig. fi is a view of the back of the instru-
ment, showing the two adjustable condensers
and the leaky condenser.

This instrument is wonderfully effective,
seving that it has only two valves, It works
well on all mvefengths and is very sensitive
when used by itself. If coupled up to a
three-valve note magnifier it gives signals very
nearly as loud as does the six-valve amplifier.

Nothing specially novel beyond Mr. Bur-
bury’s removable transformers is claimed for
either of these instruments ; but it i1s hoped
that the particulars and dimensions given may
prove of service to amateurs and others who
wish to construct their own apparatus. The
writers of textbooks seem generally to con-
sider the question of dimensions, particularly
those of the windings of transformers, as
beneath their notice ; bur, after all, these
are matters of some considerable practical
importance.

DISCUSSION,

Admiral Sir Henry Jackson : I would like
to mention to Mr. Campbell Swinton that T have
had a considerable amount of experience with these
tranaforreers thanks to Mr. Burbury., On Christmas
day he sent me a high frequency nmphﬁrur trans-
former which I have now had six months' DX PUrBTeSs
with, and I will give you a few tipe. My experience
agreea with Mr, Campbell S8winton's. My trans.
formers are of different sizes, and the windings
are mado in & groove § inch wide. The capacity
of my condenser s variable from & minimum of
23 micro-microfarads to 260 micro-microfarads.
I should not go higher than 250 capacity beocause
wignals then bogin to got dead. 1 have five trana-
formers, and some of thess have more windings in
the sscondary than the primary. My shortest wave
transformer has got 0 turmns in the primary and
1) in the serondary onginally wound together
with double silk-coverad wire. The first time I
used them they burnt out, and I think that after
that experience [ shall never wind two wires
together agnin, I re-wound the coil and T find
it moch more satisfactory to wind one on the top
of the other. I get the shortest wawvea with 80
and 10 turme respectively ; noxt is 120 and 150
turns with which I get B00 metros and 1,600 motres
very well, The next one has 400 turns, both prim
ary and sescondary. 1 have also exporimented
with & variometer t3 of transformer. It is not
very succeasful, although I get signols with it
1 thought that a good variemeter having & fixed

condenser might work better. Thia works, but
doea not give good results. Mr. Burbury also
senit Mo & capacity resistance coupling unit so that
I could use transformers or capacilty resistance.
The transformer works wvery much better, and
should be put in tho first valve, as it worls much
better in the first than in the second. I think
that ia all I have got to ray about my own and I
will give you some details of Mr. Burbury's set.
The set has boen designod with magnificent care
It has three valves with transformer coupling and
nine sots of transformers, making 27 transformers
altogether § Mr. Burbury thinks that each trans.
former requires tuning and he has therefore pro-
vided a eliding condenser, He has  flat-plato
condenser with which you can tune cach valve
quickly, and he has somo small screw
condensers with two plates which he puts in the
primary as well, and by means of thess nine con-
densers and seven transformers he gets marvellous
resnlta. He has put an enormous amount of work
in it, and with this very wonderful amplifier he
can get anything betwesn 200 and 23,000 maetres,

Mr. P. R. Coursey : There are a fow questions
I would like to msk, it beforehand I think we all
ought to thank Mr. Campbell Swinton for giving ua
pome practical constructional details of mr&eu
apparatus, Practical details on which apparatas
can be built is one of the most pressing needs of
the present time.

I would like to ask Mr. Campbell Swinton how
many transforroers he fnds necessary to cover s
range from 300 up to 3,500 metrea, allowing just
sufficient overlap on the two condenasra to cover all
the wawvelen I would also liks to enguire
whather he has experienced any difficulty ansing
from sell-oacillation. That is a trouble usually
pressnt with any transformer couplod amplifier,
and is very difficult to overcome.

The more valves you employ the more stray
coupling there ia and the more difficult it is to H::E
the whole set oscillating. 1 would like to
Mr., Campbell Swinton if he has had any trouble
in stray capacitiesa when adjusting the tuning
condonsers, As tha condensers are quite amall
I thought it possible troubles might be produced
by this means. The idon as a whola is a very
useful one, and certainly the resulis just shown
are excellont,. When you wind the primary and
secondary  transformer together an  additional
coupling factor is introduced by the capacity
betwoon the two windings, This takes the plece
of the condenser in & resislance CAPACILY OF & CAPArity
coupled amplifier, and poasibly might have some
effect on the results, particularly as the transformer
and two windings sre put on together,

There seemsa to be some little uncertainty as
to the exact wavelength of the Bordeaux station.
I bselieve the official higure is 23,4530, I do not
know whother they are working oo that wave,
but it is the one they are supposed to work on.

It has been stated, I believe, that where the
two windings of the transformer are put on to.
gether varying the mtio of the turns on the secondary
and primary does not make much differonces,
particularly if the two wires aro wound together,
and when one of the windings is tapped ono does
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not appear to obtain the full value of the mutual
indootance, It would be interesting to know
whether Mr. Campbell Bwinton has carried out
any experiments in this direction.

Mr.R. C, Clinker : I think it would be interest-
ing if Mr. Campbell S8winton nnuidufiw us figurea
in microhenries. The number turms most
useful, but it would elso be interesting to know
the actual inductance in addition te the number
of tuma.

Major B. Binyon : There is one thing I would
like to mention in connection with troaosformers.
I belisve Mr. Matthiou, of the SBignal Experimental
Establishment, suggeated a design such as ia shown
in Fig. A. Apparently the essemce of a*good
transformer is to have the maximum coupling
with the minimum eapacity, and Mr., Matthiou
Auggeated & aimple form ol eomstruction with
which, I beliave, he had great succeas, and it struck

BASCET O THREADED 0N
wOOO RO

Fig. A.

me that amateurs might find it uwseful, Threo

or four small basket coils all arranged as shown

and the primary is wound just as an ordinary

eylind coil. Mr. Matthieu claimed that a very

ﬁfd coupling was obtained, having a low capacity
wean prim and ssrondary.

I believe Pro Crowther patented s wvario-
meter form of transformer which Mr. Campbell
Swinton mentioned and with which, I beliove,
he got quite reaults, although T do not
know much about it.

It seermns one ought to be able to pget a
variometer trankformer to work v well,

. Mr. A. A. Campbell Swinton (in reply):

Mr. Coursey asked me how many transformers
I uee. Weoe hoave 300 metre transformers with
BO turns ; hgcﬂi? matre with 100 turns. For longer
wawves in which the prim and secondary windi
are all the same, I‘I; hmT?Eﬂ, 400, 650 and ITE
and 2,500 turns. That is all we have so far, but
it ia & simple matter to make more, and I propose
to make some more and try some sxperiments
with these. Mr. Coursey also asked about the
troublea of oscillation due to stray capacities.
As a matter of fact I have found much more
difficulty in that reapect when using a resistance
amplifier. I find that with the resistance amplifier,
if you wee a high resistance telephone, moving
about the room with the telephonea on yvour head
will alter all the effecta, and it waa necessary,
therefore, to have a telephons transformer. With
the transformer form of amplifier, however, I

have not noticed that difficulty, and it does not
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seern o bo affected, like the resistance coupled
amplifier, by stray capacities, The difficulty of
tha ﬁnntinuguu: mﬁllahpr.';:: being set up nndr'l:.]m
whaole apparatus screaming continuously s, I
think, always present if vou have many valves,
but the potentiometer seems to be the means
whereby you can get rid of it beat.

I am afraid that I have made no measurements
in microhenries of the inductance of the trans-
formers. We have only gone by turms My
real object in bringing the matter to the notice
of the gu:m:ial::,r is that I think it is essentially an
arrangement suitable for amatours to gain informa-
tion and find out all about how to build apparatus
themselves. As Mr. Coursey said, detai in-
formation of the construction of a us is not
at all easy to get, Either writers of text-books
are not acquaintsd with it themselvea or elss they
carefully conceal it. I think this information
chiefly exists in the hands of peopla who have
by their own experiments and perhaps aleo by
Eznl mervice with the Forces, gained their

owladge and are employing it for gain by selling
apparatus at t expense, I think it 8 about
;Imﬂ that that sort of thing was put an mdﬂt-:.

have every saympathy with a reon who wi

to make a huaﬂ?l?‘.und ug;l:- of it, hﬁ I am looking at
it from another point of view, and I think it is
about time that the way in which thess thin
are made should, as far aa posaible, be published.
In the pa have given more details with regard
to dimensions which I have not given you verbally
to-pight, so that anybody who wishea to maks
apparatus like this can do so. I think peopls
who wish to make their own apparatua should
have the fullest ible information to enable them
o make the things themaselves instead of having
Lo rg: and buy them.

« J. Erskine-Murray (President): Asking
you to give formal thanks is hardly nocessary
after the way in which you have already shown
your appreciation to Mr. Campbell Bwinton.

I should liks to mention that theorotically the
design of this instrument is really better than the
ordinary service commercial instruments for obvious
practical reasons. It is theoretically better to have
transformers amall, bot of course in prasctice you
eould not be juggling with sota of interchangeablae
transformers, and therefore, you have to employ a
awitch inatead. Of course you can have a switch
which ocuts out the extra turns.

Will you give your thanks to Mr. Campbell
Swinton in the ordinery way. (Prolonged
a pplause. )

The next meeting of the Wircless
Society of [ondon will be held on
Monday, June 27th, at 8 o'clock, at
the Royal Society of Arts, when a
Paper contributed by Lieut. Edes,
relating to “ Resistance-coupled Ampli-
fiers,” will be read before the Society.
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WIRELESS CLUB REPORTS

NOTE.— Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless

Clubs and Socielies. Such reports should be submitted without

covering letter in the exact form in which they

are to appear and ar concise as possible, the Editor reserving the right to edit and curtail the reports f necessary.
The Editor will be pleased to conslder for publication papers of unusual or special Interest
read before Socletles,

The Wireless Soclety of London.
A meeting of the Wirsless Bociety of London was
held at the Royal Bociety of Arta, John Btreet,
Adelphi, W.C.2, on Wedncaday, June lat, 1921,
The chair waa taken by the Pmaidmt Mujor
J. Erskine Murray, D.Sc., at 8 p.m.
Aftar the minutes of the previous meeting had
been read and confirmed, the Preaident called upon

Mr. A. A. Campbell Bwinton to give his paper,
entitled " A Universal Amplifisr for all Wave-
lengths." (For a full report of the paper see page
198 of this teeue. )

At the conclusion of the discussion [#ce pags 203
of this dssue), which lnlluwuj. the paper, the
Fresident, a the meeting said :

The candidates who were ballotted for during the
e have been electad, wiz.,, MeuBeERs : Lieut.
Noal H. Edea, Léon Deloy ; Amucum MEMBERS :
Do Léale Carey, R. J. Rooves. The Birmingham
Experimental Wircless SBociety has been approved
for affiliation.

Lisut. Edea, who is at present uarn.ng
Egypt (he is among those elected this eveming),
has sent us n pa _following up Mr. Maurice
%d&' “ ;s th?uphd Mﬂpllﬂﬂ:;

1] r wi at next meeting,
will I:]:]:I:n final paper for thia year.

Lastly, there is & pro ¢ in factitis more than
B p to tha oet that we should have
somothing of a combination of businesa and pleasure,
as was done lest year, by & wisit to & centre of
wireless intereat and combine it with some enjoy-
ment after the fashion of the British Association.
Major Binyon has kindly said that he will be able
to show us some things at his station at Slough,
and we to combine that with a motor
ride out there. Details will be announced later.
The date is Monday, June 27th, and Lisut. Edes’
paper will be read on the same evening.

e meeting adjourned at B.30 p.m

Croydon Wireless and Physical En-cinr_-,-'

At a mesting of the Crovdon Wireless and
FPhyuical SBociety, held at the Central Paolytechnie,
Croydon, on June 4th, 1921, with Mr. H. T. P
Goe in the chair, Mr. W. R. H. Tingey gave a
moat interesting lecture on the principles to be
obsarved in obtaining the beat rea fn:m a mngle.
valve receiver. The t a.duu.nt.n.gm derivable
from the use of a soparate heterodyne, in place of
an sutodyne connection, were discussed and
clearly demonstrated by Mr. Tingey, who had had
the Pﬂlﬂmi’mic norial at his dis . A
keen discumsion followed the lecturo, which was
freely interspersed, at Mr. Tingeyv's request, with
qguestiona from members of the audience.

A very hoarty vote of thanks was then accorded
the lecturer.

Tha Chairman then read a letter from Mr C.
Harrison, in which he expreassd his thanks for the
gift which was prmnrﬁ to him by the Bociety
on hia relinquishing his position as Honorary
Becretary prior to his departure abroad, and also

his appreciation of the fact that the Society at the
laat meeting had unanimously elected him & Viee-
Proesident.

North Middlesex Wireless Club.

{ A ffiliated with the Wireless Society of London.)

The 86th meeting of the North Middlesex Wireless
Club was held at SBhaftesbury Hall, Bowes Park,
on May 1Bth, Mr. C. W, Beckman being in the
chair. He called on Mr. L. C. Holton to give an
address on " How to Receive C.W. without causing
Intorference.” As all wircless men are aware,
this has become an important matier, having regard
to the nomber of amateurs now listening 1n. By
means of & tem porial inside the hall, and
two sets of instruments, Mr. Holton waa able to
demonstrate how an incorrectly adjusted receiver
radiated waves which were made sudible to the
sodience by moans of the Club's amplifier., He
oxplained how to avoid the troubls, and at the
same time achieve the best results in receiving.
At the close of the lecture the Chairman sxpressed
the thanks of the meeting for a very intereating
and instructive evening.

Those interested can obtain particulars of the
Club from Mr. E. M. Savage, Hon. Secrelary,
Nithadale, Eversley Park Rd. ,Winchmore Hill, N21.
Folkestone and District Wireless Soclety.

( A filiated with the Wireless Society of London,)

Thanks to the untiring work of the President
and Vice-Chairmen, the Bociety have been fortunate
in obtaining some auitable rooma for their permanent
Headquarters. The rooms are situated in the build-
ing known aa the Turkish Baths, Christchurch
Road, Folkestone, and are quite central, and con-
vonient for all members.

The Club-room will be n to members every
avening from 6 p.m. to 10 pom. Visitors, Sundays,
3 p m. t-u 5

\ gmeral meoting waa held at Hoad-
quﬂ.rt:aru, on Wednesday, May 4th, at 7.30 p.m.,
Mr. Arnold H. Ullyett, F.R.(:.8., in the chair.-

The minutoes of the previous mesting were read and
ponfirmed, after which the usual businesa of the
Society was dealt with.

It was decided to form a Technical Advisory
Committes for the purposs of installing and keaping
in repair the Society's sorial and apparatus, The
following gentlemen were eloctod to serve thereon :—
Mesars, A. G, Mills, F. Mills, and H. A. 8. Gothard.

Two gentlamen were electad to membership.

Notice to mombers :—The monthly general
moetings are held on the first Wednesday in the
month, at 7.30 p.m. All members are particularly
requested to endeavour to be presant at these
meatings.

Buzzor pru.l:l'-'im:- Mr. A, G. Mills has kindly
consented to give hall-hour buzzer practice ovory
Wadnesday evening.

Tha Hon. Secrotary, Mr. H, Alec 8, Gothard,
will be pleased to hear from or interview anyono
intarosted in the Society at B, Longford Terrace,
Folkestone,
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Leeds and District Wirelesas Soclety.

(A Mliated with the Wircleas Socicly of London, )

A general meeting of the above Society was
heold on Friday, May 27th. A set of rulea was read
over and sdopted by the Bociety. The meeting
then proceeded to d'seuss the courss to be adopted
during the summer months, It was finally decided
to go inte recess until September, and to begin
the winter semsion with a genersl mecting. At
tho same time provision was made for certain
enthusiastic beginners to be helped to start the:r
stations, They have been arranged in
two, and each third Friday bugm:n.lng on Juns : Tth,
every group will be shown over one or other of
the stations already established. In addition they
have been invited to submat sny constructional
problems by post to members of the Committee.

Wireless and Experimental Assoclation.

(A filiated with the Wireless Sceiety of London. )

On May 256th, buzzer proctice 7.30 to 7.50.
Mr. Horwood then described a method of calibrating
the strength of ai . Mr. Goldemith desoribed
his receiving cirouit, and for the benefit of the ele.
mentary members, Mr, Voigt discussed the subject
pi spark and C.W, transmission and meception,

Megara. Kloota, Voigt and Gosheran goave their
opinion and experience of high and low frequency
amplifiers, and Mr. Knight dealt at length with the
recording of wireleas signals.

At 8 mesting on June lst a vote of thanks Lo
the South London Mress was passed for their kindness
in giving such consistently good roports of our
mmun
ECIEHJ!! then introduced the subject of sun.
lpﬂta nnd magnetic storms, and gave & startling
thought in likening the sun to the incandescent
filament of & thermionic valve emitting streams
of electrons which fall on the te of the sarth
when permitted by the grid the ionized layer
of the upper stmosphera,

A discussion was afterwards raised on the dis
covery of the rectifying properties of crystals.

Bradford Wireless Society.

(A filiated with the Wireleas Socicty of London, )

A meeting of the above Society was held in
the Club-room on Friday, June 3rd, at 7.45 p.m.,
with Mr. Ramshaw in the chair.

The minutes of the previous meoting were
read and confirmed, following which two new
members were elected.

A vote of thanks was pro to Mr. Linrdet
by Mr. A, Bever and seconded by Mr, J. Bever,
for the offer to presant the Society with a rﬂmtﬂng
sot,  Mr. Llu.rd];‘lu kind offer was accepted,
the vote was carried unanimously. Mr. Liurl:l«?-t
suitably replied, and Mr. Ramshaw, in a brief
speech called attention fo the numerous benefits
conferred upon the Bociety by Mr. Liardet.

Armangements were made to hold a special
lantern lecture at the next meeting on June 15th,
entitled, " The Commercial Development of Radio.
tolegraphy. "

The meeting then adjourned to the Instrument
Room where Mr. Eskdale showed his M 15 Receiving
et purchased from the Marconi Beientific Instru.
ment Co.  Fxcoedingly fine results were ohtained,
and the makers are to be congratulated upon this
fine instrorment.

THE WIRELESS WORLD

Dartford and District Wireless Soclety.
(A fhiliated with the Wireless Society of London.)
An extremnely interesting and inatructive meati

of the above Society was held on Friday, June 3
1921, at the Bociety's Headquarters, Dartford
Grammar Schoaol.

There was & very good attendance of members,
the occasion being a lecture by Mr. J. R. Bmith,
ﬁ.M.I.E.‘FE. Viea-President of the Bociely, on
[T Eﬂfl m TEIEFI 'h rl1

Thayh:tumr i.llu!.rut-ae:l }rh].r means of lantarn
slides thoe eary o iments of Signor Marconi
in connection with ; transmission and reception
of wireleas aignala, utilising the induetion ecoil
and coherer receiver. The warious additional
instruments brought into use from time to time
and the imfmfmnmh made on existing instruments
wera clearly explained by the lscturer, the dia-
prammatica utiﬂga shown ?::-B.mg of great assistance
to the mombers in following the lecturers remarks,

Bome 40 slidea wers exhibited and explained,
thereby giving the membera some idea of the
difficulties which had to be overcome before suc-
cesaful results wero obtained. The lecturer had
also arranged a large amount of apparatus for
demonstration comprising & 12.in. in-
duction coil, Ley jars, and seaveral OGeissler
Huorescent tuhu 'I11m wers put in operation,
the wvaripus scientific details appertaining to each
being explained.

At the conclusion of the lecture, the Prosident,
Dr, L. J. Miekin, M.B., proposed a vote of thanks
to the lecturer for his very interssting and instruc.
tive lecturs, which proposition was seconded by
the Hon. Secretary.

MNew members continue to be enrolled, and any
person interssted can obtain full particulars from
the Hon. Becratary, Mr. E. C. Deavin, 84, Hawlay
Hoad, Dartford.

The Southport Wireless Soclety.

( A fliated with the Wireless Sociely of London.)

Dwuring the t few wesaks the members of the
above Bociety E&B“ boon busily engaged in making
and fixing instruments at their Headguarters.
At present both transmission and reception are in
working order, and steps are being made with
regard to able sets to use in conjunetion with
thess, Testa have been made with the tranamission
set which have proved most succeasful,

The result of the " Derby " waa received in
Southport by a number of members., The telephony
was guite distinet, and heard as if at closs range
to the speaker.

Meetings are held each Tuesday evening at
8 pom., in the Society's Rooma.

Prospective members are invited, and particulars
of membership will ba forwarded on application
tp the Hon. Secretary, Mr. H. Button, 65b, Marsh-
sido Road, Southport.

Lelcestershire Radlo Soclety.

A monthly meeting was held on May Bth at the
Vaughan Working _gieu’a- College, Ledcester, Mr.
Atkimson being in tho chair,

It was the President's unfortunate duty to
tender the resignations of Messrs. Dunt and
Rowlatt from the Society.

The heavy claims on the time of the former
made it impossible for him to take an active part
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in the Society, while Mr. Rowlatt had to resign for
similar personal reasons

The meeting accorded that a letter of thanks ke
sent to the late SBecretary for his services, and placed
the membors on the honorary list,

Mr, Pallet was appointed Secretary, which he
accepled.

The financial report of the Exhibition was read,
and showed a profit of almost £6, 500 people had
visited the Exhibition.

Mr. Pallett was then called on to deliver hia
Iantern lecture om *° Spark Transmitters: Theory
and Practice.” As was anticipated, this subject
wias dealt with fully by the lecturer, and was
illustrated by many very good slides. Iletails of
all the usual seta from the | kow, to Carnarven’'s
giant transmitier, were dealt with in a very able
way and numerous interposed questions  were
answered satisfactorily. The Marconi call signal
device was illustrated, and its uses explained.
The 1} kw, set came in for the most discussion
as this was the set the lecturer was mosl femilinr
with. Here rather heated and pertinent guestions
were put, and a lively debate followed. The
biggest stumbling-block, however, appearcd to
b the series condenser, which, although in parallel
with the A.T.L, was shown to be actually in sories
with the aerial, and could produce a shorter wave.

-

" ‘
‘\\
-

-

This point although ably demonstrated by the
leeturer on the Llackboard, left a |rig doubt 1n
many members’ minds as it seemed 80 contradictory
io practice, and the discussion would have been
endless except for the fact that the carctaker had
to ¢lose the place up for the night, it being well
past the closing hour.

The Secretary wishes all members and intending
members to note that his addrese 18 mow— Mr.
Pallet, SHilver Rtreet, Leicester,

Plymouth Wireless Society.
A mecting of the Plymouth Wireless Bociety was

held on Fniday, May 27th. Mr. W. J. Lewarn
i the chair
Mr. J. K. A, Nicholson, AMLE.E., gave a

further lecture on thermionic valves, being & con-
tinuation of the previous one on this subject,
ithe particular subject Eeing the Fleming wvalve
with its advantages and disadvantages over
crystal roceivers, ete.  These loectures are par.
ticularly Leneficial to those members who are
mbout 1o =it for the P.M.G, Certifieate,

A vote of thanks was pasced (o Mr, Nicholson.
The Lowestoft and District Wireless Society.

On May 3rd a paper was given by Mr. H. C.
Trent on ** Wireless Terms and iheir Meaning,"
the lecturer illustrating his saubject by numerous
dirgrams and apparatus,

" B FEREEEDE

¥,
1 !””W

The f'l'l'_b,l' -u:f Leani lon Schoo! 1 ircless ."';rul"||]'r|l'll' _'I.].IIJI'JH'IEI“'.
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On May 10th Mr. . G. Scarle gave a lecture on
" Telephony," the lecturer describing the work-
ing and construction of the commercial telophone
and different types of microphones used, Another
lecture will be given on the above subject as applied
to wireleas at an early date.

Members who possess valves give good reports
of reaults attained in telephony from the Hague,
and enthusiasm is runninﬁahigh at the posaibility
of gotting the resulta of the Derby from the R.33.
Future meetings: Every Tusaday st the head-
quarters adjoining Oulton Broad Hailway Station,

at 7.30 p.m
Full particulars of the Society are obtainable
from the Secrotary, °° Goureacourt,” Chestnut

Avenue, Qulton Broad.

City of London School Wireless Soc .

A meeting of the above Society was held on
Tueaday, May 24th. When the business of the
Bociety was concluded Mr. Baba gave the members
a8 complete and instructive lecture on ‘' Learning
the Mome Code.” Many interesting points were
touched upon and the lecturer was accorded a
hearty vote of thanka. On Baturday, May 2lst,
twonty members of the Bociety visited the Handlay.
Fage Acrodroms st Cricklewood, and by kind
permission of Mesars, Marconi's inspocted the whole
of the wireless tus installed thers, Tt
consists of & three.valve 100-watt transmitter and
& seven-valve type 550 amplifier. A very pleasant
morning waa spent thers, and whoen the two

nea started for Paris they were convorsed
with IJ-:-' wirsless hone over a great part of
their journey. Cordial thanks for their hoapitality
were extended to Mesars. Handley Page, and every
member received a souvenir before leaving the
serodromae,

At the next general moeting of the Bociety Mr.
Burrougha (by kind permission of the Marconi
Cnmanny_! will give ** A Popular Lecture on Wire:

This Imtl.u'u will be illustrated by & seven
vnlvn amplifier type 55D, and lantern slides.

City of London Behool, Victerin Embankment,

EC.4.
Woolwich Radio Soclety.

The usual monthly general mecting of the above
Society took place at Woolwich Polytechnic at
5 p.m. on Friday, May 27th. Them was a vory
good attendance, and we ware pleassd to welcome
sovoral visitors from the Dartford Wireleas Society.

Mr. W. L. McPherson, B.Sc., Vice-President,
took the chair, and after the minutes of the laat
meeting had been read and confirmed, Mr. W, T.
James was asked to read hia paper on
" Amplification : High Frequency an Low
Frequencoy.'

In his introductory remarks, Mr, James pointed
out that officient amplification on low wave-
lengths was the most difficult to obtain. He
then went on to give the circuit of the three-valve
amplifying set that he haa made, and kindly Joaned
to the Bociety, and which is working at the Old
Mill, Plumstead Common,

He then described several other forms of low
froquency amplifiers and oxhibited severnl for
ingpection. Montion was mades of Latour, the
French wircleas expert, who used a spocial kind

THLE WIRELESs WORLD

of iron for the tranaformers that he had designed,
and which were remarkably efficient.

A low frequoncy resistance amplifier was then
exhibited, which worked well on VI4 valves,

Coming to high frequency resistance amplifiers,
Mr. James pointed out that they had bean tried
pome years ago and rejocted, but were now again
coming to the fore, He mentioned that he was
now ongaged on designing & high frequency
reqigtance amplifier, which would be & great
advance on any amplifior now in use, in that
amplification was constant over all wavelengths,
It embodied a new principle he was not at liberty
to divulge at present, but he would give us the
details some time lator.

In the discussion that followed Mr. MePherson
spoks of the advantage that H.F. amplification
possesasa over L F. amplification, and he pointad
out why it was necessary to put a condenser scroas

the terminsls of the fmst transformer primary,
A hearty vote of thanks waa to Mr.
James for his lucid explanation, and particularly

for his very clear disgrams of thoe various eircuits
discusmnd.,

Wookly meetings of the Woolwich Radio Society
take place at the Old Mill, Plumstead Common,
every Thureday, at 7.30 p.m., the last week in the
month excepted. During the last month 12 new
members have joined, and the Hon. SBecretary will
be pleassd to welcome any new membors either
then, or at his house— 42, Greenvale Road, Eltham,
S8.E.5.

The Aldershot and District Wirelesa Society.
At the meeting of the above Bociety, held at the
Wirelesz Btation, Queen's Avenue, on May 23rd,
the Secrotary announced that Lieut.-General The
Ear of Cavan, K.P., G.CM.G,, K.C.B,, M.V.0,
had very kindly consented to becoms patron of
the Sociaty. announcement was warmly
applavded by the members.
¢ Chairman, Mr. E. Lynam, then called on
Lisut. D. A. Butler, Officer-in-Chargs Wireless
Btation, for his locture on ** The Elsctron Theory,"™

The lecturer explained that to ammh:;laﬂ.m
theory it was necessary to have a h grasp
of the "theory of relativity,” to prepars our
minda to deal with sucrh minute gquantities as the
pltom and electron,  We, the human race, have the
nudacity to ohserve, measure and determine
Evari:rthmg by ocur own standards. We say the

ia largo becnuse, comparsd to ourselvea, it
containg & vasl amount morea mass than we do,
but thers are worlds many times larger in rolation
to which our earth is minute. Agsin, the universe,
as we know it, is tremendously larger even than
thess, Beyond the universo thore must ba some-
thing atill larger.

I',l.rar_f.rlhm,q 18 80t i its own aphere of ** relativity,”
and has its own standards accordingly.

On the other hand, we say a gnot is emall, but
e knows something which 1z as small Lo hli‘:’l G
ha is to us, while at the same time he considers us
as boing & nation of gianta. Of everything, there
must alwavs be something larger and something
armnller,

We reach, finally, the smallest unit of matter
from which nall things are constructed, the atom.
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Io it we find the electron, revolving in the atom as
the sarth revolves round the sun.

The lscturer then explained that the electron
was a piece of electricity, and how a drift of electrons
constituted an electric current. A demonstration
g{-.:rwd that the electron is material and electric,

rther, all matter was composed of atoms and
electrons built up into elaments, molecules and
COm , bringing us to the fact that we are
composed, fundasmentally, of electricity,

Lieut. Butler then showed what he termed
“the wily electron"” at work. This was &
demonstration with various vacuum tubeas and other
apparatus in o darkened room, the effecta produced
being wvery beautiful, spectacular and instructive.
Experiments were also conducted with thermionie
valves to show the effect of eloctron fow and its
uae 0 wiroless transmission and reception.

After numerous queations had been answered, a
hearty vote of thanks to Lieut. Butler concluded
the meeting.

The Gravesend Wireless Experimental and
Model Engineering Society.

A meeting was held at the Globe Hotel on Wednes-
day, May 1lth, and it was unanimously decided
to form a Bociety as above, in Gravesend. The
following officers wore elected :—

Chairman, Mr. Slesth; Hon, Secretary, Mr.
Birchall ; Treasurer, Mr. Bloxam ; Committee,
Memara. Southgate, Grant, Futter, and Martin.

On Thursday, May 26th, & second meeting wos
held at the Globe Hotel. After the Chairman had
resdd the minutes of the previous meeting, and the
Rules which had been drawn up by the it tod,
Mr. Wheatcroft gave & very interssting address
on his sarly experiences in X.ray work, and some
very humorous stories sbout the early power
station at Bath, whers Mr. Wheatcroft was at
that time a pupil.

After s short discussion on some German field
telephone apparatus, which Mr. Irwin kindly lent,
and a short buzzer practice, a very wsuccessful
meating came to & closa,

Fuill iculars may be obtained from Mr. W.
Birchall, 29, Pier Road, Gravesend.

Hartlepools and District Wirelesa Soclety.

A meeting of wireleas enthusinsta was held on
May 3lat, and it was decided to form the above
named Society.

Wo hope shortly to have a permanent Club-room,
and all are looking forward to some intereating

Bvenings,
Will those intereated communicate with
Mr. R. L. Howey, Hon, Becretary, 33, Grango

Road, West Hartlopool.
Loughborough College Wireless Soclety.

The pro o of the Bociety's arrangementsa
was W read by Mr. H. V. Field,
Vics- dent of Bociety, on the Development
of Wirelesa.

The chair was taken by Mr. J. 8. Oswald,
B.8c.(Eng.).

The paper was illustrated b
demonstrations given on high-

lantern slides and
uency apparatus.

A large amount of wiralasa apparatus was also
exhibited,

The first instructional lecture was given by
Mr. I'. H. Cook, on the * Construction of a Cheap
and Efficient Valve Hecaiver."

Dwing to the outdoor activities of the College,
the series of lectures will be discontinued until
next session.

Portsmouth and District Wireleas
Association.

At o genoeral meeting held at the Club-room
st the Pyle Rooma, it was decided to procure s
room in Claremont Hoad permanently for the
usa of members.

It was proposcd to instal the apparatus belonging
to the Assoeiation for experimental pu

A geries of lectures have been arran on crystal
and wvalve work.

The subscription was increased to 2s. 6d. per
month, to meet the expenses of the new room,

The Wandsworth Common Wireless Club.

The above Club has held several mestings, and
so far the attendances are encouraging. A lecture
was given on May 20th by Mr. Thomas on Wireleas
in Aireraft during the War. This was well illus.
trated with pho A Club set is in course
of construction, as 15 also the aeral. New members
will be weleomed at the above addreas on Fridays
of Wedneadaya. A series of extremely helpful
lecture.demonatrations has been arranged for.

Kensington Wireless Soclety.

At o meeting held on May 25th at 2, Penywern
Road, B.W.5, the Kensington Wirelesa Society
waa formally inaugurated.

The following were elected officars :—

Prewident, Captain de A. Donisthorpe ; Chair-
man, Dr. A. Gordon Wilson, M.ID. ; Hon. SBecretary,
Mr. W. H. McMillan, 2EE, Earl's Court Road,
B.W.5: Hon. Troasurer, Mr. J. H. Beaves, M.B.E.

The election of Committes and the adoption of
& 8ot of rules was poatponed for consideration at a
special general meeting to be held shortly.

A communication was recsived from the City
and Guilds Wireleas Society requesting some form
of close working sssociation with them. It was
agrood that this proposal should receive favourable
and early consideration,

An inapection was made of the room kindly
offered for the use of the Society by Mr. J. H.
Rooves, and o large aessortment of high-class
npﬁmwa offered for the use of members.

& Society has the unique advantage of having
the terminals of two G.P.0. asrials in different
rooms under the same roof. 1t is hoped to be abla
shortly to obtain & transmission licence, when
experimental work will be possible with minute
powaor.

A demonstration was given by Mr. Hooves in
recording &i la on A dictaphone, and mproducin
the rama, ﬁ& r&IJnr'::r|:|1.1:|:|m1::|1I signala wn:F;r cl-a.aﬂ;-:
audible over & room 20 ft. by 18 ft. Durin
experiments improvementa in the method wused
suggested themselves, so that full details of this
method and the results obtained are held over for
later publication.
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A COMPACT RECEIVING SET
THE POST-WAR STATION OF A PRE-WAR AMATEUR
By W. Isox.
the October, 1914, number of The

N
I ‘irefess Werld a short article appeared,

written by me, with a photograph of my
station as it then was. When I look back

long and one for short waves. The latter
works on crystal and two-valve high-frequency
amplifier (which I can make a low ﬂ"Et|l.I.l'l'IL}’
at will).  "This gives me all the ship and shore

on that and think
of the struggles of
those days, and
then look at my
station of to-day,
I can appreciate
the vast strides that
wireless has made.
To get such long-
wave (!} stations
as Chiden was
thought tobe
something great in
those days, and one
had to be ve ry quiet
to hear signals
assuming even that
the detector was
working. |1
thought, therefore,
that possibly my
present station
might be of interest
to other amateurs,
[t is by nomeans
perfect, and is far
from * fimshed.”
My aernal consists
of a single wire
slung from a 25
ft. steel mast on the
roof across the
garden to a chim-
ney of a house In

The Wireleas = Coalan.'”

The piclure

eerll  angopest  fo

stations. The
larger set consists
of loose coupler,
loading coil, and
two variable con-
densers. It works
on either one or
two valves, and 1
can also put In
the amplifier
giving four valves,
Even with two
the signals are very
strong from Rome
and Moscow.
Horsea of course
has to be toned
down. [ hear all
the principal
stations  including
America, and |
can work up to
20,000 metres. At
night when signals
are strong all the
principal  stations
are quite readable
with the aerial
entirely discon-
nected. [ hope to
COMMEence r:ul:inj_.i
my  transmitting
set shortly, as the
P.O. hau: offered

me the usual 10
watt licence. [
started wireless quite as an amateur in 1913,
and it may interest some to know that it
brought me during the war the position of
wireless ofhicer to an Army Corps in France.
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the next road. 90
fr. of this length
forms the aerial, insulators btin;__r, tixed at the
proper distance. The lead-in is heavy rubber
covered wireand the earth, wire netting buried
under the aeral. [ use two sets, one for

amaleurs the adantage of panclleng for convenience iR
AFraREirg o p il
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NOTES AND

Award to Dr. J. A. Fleming, F.R.5.

Professor J. A. Fleming, M.A., D.Re,, F.R.8,,
has, it is announeed, bwen awarded she Albert
Medal of the Royal Society of Arts for his work
and services in electrical enginesring. A pioneer
in radio engineering, Professor Fleming, whose
renown 8 world.-wide as the inventor of the
thermionie valve, which may be elassod as the most
important of his many inventiona in wireless tele-
graphy, is the author of more contributions to radio
literature than any other scientist,

Wireless Sectlsn Commlittee of the 1.E.E,

The following memibers have been nominated to
serve on the Wirsless Section Committes of the
Institution of Electrical Engineers for 1921-1022 -
Chairman, D, G, W, (0. Howe, New nominations
for membership of the Committes : Mr. B. Binyvon,
.B.E.. Ir. W, H. Eecles, Mr. G. H. Nash, C.B.E.,
and Mr. C. C. Paterson, O0.B.E. The following
will continue to eserve as members of the Com-
mittes : Bir Charles Bright, FFRSE., Mr. R, C.
Clinker, Prof. C. L, Fortestus, Mr. A. Gray, Admiral
of the Fleet Bir H. B. Jackson, G.C.B., Capt. H. ..
Round, M.C., Mr. A. A. C. Swinton, F.R.5., and
Mr. L. B, Turner. Not later than 14 days after
the publication of the Committee’s list of nomina.
tions, any five members of the wircless section may
nomunate any other duly qualified person to fill
any vacancy by delivering such nomination in
writing to the Sscretary of the Institution, together

with the written consent of such person Lo neocept
office if elected, but each such nominator shall boe
dobarred from nominating any other person for
the same election, !

Wireless Telephone Greetings to Gen. Smuts,

Cleneral Smuts, Premier of the Union of South
Africa, whilst on his way to England to take part
in the meetings of the lmperial Conference, was the
recipient of greetings by wireless h-lr']'ihr_m} frosf
Sir Edgar Walton, High Commissioner of South
Airiea in London,

The message, which was telephoned through the
Marconi station at Poldhi, contained a brief news
summary and a personal welcome from Mr, Winston
Churchill,

Durselves as Ditkers See Us,

An extract from the American wagezine, * QST
on the sulject of the Transatlantic Tests,

" Burh reception is a new field for Rritish experi.
menters, and they hardly can be expocied to show
the same performance as an American dyed-in-the.
wol ham who  has learmed how to get amateuar
DX only after years of patient struggle. We have
. vested most of the circuils weead by the Britishers,
and find them one and all decidedly inferior to our
standard American regenerative circuit using vario.
el er Ill:l'lillg in M-rrn:lur:r mriil Tl'«[‘l‘iﬂ.[’_"..' CIrCiia,
We would et our new .-I].rri:rl.q hat that if a good
.5, amatour with such & set and an Armsirong
Super could be sent to England, reception of U5,
amateurs would straightway lecome common-
place,

NEWS

“"We do not mean to deprecata the loval eo-
operation shown by our English confrires, however.
For the admirably complete way in which they go
into a problem we have the greatest respoct, and wo
are most sincerely jzru.lefu] for their intereat and
enthusiastic eo.operation in this, our first attempt
to got overseas on schedule, We will all hope for
better luck next time.™

A Visit from Dutch Engineers.

Members of the Association of Electrical Engineers
of Holland recantly |'|E|.il|i a visil to F.'l:lg].ul]ql. and
the photograph shows a group taken at the home of
Mre. W, JJ. Crampton, M. LE.E., Huntington House,
Weybridge, whers they wors entertainod.

The Party af Huntington Howsre,

An enjoyable hour was spent in Mr. Crampton’s
wirehrss room, and exeellent signals wore obtained,
including telephony and music.

Mr. Crempton head  previously  areang ol for
spsech to bee transmitted i Duteh from The Hogue,
by the President of the Dutech Badio Institute, for
the benefit of the visitors, A coneert was also given
from The Hague,

Mr. Crampton used only three valves in his

receiving  set insbead of seven which he had
ey |1rllrt|:l.- ey l'lrl.irh 1y ill.;;.
Wireless Concerts.

The Gravesend Wireless Experimental  Sosicty
announces that  at the Gravesend Hospital Foie,

which H.KR.H. Princess Mary has promised to visit
on June ®Whk, Mre W, H. Tingsy ha= offersd o
ive o wirelssm demonstration.,  Thero will e eom
plete receiving and transmitting stations erected on
the vte growmud, and the demonstration will take
the form of music and  specch transmissions ot
overy hour from 2 . 0m. until 9 [r 0. 001 B WS-
lemgeh of 1,000 metres.  The call lettars 2N A will
be sent thres times before and after each trans-
mission,  There will also be spark transmi==ions at
Bvery half-hour on s wave aof 137 el res,
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CONVERTING A MARK III TUNER
By Carrain E. ]J. Hoess, M.C.

I'TH the standard 100 ft. single-wire

aerial allowed by the P.M.G. (ap-
proximate capacity 0-0002 to 0-0003 mfd.)
and a Mark II1 Tuner converted as follo
excellent signals have been obtained from
most home and continental stations on
wavelengths between 600 and 8,000 metres.
Although the author has frequently heard
PCGG (the Dutch contert) on this set,
the reader must not expect to pick up that
station satisfactorily with a set of this type.
A small indoor aerial about 15 fr. long has
also given good results on Morse signals,

Comparatively little of the original

*Tuner™ is required, and extras have been
reduced to a minimum. Parts left over
may be sold or used to make other instruments
—more of this, however, later.

The Coneerted Tuner.
Fig. 1.

From the original * Tuner™ are .re-
quired :—The box, 0-0015 mfd. variable
condenser, A.'T.1. chonite former, two 8-point
rotary switches (made from the 3S-point

and 19-point switches), two change-over
switches, telephone condenser (0-006 mfd.),
six terminals and potentiometer knob, spindle
and bush.

Extras required :—One sheet 14 in. X
12 in. % § in. ebonite sheet, one valve
holder, one filament rheostat, 4-volt accumu-
lator, about } lb. No. 28 5.W.G. D.C.C.
copper wire, and a piece of 2 in. diameter
ebonite tube § in. long,

To commence construction. First dis-
mantle the set, select the components men-
tioned above and proceed as follows :—

The Box. Move the telephone partition
half an inch inwards so that it will hold
four 15-volt H.T. batteries. Any cabinet
maker will do this for a small sum.

Ebsnite Panel. Next cutand fit the ebonite
for both battery and receiver portions. } in.
ebonite may be used instead of § in., butwill
not be so mechanically strong.

H.T. Battery. Fit four 15-volt H.T.
Units in the place formerly used as a space
for the telephones, and in the centre of the
panel above these batteries an B-point rotary
switch should be mounted. Stud | is the
“off " position, studs 2, 4, 6 and 8 are for
15, 30, 45 and 60 wvolts respectively, and
studs 3, 5 and 7 are “dead™ (to prevent
short-citcuiting). The banks of the cells
are connected as shown in Fig. 2. One

L

Fig. 2.

of the change-over switches is used as’ a
double pole switch to carry the H.'T. current
across to the plate circuits, thus avoiding
connections under the panels. (See photo,
Fig. 1.

%ﬁr.-'jl.-f Tuning Inductance. Strip the ex-
isting wire from the A.T.I. former (19
tappings), and remove the thread by turning
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CONVERTING A MARK III TUNER

in a lathe, or fill up the grooves with cobbler's
wax in order to present a smooth surface
for the new winding. Next wind the tube
with No. 28 D.C.C. copper wire in four
lavers bank winding (see The Wireless World,
Vol. VIII, pages 453 and 464, September
18th issue, IQIEI}, taking off the tappings at
intervals of 0-85, 2-25, 3-75, 5-5, 7, 8 and
9-3 ems. from the commencement of the
wind: Fit the fimshed coil to the
underneath side of the panel by means of the
brass brackets with which it was onginally
mounted in the tuner,and take the tappings
to the 8 studs of the AT.I. switch. The
latter is made up from the 19-point A.T.L
switch.

Tuning Condenser. The fitting of this
requires no comment except that the moving
vanes should be r:unnected to the earthed
side of the circuit. By means ofa -.:hanngtr
switch the condenser is placed in series or
parallel with the aerial as shown in the
diagram of connections (Fig. 3). For this
purpose the crystal change-over switch can
be utilised.

Reaction Ceotl. Mounted co-axially with
the A'T.I. at the aerial end i1s a reaction
coil capable of being rotated through an
angle of 180 degrees. This coil consists
of an ebonite tube 2 in. in diameter and § in.
long, wound with appmxlmatfl}r 300 turns
uf Nu 28 D.C.C. copper wire in honeycomb

** Burndept " style.®* A gap must be left

= Bee The Wireleas World pp, 538, 540, 541, 633,
836 and 837, Vol. VIII.

in the centre of this winding to allow the
spindle to pass through. The spindle should
be set about § in. from the end of the A.T.1.,
and passes through a bush. A convenient
knob, spindle and brush can be provided
from the potentiometer. Flexible leads are
now soldered to the ends of this coil and
connected to plate and H.T. battery positive
respectively. _

Filament Rheostat. T'his should preferably
be bought, but can be made from the details
which appeared on page 860, Vol. VIII
of The WWireless World, on March 19th, 192].

Telephone Condenser (C3). A fixed value
condenser of 0-003 mfd. capacity is shunted
across both H.T. battery and telephones.
For this, unscrew the brass binding plates
of the 0-006 mfd. telephone condenser and
divide into two parts each half having an
equal number of plates. Reassemble one
half between the brass clamping plates and
mount in the set

Grid Leak and Condenser (C2. R1.). These
may be made or bought, and any of the usual
values such as 0-0002 mfd. condenser 2 ohm
leak will be stisfactory. A ial combina-
tion condenser and leak for this set is sold
by Messrs. Burnham & Co., Deptford, or
the Amateur Supplies ﬁsam:latlun, Tooting
(see advertisement pages), and is recommended
for best results.

Telephones. If L.R. telephones are used,

4|sle|7|8|sTup
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a transformer will be required. 4,000 ohm
telephones, however, may be used if desired.

(caltbratisn Table. A chart similar
Fig. 4 will be found very useful to record

the best tuning adjustment for various
wavelenpths,
General. A low-frequency amplifier can

be added in the usual way, or extra valves
may be fitted direct to the panel. In the
finished set a large overlap in wavelength will
be found between studs. This is due to the
fact that one existing row of holes was used
to take tappings through. In winding the
inductance do not use more shellac varnish
or parafin wax than ahmlurelj.r necessary
to hold the turns in position.

When turning the thread off the AT.L
former it is advisable to leave a small fange
at each end (one thread will be sufficient),
as this prevents end turns slipping.

From the surplus materials an excellent
short wave reception and buzzer wavemeter
can be made. The closed circuit inductance
(C.C.I., 5 tappings) and condenser
(0-0005 mid.) are calibrated. By mounting
these with the buzzer, Perikon detector
and a few terminals a short wave crystal

THE CONSTRUCTION
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receiver or wavemeter is produced having a
range about 100-700 metres.

The writer's condenser has been calibrated
and the result given below may serve as an
approximate guide to the capacity of an
average Mark I11 Aerial Tuning Condenser.

Setting. | Capacity {mfds.)

0 0-00007
10 0-00014
20 0-00022
40 0-00038
60 0-00054
80 | 0-00071
100 0-00089
120 0-00106
140 0-00124
160 0-00141
170 0-00149
180 0-00155

-EI:I'[T-I:IR’E MNote, — e understand .r.ém‘

Tuners are being converted to the above design
by Messrs. Burnham (5 Co., and the Amatenr

Supplies Association.

OF LOW FREQU ENCY

AMPLIFIERS—Part II.

N the preceding issue we discussed low

frequency intervalve transformers and
designed primary and secondary windings
for a onec to one ratio transformer. “The
usefulness of this transformer can be greatly
increased if we add a third—or tertiary—
winding so that signals may be taken from
the first valve—by connecting the telephones
to the third winding—or pa;-?sed on to the
next valve for further magnification. This
winding may be wound over the sccondary
and should consist of 1,200 turns of No. 30
5.5.C. wire wound in 10 layers. For this
5 ounces of wire will be required. The hnal
outside diameter will be approximately 14 in.
No thin paper need be put between the lavers
of the third winding, but four or five turns

of paper should be placed round the outside
of the winding. This winding will make
the bady of the transformer of larger diameter
than the end washers, but it does not matter
as the winding i1s not carried to the ends of
the layers.

A good telephone traniformer may be
wound on a similir core to the above trans-
former with 3 ounces of No. 44 5.5.C. on
the primary and 5 ounces No. 30 8.58.C
for the secondary.

Nate Magnifiers.—In making a note mag-
nifier it should be remembered that the input
circuit varies acmn:lmg to the receiver circunt
to which connection is to be made. For in-
stance, if the magnifier is to be connected to
the anode circuit ofa valve receiver, such as in
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Fig. 4a, a transformer, or choke coil, must
be used to complete the anode circuit of the
receiver valve and to put the current changes
in the anode on to the next grid in the form
of volage changes. A transformer is much
berter than a choke coil, and for this purpose

\f/

o] of—{slolo}--

da,

the above-mentioned intervalve transformer
will be suitablee. An ordinary telephone
transformer will not do, as the secondary
winding, which would be connected to the
grid, has current changes in it, and not
voltage changes which will vary the grid
potential. Again with a crystal circuit as
in Fig. 4b it is possible to connect the grid
and filament directly on to the telephone
terminals. With this arrangement violent
howling is sometimes caused if working with
a bad crystal and with the potentiometer
adjustment off the sensitive point of the crystal.

’ )
[—4;% “

4b.

However, the arrangement can be made
to work well. A third arrangement is for
the hrst valve to be made a rectifier with
grid condenser and leak, and other valves
after it to magnify the rectified signals. This
is shown in Fig. 4c

Thus it will be seen that the input circuit
can be made suitable for the individual need,

A three-valve low frequency amplifier is
about the limit—with more than three valves
a set becomes very noisy due to microphonic
effects, and also has a very great tendency
to “howl" or oscillate at an audible fre-
quency. We propose to outline the arrange-
ment of a three-valve low frequency amplifier
embodying the methods of connection shown
in Figs. 4a, b, and ¢. The individual can
modify it according to his needs and purse.
We suggest R type valves as they are at present
the cheapest.

-

Fig. 5 gives a circuit diagram. The
terminals A B should be connected across
the oscillating circuit, the currents in which
are to be rectified and magnified.

If rectification is not desired leave A and B
blank and connect C D in anode circuit of
valve receiver or to telephone terminals of
crystal receiver. If desired the transformer
P may be omitted, if magnifier is going to
be used with crystal set only, in which case
the connections shown dotted should be made
permanent.

Fig. 6 shows a suggested panel arrangement,
the size of the panel being 10 ins. by 5 ins,
It should be made of ebonite, or if too expen-
sive, of hard dry wood—wood must be
thoroughly dry.

For a complete three-valve amplifier, three
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Fig. 5.
valve holders and three intervalve trans- it is possible that it will * howl™ This is

formers, two with and one without telephone
windings, will be required, and also one
telephone transformer.

If only using two valves, omit intervalve
transformer R and No. 2 valve holder, and

due to oscillations being generated at audible
Frequem:}i and can usually be overcome by
reversing one or two of the windings, which
winding to reverse is determined experi-
mentally.

the panel may be made 2 ins.

shorter.

Thirteen terminals will be
required and one two-contact
switch, together with a 0-0003
mfd. condenser and a two-megohm
grid leak (if it is desired to make
the rectifier attachment). ‘The
hlament resistance shown in Fig.
515 omitted in Fig. 6 because
most of the R valves on sale at
the present time require only 4
volts on flament. If the valves

Ce
o=

Aw

o Jm e

Fig. 6.

obtained have filaments which require more
than 4 volts an external resistance may be
connected in circuit as shown in the diagram.
Complete valve heolders can be purchased
or effective ones made up. A sample valve
should be obtained before attempting to make
holders.

The transformers may be fastened to the

nel by means of two pieces of fibre—one
at cach end—passed round the transformer
and held to the panel by a screw at each side.

When the magnifier is mounted and tested,

There is one thing which should be pointed
out in this connection. [t is obvious from
Fig. 5 that a useful addition would be a
change-over switch by means of which the
telephones can be moved from one telephone
winding to another without having to move
them from terminal to terminal. To do
this it is necessary to join the windings to-
gether, which straight way leads to howling
owing to the coupling effect thus established.
To do this a switch arrangement which curs
off the unused windings is needed.
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine is of the disposal of all readers who wish o receive adice and
information on mallers pertaining o both the technical and non-technical sides of wireless work. Readers
should comply with the folloming rules.—(1) Questions should be numbered and wriien on one aide of ihe
paper ondy, and should not ecceed four in number, (2) Querics should be clear and concizse. (3) Bafore sending
inﬁﬂmumwmnmﬂdﬂiﬁdhmmhmunumhutamwlﬂhrm”mwﬁﬂhnwnﬂﬁun
dealt w ore. (4) The Editor cannot undertake to reply to queries by post. (5) All queries must
be accompanied by the full name and oddress of the sender, which is for reference, not for ication. Queriea
widl be anmoered under (he yniivals and fown of the correspondent, or, U so desired, under a *' nom de plume.™
(6) Readers deslrous of knowing the conditlons of service, etc., for wireless operators will

save time by writing direct to the varlous firms employving operators.

RELAY (Bournemouth) astr for a fwo-valve
and crystal circud, o wee one stage of H. F. amplifica-
fen, followed by crysial rectification and then L. F.
amplification, sce Fig. 1.

-

A.G. (Teddington).—{1) The valus of this

a(0f-4|
o

Fig. 1.

condenser im not eritical, provided that it has a
ia:ﬂﬂ big capacity—0-06 mids. would be a good
Ly .

{2) No.

(3) One " bid." means one billifarad, and its
valus is one millionth of & microlarad.

{4) You can make a 10 megohm resistancs in the
form of a pencil line upon ebonite, adjusting to the
bost wvalue under signal conditions. You may
find it give a certain amount of trouble owing to
the diffieulty of maldn contacts to it, and
also its inconstancy. beat plan is to buy a
varbon compound resistance from a firm dealing in
wireless goods.

5.0.8, (New Southgate) asks (1) For an
opinion with regard fo sugpesied aerial systemas.

{2) The effect of a piano adjacent to his inatruments.

(3) The effect of mearness of his aerial to the roof

of his house. (4) For crificisem of a sel.

{1} You will get the best results with serial No.
3. you not raise the height of the aenal by
means of & at the and of the houss. Tt would
also occagional sag you mention. The
lead in be taken from this end of the serial,

not from the mast end.
(2} We do not think it would have any detri-
mental affect at all.

(3} Yea, it reduces the effective height of the
serinl, leading to & falling off in signal strength.

(4) There is no advantage gnined by having two
variable couplings at A—AR and B—BR. The
maximum wavelength of the serial circuit will be
approximately 7,500 ms. Maximum wavelength
of the secondary circuit is, approximately, 4,500 ma.
Cireuit will be improved by providing a series-

rallal awitch to connect the aerial condensar
in series with the inductance for short waves.

GIM 1R-E’+ (M“ﬂhﬂm‘h ﬂﬂu-“] -ﬂ.‘h fl-_: Fﬂ'l'
a book dealing with the consiruclion of condensers.
(2) INmensions for an intervalve iransformer for
o certain sef. {3) If note magni ficalion ¢ as good os
H.F. magnification. (4) If & < posmible lo get
burnd -oul valves repaired.

(1) We do not w of one, The constructional
articlea in the jssues for August Tth and 2lst will
Ve FOu Bome Rasistancns.

(2) These are H.F. transformers, which cannot be

designed in thees columns.

{3) Both typea have their special uses, for which
they are baat., You will ind L.F, easier to make
and uas. !

(4) No.

H.E.C. (Sheffield) asks r the " Single valve
ong range receiver ' (1) What resistance telephones
to use. (2) How fo make o suilable telephone franas-
Sormer. (3) If an R type valee can be waed. (4)
How lo wse a 110-voll lighting supply insfead of
H.T. batleries.

{1) 120 ohm telephones. .

(2) Bea The Wirclear World, March, 1820 1asue
p. G600,

(3) Yea.

{4) Unleaa you can silence the commutator
noisea on the 110 va. supply the results will probably
be disappointing. Connect condensers and iron-
cored chokes in the circuit as shown in Fig. 2

+

ey AU S

ﬁr; -

W.D.H. (Brighton).— Connect up as shown in
Fig. 3, making sure that the positive of the
supply is connected to the positive of the ac-
cumulator. Use one 50 candle-power 220.volt

L

Fig. 2.
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carbon lamp in series with the accumulator. The
oharging current will then be about 1 am Tha

charging time will depend on the state of the cells.
Continue the charge until gnesing freely,

&
@m:p[#
+ 5 ™o
= Tet, ‘

Fig. 3.

F.H.K. (Coventry) asks, re single valve long-
range receiver (1) What quaniities of wire will be
‘required. (2) If an R valve would be sustable,

(1) For No. 1 unit, 4 oz. of No. 26 DWS, and 3 oz.
of No. 32 DW8. For No. 2 unit, 12 oz, of No. 25
DWS,

{2) Yes.

“720 " (South Shields).—(1) and (2] Ses
Fabruary 5th, 1921, and succeeding isaues.

(3) Yea, provided that you use & variable con-
denser of 0-0006 mids. across the secondary (5")
winding, and a 0-0005 mfds. wvariable condenser
in parallel with the primary winding.

4) A Marconi ¥V 24 or French type, oblainable
from any of the advertisers in this journal.

MUS. BAC. ;Elﬂl'.‘lh]!'}r]-—{]} The thickneas
ghould be 0-001" and 0-0027, and not as stated
in the articls,

{2) This ia obviously wrong. Putin twoclamping
gcrews, one each, eide of the condenser, in the
middle of the clamp.

(3) It should be possible to obtain them from
any of the advertisers.

G.H. (Ravenstall) asks (1) For dimensions
of prima
wire capable of tuning to 8,000 to 10,000 ms. (2)
The capacity of his variable condenser of 11 fized
vanss 3" diameter and 10 movable vanes 2§ diameter
spaced § aparl,

(1) g primary to be used in parallal with a
- condenser, 8 diameter wound for 127
with No, 28 epamelled or silk-covered wire. Re.
action eoil, 8 diameter, wound for 10" with No. 28.

(2) Approximately 0-00056 mfda,

A.AD. (Southend-on-Sea) asks (1) For a
diagram of a single valve receiver, wsing ceriain
spegified apparatus. (2) Is a telephone iransformer
necessary. If so, what ratio. (3) Is the aerial
mearured from spreader lo spreader. (4) What {a
the best way fo use slabs eficiently.

(1) Connect up aa in Fig, 4.

(2) Not for B,000 ohm telephones. It in better
to uso L.R. 120 ohms telephones and telsphone
transformer for valve sets,

{3) From the far end of the apreader to the bottom
of the down lead for a single wire,. With a twin
wire merial both wirea are counted in the P.O.
estimation of length.

{4} Entirely disconnect the slabs which are not
aotually in use.

and reaciion coul fogether, wilh pauge nf
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' Fig. 4.

D.G.F. (Brixton Hill).—{1) Connect up circnit
as in Fig. b.

Wedo not advisemore than 3,500 ms. with acrystal
rocoiver. Make inductances 6 diameter and wind
for 14" with No, 24 enamelled wire. Use only one
condenssr of 0-0003 mfds. T onosd should be
B.000 ohms or 120 ohms with telep tranaformer
(March, 1920, issus). Potentiometer resistance
anything above 200 ohmas. Blocking condenser
scrosa telephones 0-0015 mids.

(3) Yee.

'

l T
Fig. B.

AL.J. (Coventry).—(1) A condenser of 0-0003
mfds. capacity connected between crystal
slider the earth will improve the set. You
should get Nauen and Nantes and also ship stations.
There are not many spark stations working on 3,000
ma.

{2) No.

(3) Results will be improved if the sorial is raised
at the 20" end. .

W.R. (Brixton).—(1) Condenser A = 0-D00B
mfds. B = 0-00085 mfds. approximately.
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(2} Six fixed and six moving.

{3) We know of no suitable book.

(4) No. Possibly you may be successful with a
A" frame wound with about 40 turns, but it ia very
doubtful,

5.J.H. (London).—(1) Tela
good. The reaction coil should couple into the
swecondary circuit, not into the primary., Connect
thea blocking condenser across the telephones and
the H.T. battery,

(2} For L.F, transformers use 2 ozs. for the prim
and 4 ozs. for the secondary, both No. 42 8.8.C,
wound on & former {}") with soft iron core,

{3} Yes. Theiron wireshould be approximatel y
No. 24 gau

{4) Probably due to too tight a reaction coupling ;
adjust it almost but not quite to the nt of
oscillation,

W.R. (London).—(l) Yes, if the reaction coil
is connected in the anode circuit of No. 2 valve,
and if thoe intervalve transformers, of which no
mentiun 18 made, are suitable,

{2} ¥o. It is & matter of experiment.

(3) Maximum wavelength will be about 3,500 ma.

{4) Try a 3" former wound with 4 of No. 28
enamelled wire, %

F.U.H. (Aston).—(1} The inductance of the
primary = 11,500 mhys., and the sscondary 40,000
mhys. The capacity of the varable condenser
cannot be eatimated, as no dimensions are given—
smumed to be 0-0003 mfds. Wavelength on 100°
gingle wire aorial, primary circuit, maximum 3,000
ma. ; secondary cirewit with variable condenser
aoroas 1t, maximumn 6,500 ma.

{2) and (3) The inductance of the loading coil
8 220000 mhys, which will increass the aerial
wavelengtha up to 5,000 ms. To increass the
wavelength above this connect a small variable or
fixed condenser of, approximately, 0-0003 mids.
in parallel with the loading coil and primary,

one results are

which will bring the wavelength up to 6,500 ms.
1_ﬂ Yea ; with good eryatal adjustment and good
anrial,

E. W, (Leeds).—(l) Uss No. 18, 20 or 22 D.C.C.
or bell wire, as you please. To estimate the number
of tums and spacing we must have particulars
of the loading inductance and tuning condenser.

{2} The frame sorial loading inductance and
tuning condenser are all connected in series, with
tha detector across the condenser,

{3) For framo sorial reception a eryatal ia useless,
At least two valves and a crystal are neceasary.
Carborundum invariably requires s potentiometer,
but zincite-bornite or zincite.copper-pyrites give
good results without one.

{4) You will do well to use an outside aerial, in
which case you can make better carthing arrange-
manta.

W.P.L. (Marlow).—(1) A ximate wave-
length, — ; serial eircwit, I.EDII::‘]P:EI.; secondary
circuit, with 0-005 mfd. condensor, 3,500 mas.

{2) Loading coil for 3,500 ma., 15 ema. diameter,
wound with 2B eme. of No. 24 enamelled wire,

(3) and (4) See W, H. Nottage's book, ' Measure-
ment and Caleulation of Inductance and Capacity,”
obtainable from our publishers.

W.C.B. (Gravesend).—(1) and (2) The design
of a et of H.F. tranaformers for all wavelengtha
is outaide the scope of these columna. For satis-
fac reaults you will probably find the resistance
type t. Wind with as fine resistance wire as
You can , and put both windings on the same
former. a should prefer not to have tappings,
but to have entirely separate ormers for t
different ranges of wavelength.

(%) This is the Lafayetie station near Bordeaux,
built by French and Americans {or war service, and
now t over by tha French Government.

FAWLEY (Southampton).-——({1) Bes many
two-valve circuits recently given, In particular,
aee Fig. 1, page 780, February 6th issue, adding o
reaction ooil in the plate circuit of the fimt valve,
and putting & small condenser across the primary
of the first iron-cored tranaformer. A potentin.
meter is not needed with a grid condenser. Couple
the reaction coil with the ji pecondary.

(2) You will need to consmiderably incroass the
inductance of both the aerial and closed circuits.
The coils you mention will probably be suitable.
You will alao find it advantageous to put a small
condenser in parallél with the A.T.I. for long waves,
and also to increass the closed circuit capacity
considerably,

(3) The reaction coil may be 6" x 3", wounc
with No. 30, with several tappings.

W.L. (Birkenhead).— (1) The circuit will not
b satisfactory as it stands in your sketch. You
have omitted the main condenser C shown in the
diagram to which you refer. A Q walve is quite

ible for low-power transmission, but we doubt
if it will stand up to the power you require for the
distance without softening.

{2) The set should do the distance with & suitable
vialve—aay n Marconi-Osram B type. You mighe
trv the coherer, but you will probably find it rather
unsatisfactory.

(3) Yes, appro

(4) Rosulta will be little if any better on 1,000
ma., which wavelength you would probably not be
allowed to use.

5.W.W. (Forest Hlll).— (1) The amount of wire
required will depend on the size of your aerial,
about which you say nothing. Assuming it to be
full -mized P.!EG.. try baskets, diameter of whose
outside windings — 12 ema., inside windings = 2
em#., wound with No. 24. A = basket will do
for 400 ma, : to incroass wavelsngth add more
side by mide in series, the windings being in the
same sense on each. For 16,000 ms. you will
probably require 16.20, using & 0-002 mfds. con-
denser in allel with the complete caoil. The
reaction coil may be one or two baskets of similar
size wound with No, 28,

{2) See Fig. 2, page 853, March 5th issue.

RADIO (Exeter).—The serial should be satis-
factory, except that it is undesirably small. The
natural wavelength will probably ba about 60 ms.,
and the capacity about 0-0001 mids. The earth
wire is congiderably too long in proportion to the
length of the u.ar:iu.'lj:

{2) Wind the large former with No. 22 and the
smaller with No. 2R, The reaction coil may be
4" x 4", wound with No. 28,

ximatoly.
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{3) The minimum ia difficult to say, depending on
the arrangement of tappings, ete. Maxrimum
about 4,500 ma.

{4) 15,800 mhys.

H.W.A.B. (Kllbeggan). —-{h} Either of your
suggeated valve arrangementa should he very good.
Tha first, with two stagea of H.F. amplification,
should give somewhat better resulta on weak signals,
but will be somewhat more diffieult to make and
handla,

(2} There ia very little difference in efficiency
betwesn any of the better hard valves. For general
purposes & valve of French type, taking about 75 va.
on the plate, are very good, but lower voltage
valves of the ** V 24 " type are also quite .

{3) The arrangements suggested are as good as
any weé know of.,

5.G. (Seacombe).—(1) Certainly. See Fig. 2,
page 662, December 11th issue, replacing the con-
nection there shown to the top of the coil by &
connection to one slider. If you do not wish to
receive C.W. you may omit the reaction coil,

(2) Yes,

VALVITUS (Brondesbury).—(1) The diagram
submitted is correct, except that you should put a
amall condenser across the H.T. battery and tele-

{2) If you omit the reaction coil you will not bo
able to receive CLW,

(3) We do not know of any map other than those
which appear in the * Year Book.™

(4] Your wirelass licence will certainly not author-
ise you to erect aerials from trees in ks, ote,,
without the permission of the owners, rs, or
other reeaponsible authorities.

M.V.P. (Raynes Park).—A condenser with the
dimensions you suggest will have a capscity of
about 0-0045 mids., which will be quite suitable
for the wavemetar with & suitable set of coila. For
a range of 300 ms. to 10,000 ms. you will require at
least three, and preferably four coils.

W.E. (London).—(1} To link up a frame
serial to & receiver 20° away we should recommend
running a pair of bare copper leads in air, insulating
them on poreelain at each end of the run.

(2) Acroas the receiver end of the leads put &
loading coil in series with the condensar shown,
Set will be inefficient at wavelengtha longer than
about 5,0 mas., and will want a loading coil of
about 100,000 mhys. to reach 20,000 ma (The
H.T. battery leads are wrongly connected in the
sketich sent.)

{3} The frame will receive best from either of
the directions in ita own plane,

{4} Either magnetic or capacitative reRctiom may
ba employed. If the latter is used the eoupling
condenser should be vanable, and have s total

ity of about 0-00005 mids,

S.N. (West Norwood).—(1) The circuit
sont in is satisfactory, except that the series asrial
condenser would not be required, except for very
short wavelengths. In any case it would be better
on the asrial side of the closed cireuwit. It may
quite well be dispensed with.

(2) The series condenser, if used, should be
about 0-005 mids. Tuned circuit condenser should
be about O-04 mfds

THE WIRELESS WORLD

(3) Results should be fair, but will be much
better if you can get your aerial considerably
more than 10 ft. above your instrumenta,

W.H.M. (Winchester).—(1) Yes.

(2) No; the reaction coil circuit is unsuited
aa & crystal set secondary circuit unless it is tuned
by means of & variable condenser.

{3) This has been tried, but has not been found
very beneficial,

(4) Impossible to say without further informa-
tion. Trace out the wiring, and examine the
circuit di 8o obtained.

G.A.E. (Lewlsham).—The first offect showed
the necessity of a grid leak across the grid condenser
to adjuat the Ed potential 1o the best peint for
rectification. e pecond effect, joining grid and
anode by a pencil, probably means that there was
insufficient reaction coupling between the grid and
anode circuits, and joining the two by means
of a pencil line will give resistance coupling as well
as magnetic coupling.

R.W.B. {Gudnl.mlng}r- ]'
refera to relaya of the *
not easily conatructed.

{2) 3 oza. of No. 44 8.58.C. will probably bo suffi-
cient. Yes, it will have to be abolished to rewind
the main eoil.

{3) Yea.

This probably
* type, which are

(4) There is no printing error. The figures in
Table 2 are correct for a 10-tum em. winding,
and these values should be multi by 4 to make

them correct for a 20 turna per cm. winding, in
addition to multiplying them by the * Relative
Ind. Factor "' {columins 4 and 7, Table 3).
FI'I'JG. {Mgnch“ter}.—ll’u the t'.irmlit:i shown in
ig. 8. Additional apparatus :—Crys tentio-
mgmr and reaction Eﬂﬁ X. ate the It::u coils
of the loose coupler and make & coil X 4" in diameter
wound with 50 turna of No. 24 The frame serial
will not be required in conjunetion with the outside
aserial. Rewind the 8 former with the No. 22
enamelled wire as 30 is too fine for the aerial cirewit .

'-n.\l

l = afol oo

Fig. ©.

{2) At all houwra of the day. No stated time.

Speach will be weak for you.
{3) The range should be from about JI00 to 3,000
IR,
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ROAL AIR FORCE
WIRELES) OPERATORS -Valv F““at‘“'s

8 wvolts 30 amps.

Description.—3 cells, each with 5 plates,
in strong celluloid case and non-corrosive
terminals. Exceptionally well-made.

Price £1 each [
INSPECTOR of RECRUITING, 4 HENRIETTA ST. WATES BROS., 132, Charing Cross Road,

COVENT GARDEN . LONDON . W.C.2;
or ssy ROYAL AIR FORCE STATION or DEPOT, Gerrard 578 w.C.2

HIGH TENSION UNITS

"HAMNDGEE™ H & G)

FURTHER REDUCTION IN PRICE

HESE Units are suppled with Wasder Plugs

whirh can e fitted imto Iiru'krl!- in the top of

the Cell enabling an vnilhge in maltiples ol
1 up to 40 wolts to o {ﬂ

The advantage of being able to sclect any voltage
iz abvious to the Experimenter. Should a Cell give
out, the two soekets cam be ghort cireuited, and
this save throwing the whole Hatlery away as is
wmiaally done. 11 a higher voltage B required any
number of these Units can be connected in Serios.

These Units, which are specially designed for their
work, have a long life and will not easly polarise.

Uhwiing 1o the very preat demamd for these Batteries
il 141!: decreased oomi o procloction consequent
s AnereEsed calput, Wi are now able o annolmoe
& Buriher sulstantisl reduction in price.

I E " — : Now 10/6 am:h

WELL I:lﬂﬂnrn LT0.. Postage
o *"'“," F'"l""":ﬁ St of 3, 27 - F‘mllw /6
S e Catalogue - - - Post Free 3d.
r HALLIWELL & GOOD, LTD.
61, HIGH STREET "Phese: CITY 5210 MANCHESTER
NOTTINGHAM AGENT .. J. THORNTOM, 42 Bridglord Road, West Bridgford., Mo,

BIRMINGHAM AGENT : J. HH]GGE [."lrr Schonl of Wireless Telegraphy. Lid., Coaniy Chambers, 66§ Corporailon Bi,

JUNE 25, 1921. xiii Please mention the Wireless World

UNIVERSITY OF MICHIGAN



SUPER-SENSITIVE

“BROWN™ RADIO PHONES

Latest Improved Adjustable Reed and Diaphragm Types

PRICES—
TYPE A, LIGHT WEIGHT—10 ess o “whnms
THE MOST COMFORTABLE AND MOST EZ 18/-
SENSITIVE PHOMNES IN THE WORLD. To 4,000 ohms
As wsed by the British Admirshy. = Tobe obissmed frem all Deslers, £ ::3 2/-
ANY RESISTANCE UP TO s e
STOCE. UP TO 24.000 OHMS 'Efgn;rr;ucﬁ ul;nnﬂl‘z'g : E3 8-
Sale Manulsctarers ol ke
S. G. BROWN, Ltd., Victoria Rd. N. Acton, Londen, W.3 CORDS 88 extra
Tolegwams ; “SIDBROWNIX LONIDNIN. Telgphone ) CHISWICK 1y

AN IMPROVED DESIGN OF VALVE PANEL

This Panel is not merely a board with a valve socket and
a number of terminals, but includes many refinements
whmh will be apprt.::mted by the discriminating amateur.

THE STANDARD PANEL includes the following :—
VALVE SOCKET—ADJUSTABLE FILAMENT
RHEOSTAT WITH * OFF' POSITION —
ADJUSTABLE CONDENSER 0001 MFD
FOR FINE TUNING ON C.W.—TELEPHONE
CONDENSER — GRID CONDENSER — GRID
LEAK—TERMINALS FOR H.T., L.T.,
PHONES, G. & F. & REACTANCE—SHORT-
ING STRAP FOR REACTANCE TERMINALS

PRICE 500. POST FREE
R. VALVES 7ESTED AND GUARANTEED 111@ EACH. POST FREE

PARK PARADE,
THE WIMBLEDON APPARATUS CO., ° "%y
WIRELESS CONSTRUCTIONAL PARTS D 0hE S iy  AtsEMBLE

THAT DIUICH OON 11 CONSTREUCTIONAL FPARTS.

The " F.C.0." Bei—Bingls Falve Heceiver. Receives the Variahle Grid Coodensers .. ) i o .- aa
Duich Conoert chearly, other Telephony amd Amateur High Frequemcy Transformers uiis 3 3 .. Hi=
Wavelrngths down fo 130 metres. Made im upirght Bank Wound Inductanes Unit and Esactance . i f
cabinet of latest design 106 - Parts o Make 31 Plate Condensers sa . .

The * P.C.G.X." 2-Valve Bet as above with high frequency Valve Holder and Filument Resistamcs, on Ebooite . 78
aul.phﬁl::u ar,  Beautilul leud elear speech 150~ Parls b6 Maks 3-Valve Amplifiers . - i vy - 48 -

* Atlantic " B-Valve Reoeiver, foo o 5000 meeiies, Mhmmmm“hhlnlmﬂim -

rives pood resalts on imboor aerials G 145 - Valve Detecbor Pamsl (1o fit in Te Irph.-:ur.w I arl:lk.ln -u-l
mﬂhﬂﬂmhmﬁimmﬂ.nrn Mark 110 -
1.|'l|t'||{ Fealy |.|1|'||.rr'| and made easy to asscinble 100 - Hrass lﬂﬂ“ Ao wind VOus awi J |I|'\1 5 s 5 sa 8-
* Multimetrs * Dnit, wound on lllmmr Grid Lealky snd Condensers . : ;i .4 48
with tappings. 1,000 Lo 20,000 meires . . vach 178 B-Flats Verinkles Condensers T8

Resctanes Coil for above, with Cou wling Movement .. 108 m Cotton-Coversd Wires, 1 M., %o, 22, 4 I Mo, -4 9 ;

GET OUR BARG LIST FREE. Mo, =6, B¥; No. 285, B8; No. jo. 78; No I"‘.

A Binglé Valve Long Wa Raceiwver (30¢  pecent issues), N 4. 18- ; Mo, gh, I.E +

We are mow ihess to onder. anid Silk-Coversd Wirs Equally Cheap.
AMATEUR SUPPLIES ASSOCIATION, 134, Coteford St.. Tooting. London, §.W.I7
JUNE 25, 1921. i Please mention the Wireless World
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QUESTIONS AND ANSWERS

NOVICE (Whitley Bay).—(1) Difficult to say ;
probably B0 ms. with all inductances in series
and without the plug condensers. With the plug
condensers in circuit the maximum wavelength
will be well over 20,000 ms., but very inefficient.

(2) V. doubtful with an indoor aerial.

(3} & goparate inductance 4" in diameter
and wind with 6" of No. 24 with a few tappings.
Usa with variable condenser only in series, and
disconnect the plug condensers and all other
inductances,

(4) No. 26 wire ia too fine for the aerial. Use a
single No. 18 wire. Also No. 30 wire is too fine
for aerial inductances. The smallest gauge should
never go below Mo, 26 for aerial circuits, Otherwise
the circuit is good.

J.C. (Rotherham).—(1) Diagram Fig. 7 gives
the circuit of the Hzrk Il}' short wnvg tmfr.

(2) You eannot expect results with six layers
of wire on a 2 diameter former. Make a 6" dinmeter
former and wind with 10" of No. 24 enamelled
wire and provide with a sliding contact.

(3) 4 volts is too much for & crystal without
& potentiometer,

{4) Yea, 2,000 ohm telophones will do.

W.ALF. [Eﬂ.‘l:lllj).—fl: Probably beeause you
have about ten times too much inductance and
also probably resistance in the circuit. Also bury
the earth plate much deeper,

{2) For the best arrangement for a sst of this,
type soo Fig. 1, 662, Docember 14th issue,

(3) (a) BO,000 va. (b)) 850 mhys.

eanr o

{4} You are very unlikely to get PCGG with a
set of this type.

J.B.H. (West Hartlepool).—(1) Maximum
wavelength approximately 6,000 ms. The mini-
mum depends entirely on the arrangement of tap-
pings on the coils,

{2) Impossible to say, aa you do not state the
gize of pancakes. The wavelength reached
should, however, be guite high.

(3) This method of construction is fairly efficient
if the pancakes are separated slightly, say {4 from
each other; but self capacity losses are serious
if they are placed in contact.

i4) About 120 ms.

E+W.W+ {Hﬂrﬂllj"}q-—[]] .rhﬂ' prﬂ'ﬂm in &
diagram of thin straight lines between the windings
of a transformer indicates that they are to be
wound on an iron-cored former, and the transformer
is therefore for L.F. For the construction of
such transformers see many recent replies and the
current constroctional article,

(2} L.F. transformers generally have multilayer
windings on iron corea. H.F. transformers are
wound on cores of some dielectrie, the windings

nerally approximating to single layera.
ge{:” A I:F]-E.l]ﬂﬂ m:E g i

{4) For the addition of two additional valves o
your set see Fig. 2, page 31, of the issue for April 2nd.

5.J.5. (Bourne )—(1) Refers o a valve
transmillter shown in Fig. 1, page 806, March 1A
iagiie, and asks for the size of Hhe induclion goil
to supply the anode feed current. (2) He also asks

for a rearrangement of the recently described single

QAIFHI.I.
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valve long range receiver to use three ralves in cerfain
apecified ways. (3) If the power of the set in (1)
will be under 10 walts, and the p {e mazimum
range. (4) He queries the dimensions (2}") given
in Fig, B, pag 878

{1) Thismethod is not partieularly good, but may
give fair resulta. Any size coil up to about 40 watta
input may ba used —the bigger the bettar. The
pecondary voltage is not important, as it may ba
h;ﬂé-lﬂ.ﬂ:ht to the desired value by altering the capacity
o .

(2) We are unable to re-design sets in these
columne to meet special requirements.

{(3) You will not succeed in getting 10 watts
through an R valve without spoiling it. In any caso
with & coil used aa shown, the efficiency will be
vary lroor, rrﬂh&hl}r not mora than b to 10 per cent,
It ia difficult to suggest a range, 5o much depending
on local conditions, and the type of receiver used—
possibly & to 10 miles,

{4) Thie should evidently be B}", as given in
the letterpross.

“MINOR """ (West Eallng).—The serial and
earth system a to be as good as you can
wrrange, and should be satisfactory. The suggested
gas pipa earth would not be likely to improve
matlars,

(2} The arrangement of the set will be correct
if you connect the aerial to the slider, and the
erystal to the top of the coil. The extra coil
will not be of much uss, but may be connected
in saaries with the A.T.L if desired.

(3} Maximum wavelength will be about 3,500 ms.

F.J.8. (Felstead).—(1) You require either a
self-heterodyne receiver or a separate heterodyne.
Try the latter method. (Bee the constructional
articlea in MNos, § and & of Vol, 8.)

{2) Poulsan tikkers can be mada guita satisfactory,
but require good driving mechanism in order to
obtain & good note., A valve heterodyne set will
be more suitable for your purpose.

(3) We do not know of any such publication
apart from the Year Book.

BRADIO (Tunbridge Wells).—(1) Wind the
primary firat, and then the secondary on a ' core,
about 2 long. BStalloy is a apecial make of iron
which gives low hysteresis losses. Ordinary soft
iron wire ia good enough for the transformer in
question. .

(2) For 85 mhys. maks a coil 2 ems. inside
and B ems. outside diameter, wound with No, 24,
For 500 mhys. make coil 2 cma. ingide, and 10 ema.
outside diameter, wound with No. 28.

W.E.P. {hrggledure}.—tlh Connect by means
of an iron-co L.F. transformer, of dimensions
ad given frequently recantly.

(2) This depends on the type of valve usad,
about 50 volts should be sufficient with an B type
valve, and a suitable set,

{3) There are at least two tuners answering to
thisa description. The best winding for a reaction
coil can be fixed most easily by trial. Use about
No. 28 wire, and try about 50 per cent. more turns
than the coil to which you are coupling, to commence
with. Reduce the mumber of turms if this gives
too tight eoupling.

THE WIRELESS WORLD

W.R. (Lewisham).—(1} A.T.I. 8" in diameter,
14" long, wound full of No. 26 enamel wire, with
& eliding contact.

(2} Use a 0-0005 mfds. condenser in the aeral
circuit, with a series-parallel switch to connect
it sither in series or in parallel with the A.T.I.
Make tappings on the secondary.

(3) The billi condenser on the No. 26 is approxi-
mately 0-0005 mfda. capacity.

(4) Yeu

R.W.B. :Gudnlminﬂh— ‘The Mark 1V amplifier
can be entirely as an L.F. amplifier, or as &
rectifier followed by two stagesof L.F.amplification.
The reason for your failure without a pair of tele.
phones scroas the input ferminals is that thess
terminals to the grid and filament of the firat
valve, lnﬂhll'ﬂ.'ﬂl‘ﬂ without some extermal con-
nection acroes them, as by the telephones, you
have no path for the I.C. anode current of your
valvea, ou can get over this by ecoupli the
receiver to the amplifier AN o
L.F. inter.-valve transformer, but thers sghould
ba such a transformer with appropriate terminals
already fitted to the amplifier.

J.W.P. (Mansfield).—The cireuit shown is
approximately correct in a t. We should
astrongly advise you to insert the resction coil in
the plate circuit of the first valve, and not in that
of the rectifying valve., This will probably account
for r CW. reception. Lack of satisfactory
amplification is almost certainly due to unsuitability
of the H.F. transformer B as it stands. Try in-
porting varable condensers across one or both of
ith windinga.

“ ALPHA "' (Highbury).—(1) On a standard
P.M.G. aserial, 3,000 ms.

{2) 24 Ibs. approximately.

C.5.F. (Doncaster) asks (1) what sort of acrial
o wse in an attic. [(2) If it will be efficient with
either erysial or valve for the rece piion of most English
slationa,

{1} Almost the only type that will give results
of any use will be a closed frame asrial.

{2} Buch an aerial can be made to give good
reaulta with a circuit employving not lesa than
about 3 wvalves, Results with a crystal would
b mil,

J.K. (Leeds).—(1) The circuit will be all right
if you connect the upper side of the 0-003 mfd.
condenser to the other side of the reaction to that

shown. No grid leak is neceasary.
(2) A .. 10" x 8", of No. 22,
B 7" = 6", of No. 24.

C .. 4" % 3" of No. 28,
D .. 0005 mida.

“T.B."" (Rotherham).—(1) We do not kmow
whether amplifiers of this t ars still being made,
but numbers originally made for service use are
baing put u the market. The amplifier ia of
quite good trr:]:gn

{2) Any resistance lela'thnuu not greater than
1,000 ohma should be switable, the nearer to this
value the better.

(3) This would, of course, improve resulta, but
would invelve & certain amount of structural
alteration to the sat.

{4) The set is gquite good as it stands, and we
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WIRELESS
TELEGRAPHY

An Example of Effictency.

3. Complete Duplex Wireless Installation, including a

200-foot steel mast, was recently erected at Geneva,
Switzerland, and put into operation within nine days
of the delivery of apparatus and material on the site.

This station, working with Chelmsford, Essex, handled at high
speed the bulk of the League of Nations' press telegraphic trathc
to Great Britain and a large proportion of the traffic to America.

There were twoshort periods of delay. These were due to the
failure of the telegraph line between Chelmsford and London.

The quality of the serviceis indicated by the following comment,
which is typical of a number received from members of the Press
at Geneva. * The service provided a surprising example of what the
high-speed wirelesscan do . . ., Incidentally, in all the thousands of
words which were filed by our men the proporiion of error was very very low
— 1 should say about one-twentieth of the errors that we get on the cables.”

The GENEVA - LONDON Wireless Service
was Inaugurated and operated by

MARCONI'S WIRELESS
TELEGRAPH COMPANY,Ltd.

MARCONI HOUSE, STRAND, LONDON, W.C. 2.

'Phone: City 8710. Telegrams: Expanse, Estranp, Lonpon.
Cables : Expanse, Lonponw,

—

JUXE 25,

1p21. Y
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WIRELESS
APPARATUS

for the Mercantile Marine.

ODERN stations for passenger and other
vessels supplied, installed, and operated
under yearly maintenance contract.

The guaranteed working range of the new
standard equipment for ships at sea is between
400 and 6oo miles, but ranges of 1 0coo miles
are common in daily practice.

Recently the S.8. “ WALMER CASTLE”
was able to read signals sent out from the
S.8. “OLYMPIC” at a distance of approximately
4,500 miles. This communication was eftected
with apparatus supplied by :—

The MARCONI INTERNATIONAL
MARINE COMMUNICATION CO., LTD.

MARCONI HOUSE,STRAND, Loxpon, W.C.2. *Phone CiTy 8710
Telegrams: TuuLium, EsTranp, Lonpon. Cables: Tuurium, Loxpon.

|
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QUESTIONS AND ANSWERS

do not think that you are likely to improve it
much.

E.D. {Kennlngton).— (1) Your sketch shows
no filament battery at all. What you call the
filament potentiometer is the grid tiometer,
which should have a remstance of about 2560 ohma.
The circuit is rather a poor one.

(2) Ko leak in neceasary.

{3) This depends entirely on the wavelength

and the dimensions of the reast
of tﬁ circuit, about neither of which vou say any-
thing.

“ilj If t.l'm filament of a valve will not light, the
ve ia useleas. If it will light the wvalve is
generally all right, but not always so, as some
derangement of t.'lm cloctrodes may prevent it
i'unctmnm%l

JAY ﬂ-_-rihmn} ~— {1} Quite correct.

(2) ﬁhuut- 120 metres.

{(3) 000038 mids.

{4) Approximataly 1,400 mhys.

J. (Lewl J.—(1] 0-00049 mids.

{2) It is very little usa for you to give us the
thickness of a paper dielectric to the ffth decimal
place of & contimeter before waxing if you say
nothing about the thickness after waxing, which
will probably be quite different.  Assuming a
thickness of 0-015 cms. after waxing, the total
length of overlap will be about 25 cma,

EWL. (B m) asks how fo calculate
the currents in the following network, which he says
does nol appear amenable to treaiment by Kirchoff
and (thm's laws.

These laws will deal with every problem of this

type. uming currenta a8 in the diagram,
L] _...—'E'n
f
[
L 3 T. i .

TS

Fig. &

Fig. B, they give tha following equations, which

aro sufficiant to determine the required values,
Co=C,=Cy=0 Cr, +Cyr,=F
=0 —C,=0 O\ —Cyry —Cyry =0
C.+E—E‘ﬂﬂ C,F;-{-ﬂ',._r.—-—ﬂ._f'-—-ﬂ‘

AW.C. ( Ewell) asks (1) Whether 7/22 phoaphor
bronze wire will be or an earth lead. (2)
Whether the recently described single valve long
range receiver 18 designed fo give a mynimum amount
of madialion, (3) How to make a simple highining

Y

(1

{2) This set will give some radiation, but the
amount will not be very serious. In order to
decrease the amount of radiation further it would
be necessary to complicate the circuit somewhat.

{3) Mount two brass plates close together on
i block of some non-inflammable insulator such as
alate, so that they have two edges parallel and
almost touching. The space between them may
ba about 1/100°. Connect the aerial and earth
to these two plates,

W.F. (Burnley).—Thank wyou for your con-
sideration in encloging & copy of the diagram
referred to, which has saved us the labour necessary
to hunt up the reference. All your suggested
vialues will be 0. K., except that 6 volts would
be beiter for the filament battery, and the variable
condensar should preferably not be more than
00005 mfds. The tuning coil might be 10” x &,
wound with No. 22, Maximum wavelen will
then be about 4,000 ms., which is enough for a set

of T.hu! t

Epa[]}nﬂrl:nurt].—fl The connections
ongml'llj.f given aro quite wrong. Your
roarrangement is correct. For satisfactory results
you ahould increase the sige of the aerial consider-
ably, and also that of the AT.I. Maks the latter
about 10" x 6 of No. 32. Possibly your earth
also is ‘go-ur.

(2) With present dimensiona probably not more

800 me., if as much.

(3) Circuit is quite correct.

(4) A condenser is not necessary with such =
amall aerial as yours, but if used should have m

ity of about 0-005 mids.

ALH. (Nunhead).—(1) Badiation would ba
considerable from this eirenit. Radiation is not
only & question of interfering with amateurs,
but commercial and Covernment stationa with
pensitive amplifiers,

{2) mnd (3) Yea. Il it receives spark signals
it should receive telephony when there ia any on.
Listen on §00 ma. for aircraft working at the time
the Paris and Brussels aoroplanes start. For the
Dtch concerts you will require st least one note
magnifier.

C.M.L. {(Brighton).—(1) You cannot make n
transformer out two potentiometers. You
could uss a single one as a potentiometer for the
purposs of stepping down volta if you wish, though
the method would not be afficient, Resistance for
250 volts should certainly not be less than 1,000
ohms—2,000 would be better. The wire might
be No. 38 Eureka.

(2) The circuit submitted should work as well
with & valve aa with a cryatal.

(3} A condenser would im resulta. Capacity
should bw about 0-005 mid. ;

(4) Si would be weakened if leakage wore

This should not be the case if the wood wers
hard and dry.—(Four questions only, please. )

EH.L.C. (Leeds).—(l) and (2) A Teala coil
s uwsually constructed cannot be introduced into
a spark transmitter to any advantage. On the
other hand, the principle of sction of a two-circuit
inductively mupm spark transmitter does actually
approximate fairly closely to that of the Teals
cail,
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3) We doubt if & quenched apark would
np::an.ta very .utiailctu?iijr on & spark ﬁ owing
to the i ity of the discharges. On the other
hand, with s suitably designed gap s certain amount
of quenching action would pmhngly be obtained.
(4) The windings for a loose coupler depend
entirely on the purposs for which it is to be used.
We cannot help you as you do not even say whether
you mean to use it for transmission or reception,

F.E.C. (Windsor).—(l) The circuit will be
correct if you connect up in the following order
aerial, coupler, primary condenser, ta to
grid, A.T.L, and earth. A capacity of 0-0004 mfds.
s too small for a series A.T.C.—see various other

rapliea.

{2) The A.T.I. may be 6" x 4" wound with
No. 22,

(3) Wind the primary with No. 22, and the
AEsEIRY with No. 28 or Na. 30,

(4) About 60 volta.

C.W. (Oldham).—(1) You should hear ll'l-'l|i)l
in the neigh of Liverpool, wvery like
FL, and with careful tuning possibly stations uunﬁ
aa Cullercoats and Clesthorpes,

(2) Yea

1) Yea, if connectad to a large metal te,
huli.'u!d in damp earth. e

(4) Thero is no book published with this informa-
tion except the Year k.

G.A.H. (Farmmborough).—(1) Sacondary insida
pri ia moat convenient.

(2) Primary sho be wound with No. 24 and
pecondary with Mo, 26,

{3) There ia little to choose between good makes
of valvea. R type is very good.

{4) You do not give us much clue to the cause
of your howling,. If vou are using reaction the
couss i almost always due to too tight reaction
coupling.

INQUISITIVE (Gosport).—{1} The set should
be all right as shown., The wire for the A.T.I.
ean be No, 24 W8,

{2) About 0-002 mfds.

{3) Carborundum for a start. You can then
try various other " fancy " combinations as you
got more experienced.

{4) Certainly, aa far as capanmty is concermned.
As you do not describe it we cannot say whether
it ia of good type or not.

S.R. (Gateshead).—{l) Suitable dimensions
depend on other data for the circuit, about which
¥ou say ing. However, with a P.M.G. aerial
and & lel AT.C. of 0-0015 mida., the tuned
cireuit condenser 0-001 mids., the %mlr}f may be
18 » 8, wound with No. 28, e secondery,
12 = 77, wound with No., 34,

(2} This again depends entirely on the remaining
conatants of the circuita. The inductance of the
inner ecoil ia 21,000 mhys., of the outer coil =
7,000 mhys.

{3) If the linea in your firt aketch represent the
nerial wires, the aserial will be of very little use;
if represent the former on which a frame aerial
is to be wound, the serial will be all right for valve
work. In your second aketeh the three inside
wires can be omitted with practically no loss of

THE WIRELESS WORLD

signal strength, but an aerial only 25° long will
only give good resulta with a fairly high degree of
amplification.

N.M. (London).—(1) The loading inductance
aa described and sa shown at B in the diagram do
not agres, Coil B wound in layers is very in-
officient. If the coil described ia used the wava-
length of the circuit will be 5,000 ms., but it is
not officient—the capacity ia too great for
ahurt‘ﬂmlangﬂm. 3

(2) Try a 3" diameter former wound with 4"
of No. 2B

{3} The earth is not too good. Try the water
pipe. Increase height of aerial at 10" end.

{4) Yea.

A CORRECTION.
EXPERIMENTAL WIRELESS TELEPHONY.

For Figures 11 and 13a ing on pages 135 and
137 of the issus of May ;ﬂth the accompanying
diagrama should be substituted.

Fig. 13.

SHARE MARKET REFORT.

There has been practically no business done with
Wireless Shares during the fortnight owing to the
general commercial quistnesa,

Prices as we go to press, June l6th, are :—

Marconi Ordinary .. .. .. £2 & 0
. Preference.. .. .. £2 & 0
= Inter, Marine .. .. £1 & O
& Canadian .. .. .. 7 9

Radio Corporation of America :—

. Drdinary i lhE e e 8 0
Preference .. .. .. - 10
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