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A Stop-Gap Solution

T was with great regret that we had to announce

last weelk that the negotiations between the Post-

master-General and the British Broadcasting Com-
pany had broken down and that in the meanwhile the
P.M.G. was to re-issue Experimental Licences on, as
he stated, ‘“a wholesale scale.”

A strong Committee, the names of which appear
elsewhere, is considering the whole question, and it
is to be hoped that they will come to a speedy decision.

‘I'he different parties have agreed as follows :—

1. That a Constructor’s Licence should be issued
and that a portion of the fee should be paid
to the Broadcasting Company.

2. That constructors’ licences should be obtain-
able by all and sundry.

The present position as it stands is an impossible
one. If the P.M.G. issues the Experimental Licence
in an indiscriminate manner, he will obviously be
committing a breach of faith with the B.B.C. If, on
the other hand, these experimental licences are not
issued on a wholesale scale, as promised, the intense
indignation which has been aroused all over the
country will increase.

We have alreadv warned those concerned in this
matter that it is possible to hang out too long. From
the B.B.C. point of view, it would have been far
better if the Constructor’s Licence had been.conceded
long ago. If this- had been done, the Press and the
general public would not have created the same dis-
turbance. = Many sections of the Press have com:
pared the B.B.C: to the dog which, carrying a bone,
saw its reflection in the water; and in endeavouring
to seize the imaginary bone lost the real one and also
received a ducking.

Much of the criticism of the British Broadcasting
Company has been grossly unfair, but the one out-
standing fact which remains is that the home con-
structor is not only backed by the Post Office, but
also by every single newspaper in the country.

After all, it is not possible to withhold a right of
this kind for an indefinite period. e are only
sorryv that this matter was not decided earlier. The
B.B.C. would have been in a very much stronger
position than thev are now, and incidentally far more
popular.

The British Broadcasting Company is agreeable to
the Experimental Licence, but specifies that the fee
should be £1, whereas the P.M.G. states that he will
not charge more than 10os. The British Broadcast-
ing Company reply to this by saying that they are
agreeable to the 10s. licence fee providing that all
component parts are marked B.B.C. In other
words, manufacturers of component parts must be
members of the British Broadcasting Company.
The P.M.G. replies to this by saving that he will

A 8
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their private capacities as manufacturers.

So

never force any manufacturer into a éombine.
we reach a deadlock.

The B.B.C. Stamp

The question of the B.B.C. stamp on com-
ponent parts is one which has been considered by
the Radio Society of Great Britain. They have
definitely rejected the proposal that parts should be
stamped B.B.C. The general Press have also
condemned the proposition. \We ourselves fear that
if such a regulation were carried through, licence-
holders would not buy B.B.C. components if they
wished ‘to buy others.

The policy of the B.B.C. seems to be two-fold.
In the first place they desire to make the transmis-
sion of broadcasting a practical paying proposition ;
and secondly, they desire to benéfit their members in
These
two policies are sometimes antagonistic, and whereas
the Company might be satisfied regarding its own
financial position by a certain proportion of -the
licence fees, its individual members would not be so
happy.

The B.B.C. have agreed to the licence fee being
10s., subject to parts being marked “B.B.C.""; at
the same time, they say that the B.B.C. stamp
will not increase the price of components and will not
bring in any revenue to them.

Obviously, then, the B.B.C. are not sticking cut
for the B.B.C. stamp on components for the pur-
pose of financing broadcasting, but to benefit the
individual members in their capacities as manufac-
turers. This, of course, is why the general Press
have made such a fuss about **monopolies.”” The
general public considers that the providers of broad-
casting should have no other thought than the
financing of the scheme. They consider the revenue
should come from licence fees.

The opposite view, apparently taken by the B.B.C.,
is that the 3.B.C. (cmponent stamp would coni-
pensate the members of the B.B.C. for any loss due
to a deficiency in the revenue from licences. If,
however, the B.B.C. made a loss on a vear’s work-
ing it would not be of much comfort either to them-
selves or the public to know that individual members.
had benefited.

It scems to us that the B.B.C., as a company,
devoted to the provision of entertainment, must stand
on its own legs and derive a generous revenue and
give generous programmes.. Their proposition to
abandon the B.B.C. stamp on components but to
obtain an adequate proportion of the licence revenue
is eminently sound.

Whether an adequate sum would result to them
on a_ 41 or a 10s. licence fee is a financial matter
which will have to be left to the new Committee,
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SOME UNUSUAL METHODS OF RECEIVING
CONTINUOUS WAVES

By JOBEN SCOTT-TAGGART, F.Inst.P., Member I.R.E.

The following article deals with some novel melhods of receiving confinmous wave signals.

Usual Methods

HE usual method of receiving con-

tinuous wave signals is to use the self-

heterodyne circuit in which a single
valve is used both as a detector and also as a
local oscillator for producing continuous
oscillations which beat with the incoming
continuous wave signals. The alternative
method is to use a separate local oscillator un-
connected with the receiving circuit, but
- coupled close to it so that continuous oscilla-
tions are indueed into the main circuit so as
to proddce beats which are subsequently
rectified.

Some New Arrangements

The circuits about to be described present
certain advantages over the more wusual
arrangements, one of these advantages being
that there is no radiation from the aerial when
receiving continuous waves; at least the
radiation, if it exists at all, is exceedingly
small.

The circuits and the principles involved are
described in the writer’'s DBritish Patent
NoO. 192429 of August 8th, 1921. Cer-
tain of the circuits have bheen described
elsewhere comparatively recently, and it
would seem that work on somewhat similar
lines has been carried out in France with
exceedingly good results, but, as stated above,
the British Patent has been issued to the
writer.

Fig. 1 shows a method of receiving con-
tinuous waves which involves the use of a
three-electrode valve acting simultaneously
as a detector and modulator. It will be seen
that the circuit L1 Ci1 is connected across
the anode A1 and filament F1 of the valve
V1, the telephones T shunted by the by-path
condenser C2 being connected in this anode
circuit. A potentiometer resistance R3 of,
say, 300 ohms is connected across the fila-
ment accumulator B1. The potentiometer is
not an essential feature, as the right-hand side
of C2 might be connected directly to the
negative terminal of B1. Such a circuit, as
it stands, would act as a detector of spark
signals, the rectification efficiency equalling
that of a Fleming valve or crystal detector.

In order to enable continuous wave signals
to be received, I arrange a valve V2 which
generates the local continuous oscillations
having a frequency slightly different from that
of the incoming signals. The adjustment of
the frequency of the local oscillations is
effected by means of the condenser C3. To
the inductance L3 is coupled an aperiodic in-
ductance L2 connected across the grid G1 and
the filament. The coupling between L2 and
1.3 is preferably variable.

Fig. 1.—One of the new melhods of receiving
conlinuous waves.

It is not proposed to discuss here the actual
technical reasons for the effective working of
a circuit of this kind, as the explanation of
its action is to a certain extent a contro-
versial matter,

The Converse Arrangement

Fig. 2 shows what might really be con-
sidered the converse of Fig. 1. We have a
valve V2 oscillating continuously of its own
accord.  Across the grid circuit L3 C3 we

.have the anode A1 and filament F1 of the
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valve V1. The incoming signals flowing in L1
C1 are applied across the grid Gr and Fi of
the first valve, and it would appear that this
valve acts as a modulator of the continuous
oscillations set up by the valve V2, the degree
of absorption by the valve V1 varying as the
high-frequency potentials affect Gi. The
modulated currents in L3 C3 are detected by
the valve V2, a leaky grid condenser C4 being
provided in. the grid circuit of V2. In the
anode circuit of this valve we have the tele-
phones T, shunted by the usual by-path con-
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denser C2. The whole circuit will be found
to give good results, and of the three given
here it i1s to be preferred.

The tuning of L3 C3 is chiefly affected by
the variable condenser C3 which is so ad-
justed that the frequency generated by the
valve V2 is slightly different from that of the
incoming signals. The usual C.\V. beat note
is heard in the telephone receivers.

The Third Circuit

In Fig. 3 we have a somewhat different
arrangement, the telephones this time being
connected in the anode circuit of the first
valve, no high-tension battery, however, being
included in this anode circuit. The second
valve V2, however, acts as a generator of con-
tinuous oscillations having a frequency
slightly different from that of the incoming
waves, and is, therefore, provided with a high-
tension battery B2, which, however, need not

-
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ig. 2.—An interestin} circuil for C.W. reception.
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Fig. 3.—Another C.W. receiver.

be of a very high value. A leaky grid con-
denser C3 may be tried in the grid circuit of
the first valyve. It will be seen that the tele-
phones T, shunted by the condenser C4, are
included, not only in_the anede circuit of the
first valve, but also in the grid circuit of the
second valve.

Conclusion

These different continuous wave circuits
are well worth trying out from- the experi-
mental point of view, and there-will no deubt
be a number of readers who will care to carry
out some experiments on-these lines. In the
case of such readers 1 would suggest that
Fig. 2 be ‘tried first.

\We will be interested to have an account of
any - experiments carried out with "these
circuits.
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A TRANSATLANTIC EXPERIMENTAL
’ , STATION

Mr. Carler sealed al his apparalus.

J. CARTER, operator of Station
C. 8YD of the Shaw High School, at
East Cleveland, Ohio, has been noti-

fied by the American Radio Relay League

that his station has been heard by stations in
England and France dufng the recent trans-
atlantic tests. The message did not state at
what point 8YD was heard, but stated that
the station was heard three times. Mr. Carter
and his apparatus are shown in the above
photograph.

This station is one of the most efficient
amateur stations in the country. The aerial
is of the T type, using four wires, and is
erected on towers surmounting the high school
building. The wires are supported on 16ft.
spreaders, and the flat top of the aerial is
about 105ft. abhove the ground. A counter-

203

poise of five wires is used in place of an earth.
The station uses three so watt Westinghouse
power valves for transmitting.

The station is’ highly directional in its
transmitting qualities, and Mr., Carter has
145 letters from Pacific Coast points, ranging
from Vancouver to the Canal Zone, acknow-
ledging receipt of signals.

The greatest distance that has been reporisd
to Mr. Carter is 5,600 miles, when operator
Morrison, of the S.S. China, picked up the
station 360 miles west of Honolulu. M.
Morrison stated that the signals were
OSA and good for another 1,000 miles.
The station has been heard in Cuba and
Porto Rico. Considering the low wattage
of the output, this station has done remark-
ably good work,
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A Crystal Detector Using a Two-slider Inductance.

TV

N

ol||l

COMPONENTS REQUIRED.

L : An inductance coll fitted with
two sliders S; and S..

C: A fixed condenser of about
0.002 pF. (microfarad).

T : A pair of high resistance tele-
phone receivers.

D : A crystai dstector.

GENERAL DESCRIPTION.

Inductance coils fitted with two
sliders are commonly used, and the
above circuit shows how the inductance
and other components may be con-
nected together.

‘The advantages usually claimed for
this arrangement are :

1. Greater selectivity.

2. Greater signal strength.

It is very doubtful whether the
claims made for this arrangement can
be substantiated in many cases. Con-
siderable additional troubile Is invoived
in constructing a variable inductance
with two siiders, and the writer of
these notes is much more in favour of

AERIAL

=0

T

a loose-coupled arrangement similar
to that which will be shown in next
week’s Issue.

VALUE OF COMPONENTS.

The value of the telephone condenser
may be about 0.002 uF., and particulars
of this condenser have been given in
previous issues. The telephones T
should be of high resistance, prefer—
ably not less than 1,000 ohms. The
detector D may be of any of the usual
kinds.

The inductance L. may be a cardboard
tube 3}in. dilameter wound for 6in.
with No. 24 gaupge enameilled wire.
This will suffice for broadcast and
ship station wavelengths. For re-
ceiving up to 3,000 to 4,000 metres the
inductance coil may consist of a card-
board tube 4ln. in diameter wound for

9in. with No. 24 gauge enamelied
copper wire.
NOTES ON OPERATION.

The hest way of adjusting one of
thesc circulis is to move the two sliders

stariing from the aerlal end of the col!
towards the other end until the signals
are heard to the best advantage. The
two sliders should rest on somewhere
near the same turn.

The next step is to move the slider S,
u|p and down the coil until the loudest
signals are obtained or until inter-
ference is lessened. A final readjust-
ment of the slider S; may now be
made, and then another slight read-
justment of S,. When receiving iong
wavelengths this circuit is no better
than the ordinary circuit havin3 an
inductance with a singie slider.
POSSIBLE MODIFICATIONS.

The telephone condenser C in many
cases may be omitted without alterin}
the signal strength.

METHOD OF CONNECTING UP.

The lower illustration shows how
the different component parts may be
wired up, the ditferent letters corre-
sponding to the letters on the circuit at
the top.
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LOUD-SPEAKING AND POWER-
AMPLIFICATION

By H. DEWHURST, A.RCS., D.IC.

An interesting conlribution dealing with correc! anode and grid
voltages when using 'R’ valves for power amplification,

ANY experimenters, in their search for
efficiency when endeavouring to in-
crease the intensity of output of their
loud-speaking apparatus, find that the addi-

tion of an extra valve does not give the same.

degree of amplification as do the previous
valves already in circuit. Not only is this so,
but as often as not the final result is worse
than the first; for the chances are that dis-
tortion has audibly

increased. The 8
above remarks, of
course, only apply

8

to those experi-
menters who adopt
a haphazard method
of going to work,
either through im-
patience and an
anxiety to ‘‘ get on
with it,”’ or lack of
the necessary know-
ledge to anticipate
certdin results from
theoretical consider-
ations before finally
putting them to the
‘test of practice. It
is true, of course,
-that the haphazard
.experimenter often

ANODE CURRENT - MILLIAMPERES

he studied from the viewpoint of the large
final current necessary to operate the loud-
speaker, remembering always that the absence
of distortion is quite as important as any
addition of strength in the final low frequency
currents. It is as well to mention here that
loud-speakers,  especially of the diaphragm
type, have a definite maximum output, any
attempt to increase which results in rattling
the mechanism. I,
therefore, the room
or hall to be filled
with sound be of
large dimensions, it
will be necessary to
resort to a ‘‘bat-
tery” of loud-
speakers, each of
which will be de-
livering a proportion
of the total output
from the amplifier
S0 as to be working
well within its own
capacity.

Two sets of char-
acteristic curves are

ANODE 60V
FIL. 945V

ANQDE 60V
Fit 4V

illustrated in this
article, both of
which  were obh-

ANODE 60V tained by the writer

; FIL 35V
.obtains excellent re- from an “R"”
_sults; but the.value valve in his posses-
of such- results is sion. Similar curves
‘ephemeral, leadin =t e AR ; i -
p ’ 25 8 6 4 2 O 2 4 6 8 [0 /2 /4 16 I8 20 Z&% 24 can easily be ob

as a rule, to no ac-
cession of know-
ledge; and as to
the desirable prac-
tical results obtained, it is only too often
found that they cannot be repeated when most
desired. It is the intention here to indicate
what method of procedure, of both a theo-
retical and practical nature, is most likely to
‘lead to success. )

As valves are the medium of any ampli-
fication obtained, it is obvious that the
characteristics of the valves being used must

I

GRID POTENTIAL = VYOLTS
Fig. 1.—Showing effect of increasing filamen! vollage.

tained by any ex-
perimenter who has,
or can borrow, a
milliammeter and a

- set of dry cells giving an E.M.F. of 1} volts

205

each. By an inspection of these curves it is a
simple matter to predict what will happen
under certain conditions and to pick and
choose one’s operating-point to fulfil what is

required. If, for example, the experi-
menter finds that the addition of an
extra low frequency valve results in little
or no further amplification, it is pos-

. R 5
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sihle that the current necessary to give the
required intensity in the loud-speaker is
beyond the capacity of the last valve to deliver
—in fact, that the applied alternating E.\L.F.
overlaps the saturation point of the anode
current in the last valve. Steps would there-
fore have to be taken to change the charac-
teristic and also the operating-point of this
valve. The following paragraphs give an
i;1§ig‘ht into the various methods of doing
this.

Supposing we study for a moment the
curves in Fig. 1. Four curves are shown re-
lating to the ““ R *’ valve, the applied anode
voltage of which is 60 in each case, but in
which the voltage applied to the filament was
first 33, then 4, 43 and 5 in succession.
The effect of
raising  the
filament tem-
perature S
well  demon-
strated. First-
lv, it should
be noted that
the heights of
the curves are
substan-
tially in-
creased and
that slopes
are  slightly
steeper. Sec-
ondly, it will
be observed
that, whereas
the "point
of maximum

wNODE f27°

El
v

8

'3
ANQDE
ANOOE [18CY
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by 35 milliamperes and then decrease it by
a similar amount, according as the applied
voltages are respectively positive and nega-
tive. In this case, therefore, a curve must be
selected the straight part of which, when pro-
jected on to the anode ordinate, will exceed
7 milliamperes. \We can therefore choose the
right filament voltage to do this by an in-
spection of the curves. It should be remarked
here that although the increased steepness of
the curves at higher voltages implies an in-
creased amplification, the gain is very slight.
It will be observed, too, that although all four
curves are similar in position and shape (the
heights alone differing), those at higher fila-
ment voltages are virtually displaced to the
right, which displacement, as we have seen,

moved the
o c 8 lower bend
sov  fowooe fasv from -2 to
Sy +2. In the

same way the
straight parts
have  also
shifted to the
right; and
therefore  if
we are going
to operate on
this  straight
part, our op-
erating - point
must be
moved in the
same  direc-
tion. As will
be seen, hqw-
ever, this will

4
4-}0"

FILAMENTS 6V

curvature in
curve A oc-
curs at about
—2 volts (on
the grid), in the curve D it would be taken to he
at about +2. The importance of these three
facts will be found in the following considera-
tions. A means of lengthening or increasing
the heights of the characteristics enables us
to choose a filament voltage such that we can
phtain a sufficient length of the straight part
from which to draw the maximum current
that the loud-speaker will take without over-
loading its mechanism. Thus, suppose the
maximum current that the loud-speaker can
deal with efficiently. to be 7 milliamperes.
This would imply that the alternating
E:M.F.s applied to the grid of the last valve
would first increase the steady anode current

BO

262422200 6 4 2.0 8 6 4 ¢ O 2 4 6 8 (0 I2 14 16 (8 20 & 24 26
= GRID POTENTIAL = VOLTS *

Fig. 2.—Showing effect of raising anasde vollage.

2¢6

involve estab-
lishing a
large - grid
current,
which, as is well known, will have the same
cffect as introducing another bend in the
characteristic just at the place where a per-
fectly straight part was required in order to
give. distortionless amplification. : It is
obvious, then, that the operating-point on
whatever curve is chosen should, for pre-
ference, correspond to some negative grid
potential,. as otherwise we cannot avoid the
establishment of grid currents, and therefore
of consequent distortion.

Keeping this necessity in mind,examine now
the curves given in Fig. 2. Here the effect is
shown of increasing the anode potential whilst
the filament voltage is maintained at 6 (by

27
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choosing a high filament voltage we make
sure of keeping clear of any saturation point
which would affect the curvature of the lower
part of the curves). Here, obviously, the
effect of increased anode voltage is to move
the curves bodily to the right, at the same
time slightly increasing the slopes. It will
be noticed, incidentally, that an increase of
voltage on either the filament or the anode
results in a slightly enhanced amplification
(owing to the increased slope), thus perhaps
accounting for the great temptation to increase
bolh on one’s set regardless of any possible
change in the operating-point. Returning to
Fig. 2, as it is our intention to choose a
straight part of 7 milliamperes in length
(produced on to the anode current ordinate),
and which at the same time is wholly on the
negative side of the vertical, curve F is the
only one that meets the requirements, for all
the others are wholly or in. part on the posi-
tive side, thus setting up grid currents.
Curve F corresponds to an anode voltage of
270. lIf, therefore, it was our intention to use
an ‘“ R " valve for the purpose in view, -it
would be necessary to apply a steady grid
voltage of about —12 to ensure that the
operating-point was on the middle of the

Wireless Weellly

straight portion of the curve. For this pur-
pose grid cells are ddmirably adapted. One
would insert, in this case, a battery of eight
dry cells between the secondary of the inter-
valve transformer and the filament lead, which
is connected to the negative of the ‘‘high
tension ”* battery, the negative end of the grid
cells being, of course, joined to the trans-
former.

These *‘ grid cells’’ are the key to the
secret of obtaining a measure of ‘‘ power-
amplification ”* from one's set without the
necessity of purchasing special valves for the
purpose. These methods can and should be
applied to any valves which are being used
for power-amplification or any other purpose,
as it should be the object of all true experi-
menters to strive always for the most efficient
results. If one is deliberately setting out to
make a power-amplifier one can, of course,
use the special valves on the market sold for
this purpose. These valves are specially made
to stand up to the increased anode voltage
(usually from 100 to 300), but here again the
characteristic curves should be consulted in
order to determine what is the correct grid
voltage to apply. The latter might easily be
as much as —30 volts.

[ o i i i

Lord Cur:on broadcasting a speech from his house in Carlion Houss Terrace.

The photo shows

Lord Cur:on speaking into the microphone.
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Quedtlons &Answers
on the Valve

A COMPLETE COURSE ON THERMIONIC VALVES

By JOHN SCOTT-TAGGART, F.Inst.P.,, Member I.R.E. Aulhor of

“Thermionic Tubes in Radio Telegraphy and Telephony,” ‘' Elementary

Text-book on Wireless Vacuumm Tubes,”” '"Wireless Valves Simply Ex-
plained,’”’ * Practical Wireless Valve Circuits,” efc., efc.

PART IV
(Continued from No. 3, page 145.)
What is a Three-Electrode Valve ?
THREE-ELECTRODE valve is a de-
velopment of the original Fleming valve
containing a filament and plate. In 1907
Dr. Lee de Forest, an American investigator,
pxoduced what is pn)bqbl» the greatest wireless
invention of the century. He found that by in-
serting a grid between the filament and the plate,
it was possible to obtain very much stronger
signals than with a two- clectrode valve.  Since
that date many scientific worlkers have developed
both the. valve itself and circuits in which to
use it.
The essential parts of a three-electrode are
shown in Fig. 1. There is a filament F, which

is shown as a ** loop *’ filament, a grid G, shown

as a rectangular piece of wire ggauze and a e Ny Wy W

metal plate A, which acts as the anode of the Fig. 2.—Concenlric arrangement of valve

valve. In near]y all cases the grid is placed eleclrodes.

between the filament and the anode, although the

shapes of these electrodes vary considerably. How is a Three-Electrode Valve Represented in
Although the arrangement shown in Fig. 1 is Circuit Diagrams ?

similar to that orlgmally used, vet the modern Fig. 3 shows how a valve is frequently repre-
tendency is to use cylindrical anodes, cvlindrical sented in wireless diagrams. The actual method
grids, and straight filaments. Fig 2 shows the of representation varies slightly according to the
arrangement of a filament F, grld G, and a ideas of different writers or in different countries.
cylindrical anode A. The wires, Wi, W2 W3, In nearly all cases we have the grid shown as a
and Wj4 are for making connection with the dotted line or as a zigzag line placed between the
different electrodes, and these wires are fre- filament and the anode.

quently used to support the electrodes inside =
glass bulb, not shown.

F

Fig. 3.—Diagrammalic represenitation of a

Fig. 1.—Showing valve eleclrodes. 3 elechrtibe’ vilite.
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F valve are arranged inside the- bulb. It will be
Niéckel Tron seen that all the electrodes are supported by their
: Spring own conducting wires, which are made suffi-
ciently stiffi for that purpose. It will be seen
that the electrodes are mounted on a glass
funnel or stem (these being the technical terms
: used by valve manufacturers). The *¢stem’ is
g a piece of glass tubing which has been opened
¢ out at one end into the shape of a funnel and
Fig. 4.—The flattened at the gthe’r end to form what is known
elecirodes as the *‘pinch.”” Before the glass tube which
i forms the stem is pinched at the top, the
geeaailivd different supports with their leading-in wires are
on lhe stem. slipped through the top end of the glass tube,
which has been made red hot in a Bunsen flame.
The end of the tube is then squeezed with a pair
of tongs, and the ends of the supports are
thereby fused into the glass.

It will be seen that in every valve there is
a little bit of platinum between each leading-in
wire and the support. Platinum is used because
it fuses very well into the glass, air from the out-
side being thereby prevented from penetrating

into the interior of the valve.

What is a ‘* Hard Valve”?
A hard valve is onc in which the vacuum is P
very high. Many precautions are taken when
pumping the air out of the valve to see that as
little as possible remains inside the -bulb. To
ensure this, the metal parts inside the bulb,
which contain air in their ‘‘ pores  as it were,
are heated by special methods so that they give
up any ‘occluded”” gas. ‘‘ Occluded ” is the
term used to describe the absorption of gases by
metal A hard valve is therefore one which con-
tains @ minimum of gas.

le— Bulb

What is a ¢ Soft Valve’?

A soft valve is one which contains a relatively
large quantity of residual gas, i.e., gas which has
been left in the bulb after pumping. A soft
valve is not pumped as thoroughly as a hard _ ,5'&;,,;J'
valve. Soft valves are useful as detectors, but \
are not good amplifiers.

Fused
Explain How the Electrodes are Arranged Inside a Arornd Fdge
Valve.
Fig. 4 shows how the cylindrical anode, spiral Fig. 6.—The funnel fused in place.

grid, and straight filament of the present-dav

Another point to notice is that the top end of
the filament is supported by a special spring,
usually made of nickel-iron. This spring is to
act partly as a shock absorber for the filament,
but principally to take up any slack in the fila-
ment when the latter expands on heating.

Fig. 5.The bulb How Are the Electrodes Inserted in the Bulb?

ready for the When manufacturing a valve, the electrodes
3 are fiist mounted on a stem, as shown in Fig. 4.
The bulb is now obtained and has he general
shape shown in Fig. 5. Through the neck is
pushed the top end of the assembled electrodes
of Fig. 4. The valve now. has the appea ance
of Fig. 6, which shows the funnel fused to the
neck .f the bulb this process being carried out
by means of  blow pipe. At the top of the
valve there is a pip P, to which is fused a glass
tube which goes to the pump.

fuanel.
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Does Blackening of the Bulb Indicate the Quality
of the Valve?

Of What Metals are the Electrodes
Made ?

Many beginners- imagine that because the in-
side of a valve is black the results obtainable
mayv not be good. Used and burnt-out electric
lamps are often slightly black, and the beginner
sometimes wonders whether the blackness of his
wireless valves is a sign of age. This, however,
is not the case. The blackening on the inside
of a bulb is, if anything, a good sign, as ijt
shows that the valve has been properly exhausted.
\Vhen pumping the air out of a valve, it is cus.
tomary to improve the vacuum by driving off the
occluded gas by heating the electrodes.

The cylindrical anode is heated by bombarding
it with electrons shot off from the filament,
which is rendered incandescent by passing a
current through it. This ‘‘ bombardment’ of
the anode is, obtained by connecting a source of
high voltage across the anode and filament, the
anode potential being made positive. The
clectrons may be made to strike the anode with
such enormous velocity that the anode is made
red-hot, much in the same way as a metal target
may be rendered hot by the repeated impact
®{ bullets. Owing to the heat which the anode
attains, some of the impurities in the metal are

Fig. 7.—The valve cap.

driven off, and these often go to the inside of
the glass bulb making it slightly black. Valves
which have been very highly exhausted are
usually blacker than those of poorer vacuum.
Heace a black valve usually means a hard valve.

in a Valv2

The cvlindrical anode is usually made of
nickel.  The grid is usually made of mo'yb-
denum wire, molybdenum being one of the rarer
metals and one which will stand a high tem-
perature without melting. The filament is, in
practically all cases, made of tungsten wire.
The spring supporting the filament is usually
made of nickel-iron wire, which has been passed
through a roller to flatten it and increase its
springiness. The different supporting wires are
usually made of nickel. The leading-in wires
are of copper.

What is the Purpose of.the Four-pin Arrange-
ment at the Bottom of the Valve?

This is known as the ‘‘ valve cap.”” The four
pins are connected to the different electrodes
inside the valve. A wire from one of the pins
goes to the anode, from another to the grid, and

f10
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‘Arnode
Fig. 8.—Arrangement of pins.

from the other two to opposite ends of the fila-
ment. The object of having a cap is that valves
may be readilv and conveniently connected in
circuit or replaced in any apparatus. The pins
on the va've cap fit into a socket; also, to malke
the connections easily, an ordinary electric lamp
fits into a lamp socket.

How is the Valve Cap Fitted to a Bulb?

Fig. 7 shows a valve cap.
brass and moulded insulating: composition
similar to ebonite. A disc of this composition
is secured to a brass cylinder; through the disc
pass four pins, which are arranged in a special
manner. A boitom view -of these pins is given
in Fig. 8 It will be seen that thev are
arranged in the shape of a kite and they fit into
a holder made of ebonite, having four brass
tubes, also arranged in the manner of Fig. 8.
The special arrangement of the pins and sockets
prevents the valves being put into the holder the
wrong way round. An error in fitting the valve
into its holder might easily lead to a burnt-out
valve.

Different leading-in wires are. connected and
soldered to their respective pins in the valve
cap, and the latter is then fitted to the bulb and
cemented to it, the cement somewhat resembling
plaster of Paris.

The valve is now complete, Fig. g showing
how the valve fits into. its cap.

It is composed of

Fig. 9.—The valve

complefed and filled

inlo cap, ready for
nse.
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Piracy.

HERE is a good deal of talk at the moment
about the amount of wireiess piracy that
is going on. Lord Gainsford, chairman

of the British Broadcasting Company, recently
estimated that those who were using sets without
authority of any kind to do so considerably out-
numbered the holders of licences. How he ar-
rived at his figures I don’t know, but presum-
ably he had some data upon which to base them.
In any case, there can be no doubt that these
buccaneers of the ether do.exist in large numbers,
which is an undesirable position from every point
of view, save, perhaps, that of the buccaneers
themselves. 1 believe that matters would be
greatly improved if lists of wireless licence-
holders were displayed in post offices., This is
~already done in the case of those who take out
gun, game, and certain other kinds of licence,
so there should be no great difficulty about it.
No one whose name was not on the list would
have the effrontery to decorate his back garden
with an aerial for all the world to behold; and
if he were so confirmed a pirate as to adopt a
frame rather than pay for his entertainment, the
cost of the extra valves needed would much
exceed that of a licence.

Wireless Clubs.

But even if, for some reason discovered by
the fertile brains of those that govern us, it were
found impracticable thus publicly to sort out
wireless folk into Virtuous Persons (like you and
me) and Bad Hats (such as that fellow Jones
over the road), is there any reason why the
information should not be given to the secretaries
of local wireless clubs? Many clubs have already
done good work by purging the ether in their
neighbourhood from the catgalls of the howling
fiend; and if they received some kind of official
recognition they might aid the authorities to hang
the pirates—metaphorically, of gourse—from their
own illicit aerials. The clubs deserve every en-
couragement on account of their splendid work.
No wireless enthusiast, be he beginner or hoary
veteran at the game, can afford not to belong to
one. By joining your local society you are kept
up to date by the exchange of views at lectures
and informal discussions. If you are a beginner
you are taken by the hand and initiated gently
and without tears into the mysteries of wireless.
If you are an old hand you will meet others of
equal knowledge and enthusiasm with whom you
may swop lies in all good fellowship.
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Atmospherics.

I have
had some already; so, no .doubt, have you.
Luckily, we are not quite so badly treated by
them as our cousins in the States, who have a

The atmospheric season is upon us.

hotbed of them at their very door. Investigations
are reported to show that those atmospherics
which worry Americans originate chiefly in a
certain area in Florida, which provides a never-
failing, supply during the warmer months.
Conditions are frequently so bad over there that
listening-in becomes impossible for considerable
periods. Our own particular brand of scrapings
and tearings is manufactured, it seems, largely
in Northern Africa. Thunderstorms at home, of
course, supply their quota, and any sudden
change in the barometer which leads to the rapid
rising or falling of charged clouds or air strata
will do its bit towards deafening us. The worst
of it is that atmospherics are at their height at
night time, when conditions otherwise are most
favourable to reception. Hundreds of attempts
have been made to devise some means of counter-
acting their effects; and though some of them
are moderately effective, none can be called com-
plete success. If you want to make a large
fortune, all that you have to do is to invent a way
of tuning them out entirely. The trouble is that
their oscillations set our aerials vibrating at their
own natural frequency by sheer shock effect.

The Junk Box.

One seems to accumulate a wondrous store of
discarded wireless material. Most of us are con-
tinually making alterations and improvements in
our sets, with the result that odds and ends of
all kinds are bought or made, only to be shed
when something better turns up. What to do
with it all is really a problem. One can’t bear
to part with this good old condenser or that well-
tried coil. There is always a feeling that they
might come in useful some day. And so it goes
on until one’s cupboards ‘and shelves become
filled, like the schoolboy’s poclkets, with a weird
miscellaneous collection. It would be a good
idea,~I think, for wireless clubs to hold periodical
jumble sales, whereat members might dispose of
surplus gear. Not that that would empty the
encumbered shelves; for who could go to such
a sale without buying? Sftill it would often
enable one to obtain some desired gadget in
exchange for something for which no use could
be found.
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Watch Your Condensers.

It very seldom pays to buy cheap condensers
unless they are of *disposals ’’ origin and have
been well treated. Some of the new goods on
sale to-day at catchpenny prices are almost
worthless, both materials and workmanship being
of the most poisonous kind. Such crude things
cannot be expected to perform well-—and they
don’t! Many a sunny temper has been ruined
by fruitless efforts to bring home to aerial, earth,
batteries, or ’phones misdemeanours that were
being committed all the time by some smug
little condenser tucked away in the bosom of the
set. If vou are offered such things, look at
them, marvel at their cheapness—and pass on.
Or if you are lured into buyving, don’t fit them
to the set; send them by the first post to your
worst enemy. Much the same remarks apply to
gridleaks. The resistance value of’ cheap ones
is frequently unstable, varving with atmospheric
conditions. And don’t forget that a faulty grid-
lealt may be the author of a variety of unwanted
noises.

A Voice from the Void.

However much one uses a wireless set, one
can never cease from wondering at the miracles
that are performed to-day by means of ether
waves. Some time ago, whilst trying to see
how long 1 could keep in touch with a ’plane
that had left Crovdon for Paris, I was much
impressed by one incident. The pilot called the
aerodrome and informed the operator that one
of his passengers had left a dispatch case con-
taining urgently required papers in his bedroom
at a London hotel. A few minutes later Croy-
don called up. He had rung up the hotel on
the ‘“‘land line’’; the dispatch case had brven
found and- would be sent to Paris by the next
‘plane. Also, a telegram had been delivered at
the hotel for the passenger: should it be
opened and read? The wire was duly relayed
on by the radiophone and a reply sent back.
And all this, mind you, whilst the passenger v as
flving at dizzy heights over Northern France.

Cabled Wire Connections.

It is rather difficult to connect a cabled wire,
such, for example, as that -forming the lead-in
or of the low-tension battery leads, to a terminal
in such a way that perfect contact is ensured.
In the case of the lead-in in particular this is an
important point : high-frequency currents travel
largely on the surface of conductors, and if any
strand fails to male contact with the terminal a
certain amount of resistance will be set up,
since the current that it carries must pass into
other strands before it can reach earth wia the
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set. The best tip that 1 know is to baad the
strands together at their ends by scraping them
clean and dipping them, tightly twisted together,
into melted solder. In this way a first-rate con-
tact is obtained. When the low-tension battery
leads are long, as, for instance, when the ac-
cumulator lives in some distant corner of the
room, a considerable voltage drop may occur if
connections are made in the ordinary way,; if,
however, their ends are soldered as recom-
mended, the fall in E.M.F. will be less notice-
able.

Exasperating Business.

Have you ever been maddened by trying over
and over again without success to identify some
commercial station which is engaged in sending
messages of appalling length without cver giving
its call sign? You badly want to know its posi-
tion, but vou take down pages of messages with-
out obtaining a single clue. Possibly you switch
off and came back to it later, only to find that
it is still transmitting as before. Some of the
Transatlantic stations do not seem to bother to
sign on or off when working with their regular
‘‘ opposite numbers,’”’ hence one may go on for
days in vain endeavours to discover who they
are. If stations are on 4,000 metres or less one
can often identify them with the aid of the wave-
meter, but few of us possess meters that will
measure the huge wavelengths used by a number
of the long-distance stations,

French Broadcasting.

I have just been listening to a splendid pro-
gramme transmitted by the Société Radio-Elec-
trique from their station at Levallois-Perret, rear
Paris. The power used must be considerable,
for with only four valves (one H.F. with tuned
anode, rectifier, and two L.F.) the concerts came
in at loud-speaker strength, though no reaction
was used. I saw a headline in an American
paper the other day  “‘English Learning French
by Wireless,’ and there must be a good deal of
truth in the statement, for thousands of people
listen daily to telephony from the Eiffel Tower,
Radiola, and the Ecole Supérieure des Postes et
Télégraphes, to the vast improvement, no Jotibt,
of their French accent. I've always thought
German an ugly language, but you have no idea
how horrible it can sound until you hear its
raucous gutturals in the headphones of your
receiving set. Need I say that I don’t often
turn to Konigwusterhausen for entertainment?
French, however, is delightful, and the an-
nouncer at Radiola rivals our own Mr, Burrows
in clearness of enunciation,

WIRELESS WAYFARER.
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THE CONSTRUCTION OF A LOCAL
OSCILLATOR.

By ALAN L. M. DOUGLAS, Associate Editor of * Wireless Weekly.”

The value of a separale helerodyne oscillator is not apparent until the upper wavelengths are reached.
In order to help the experimenier to oblain the maximum efficiency over a wavelenglh ~range of
from 7,500 lo 24,000 melres the following constrnctional items will be found of -use.

N deciding the design of this instrument

the determining factors were compactness

and simplicity of operation. It was not
thought necessary to make the oscillator func-
tion on such low wavelengths as, for instance,
the broadcasting band, as there is no gain in
efficiency by the introduction of such a device
upon these wavelengths, and heterodyne
reception is quite permissible where reaction
is taken back to some circuit not  directly
coupled to the aerial; for instance, a tuned
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The greatest range that it was found pos-
sible to obtain from one coil was from 7,500
to slightly over 24,000 metres. This permits
of local oscillations being introduced into the
waves of Bordeaux (LY 23,450 metres), and
at the same time allows of heterodyning being
effected of the shorter waves of Leafield,
Carnarvon, Nauen, etc. The essential parts
of the instrument are : —

An ebonite panel 33}in. by
} of an inch thick.

e

7in.

by

e

Fig. 1.—Showing back view and elevation of the instrumen:.

anode or high-frequency transformer follow-
ing the first valve. The nearer to the aerial
circuit reaction is taken, the greater the effect
will be. That is to say, if we have four high-
frequency valves and reaction is taken on to
the first coupling transformer, a greater
amount of control will be produced than if the
reaction is taken to the transformer following
the third valve.

4
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A slab, lattice or honeycomb coil of
any design so long as it is reasonably
compact, having 1,300 turns.

A grid or coupling coil of similar de-
sign and appearance having 450 turns,

A\ V.24 valve and the necessary clips.

A variable condenser of not less than
0.001 uF capacity and a small fixed fila-
ment rheostat of about 14 ohms.
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The first item to be taken in hand ‘is, of
course, ~ the cbonite panel on whiclk the
apparatus is mounted. In the Writer’s case a
“ Polar '’ variable condenser was used, since
this type gives much more even tuning over
the scale than any other type of condenser,
and also is so compact that the design followed
out in this article can be readily adhered to.
This panel, which. should be smoothed with
emery paper in the customary way and
finished to taste, can be drilled out in accord-
ance with the dimensions given in Fig. 1.
This will enable the experimenter to fit the
valve clips, terminals, coupling coils, etc., in
their correct respective positions. The panel
X, Fig. 1, is attached to the back of the con-
denser by means of three screws as shown,
and the V-23 valve should be so mounted at
the top that there is sufficient clearance for
the hand to operate the coupling knob F.

The spindle upon which F is mounted,
which is a piece of small B.A. brass rod,
should not be very short, as there may pos-
sibly be slight capacity effects from the
presence of the hand. If this is found to be
so, it will be necessary to fit an extension
handle to this spindle, and this can easily be
done by means of a small brass sleeve screwed
internally and attached in place of the knob.
A further length of 4B.A. brass rod, with the
operating knob on the end of it, may be then
screwed into the sleeve.

In the writer's own case none of these
adverse effects due to capacity have been
noticed, but it might be found that under cer-
tain circumstances, and with certain modifica-
tions of this design, they would be noticeable.
This is rather a matter for the individual
experimenter than for arv general rule to be
laid down. The necess.:y hole having been
drilled in the back of the panel X, Fig. 1, the
next thing should be the prepa: ration of the
coils A and B. If compactness of design is
an essential feature, as it was in the writer’s
case, these should be of the slab type. On
account of the long wavelengths which are
being dealt with, no detrimental effects will
be noticed from inherent self-capacity, and
wire of No. 32 or 34 gauge can readily be
used.

The actual coils as used in this instru-
ment were wound with No. 34 gauge single
silk covered wire. The process of winding
ordinary slab coils is too well known for it
to be necessarv to enter into any details here,
but it is sufficient to say that a convenient
former may readily be made from a piece of
ebonite or wood rod of the required diameter,

B I4
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fitted with two brass end-plates, between
which the wire is wound. The internal
diameters of the coils—that is, the diameters
of the formers on which they are wound—is
2in. Brass sides are advised when using
these formers, because if ebonite is used and
the coils are 1mmersed in paraffin wax to make
them rigid, the sides will probably warp under
the influence of the heat and slightly displace
the shape of the coil. The waxing process
should be repeated after every two or three
layers of the coil, and when the complete thing
is finished it should again be immersed in
wax whilst still in the former. It should not
be removed until the brass plates are
‘thoroughly cold, when a hard, glass-like coil
will be the final result. = Some experimenters
might prefer to wind these coils round with
silk tape after they have been wound, but this
is not really necessary.

The terminals used in this instrument were
of a pattern which is now on the market and
largely in demand, in which the top knob E
when depressed allows a small ‘hole in the
centre of the terminal to come into line with
the outer hole, thus permitting the connecting
wire to slip in. When the knob is released
a spring inside pushes the centre portion up,
and so causes the centre hole to take a firm
grip on the wire passing through the ter-
minals. This grip is exceedingly secure, and
no efforts can pull the wire out of the terminals
once it is gripped by the spring. At this
stage it will be convenient to cut a small clamp
for holding the anode coil A to the back of
the panel X. As seen from L and M, Fig. 1,
these consist of small pieces of ebonite tube
and brass strip respectively. Two screws 4B.\.
by 1in. long (under the head) will be required
to hold these to the panel, and the small tube
L. should be filed slightly in order that the
brass strip M may exert sufficient pressure
on the coil A to hold it firmly to the back of
the panel. Great care must be taken when
drilling the holes for the small fastening
brackets that the centre hole through which
the spindle F passes is exactly in the middle
of the coil A. If this is not carefully aligned
the calibration of the instrument will be
slightly affected. If the anode coil has now
been fixed, the next step is the cutting out of
the small ebonite block Y, Fig. 1, which forms
a guide member and a supporting rod for the
centre spindle F. This can be cut from §in.
sheet ebonite to the dimensions shown in

Fig. 1, and shou!d be secured to the panel by
means of two 4B.A. brass screws %in. long.
(To be continued.)
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By J. H. T. ROBERTS, D.Sc., Slaff Edilor (Physics).

Readers who are laking up wireless as a hobby, and have lillle or no electrical know-
ledge, will find a careful rernsal of this special series of articles of greal assislance.

PART IV

(Continued from No. 3, page 157.)

E have seen that when electricity

flows from one point to another

through a conductor such as a metal
wire, the strength of the current depends upon
the potential difference between the ends of
the wire and also upon the material and
thickness of the wire. If the potential differ-
ence between the ends of the wire is main-
tained whilst the current is flowing, we call
it the electromotive force (E.M.F.), and we
saw that for a given electromotive force
applied to the ends of a piece of wire of a
definite length and thickness, a greater current
will flow if the wire is of copper than if it is
of iron. This circumstance is explained by
saying that the resistance of the iron wire is
greater. than that of the copper wire, or that
copper is a better electrical conductor than
iron.

10l
e %o
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Fig. 11.

Again, if we use the same conductor—that
is, the same piece of wire—but we apply dif-
ferent electromotive forces to it, we shall find
that the strength of the current is greater
the greater the E.M.F. applied.

Now I want to explain what is one of the
fundamental and most important laws in con-
nection with electricity. It is known as

Ohm’s law, and states that ‘ the current flow-
ing through a solid conductor is proportional
to the E.M.F. applied at the ends of the con-
ductor and inversely proportional to the elec-
trical resistance of the conductor.”” Let C

2Volts
it

2 Ohims

- |
' 2Volts ———— 1P |

Fig. 12.

stand for the current, E for the E.M.F., and
R for the resistance; then Ohm's law is ex-

pressed by the equation C=%, This law is

so important that it will be useful to con-
sider a number of simple examples of its
application. Suppose an ordinary accumu-

o Vo£ 1 Volt
o = g

\/ |
70hm \1 7 Ohm l

| by X <

74 ,
= 2 Vol — — B ———1Vozt_-_“;”ﬁ

Fig. 13.

lator of IL.M.F. 2 volts has a piece of wire of
resistance 10 ohms connected across its termi-
nals, what will be the strength of the current
in amperes which will flow in the wire? By
putting E=2, and R=10, in the above equa-
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tion, we find that C will be equal to one-fifth,
and therefore one-fifth of an ampere of
current will flow in the wire. Suppose now
we use five accumulators connected in series
which, as we saw in the last article, will give
us an E.M.F. of 10 voits, then by putting in
the proper values in the equation we find that

1Velt
5 Sl
L
7 Ohm LAmp
A& _ B
7 Ohin 7 Amp
Fis. 14.

the current will now be 1 ampere, that 1s,
using the same resistance we have increased
the E.M.F. to five times its previous value,
and we have produced five times the current.
The reader will find it very easy to work out
other examples for himself.

If we know any two of the three quantities
in the above equation, we can find the third,
for the equation can be changed into other
forms. Thus, if we know the 2.3 .I°. and the
current, we can find the resistance by arrang-
4
=(I;. and if
we know the current and the resistance we
can find the L. M.F. by arranging the equa-
tion E=CR. Let us use this equation to
find the resistance of an ordinary electric
lamp consuming } ampere on a 200-volt cir-

ing the equation in this way, R

cuit. In the equation R=;E we substitute
E =200, and C=}, and we find that the resist-
ance is 400 ohms. Again, suppose we have a
circuit of which we know the resistance, say,
10 ohms, and we find by using a measuring
instrument that a current of 15 amperes is
flowing in that circuit, what I=.M.IF. is pro-
ducing the current? Taking the equation

E=CR, we find that the 12.M.IF. is 150 volts.

Resistance in Series

Suppose we have a piece of wire 1 metre
long and 1 mm. in diameter and its resistance
is 1 ohm ; that means that an E.NLE. of 1 volt
applied at its ends will produce in it a current
of 1 ampere. If we take a second piece of
wire identical with the first, it will require an
E.M.IF. (or potential difference) of 1 volt,
applied at its ends, to produce a current of
1 ampere in it. If now the two pieces of wire
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are connected together, end to end, we shall
require a potential difference of 1 volt between
the commencement of the wire and the mid-
point, one metre away ; and a potential differ-
ence of another volt between the mid-point
and the end to maintain a current of 1 am-
pere in the wire; that is to say, we shall
require a total potential difference between the
ends of the wire, which are now 2 metres
apart, of two volts to maintain the current of
1 ampere in the wire; in other words, the
resistance of the total wire is now 2 ohms.
This brings us to the rule which governs the
resistance of conductors in series, and the rule
is that *‘ the resistance of a number of con-
ductors connected in series, that is end to
end, is equal to the sum of resistances of the
individual conductors.”” In the illustration a
number of conductors are shown, whose re-
sistances are supposed to be 1 ohm, 5 ohms,
7 ohms, 11 ohms, and 10 ohms, and the total
resistance is equal to 34 ohms.

If we connect resistances in series and we
want to maintain the same current through
the whole set of resistances, we may, accord-
ing to Ohm’s law, increase the E.M.F. ap-
plied to the ends so as to keep the E.M.F.
proportional to the total resistances. If, on
the other hand, we increase the resistances
whilst keeping the applied E.M.F. constant,
there will be a reduction in the current flow-
ing through the resistance. Thus, if we
make the resistance five times as great and
keep the LE.M.F. constant, only one-fifth of
the current will flow through the conductor.
All these facts will be quite obvious by con-
tinually thinking of Ohm’s simple law given
above.

Resistances in Parallel

Instead of connecting two resistances end
to end, we may connect them side by side,

7 Velt
gl
-
1 Ohin _ TAmp
A e 1 Ohm < TAmp T
1 Ohurn  1Amp
Fig. 13,

this arrangement being known as ‘‘ parallel "’
or ‘““shunt.”” In this case we see that the
current which has to travel from the point A
to the point B has now two paths instead of
one, and consequently it is easter for it to
flow; that is to say, the total resistance has
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been reduced. If we have two equal con-
ductors, say, each of a resistance of 1 ohm,
and connect them in parallel, the resistance
between the points A and B is now } ohm.
If three conductors, each of a resistance of
1 ohm, are connected in parallel, the total
resistance is ¥ ohm, and so on.

If the E.M.F. between the points A and

2 ()hms_

ii—
6Volts p
R Ohms

JAmp 6V JAmpY
1%Amp 1% Amp
<Jifi—=
1% Amp R 6V 1%24mp
o
Fig. 16.

B 'is maintained constant (say, 1 volt), a
current of 1 ampere will flow through the first
conductor, in accordance with Ohm’s law, and
a current of 1 ampere will flow through the
second conductor, and so on, so that the
current will be increased by connecting the
conductors together in parallel, since the
total resistance is reduced.

The Resistance of a Wire Depends Upon
its Thickness

From what has just been said it will- be
evident that the resistance of a wire will be
less the greater its cross-sectional area; in
fact, the resistance is inversely proportional
to the cross-sectional area. It is easy to see
why this should be so, for obviously a wire
whose cross-sectional area is 2 sq. mm.
amounts to the same thing as two wires of
cross-sectional area 1 sq. mm. each laid side
by side, and the resistance of these two wires
connected together in parallel (as we have
seen) will be half the resistance of either. In
other words, the resistance of a given length
of wire of 2 sq. mm. cross-sectional area is
half the resistance of a wire of the same
material and length and of 1 sq. mm. cross-
sectional area.
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The resistance of a wire is thus propor-
tional to its length and inversely propor-
tional to its cross-sectional area. It depends,
however, upon another property, namely, the
‘“ specific-resistance,’”’ as it is called, of the
material of the wire.

Resistance of Different Materials
The specific resistance, or *‘ resistivity,” de-
pends upon the nature of the substance, and
1s defined as the resistance of a conductor of

the substance 1 cm. long, and of cross-sec-
tional area I sq. cm.

The relative specific resistances of a number
of metals are given in the following table :

Specific resistance at o° C.
Platinum

10.91
Silver 1.46
Copper 1.56
Iron ... 9.06
Nickel 12.32
Lead 20.38

The ohm is approximately equal to the re-
sistance of a column of mercury 100 centi-
metres long and of 1 sq. mm. cross sectional
area at o° C. This is known as the Siemens
unit, which was adopted for practical pur-
poses, but the ohm has since been moie
accurately defined and determined.

Generally, however, we think of the con-
ductivity of different materials rather than
their resistance. Silver has the highest con-
ductivity of all metals, and copper has the
next. Aluminium also has a high conduc-
tivity, though not quite so great as that of

()
o R
U ‘
"ﬂllllllll ajnojaje|
B =

Fig. 17.

copper, and, owing to its cheapness, is com-
ing to be very largely used for the transmis-
sion of electrical power.

(Owing to lack of space the remainder of
this article is unavoidably held over wuntil
our next issue.)
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A TWO-VALVE BROADCAST RECEIVER

By E. REDPATH, Assistant Edilor.

Tke following article gives full constructional defails of a two-valve
receiver very suilable for long range reception of shorl wave telephony.

HE receiving set about to be described

will be found particularly effective for

long range reception on wavelengths
from about 250 to 500 metres. Two valves are
employed, the first functioning as a high-fre-
quency amplifier, and the second as a detect-
ing valve.

All necessary tuning arrangements are
included, so that the complete set forms a
fairly compact receiver, self-contained except
for the usual filament lighting and high-

valves. The small knob to the left is the
sliding contact upon the aerial tuning in-
ductance, and that to the right the slider of
a tuning inductance included in the anode
circuit of the first or high-frequency valve.

The Theory of the Set

Many readers will no doubt be aware that
although low-frequency amplification usually
gives excellent results, it can only be applied
satisfactorily to signals or speech already
audible in the

tension  bat-
teries. The i
method of |

€O n struction
adopted, to be
described in
detail pre-
sentlv, is such
that any
reader  pos-
sessing a very
modest outfit
of tools will
have no difhi-

telephones
‘ when the de-
tecting valve
only (or crys-
tal  detector,
as the case
may be) is in
operation.

I'n other
words, for
low-frequency
am p lification
to prove suc-

culty in com- cessful, the
pleting the incoming sig-
set, whilst the nal must
total cost of possess suth-
materials and cient energy
fittings  will to actuate the
be found detecting de-
extremely vice, and sig-
reasonable. nals which
The photo- fail to fulfi
graph  (Fig. this condition
1) shows the cannot  pos-
comPICte re- Fig. 1.—The compleled set. Slb]y be im-
ceiving  set proved by
contained in a wooden cabinet measuring means of low-frequency amplification.
10in. by 7in. inside. The aerial and By applying the feeble incoming oscillation
earth terminals are fitted on the extreme to the grid and filament of a valve, suitably

left and right respectively at the back of
the ebonite panel, whilst behind the right-
hand valve are the H.T. battery terminals,
and behind the left-hand valve the L.T.
battery terminals, the two terminals to the
front of the panel being for the telephone
receivers. Only one filament rheostat is pro-
vided to control the filament current of both

BI&
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connected so as to amplify the high-frequency
current without distortion, greatly increased
energy is available to actuate the detector,
which, in the present case, is a valve. Having
obtained the amplified oscillatory currents in
the anode circuit of the first valve, it remains
to transfer them as efficiently as possible to
the grid circuit of the second valve. -Methods
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of doing this are termed high-frequency
intervalve couplings.  Several different
arrangements are possible, such as resistance-
capacity coupling, which, however, is not
very effective on wavelengths below about
1,000 metres; and transformer coupling,
which is quite effective on the shorter wave-
lengths, but as the transformer has to be
tuned to the frequency of the incoming waves,
a variable condenser is required.

A third arrangement is known as the tuned-
anode coupling, and consists in introducing
in the anode circuit of the H.F. valve, a closed
oscillatory circuit which may be tuned to have
the same frequency as the incoming wave.
When correctly adjusted the feeble incoming
oscillations applied to the grid and filament

Wireless Weelly

L, with slider S, and. the fixed condenser
C,, the anode side of which is connected to
the grid of the detector valve through the
grid condenser GC, whilst connected directly
between the grid of this valve and the positive
side of the filament battery is a high
resistance or leak GL. In the anode circuit
of the detector valve the telephones T are
connected, with the usual telephone condenser
C, shunted across themi. R is the filament
rheostat, and C; a large capacity reservoir
condenser shunted across the H.T. terminals.

The arrangement shown in Fig. 2,
although very simple, gives excellent results
in practice, but it may sometimes be found
that, with a certain definite adjustment of the
filament brilliancy and/or anode voltage, the
set may go into self-oscillation when the

©+

T

© +

LT

of the first valve give rise to greatly mag-
nified oscillatory currents in
the tuned anode circuit.

(

e

>

=

i

= That is to say, the conden-

ser in the tuned anode circuit undergoes high-
frequency changes of potential, the potential
changes being at a maximum when the circuit
of which it forms a part is exactly in resonance
with the aerial circuit of the receiver. These
oscillatory changes of potential are applied to
the grid of the detector valve by means of a
small condenser connected between the latter
and one side of the tuned anode condenser.

Reference to Fig. 2, which is a theoretical
circuit diagram of the complete receiver, will
malke the method adopted quite clear.

The aerial circuit comprises the aerial itself,
ZE, the tuning inductance L with slider S,,
and the earth connection E. The tuned
anode circuit includes the tuning inductance

15

® —

Fig. 2.—Theoretical circuil dlagram.

runed anode circuit is exactly in resonance
with the aerial circuit. Should this happen,
a slight reduction of filament brilliancy will
restore the: set to a non-oscillating condition.
The photograph, Fig. 3, shows the position
occupied by the various components.

Materials Required

The materials required for the complete
receiving set are as follows :—

One containing box or cabinet made
of any suitable wood to the dimensions
given in Fig. 4 and stained and polished
to suit the taste of the individual reader.

One ebonite panel, ioin. by 7in. by
Lin. thick.

One filament rheostat, resistance about
5 ohms capable of carrying about 1} amps.
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Two ebonite valve-holders.

Two large terminals for aerial and
earth.

Six small terminals for batteries and
telephone.

Two stout cardboard tubes, or
‘““ formers’’ (preferably impregnated),
cach 2}in. outside diameter

May 2, 1923

finishing ends of the coil being secured in
place by passing the wire through two small
holes in the cardboard tube. For the present
a 12in. length of wire should be left projecting
at each end of the coil.

The anode tuning inductance former is to
be closely wound for 5in. of its length with

by 6in. long. =

Two square brass slider ‘
rods, each in. or %in.
square by 6%in. long.

Two sliders to fit these
rods. These sliders should
really be specially made
to the dimensions given,
but provided that good
ebonite (not erinoid) sliders
are obtained, the alterna-
tive  construction  shown
in Fig. 6 may be adop-
ted, if found more conveni-
ent. y

One fixed condenser, capa-
city o.ocor puF(C)).

One fixed condenser, capa-
city o.0003 uF (GC).

One fixed condenser, capa-

city 0.001 uF (telephone).
One fixed condenser, capa-
city o.01 ul', or nearest
(reservotr).
About 30z. each of No. 20 s.w.g. and
No. 28 s.w.g. enamelled copper wire.
About 2yds. of insulating sleeving.
One piece of slate pencil 1}in. long.
Two brass brackets for gridleak to the
dimensions given in Fig. 7.

1039 - =

Brse 8157104447534 Thck

Fig. 4—The containing box.

The Inductances

The aerial tuning inductance former is to
be closely wound for 5in. of its length, that
1s to say, leaving a space of }in. at each end
of the cardboard tube, with the No. 20 s.w.g.
enamelled copper wire, the commencing and

Fig. 3.—Showing arrangement of components cn back of panel.

No. 28 s.w.g. enamelled copper wire, the
commencing and finishing ends of the coil
being secured as before and a spare length of
wire being left at each end. When both
windings are completed they shouid be given

Fig. 5.—Special type of slider.

at least two good coats of shellac varnish and
placed upon one side to dry.

The Ebonite Panel

Whilst the inductances are drying the
ebonite panel may be marked off in accord-
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ance with the plan (Fig. 8), and all terminals,
the two valve-holders, the filament rheostat,
the grid reservoir and telephone condensers,

Fig. 6.—Allernative form of slider.

the brackets for the gridleak and
the brass rod, complete with
sliders, may all be fitted in .posi-

>9ék 7%—*-—2% S
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The condenser C, (Fig. 2) may consist of
two pieces of foil #in. square, and the con-
denser GC of five pieces of foil of the same
size. The condenser C, may consist of six
pieces of foil each 1in. by $in. On account
of the comparatively large capacity required
for the reservoir condenser Cj thin mica of
good quality should be used for the dielectric

istead of the waxed pasteboard. Ten pieces
of copper foil, each 1}in. by 3in., separated
by mica apprommately 1-500in. thick, will

be found satisfactory for this purpose.

Mounting the Inductance Coils

The method of mounting each of the in-
ductance coils, complete with brass rod and
slider, on the underside of the ebonite panel
is shown in Fig. 11. In order to ensure a
smooth movement of the slider over the turns

%T--z --%-—Zﬂe--»fzsk—

tion and be connected up in
accordance with the wirine dia-
gram Fig. 9. The slots are to be
formed by drilling- and sawing
out with a hacksaw blade.
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The Fixed Condensers
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Suitable condensersof the capa-
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cities specified may be readily
obtained from advertisers in this
journal, but, if it is desired to
make rather than purchase these
items, they may be made in
accordance with the particulars
given in Fig. 10 (a), (b) and
(c). For this purpose a supply
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of soft brass, say 1-64in. thick,
about a dozen visiting cards or
similar pieces of thin pasteboard
thoroughly impregnated by being
dipped in molten paraffin’ wax,
and about 3ft. of %in. wide copper foil or rib-
bon will be required.

Clips. 2 Off

Fig. 7.—Clip for gridleak.

L-—--J%z—-—»e----ﬁ/u ‘-
T T — ~ 10"

Fig. 8—Drilling plan of ebonile panel.
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of the winding it is desirable that only a short
length of the brass plunger of the slider
should project between the ebonite slider and
the winding. By fitting small screwed studs
to each end of the slider rod and securing the
inductance coil upon these studs by means of
two nuts and two washers, it is an easy matter
to adjust the position of the inductance until
the winding is perfectly parallel with the
slider rods and at the correct distance from
it to ensure easy movement of the slider. It
will be necessary to insert the slider knob
through the slot in the ebonite panel and
then slip the square brass rod through the
hole in the slider and secure in place.
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When both inductances are
finally fixed in position a

May 2, 1923

piece of. fine glass paper or
emery paper should be slipped
between the plunger of the
slider and the turns of wire
(with the working face of the
abrasive towards the enamelled
wire) and both slider and paper
be moved vigorously to and
fro until the insulation is
thoroughly cleaned off the sur-
face of the wire to enable the
plunger to make good and
smooth contact. Avoid sand-
papering the turns unduly,
however, or too much insula-
tion may be removed and adja-

e e e e e e e — — T R

cent turns of the winding

short-circuited.
‘I'he spare
length of wire
at the back of
the coils, that
is to say,  be-
neath the back
row of termin-
als, may now
be cut off short
and the two
remaining
wires con-
nected up. The
end of the
aerial  tuning
inductance is
to be connected
direct to the
earth terminal
on the right of
the panel, and
the end of the
anode tuning
inductance
direct to the
right - hand
telephone ter-
minal lying al-
most immedi-
ately beneath it.

(2)

Copper Forl
Waxed Visiting (ard

z’lssemj@v

(b)
T ;.Fbi&s' & Cards

Pressed Flat
Brass Clps

()

9

£
4\ Wire Soldered to
Brass Clip
Fig. 10.
Operating the Set
This completes the construction and wiring
of the set, and the panel, carrying all fittings
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Fig. 9—Back-of-panel wiring diagram (before coils are fitted).

and components, may now be secured in place

“in the opening of the containing cabinet;

connections may be made to the aerial, earth,
H.T. and L.T. batteries, and the telephones
connected to the appropriate terminals. When
operating the set for the first time, the two
sliders should be moved along from front to
back approximately together. Upon a signal
being heard, vary the aerial tuning (left-hand
slider) until maximum signals are obtained,
and then bring the anode circuit (right-hand
slider) into resonance, which will result in a
very marked increase in signal strength.
Once a few stations have been received, or,
alternatively, the set is calibrated by means
of a wavemeter, a scale either of wavelengths
or of broadcast stations can be marked along-
side the right-hand slider, after which it will
only be necessary to set the right-hand slider
to the desired station (or wavelength) and
vary the left-hand slider until the station is
satisfactorily heard.

- mmmm e 648 - >l
{ ! ~
& - I
3 |
Coil. 298
" x [
= i
|y

Bross Slides Rod

I

/Ebonl'lo Panel
Fig. 11.—Showing method of mounting coils.
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IR WILLIAM JOYNSON-

HICKS announced in the

House of Commons on April
24th that the following Committee
had been appointed to investigate
Broadcasting :(—

Major-General Sir F. H.
Svlces, Chairman (formerly
Chief of the Air-Staff and Con-
troller-General of Civil Avia-
tion).

Major }. J. Astor, M.P.

Mr. F. J. Brown; Assistant
Secretary, General Post Office.

Sir H. Burbury, Contreller
and Accountant-General of the
Post Office.

Viscount DBurnham
man of the Newspaper
prietors’ Association).

Prof. W. H. Eccles, D.Sc.,
IF.R.S., President of the.Radio
Society of Great Britain.

Sir Henrv Norman, M.P.,
Chairman of the Imperial
Wireless Committee, 1920, and
Vice-President to the Radio
Socicty of Great Britain.

Mr. J. C. W. Reith, General
Manager of the British Broad-
casting Company.

Field-Marshal Sir W. Ro-
bertson, formerly Chief of the
Imperial General Staff.

Mr. C. Trevelvan, M.P.,
Labour M.P. for Central New-
castle.

The above Committee will con-
sider (1) Broadcasting in all its as-
pects, (2) contracts and licences
which may have been or may be
granted, (3) action which should be
‘taken on the determination of the
existing licences of the British
Broadcasting Company, (4) uses to
which Broadcasting may be put, (5)
restrictions which should be placed
on its use or devtllopmenh

% *

(Chair-

Pro-

It is rather amusing to note how
both Mr. Kellaway and Mr. Cham-
berlain desire to decline the respon-
sibility for the agreement with the
British Broadcasting Company. Mr.
Kellaway was in Office as Post-
master-General when the agree-
ment was granted, and we under-

_ Street,

stand that he actually gave instruc-

tions for the licences to be printed.

Mr. Chamberlain, who became the

Conservative Postmaster - General,

signed the Agreement as it stcod.
* *

Mr. J. W. Milan, of Donegal
Belfast, has been served
with a summons for the alleged
illegal use of a Wireless Set. Mr.
Milan applied for a licence, but
the application was ignored. It is
to be especially noticed that this
prosecution is not under the WVire-
less Telegraphy Act, but under the
Civil Authorities Special Powers
Act (Northern Ireland), 1922.

Owing to special conditions ruling
in Ireland the Wireless Licence
question is very different from that
in this country. We desire to re-
peat here the request we made in
our first number for immediate in-
formation in the event of any genu-
ine would-be experimenter being
prosecuted under the Wireless Tele-
graphy Act.

* * *

The Radio Research Board ex-
perts working at the station at
Aldershot have recently been inves-
tigating the character and causes of
atmospherics.

Using an aerial 1,500 ft. long,
thev have found that the wavelength
of atmospherics is normally in the
neighbourhood of 600,000 metres
and that their intensity is, on the
average, 40 times greater than the
most powerful transatlantic signals.
In some cases they were found to
be almost 1,000 times stronger.

* * *

The possibilities of broadcasting
were demonstrated when the Mar-
quis Curzon, Secretary of State
for Foreign Affairs, delivered a
broadcast message from his house,
1, Carlton House-terrace, in aid of
a ball which is being given at
Lansdowne House next Thursday
on behalf of the Queen Victoria
Jubilee Institute for Nurses.

Lord Curzon stated that this was
the first time he had been called on
to speak for broadcasting purposes.
Photo on page 207.
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On Thursday last an extraordin-
arily good programme was radiated

from 2LO. If such programmes
could be repeated a little more often
there would be not the slightest
cause for any complaint.

* * @

The Irish Government are con-
templating the establishment of
broadcasting stations. All receiv-
ing sets had to be delivered up to
the authorities tast June upon the
outbrealk of hostilities, but when
peace is restored experimental wire-
less will return to favour.

Yorkshire radioists are very
anxious for a broadcasting station
of their own, and Hull is very ex-
pectant. Yorkshire, of course, is
the largest county, and the resuilts
obtained from the other broadcast-
ing stationi are not very good.

The B.B.C. are certainly’ making
full use of their own means of
propaganda. It was not without
amusement that we listened to Mr.
Reith recently putting forward the
B.B.C. point of view from a station
licenced by the very Post Office
with which the B.B.C. are at
loggerheads !

k3 * *

No exception can be taken to this
form of self-justification. \We our-
selves have placed our columns at
the disposal of the B.B.C. to state
their views, but the columns of the
general Press are not as easy of
access, and the B.B.C have to re-
sort to other forms of publicity.

* * *

We question whether it is digni-
fied to read out letters of apprecia-
tion of the programmes. After all,
the people who are listening to
what is going on can judge for
themselves without the B.B.C. tell-
ing them how much they ought to
be enjoying the programmes.

Press publicity, of course, in
which extracts of letters are repro-
duced, is a different matter, as the
advertiscr is attempting to get new
patrons. The B.B.C. should pub-
lish extracts of their letters not to
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those who have sets, but to those
who have not,

The National Council of the
British Women’s Temperance Asso-
ciation has passed a resolution stat-
ing *that the Council, realising
the dangers consequent on the in-
stallation of listening-in apparatus
upon licensed premises, recom-
mends branches to oppose such in-
stallations.”” \We never believed
thatt wireless would become so
closely associated with the curse of
alcohol.

It is highly probable that somc
of the lightships off the Thames
estuary will be fitted with wireless

The Marconi Company recently
demonstrated at the new Stadium,
Wemblev, a receiving set which
employs ten valves—four high-fre-
quency, one detector, and five low-
frequency. The compactness of the
whole set was a noticeable feature,
and the aerial used was about 8ft.
long. It was possible to hear the
programme 300 vards from the in-
strument.

* * *

The London Broadcasting Sta-
ticn attempted to send a programme
across the Atlantic in the ecarly
hours of the 17th April. The test
was made between 4 am. and
5 a.m., but we understand that the

May 2, 1923

produced on the 17th April at
Sheffield.

- - *

Reports were received from
several listeners-in to the effect that
~the transmissions had been per-
fectly successful.

* * *

After four months of experiment-
ing, the Express Service Company,
Berlin, began on January 1st a daily
service of financial and commercial
news broadcasting. This company
is a private undertaking, and has

"a limited use of the Konigswuster-

hausen Station.
IZach subscriber rents from the
company the necessary receiving ap-

telephone sets to en- < e | paratus, paying for
able them to commu- l 31T S A N AL 31 1 the service itself an
nicate with the land - D ' i £ annual fee of 300,000
A gl R o L
istress. v ¥ g

The North Good- 3 TRAN S M l S SION S }'\‘ rental of  approxi-
wins lightship is to be Ei @ mately 200,000 marks.
Comumionte with the || CARDIFF.........5 WA......353 metres. |} e x
land station at Rams: @? LONDON........2 LO...... 369 vy Ot;Ic;he Generz:‘l l‘)t(')St
gate. 1 . s ce authorities
R L) L g. MANCHESTER2 ZY ......385 i have decided to raise

How many more ﬁh NEWCASTLE 5NO ...... 400 ’y no. obj?ction Fo a sh‘p
tmes e we o hear £} GLASGOW  5SC.415 i i oS
:)l](tl3 s]llsé?lstory o lzq', BIRMINGHAMS IT ...... 420 ” and estuaries of the

3* * *

A German steamer,
the ‘*‘General San
Martin,” which sails !
between Hamburg and

R

South America, will 1%
be the first German b
steamer fitted with .}"“
wireless telephony ap- A
paratus. 3

* B * A

»

The wireless penny-
in - the - slot machine
has arrived. A firm
manufacturing  these
has produced a use-
ful little instrument
which supplies broad-
casting for a given
time for a penny.
Presumablv these in- :
struments have a means for switch-
ing on and off the filament current,

* * s

The s.s. ““ Great Western »* was
fired on by men with rifles in the
River Suir about three miles from
Waterford. The wireless operator
had a very narrow escape, a bullet
passing through the cabin door near
to where he was sitting.

% * s

T ] -

v

The Manchester Broadcasting
Station has been carrving out ex-
periments with the photophone, a
form of microphone using selenium
cells.
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L’ECOLE SUPERIEURE

THE HAGUE...PCGG...1085

EIFFEL TOWER.. FL...2600

. (10.30 t0 11.30 a.m. and 4.30
t0 9.30 p.m. G.M.T., Sundays
7.30 t0 9.30 p.m. G.M.T )

Tuesdays and Thursdays
7.45 to 10 p.m. G M.T,

{Sundays only 3 to 5.40 p.m.
G.M.T.)

RADIOLA (Paris)......... 1780 - ,,

7.45 to 10 p.m.G.M.T.

(1z.15a.m., 6.20 t0 7.p.m. and
10.10 p.m. G.M.T.)

signals were not received on the
other side.

* * *

Some very successful experiments
have been carried out with an au-
tomatic aeroplane directed by wire-
less at the Villesauvage Aero-

drome, near Paris.
3* * *

In the course of the usual Mon-
day evening’s experimental trans-

mission from Mr. F. Lloyd’s wire-
less station, songs were recently

rendered from the opera, ‘' The
Maid of Madrid,” which was
22l

(Paris)
450 metres.

United Kingdom.
The permission, how-
ever, does not apply
to naval harbours or

the Port of London
above Barking
Reach. Messages

D A A P o i e

must be of an urgent
business nature, and
must be exchanged
with. the nearest Post
Oftice coast station.
Only a minimum
power may be used.

et

/ 157

* * k3
Both Sweden and
Norway are making

arrangements for the
establishment o
broadcasting,
* *
The Financial Times announces
that influential banking and motor
trade interests have purchased the
control of the De Forest Radio
Telephone and Telegraph Company
(of U.S.A)).

* * *

Plans are being prepared by the
Government of Greenland for the

establishment of a high-powered
station there.
#* * *

The proposed new amateur wave-
length is 730 metres. No definite
decision has yet been made.
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THE NEUTRODYNE RECEIVER

This tuned high-frequency amplifier gives great amplification withoul regeneration, as the internal
capacily of the valves is neutralised, preventing regeneralive aclion. It is the lalest invention of
rofessor L. A. Hazeltine, M.E.*

T a meeting of the Radio Club of

America, Professor L. A. Hazeltine, of

Stevens Institute of Technology, read a
very interesting paper on his latest discovery,
which is an epoch-making one. In the paper
entitled *° Tuned High-Frequency with
Neutralisation of Capacity Coupling,” Pro-
fessor Hazeltine related
how he first used neutrali-
sation of capacity coupling
when he designed the well-

known  SE-
1420  Navy
wireless re-

ceiver. In this
apparatus
capacity
effects  were
removed from
between the
windings  of
the coupler
by means of
an extra coil
wound over
the secondary
and earthed
so as to prevent transmission of energy from
the primary to the secondary due to capacity
hetween the windings.

It is well known that in tuned high-frequency
amplifiers it is very difficult to eliminate
undesired oscillations which take place owing
to the internal capacity of the valves when
the  various
circuits are
tuned to re-
sonance for
high amplifi-
cation. This
limits the use-
fulness of
such high-
frequency

Fig. 1.—Professor L. A. Hazeltine tuning a Neulrodyne receiver. :

control. It occurred to Professor Iiazeltine
that the neutralisation principle, which he
devised for the Navy receiver, might be
applied to tuned high-frequency amplifiers
and, after experimenting, designed the
Neutrodyne receiver, in which the internal
capacity of the valves is neutralised, suppress-
ing, therefore, any regenerative action from
one stage to another, and preventing the
production of oscillations whilst keeping the
tuning very sharp.

The diagram shows the connections of a
two-stage high-frequency Neutrodyne receiver
with detector.

As may be
seen the
diagram  is
similar to that
of a standard
tuned high-
frequency
amplifier with
the addition
of two ex-
tremely small
capacities be-
tween the
grids of the various valves. These capacities,
which equal about one-quarter the internal
capacity of the valve, consist of two pieces
of wire covered with insulation, over which
slides a small piece of brass tubing. This
gives a very small capacity, as it constitutes,
in reality, two condensers in series. The
. adjustment

of these con-

densers de-
pends  upon
the tvpe of
valve used in
the  Neutro-
dyne re-
ceiver ;

usually, they
amplifiers, a ; - r 1
p . S, 05 Fig. 2—Back view of five-valve Neutrodyne receiver. o e. adJ}J sted
one is soon whilst listen-
restricted in

the number of stages on account of these
oscillations, which are very difficult to

* Professor of Electrical Engineering, Stevens Institute

of Technology.

16
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ing to strong
signals received in the aerial circuit. After the
set is tuned by means of the small variable
condensers connected across the secondaries of
the high-frequency transformers, the filament
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curgent of the first valve is turned off and the
small condenser adjusted until no signals
are heard in the ’phones, showing that no
.transmission of energy occurred through the
inter-electrode capacity from one stage to the
next. Of course, each stage must be so ad-
justed, and it has been found in practice that
if more than two stages of high-frequency
amplification are used, it becomes necessary to
shield the various®stages on account of mag-
netic reaction occurring. due to the great
amplification obtained in the last stages. The
other adjustments are similar to those of any
ordinary receiver.

The advantage of the Neutrodyne receiver
with regenerative detector is that the detector
valve can be made to oscillate for the recep-
tion of continuous waves without radiating
energy, which always causes interference with
other receiving stations in the neighbour-
hood. Thanks to the Neutrodyne effect, the
oscillations remain in the detector circuit, as
there is no coupling between the different
stages.

This is for an amplifier in which only the
relay action of the valve is used, as the detec-
tor circuit may be caused to regenerate in the
usual way by introducing a tuning element,
either a tuned coil or variometer, in the plate
circuit. This, of course, increases the amplifi-
cation, although it has been found that the

May 2, 1923
*

regenerative effect is more beneficial for
shorter wavelengths than those used for
broadcasting. 'This is of tremendous import-
ance to amateurs who are more interested in
200 metres than in 360. We may expect now
to bring in long distance stations with a two-
valve Neutrodyne receiver with a regenerative
detector, as this has been done by two

amateurs who tried Professor Hazeltine's

amplifier on a short wavelength. Both of
them have been able to get every district dur-
ing the same night. The Neutrodyne receiver
lras also proved very efficient for broadcast
receiving, for, with a short aerial, an
experimenter in  New York City was
able to copy seventeen distant stations
in the same evening, including Calgary,
Canada. This type of receiver pro-
vides extremely sharp tuning, although
not extremely critical to adjust. Professor
Hazeltine himself was able, in his laboratories
in Hoboken, New Jersey, about one mile
from station WEAF, to listen to Fort Worth,
Texas, while \WWEAF was sending on almost
the same wavelength, the difference being
approximately 15 metres. \Vith-a 6oft. aerial
and a three-valve non-regenerative receiver
consisting of two stages of high-frequency
amplification and a detector, IForth \Worth,
Kansas City, St. Louis, and Minneapolis
were heard regularly with head ’phones.

0606666660

§i
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Wiring diagram of a 3 valve Neutrodyne receiver composed of two stages of tuned radio frequency amplification
and detector.
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THE ELECTRICAL THEORY OF MATTER

By J. H. T, ROBERTS, D.Sec., Staff Editor -(Physics).

Some of the most fundamental discoveries in physical science have been made during the past few
years, largely by Sir J. J. Thomson and Sir E. Rutherford and co-workers at the Cavendlsh
Laboratory, Cambridge, in their researches on the conduclion of eleclricily through gases and the
phenomena of radioactivily. The evolution of the wireless valve is directly bound up with this work,
which will undoubledly have further important bearings upon wireless in the fufure.
Dr. Roberts, who has invesligaled these problems at Cambridge and has collaborated wilh the eminent
physicists mentioned above, is well known for his published researches on thermionics and acoustics.
In this serics of aticles he is giving a simplified account of lhe remarkable insight which sclence
has gained of recen! years inlo the nature of Matler and Electricily.

PART I1I.—CONDUCTION OF ELECTRICITY THROUGH GASES AND LIQUIDS

(Continued from No. 3, page 172))

Conduction Through a Gas

HE mode of conduction of electricity

through a gas differs in many important

particulars from that in a solid con-
ductor.  For the convenient study of the
gaseous conduction of electricity. it is desirable
that the gas shall be reduced to a pressure of
only a small fraction of that of the atmo-
sphere : suitable conditions for the investiga-
tion are not likety, therefore, to be met with
in nature, but require to be artificially created.
The Geissler and such-like discharge tubes,
until perhaps thirty years ago, were regarded

IzQuadrant Electrometer

Fig. 1.—Illustraling conditions for studying currenl
through gas at low pressure, ionised by X-rays.

as scientific toys, and it was little suspected
that within the almost evacuated interior of
such a tube intimate secrets of the nature of
matter and electricity were to be revealed.

Mechanism of Gaseous Conduction

It was explained in the first article of this
series, when dealing with the construction of

227

the atoms and molecules of matter, that in ‘its
normal ‘‘satisfied’’ condition the molecule
is electrically uncharged or neutral. Such an
uncharged molecule is incapable. of assisting
directly in the flow of the electricity; 1t
would be impossible to pass an electric current
through a gas whose molecules were all un-
charged. The first essential is the presence
in the gas of the electrified particles which
result from the disorganisation of atomic
structures and which are called ‘‘ electrons’’
and ‘‘ions.” There are various influences
which may cause the separation of atoms into
ions and electrons, but for the moment it will
be convenient to postpone the consideration
of these ionising influences. We will sup-
pose that we have a quantity of gas, at a low
pressure, enclosed in a glass vessel, two
plates or electrodes being immersed in the
gas as shown in Fig. 1, and that a steady
ionising influence is at work (such as the rays
from an X-ray tube), producing a few ions
per cubic centimetre of the gas per second.*

Under ordinary circumstances, when no
potential difference exists between the elec-
trodes, the ions and electrons produced will
wander about among the molecules. of the
gas, and when two oppositely charged par-
ticles meet, they will usually recombine to
form a neutral system.t+ It will be evident

* The number of ions produced in a gas, even under
intense ionisation, is small compared with the number
produced in clectrolysis, and the current which can be
conveyed through a gas under ordinary circumstances
(saturation current) is exceedingly small, perhaps 10712
to 1071 amperes.

+ If the pressure of the gas is greater than a few mm.
of mercury, the electrons usuallv attach themselves to
atoms or molecules and form negative ions. Gases like
oxygen, whose atoms have cxternal shells incompletely
filled by clectrons, certainly acquire these wandering
clectrons, but inert gases apparently do not. At low

pressures the negative particles consist of electrons
unattached to atomic systems.
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that a steady state will be reached when there
will be present, at any instant, a certain defi-
nite number of ions and electrons in the gas,
the rate of recombination being equal to the
rate at which the ions are being produced by
the ionising influence.

If a small potential difference be estab-
lished between the plates the electrons, in
addition to their haphazard motions which
arise from their collisions with the molecules
of the gas, will be given a directed motion
or drift towards the positive plate, whilst the
positive ions will be given similarly a com-
ponent of velocity in the direction of the
negative plate. Since negative electric charges
are being delivered up at the positive plate
and positive charges at the negative plate,
there is a flow of current through the gas.

TABLE 1.

VELOCITY OF [onNs 1N AN ELecTric Fi1ELp oF 1 Vorrt
PER CM. AT ATMOSPHERIC PRESSURE.

i Velocity of Ions

Gas. | in cm./sec.
l -j-ve ions. | —ve ions.

Air (dry) b 136 1-87

,, (moist) .. i, 1-37 1-5t

Oxygen (dry) ok i 1-36 1-80

. (moist) " Al 129 1-52

Hydrogen (dry) .. Ll 6-70 795

5 (moist) .. . ] 5:30 ’ =-60

Recombination of the ions and electrons is
still taking place in the gas, but some of the
electritied particles are now being drawn out
by the action of the electric field before they
have time to recombine, and the number of
electrified particles which reach the two elec-
trodes per second, together with the number
which recombine in the body of the gas per
second, will be equal to the number which are
produced per second by the ionising influ-
ence. If the potential difference between the
electrodes be increased, the component of
velocity of the particles towards their respec-
tive plates will be correspondingly increased,
a greater proportion of the particles will be
drawn out from the gas, and a smaller pro-
portion will recombine; the current through
the gas will therefore be greater.

It has been found that under these circum-
stances the gas approximately obeys Ohm's
law, as shown in Fig. 2 (AB). As the P.D.
between the plates is further increased, how-
ever, there comes a point beyond which
further increase in the electric field is not
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accompanied by any increase in the current.
When this point is reached, it means that all
the electrified particles which are being pro-
duced in the gas by the ionising influence are
being drawn out to the electrodes by the elec-
tric field before they have time to recombine.
This current is called the ‘‘saturation
current ’’'; evidently the saturation current
will be greater the more intense the ionisa-
tion.

The amount of ionisation produced in the
gas will depend, in general, upon the volume
of the gas; and since the saturation current
between the plates depends upon the amount
of ionisation produced per second in the gas
between the plates, it follows that if we use a
potential difference great enough to produce
saturation,” the current through the gas will
be diminished by diminishing the distance
between the plates, keeping the P.D. constant.
This result is in remarkable contrast to that
which is observed with solid and liquid con-
ductors, where the current would increase for
a given P.D. with diminution of distance.
Under a small potential difference, however,
much less than that required to produce
saturation in a gas for any given distance, the
three classes of conductors would behave in
the same way.

The foregoing is a simple account of the

lronisation by
Collision Begins

Saturation

Ohm’s Law Current.

Obeyed.

A Ee

Potential Difference

Fig. 2.—Relation belweecn P.D. and curren!
throngh a gas.

mechanism of the conduction of electricity
though a gas; the important point to be
observed is that no conduction can take place
in the absence of some ionising agency which
will provide the electrical particles or carriers
of the current.

Tonisation by Collision

If the potential difference between the elec-
trodes be still further increased the electrons,
under the more intense electric field, may

18
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acquire so much energy between successive
collisions with the molecules of the gas that
the collisions result in the loss of electrons
from the atomic systems of the molecules.
If this happens, an original electron has
caused the appearance in the gas of another
electron and a positive ion; these at once
commence to drift in their proper directions
under the electric field, and they may acquire
sufficient energy to produce further electrons
and ions at their next encounters, and so on.
The process now taking place is known as
‘“ jonisation by collision,” and it will be evi-
dent that owing to this ‘‘snowball’’ action
the total ionisation in the gas will increase
with great rapidity.* The curve showing the
relation between the P.D. and the current
through the gas, when ionisation by collision
sets tn, is given in Fig. 2 (CD). This
phenomenon is, in fact, what is commonly
known as ‘‘electric discharge’’ or *‘spark-
ing.””  When the sparking potential is
reached, both the positive and negative
carriers hegin to ionise by collision. The
mean potential gradient required to produce
sparking is approximately proportional to the
pressure of the gas; in air at atmospheric
pressure it is about 30,000 volts per cm. and
in air at 1 mm. pressure about 40 volts
per cm,
Ionising Potential

The potential difference through which an
electron must fall in order to acquire suffi-
cient kinetic energy to ionise a molecule of
the gas by collision is known as the ‘‘ ionising
potential ”’ of the gas; for many gases it Is
of the order of 10 to 20 volts.t The actual
distance which an electron must travel in the
direction of the electric field in order to
acquire a given kinetic energy will' depend
upon the potential gradient or space-rate of
variation of potential. If it is to produce
ionisation by collision, it must acquire this
energy between successive collisions, and
since the mean free path is-inversely propor-
tional to the pressure of the gas,i it follows

* The number of molecules in a c.c. of air at 0° C. and
760 mm. pressure is 2-7 x10'?; at the highest attainable
vacuum (about 10-4 mm.) the number is about 10-!2. The
number of collisions made by a single molecule at
atmospheric pressure and o° C. is 6 x10° per second

t The velocity acquired by an electron falling through
20 volts is about 2-7 x10® cm./sec. {or about 1,600 miles
per sec.), which is enormously greater than the velocity
of agitation of molecules. The agitation velocity of a
molecule of oxygen at o° C. 1s 4-25 x10% cm./sec., or
} mile per second.

t The mean free path in air at 760 mm. pressure and
0° C. is 7:6 x10% cms. or three-millionths of an inch. The
mean {ree path in a discharge tube may be several cms.
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that the potential gradient in the gas neces-
sary for the production of ionisation by colli-
sion will be enormously greater at atmo-
spheric pressure than at the very low pres-
sures obtaining in discharge tubes. The
potential gradient at any point in a gas
through which a current is flowing is not
necessarily given by the P.D. between the
plates divided by their distance apart. When
a discharge is taking place, the potential
gradient may vary very considerably at dif-
ferent parts of the tube, as shown in Fig. 3.

it
i

——— e e e e
i
ws
.

IRRHRRHRMIAY
RANREACRNING

-

=

Electric
Intensity

Position in Discharge

Fig.-3.—Showing variation of electric infensity al different
points of a discharge tube when discharge (ionisation by
collision) is taking place.

A considerable amount of experimental work
has been done in the exploration of the elec-
tric field existing between the electrodes under
these circumstances.

The amount of energy which must be
acquired by an electron to ionise by collision
a normal atom or molecule depends upon the
stability of the structure of the latter. The
ionising potential required for the disorgan-
isation of a stable atom, such as that of helium
or any other inert gas, will be greater than for
the atom of an electropositive element such
as sodium, where the electronic system of the
atom is qualitatively unsatisfied and will
readily part with an electron for the sake of
greater stability. The ionising potential, in
fact, depends upon the electronic configuration
of the atom or molecule in much the same
way as does the chemical valence.

The following table shows an interesting
case of the mean potential gradient necessary
to produce a spark between two metal spheres
9.76 cms. radius in air at atmospheric pres-
sure; it will be noticed that the potential
gradient is greater for very small distances.

Ionising Influences

Any influence or agency which is able to
disturb the planetary electron system of an

B 29


http://www.cvisiontech.com
http://www.cvisiontech.com

Wireless Weekly

TABLE II.

r = i —F = (
| | |
| P.D. Mean

Spark T.ength (cm.). {Electro- Potential

static units). | - Gradient.
0-0066 2-63 399
0-0II 3-36 320
o1 - s oo 1500 150
0:56 g A - | W6370 114
1-07 A = 110-78 104

! - ! ——

atom, so as to shake out an electron, consti-
tutes an ionising influence. In order to
produce an appreciable saturation current
through a gas (that is, before ionisation by
collision sets in), it is necessary to employ an
artificial ionising agent such as the X-rays
indicated in Fig. 1. It is always possible,
however, to produce ionisation by collision,
hecause there are invariably a few ions pro-
duced in the gas by so-called ‘‘ spontaneous
ionisation.””  This is really due to natural
ionising influences, of which there are many.
Radioactive transformations* are always
going on within the earth, and the rays
emitted act as ionising agents, particularly in
the vicinity of the radioactive substance.
Gamma rays also are able to produce ionisa-
tion even at a considerable distance from their
source. The light from the sun, particularly
the ultra-violet portion of the radiation, which
is closely allied to X-rays, is another impor-
tant cause of ‘‘spontaneous’’ ionisation.
lons are also produced in large numbers by
flames, and hot bodies generally.

It may be mentioned that when a current
begins to flow through a gas and ionisation
by coliision has set in, the electrified particles
may produce further ions by other means
than their collisions with the molecules of the
gas. For the disturbances produced in the
electron system of atoms, whether those dis-
turbances result in ionisation or not, may
give rise to the emission of radiation from the
atoms, some of which lies beyond the ultra-
violet region, and this radiation may again
cause the ionisation of easily ionised atoms

* There are certain substances whose atoms are in the
‘* dissatisfied ’ condition mentioned in the last article,
and these occasionally emit both positive jons and
electrons from the nucleus. These positive ions consist
of ionised helium atoms and are known as alpha rays;
the electrons are called beta rays. The ejection of these
electrified particles causes a radiation to be emitted,
known as gamma rays, which are similar to X-rays.
All these three kinds of rays may produce ionisation in
a gas. The transformations of radioactive atoms will
be inore fully considered in a subsequent article of this
serics.
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upon which it falls. Further, the impact of
the ions upon the electrodes may be sufficient
to disrupt the atomic systems of the material
of the plate and so give rise to further supplies
of electrons.

Conduction through Liquids

It was mentioned in the last article that
certain substances, on solution in-a liquid,
will dissociate into ions, the example given
being that of sodium chloride. A consider-
able number of chemical compounds disso-
ciate in this way and are known as
‘“ jonogens ’’ or ‘‘electrolytes.”’ If elec-
trodes are immersed in the liquid and a
potential difference established, the ions will
commence to drift in appropriate directions

——

99O 010

-

illustralion of electrolylic conduclion
through a liquid.

Fig. 4.—Simple

under the electric field, and the mode of con-
duction of electricity through the liquid is
similar to that which has been described for
a gas before the phenomenon of ionisation by
collision has set in.

The substances known as electrolytes can be
divided into three classes. The first of these,
which are known as acids, give as one pro-
duct of the dissociation positively charged
ions, which are known as hydrogen ions
(+H), and which are, in fact, protons. This
will be evident since the hydrogen atom
consists of one proton and one electron. An
example of such an electrolyte is hydro-
chloric acid, HCI.

(The Editor regrels that owing to
lack of space the remainder of this article
is unavoidably held over until next issue.)
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A DISCUSSION
BROADCASTING

T a recent meeting Mr. Shaug-

nessy, of the Wireless Engi-

neering Department of the
Post Office, opened a discussion on
practical broadcasting at which a
large number of experts were pre-
sent, including several members
associated with the work of the
British Broadcasting Company.

In his opening remarks Mr.
Shaugnessy gave an account of the
development of broadcasting in
America and read extracts from
some of the American official re-
ports on the broadcasting situation.
According to such a report in 1922
it was recommended that, owing to
the difficulties arising from the
small number of available wave-
lengths, inter-communication should
only be made by wireless as a last
resort, that is to say, wherever pos-
sible, communication should be
.made by land lines and the
broadcasting should finally be
adopted at a number of iso-
lated points. It was also
recommended that advertis-
ing should be limited entirely
to an announcement of the
name and call-sign of the
broadcaster.

In a similar report issued in
New York in 1923, it was
stated that a great deal of
trouble had arisen owing to
overcrowding on the available
wavelengths and competition
between various broadcasting
stations. It was frequently found
that a large and powerful station,
well-equipped for providing an ex-
tensive broadcast programme, would
be asked to give way at certain
times to a comparatively insignifi-
cant and ill-equipped station which
could not possibly provide an ade-
quate substitute for the former,
The American report concludes by
pointing out very strongly the de-
sirability, if not the necessity, for
unifying the control of broadcasting
in America, both as regards the
practical and the financial manage-
ment.

Mr, Shaugnessy drew a parallel
between the position in America
and that in this country, and ar-
gued therefrom the desirability of
similar unity of control in Great

A

L3

Britain. He also made some at-
tempt to meet and discuss the many
criticisms which have been levelled
at the British Broadcasting Com-
pany and at their conduct of the
broadcast arrangements. He des-
cribed in some detail the method
adopted by the Post Office experts
for the testing of wireless sets be-
fore approval and before the affix-
ing of the official B.B.C. stamp.
The sets are tested by connecting
to a 10oft. aerial, and listening-in is
effected upon another 1coft. aerial
at a distance of 100ft. away. The
receiving set connected to the
second aerial is a one-valve set using
reaction followed by 2 valve L.F.
amplifiers and it is considered that
if the set under test gives no detec-

table effect under these circum-
stances it may be regarded as
harmless. The Post Office does

Wireless Weelly

ON PRACTICAL

he referred to him as anybody ‘! able
to put two tin tacks together.”

A large part of the speaker’s re-
marks were concerned with a dis-
cussion of the possibility of avoid-
ing confusion and overlapping when
using the very limited band of wave-
lengths allotted to broadecasting in
this country. Some people, he said,
complained that the transmission
was too powerful whilst other com-
plained that it was not powerful
enough, and the speaker pointed out
the great difficulty encountered in
attempting to please everybody. He
strongly deprecated the use of re-
action, stating that it was wholly
unnecessary and that where extra
sensitiveness was required it should
be obtained by means of extra
valves. An interesting point which
was brought out in this connection
was that in many cases sets are

submitted to the Post Oftice
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for inspection and approval
and are turned down because
they cause aerial oscillation :
the makers then in some cases
submit the simple circuit
shown in the accompanying
figure, and protest that oscil-
lation is impossible in such a
circuit. According to Mr.
Shaugnessy, however, al-
though no interaction is in-
tended on the part of the

S
’

The questionable circuil referred lo in the

discussion.

not allow the use of adjustable re-
action in amateur receiving sets on
the aerial circuit, only fixed reaction
being allowed which, according to
Mr. Shaugnessy, is useless.

The speaker had some hard
things to say of the holders of ex-
perimenters’ licences, and in sup-
port thereof he gave a harrowing
account of a recent visit which he
made to Bristol where, after de-
livering a brilliant lecture, he was
about to demonstrate an elaborate
receiving set tuned in for receiving
Birmingham. Instead of Birming-
ham he received a vast amount of
screeching and howling, which he
attributed to the reaction of the
Bristol experimenters. In this con-
nection he gave a rather illuminating
definition of an experimenter wlen

manufacturers, the conditions

are not necessarily wholly dis-

closed by the circuit diagram.
If certain parts, for example the
inductance coils A and B, are
placed in certain relation to one
another in the assembly, reaction
may take place between them and
so cause aerial oscillation even
though the circuit diagram is a
most innocent-looking one,

In conclusion, Mr. Shaugnessy
stated that the Post Office, although
they had by some been accused of
adopting a ‘'‘dog-in-the-manger
attitude, were most anxious not to
adopt any such attitude.  They
were out, he said, to help the ex-
perimenter in every way they could,
and provided the experimenter
would take care to act strictly in
accordance with the conditions of
his licence, he would receive every
sympathy and assistance possible.

B3I
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iTH the development of sensitive and
V‘/ accurate wireless direction-finding

apparatus, the problems of navigation
in the air have been greatly simplified.

The pilot of an acroplane (or airship) is no
longer entirely dependent upon the accuracy
of his compass observation and °‘‘drift?’
calculations affording him a knowledge of
his position at any particular moment.

When flying at only a moderate height,
‘ohservation of land-marks is sometimes pre-
vented by the light haze which frequently
prevails, so that, in the not unlikely event
of a change of wind direction or strength,
reliance upon the compass alone may cause
the pilot to fly, quite unknowingly, several
miles out of his course.

The installation of a compact radio-tele-
phone transmitting set in the aeroplane, and
the establishment of two or more ground
stations, each provided with direction-find-
ing apparatus and inter-connected by land-
line telephones, one station also heing
equipped with radio-telephone transmitting
apparatus, enables the pilot of any aircraft
within range to ascertain either his bearing or
his exact position with case and promptitude.

Radio-telegraphy was originally used in
this connection, but with the advent of reli-
able and easily operated radio-telephone
apparatus, the telegraphic method, with the
attendant necessity for the aeroplane pilot
being a telegraphist, was soon displaced.

B 32

Suppose the pilot of a commercial aero-
plane having crossed the Channel is proceed-
ing in the direction of Croydon aerodrome
and wishes to ascertain his ‘‘ bearing ’’ from
the aerodrome—information which will indi-
cate to him whether he is steering a correct
course—he merely switches on his wireless
apparatus, calls up the Croydon Aerodrome
Wireless Station, and requests the desired

‘information.

Whilst the conversation is in progress, the
direction of the incoming waves is rapidly
determined by the operator at the ground
station, and in a remarkably short space of
time the pilot is informed that his bearing
from the ground station is, for instance, 152
degrees, or alternatively, he is instructed to
steer a course on 332 degrees. This latter
figure represents the bearing of the aerodrome
from the aeroplane, one bearing being the
reciprocal of the other, and being reckoned
in degrees from 0° (magnetic North) clockwise
to 359°. .

By the foregoing method, all that can be
determined is the ‘‘line of bearing,’”’ and,
except for an approximate idea obtained by
noting the strength of received signals, the
pilot cannot tell his actual distance from the
aerodrome.

As a matter of fact, there is a possibility of
error amounting to 180 degrees in the bear-
ing as measured by means of the direction-
finding apparatus at the ground station. All
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that the apparatus determines is the ‘‘ posi-

tion line” of the source of the incoming
waves, and as this ‘‘ position line '’ passes
right through the centre of the receiving
aerial or loop the actual source of the waves
may either be due North or due South.

In order to obtain what is termed a ** fix ”’
and so determine the exact position of the
aeroplane at the moment when the measure-
ments were made, two position lines are neces-
sary, the ‘‘ fix'’ being at the point of inter-
section of the two position lines.

The method adopted is illustrated in our
drawing. An aeroplane is seen making its
way inland and radiating from the aerial wire
hanging beneath the machine a request for
information as to its position. The request
is received at two direction-finding stations,
which are represented in our illustration by
Croydon and Lympne, and at each station
the ‘‘line of bearing’’ of the source of the
wave is rapidly and accurately determined.
The operator at Lympne does not communi-
cate with the aeroplane, but passes on the
result of his observation by land-line to the
operator at Croydon, who *‘lays off ”’ on a
map the two position lines, notes the point of
intersection, and immediately informs the
pilot that he is *‘ just over Tunbridge Wells ”’
(for instance).

Although the operations take some time
to describe, they can actually be performed
with great rapidity, which is very necessary in

233

view of the high speed at which the aeroplane
will be travelling.

Nevertheless, it is surprising, when one
appreciates what has to be done, to hear a
wandering pilot ‘calling out: ‘* Hullo, Croy-
don. \Where am I? I don’t know where the
deuce [ am. Where am 1?7’ and to catch the
prompt response: ‘‘ Hullo. Just a minute
i You’re over X——, steer on course
330 degrees.”’

The method of direction finding just de-
scribed, and illustrated in our drawing, has
the great advantage that no special direction-
finding apparatus is required in the aeroplane,
the full responsibility for the accuracy of the
bearing, or position, resting with the ground
stations.

The disadvantage, especially apparent
during the recent war, is that an aeroplane
ascertaining its position reveals its presence
and position to any of the enemy’s ground
stations provided with direction-finding
apparatus.

An alternative method, which overcomes
this last-named disadvantage, is to fit special
direction-finding apparatus in the aeroplane,
by means of which the pilot is enabled to take
wireless bearings on two or more ground
transmitting stations (known as ‘‘ beacon”’
stations), and can then work out his position
for himself, the responsibility for the accu-
racy of observations in this case, of course,
being with the pilot himself.

B 33
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LOOKING AFTER ACCUMU-
LATORS

By R. W. Hallows.

HE acid used must be of the

kind known as ‘“pure brim-

stone,” for the commercial
variety is obtained by a process
which leaves in it impurities
harmful to the plates. If you mix
the solution at home remember
to add acid to water, which should
be distilled and not taken from the
tap : never add water to acid, or an
explosion is likely to occur. Pour
the acid in little by little, until the
right strength is reached, and be
careful to use a sound vessel for

) mi||u||

mixing, as a good deal of heat is.

produced during the process.

A new batlery requires a long,
slow charge in order that a perfect
amalgamation may take place on
the positive plates. Charging
should be continued for some time
after gassing has first been noticed.
The accumulator should be brought
into use as soon as possible, but
directly the gravity of the acid has
failen to 1.17, or the E.M.F. to
1.8 volts per cell, it should be re-
charged, fresh acid solution being
placed in the cells.  After the
second charge there is no need to
change the solution so long as its
gravity remains correct, though a
little water may be requnred from
time to time to make good the
losses caused by the flight of
oxygen and hydrogen molecules
during gassing.

Do not overwork a new accumu-
lator; a safe rule is not to let the
discharge-rate exceed one twentieth
of the actual ampere-hour capacity
for the first few weeks. Thus an
accumulator, whose actual capacity
is 50 ampere-hours, should not be
used for heating the filaments of
more than five valves of the Ora
type, each of which consumes about
.5 ampere, or three of the kinds
which require three-quarters of an
ampere,

One of the worst foes of the L.T.
battery efliciency is the phenomenon
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known as ‘‘ Sulphating.’”” A certain
amount of lead sulphate is normally
formed on both sets of plates during
discharge, as we have seen. But
under certain conditions violent
action between acid and lead may
take place, with the result that a
hard white coating appears on the
plates, rendering the battery almost
useless. Sulphating may be caused
by having an acid solution that is
too strong or too weak, by discharg-
ing at too high a rate, by letting
cells run down to too low a voltage,
or by allowing them to remain for
some time in_a discharged state.
Avoid these things, then, if you
would keep your battery in good
condition and give it a long life.

Other points. to notice.are that
plates may bend or *‘buckle " if the
accumulator is short circuited, or if
it is worlked over hard, and that
terminals, unless kept greased, are
liable to be attacked by acid fumes.
When terminals become corroded
contacts cannot be good, and one
faulty contact in the L.T. circuit is
sufficient to account for all manner
of noises in the telephones.

One last tip: when buying an
accumulator see that there Is plenty
of space between the bottom edges
of the plates and the celluloid case.
The positive plates disintegrate as
time goes on and particles fall to
the bottom, forming a brown sedi-
ment. If ‘there is not sufficient
clearance this sediment may ruin
the accumulator by causing a short
circuit.

SOLDERING HINTS AND TIPS.

HE soldering called for in mak-

ing wireless apparatus is of
such an easy kind that any-
one can undertake it after a little
practice. People are rather apt to
““ funk ” it and to take their jobs
to a shop to be done, but there
is really nothing in it to shy at,
so long as a few simple tips are
borne in mind.
The first thing to remember is
that solder will not adhere to dirty
or oxidised surfaces: therefore,
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whatever the job may be, always
begin by cleaning up the surfaces
to be joined with a piece of fine
emery cloth. Don’t try to use a
large iron at first. A small one
grows cool rather quickly, but it is
vastly easier to handle. For very
fine work a mast useful iron can
be made by driving a length of }in.
copper rod into a tool handle and
filing its end into the shape of a
screw-driver.

Before it can be used a soldering
iron must be *‘ tinned.”” To do this
heat it in a blow lamp or a gas
ring untif it is just hot enough to
melt solder, then dip it into a little
resin or fluxite in which some small
pieces of so!der have been placed,
and work it about until the copper
is covered with a bright layer of
tinning.

Never heat your iron in the fire.
If you do so you will find solder-
ing difficult, for its surface is made
dirty by contact with coal an
ashes. A\ gas ring answers splen-
didly. Don’t overheat the iron, or
the tinning will be burnt off ; but
get it hot enough by leaving it in
the gas flame until the coloured
flames referred to above appear.

One of your first experiments
may be to solder a wire to the
shank of a terminal. Having
cleaned both properly and applied
fluxite, hold the wire in place with
a pair of pliers; take a little solder
from a stick with the iron and
apply it to the joint. The flux
fizzes for a moment, then a little
blob of solder runs on to the metal,
and as soon as it has set ‘a firm
joint is made.

At first you will feel that two
hands are a quite inadequate allow-
ance, but very soon you will- be
wielding the soldering iron with
confidence. Your early efforts will
not result in particularly neat
joints, for you will somehow man-
age to deposit far too much solder.
The excess, however, can be cleaned
off with a file. Whenever possible
make use of the process known as
‘“ sweating.’” Let us suppose, for
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example, that you wish to solder a
strip. of brass to a nut. Tin the
surfaces. of both by running a little
solder on to’them with the iron,
then place them together and hold
in the gas flame with pliers until
the “solder runs. ‘This is much
easier than the ordinary method,
and it makes  secure joints.
Don’t use ‘‘killed spirits** for
electrical work. .The acid has a
strong action. on the copper, and
unless you can remove all traces of
it the metal will corrode badly as
time goes on. Resin or fluxite are
perfectly safe and have no after
effects. Don’t imagine that a great
deal of solder makes a firm joint.
The thinner the skin of solder you
apply the better it will stick.

’

MAKING A TELEPHONE
DISTRIBUTING PANEL

OW that broadcasting is so
N popular, many wireless enthu-

siasts wish to employ several
sets of ’phones, so that more than
one person can listen-in at once.
Most sets are provided with
terminals for cne pair of
‘phones only, and the fix-
ing, say, of three pairs of
telephones to these sets is
often unsightly, and at the
best a makeshift arrange-
ment. The pane! about to
be descrioed obviates these
difficulties and allows the
*phones to be easily plugged
in and out. The one de-
scribed is made for three

sockets and two terminals are then
screwed to the panel and connec-
tions are made from top left to 1,
2 to 3, 4 to 5, and 6 ‘to top right,
by means of wires on the under-
side of the panel. These may be
clamped to the legs of the sockets
and terminals by means of extra
nuts, ‘or, better still, by soldering.
To complete the panel, fillets of
ebonite or wood are screwed to the
underside of the’panel so that any
projections underneath are raised
clear of the table on which the
panel rests.

It remains to prepare the tele-
phones for the panel. To do this,
one of the valve pins is soldered to
each of the tags of the telephone
leads. If only two pairs are in use,
one pair is plugged into sockets 1
and 2, and the other into 3 and 6.
If only one pair is .in use, it is
plugged into 1 and 6. The two
terminals are joined to the ‘phone
terminals of the set.

In this way it is quite a simple

pairs of ’phones, though, of
course, it can be extended to
accommodate any number,
For the plugs and sockets
the fittings sold as valve
pins and sockets are used—
they are very suitable and
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can be bought quite cheaply
from many advertisers in
this journal. Typical ones
are shown in Fig. 1, though
they often differ slightly in appezar-
ance.

The baseboard is best made from
ebonite, though hard wood will
serve if well dried and given several
coats of shellac varnish. The
dimensions may be altered to suit
the convenience of the maker, those
shown in Fig. 1 giving a rough idea
of the size. There should be a
space of at least 1in. between each
socket—if wood is used it is better
to increase this to 13in. Holes are
drilled in the base in the positions
shown in the figure, those marked
1-6 being for the sockets, and the
top holes for two terminals to con-
nect the panel to the set. The six

Yalve Socket

matter to plug in or remove any
number of °‘phones in the shortest
time, without confusion. Of course,
if a set is being built, the panel
could be incorporated into it quite
easily.

The use of valve pins and soclkets
can be extended to many parts of
the set. If the pins are slack it is
quite easy to open the prongs by in-
serting a screw-driver or knife
between them. W. E. M.

TIPS ABOUT INSULATION

66 ON’'T " spoil the ship for
want of a ha’porth of tar*
is a useful proverb. Trans-

lated into wireless parlance it

2S5
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reads : *“ Don’t spoil the chances of
the set you build by using poor in-
sulating material.”” One some-
times sces: fibre -and hardwoed
recommended for the mountings-of
wireless apparatus, but neither of
these is entirely to be relied upon,
at any rate where high-frequency
currents are concerned. These
currents have one marked pecu-
liarity—they travel not through
substances but over their surfaces,
thus giving rise to what is known
as the *‘ skin effect.”

Both wood and fibre are hygro-
scopic, that is, they collect moisture
very rapidly from the atmosphere.
Now moisture is an excellent con-
ductor of high-frequency currents,
and when any material that insu-
lates in its dry state becomes damp
on the surface they will ““creep ”
over it to an amazing extent. |
had a remarkable illustration of
this not long ago when using a
crystal rectifier on a set consisting
of two tuned anodes and a note-
magnifier. At one moment, when

the ‘¢ cat-whisker * was
making no contact with the
crystal, signals were heard ;
a slight adjustment of the
filament current of the
second H.F. valve caused it

b to rectify, and the signals
became strong. They were
passing by a short-circuit
through the mahogany base
on which the detector was
mounted i

When vou are marking
out ebonite for drilling.
don’t rule lines with a lead
pencil. The graphite of
which the *‘ lead ** is com.
posed is a fairly good con-
ductor, and these lines form
high resistance leaks f(rom
terminal to termina! when
the set is assembled. It is
best to use a sharp-pointed
scriber, and to be on the
safe side it is as well to scratch «
circle round each terminal. This
breaks up the polished surface.
which might otherwise allow a
little creeping.

If vour ebonite is verv highlv
polished, take off some of its gloss
by working it with the finest emery
cloth lubricated with turpentine.
It will then have a verv much in-
creased value as an insulato-.

USEFUL TIPS IN CONNECTION
WITH TERMINALS

ANY of the receiving sets
now on the market are
fitted with terminals which

are horizontally divided. It is not
always an casy matter to obtain a
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satisfactory grip on a wire with
these, and the following wrinkles
may be of value to those who have
suffered in this respect.

Looking at Fig. 2, it will be seen
that if the shank of the terminal is
firmly gripped between soft jaws in
the vice, a small flat may be filed
on. the centre rod at the point
marked X, and in the centre of the
flat a small hole may be drilled
through the terminal. This must
be as close to the base nut as

'possible, so as to avoid shearing the

iposes will be formed.

‘one being soldered fast,

‘to pass through wood,

wire. A secure grip is thus assured
on any wire passing through the
hole.

If a hole'is punched through the
terminal strips of a flash lamp
battery, and two such terminals as
described above be inserted, a unit
useful for many experimental pur-
(Fig. 2.)

If troubled with the
’phone tags slackening,
fit alock nut to the ter-
minals. If the existing
screws are too short for
this purpose, substitute

kept well apart; but in the close
quarters into which things must fit
in the set connecting wires must
frequently run very close together.

If any two conductors are
separated by only a short space,
considerable capacity may exist be-
tween them. Its effects are in-
creased if they run parallel for an
distance, or, if they are covered,
for the insulating material pro-
vides an excellent dielectric. 1f the
two leads belong to the same cir-
cuit, capacity will be added to that
circuit with highly undesirable re-
sults for short-wave work; whilst,
if they belong to different circuits,
high-frequency currents may pass
by capacity from one to the other
and set up oscillation. In making
up a panel, then, it is essential, if
good results are to be obtained, to
pay particular attention to the wir-

a terminal with two
movable nuts, the top

the lower one acting as
the lock nut.

File a flat in the end
f the screw, which will
then grip firmer than if
rounded. (Fig, 2.)

Where terminals have

it is. advisable to pro-
vide a bush of ebonite,
and washers of mica or
ebonite top and bottom.

For bushing, sections
of vulcanite pipe stems
will be found all that
could be desired, the hole already
provided, but being easily enlarged
if necessary. (Fig. 2.)

The washers, eircular or square,
may be made from the ebonite of
broken set-squares, this being of a

very suitable thickness.
G STHENLE

WIRING UP PANELS

~ VERYONE who has had a
E little experience of making

wireless apparatus will have

found, at some time or another, that ~

circuits which work perfectly when
hoolted up anyhow on the bench
are apt to give a good deal of
trouble when assembled on or
under the panels of a finished set.

The cause of this misbehaviour
is to be found, as often as not, in
the wiring. On the bench one has
plenty of room, and leads can be
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METAL PLATE

FINISHED TERMINAL

Fig. 2.

ing. The golden rules are these :
Keep all wires as short as possible;
be careful that those from grid and
plate in particular do not run
parallel or close together; see that
leads that must cross do so as
nearly as possible at right angles;
and do not increase capacity effects
by providing a good dielectric.

The only system which enables
all these things to be done is the
bare wire bridging method, which
is by far the best for all wireless
purposes. Use stiff, uncovered
copper wire of about No. 16 gauge,
malie your connections with bridges
bent into shape on a wooden
former, and solder all joints. Leave
a clearance of half an inch be-
tween wires that cross. As the stiff
wire ‘“stays put,” "there is no fear
of the short through leads coming
into contact with one another,
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Wiring done in this way makes
the neatest possible job, and it adds
considerably to the efficiency and
the stability of the set.

R. W. H.

AN INSULATING VARNISH

NUMBER of insulating var-
A nishes have appeared on the

market from time to time,
each claiming some special merit.
However, from the point of simpli-
city in preparation, and also to
some extent cost, the experimenter
cannot do better than employ an
ordinary shellac varnish. The var-
nish should be prepared as follows.

The shellac may be obtained from
a chemist or colourman, either in

the form of rough chips or
small flakes, which are some-
times known as “baiton lac.” The
shellac should be
broken up into small
vuecamire  pieces and placed in

< PIPESTEM 5 glass bottle having

a wide neck. The
final insulating pro-
perties of the varnish
are dependent to a
great extent upon
the liquid wused to
dissolve the shellac.
Methylated spirit con-

tains a large amount
of free water and,
consequently, if this
A A is used as the sol-
vent a certain amount

of water is sure to

become incorporated

with the article to

which it is -applied.

It is advisable, there-

fore, to wuse absolute
alcohol, which may be obtained
from a chemist.

Sufficient spirit is added to cover
the shellac, which may be dissolved
with or without the aid of heat. If
the solution is heated, great care
should be exercised, owing to the
liability of the evaporating spirit to
* flash back,” which might then
cause a serious fire. It will be
found that the spirit is soon soalied
up, and more should be added in
small quantities until all the shellac
has dissolved. The resulting var-
nish will be very thick, but it is
advisable to leep it in this condi-
tion, as it is always possible to thin
it out afterwards by the addition of
a little more spirit. It is a very
good plan to keep -two bottles of
varnish, one thick and the other®
thin, since both are equally useful
for verious purposes.
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A PROGRESSIVE UNIT RECEIVING SYSTEM

This forms the fourth parl of our special series of arlicles dealing with the construction of a complele

unit recelving sysiem.

Every issue will contain complete instruclions for making or using another

component parl, and the reader will have at his disposal the whole organisation of Radio Press lo

help him.
designed and fully tesled.
disappointing resulls.

are described.

These articles are written by the Editor himself, and the apparatus described has been
By carefully following out the instructions given, it is impossible fo oblain
Every piece of apparatus will be subsequently used when more ambitious sels

PART IV.—-APPARATUS FOR A ONE-VALVE RECE!VING CIRCUIT.

AVING dealt with the neces-
sary apparatus for a crystal
receiver, it is proposed to
give full details for the construc-
tion of a simple one-valve receiver.
This receiver will use the valve as
a high-frequency amplifier, a crystal
detector being used to rectify the
high-frequency amplified currents.
We will use all the component
parts already made and also several
more.

(Continued from No. 3, page 176.)

valve), four terminals (one going to
the grid, the other to the anode,
and the other two to the filament),
and a filam<nt rheostat or variable
resistance which is connected in
one of the leads to the filament
sockets to enable the current flow-
ing through the filament of the
valve to be varied.

Fig. 8 shows the completed valve
panel, which may be made either
in ebonite or wood. Ebonite, of
course, is prefer-

able, but as these

»
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articles are being
written primarily for
those who do not
possess facilities for
instrument work,
the actual pieces of
apparatus on which
these

notes are

based have been
made in wood.

Three pieces of

wood are required.
One is shown in

Fig. 1.—Giving dimensions of wood.

Additional Apparatus Required

We will require another 20-turn
variable inductance, tapped at each
turn as described in No. 1 of
Wireless Weekly.

We will also require another
variable inductance consisting of
100 turns tapped at every 20 turns,
as described in No. 2 of this
journal.

In addition to these extras we
will need a valve panel, a high-
tension batterv, and a six-volt
accumulator.

The Valve Panel

An essential unit in any valve
receiving system is the valve panel,
which is nothing more or less than
a base-board on which is fitted a
valve holder (fitted with four
sockets to take the four pins of the

Fig. 1, which gives
the dimensions.
Two ledges, dimen-
sioned as in Fig. 2,
are also provided,
and these are secured,
as shown in Fig. 3, to

the end of the base-
board, so that the
latte- is raised above

the level of the table to

next thing to do is to screw down
the vaive-holder to the base-board.
The actual tvpe of valve-holder
recommended is the kind shown in
Fig. 4. A ledge is provided to

Fig. 2.—Giving dimensions of the
ledge.

enable the holder to be screwed
down to the base-board.

As shown in Fig. 3, a large hole
is made in the base-board to allow
the pins at the bottom of the valve-
holder to pass through without
touching the wood. The holder is
then screwed down to the board.
Instead of using the type of valve-
holder shown in Fig. 4, any of the
other kinds on the market may be
used, but this type is to be pre-
ferred when using a wooden basec-

_enable the wiring, etc.,
to be clear. Fig. 3
also shows the holes
which have to be made

in the wooden base-
board to allow ter-
minals, valve holder,

and filament rheostat
to be attached to the
baseboard.

The next st-p in the making of
the panel is the attachment of four
terminals, one at each corner.
These terminals are preferably of
the Army 4 B.A. type, aithough
this, of course, is not important.
Having fitted the terminals, the
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Fig. 3—The Base-board.

board. If other tyvpes are used,
there is a danger of leakage
between the pins through the wood.

The valve-holder should be so
arranged that the socket corre-
sponding to the grid pin on the
valve points towards the midd'e
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point between the grid and anode
terminals, which are marked G and
A in Fig. 5. Fig. 8 shows the
arrangement of the valve-holder orr
the panel. , .
Having secured the valve-holder
to the basc-board, the filament
rheostat should.-be scréwed to the
board in such .a way: that the knob
projects above the board and the
resistance below. .
The rotary ‘type of rheostat
shown in Fig. 6 should be used,

.

Fig. 4.—The valve-holder.

and it may be purchased from most
of the advertisers in this journal.

Fig. 7 shows a cross section
through the valve panel, and this
figure illustrates how the. rheostat
and valve-holder are fitted to the
base-board.

Fig. 8 shows the completed valve
panel without the wiring.

Having fixed the - terminals,
rheostat, and valve-holder to the
base-board, it is now necessary to
wire up the panel. Fig. g shows a
view from the top of the panel, the
wiring, which, of course, is under-
neath the base-board, b-ing shown
in dotted lines. The reader should
not confuse this view with an

Fig. 5.—The valve-holder mounfed on the base-board.

underneath view of the panel. Tt
is a top view.

Fig. 10 is an
view of the panel
wiring.

underneath
showing the

The High-Tension Battery

The high-tension battery should
preferably have a value of between
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‘ever, it is desired

36 and 72 volts. Most valve cir-
cuits will work on as low g voltage
as 36, but considerably louder
signals are obtained when a higher
voltage is used, in spite of the fact
that valve manufacturers' often
specify, say, 45 volts as suitable for
the valve they
supply.

High - tension
batteries may be
bought made up
in units of 36
with suitable tap-
pings at every ¢
volts. If, how-

to make one's
own high-tension
battery, the first
thing to do is to buy a number
of flash-lamp batteries which con-
sist of three cells each—the price
of these batteries is quite reason-

Fig. 6.—A rolary lype rheastat.

able—and by connecting a number
of them in series, it is possible to
obtain the desired voltage.

Each flash-lamp
battery gives a
voltage ot about
43, and if it is
desired to have a
high-tension bat-
tery of, say, 36
volts, one ‘simply
has to divide 4%
into 36 and the
result will be the
number of flash-
lamp batteries re-
quired. In the
special case
quoted, ei g ht
flash-lamp b at-
teries will be necessary. If a
voltage of 72 is desired, sixteen
batteries will be more than suffi-
cient to give the necessary E.M.F.
It is, of course, necessary to allow
for the batteries to drop in voltage
as they are used.

We “will assume that the high-
tension battery is to have a value
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Fig. 7.—Cross seclion through valve panel.

May 2, 1923

of about 72 wvolts. Sixteen flash-
lamp batteries are bought and are
arranged side by side in a wooden
box, measuring internally 2in.

wide by 2%in. deep by 13in. long.
Fig. 11 shows the complete high-
tension battery.

(@ M

—

The only points to notice are the
terminals which are fitted at the
end of the box. These terminals
are not screwed into tite wood, but
are fitted to strips of ebonite
screwed to the wood.

Fig. 12 shows in detail one end
of the battery. It will be seen that
a strip of ebonite S is placed across
a rectangular gap in the end piece
of the box. This strip is tixed
to the end piece by screws passing
through the ends of S. In the
middle of the strip is fitted a ter-
minal. The nut which secures the
terminal at the other side of the
cbonite strip S is connected to the
positive terminal of the first flash-
lamp battery. The positive strip of
brass which acts as the terminal of
the flash-lamp battery is nearly
always the shorter piece, but the
infallible test is to see which of the
two strips of brass of the flash-lamp
battery is nearest the outside. The
one which is nearest to the end of
the battery is the negative, whereas
the brass strip which comes out
of the battery about half an
inch from the end is the positive
terminal.

Before actually placing the bat-
teries in the box, the latter should
be carefully dried and then painted
inside with paraffin wax, which
should be allowed to soak into the
wood. The process is facilitated by
keeping the box warmed before a
fire while the inside is painted with
molten paraffin wax.

When the batteries are placed in
position they should be so arranged
that the positive terminal of one
battery is next to the negative ter-
minal of the other, and so on.- The
batteries are then connected in
series, the positive terminal of the
first going to one terminal of the
complete high-tension battery and
the negative terminal of that flash-
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v Torminal A

Fig. 8 —The valve-holder mounfed with the filament

rheostat.
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Fig. 9.—A view from the lop of the
panel
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lamp  battery = being
joined by means of a
wire to the positive ter-
minal of the next bat-
tery. The negative
terminal of this latter
battery is then con-
nected to the positive
terminal of the next
one, and so on. The
different batteries
should be joined to-
gether by means of a
wire soldered to the
brass terminal strips.
The negative ter-
minal of the last bat-
tery in the box is
connected to the ter-
minal at the far end
of the high-tension bat-
tery box, this terminal
being secured on the
strip of ebonite as was
done in the case of the
other terminal.
(Next week: A Com-
plete Combined Valve
and Crystal Receiver.)

Fis. 12.—O0nz end of the H.T. baftery.

£250 PRIZE COMPETITION.

E regret that a slight error

has crept into the circuit

diagram of the receiver used
in connection with this competi-
tion, as described in [Wireless
Weekly, No. 2, on page 124. It
will be seen, referring to the poten-
tiometer (300 ohms), that the far
end of the potentiometer is not con-
nected to anything, and that the
wire from the detector valve fila-
ment passing near the free end goes
to the H.T. positive terminal.

The wire from the filament of the
detector valve should be joined to
this end of the potentiometer and
should go to the negative or com-
mon wire instead of to the H.T.
positive. It is also stated that the
filament control for the high-fre-
quency valve should be fitted inside
the case, and that for the low-
frequéncy valve in the remote con-
trol. This should be reversed. It
is also not clear that the coupling
between the aerial and aperiodic
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coils may be varied if necessary.
The adjustment, as pointed out, is
normally fixed by means of a small
screw, but for experimental pur-
poses it is possible to move the two
coils so that the coupling is altered.
In connection with the trans-
formers = connecting the low-fre-
quency valves, .the wording of the
description is such that there
appears to be some special arrange-
ment for giving the grids of these
valves a definite nedative potential.
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THE TECHNICALITIES OF BROADCASTING

By P. P. ECKERSLEY, B.8c., AM.I.EE., Chief Engineer of the British Broadcasting Co.

This article,

the second of the series, deals with the special

control circuits employed to meet the requirements of broadcasling.

PART II.—TELEPHONE CONTROL CIRCUITS FOR RADIO-TELEPHGNY

(Continued from No. 2, page 96.)

Introduction

HE Patent Office has, 1 believe, had
many patents filed for methods of tele-
phony control for wireless telephony,
and it is a remarkable fact that only two
methods have really survived the searching
tests of practical needs.
The two methods in question are familiarly
known as choke control and grid control.
It might be well to summarise these two
methods.

Choke Control

I do not wish to insult my reader’s intelli-
gence by giving too detailed a description of
choke control, but 1 have found a certain
amount of misconception exists as to the
actual modus operandi of this arrangement.

In an ordinary ‘‘oscillating cireuit’’ or
high-frequency generator employing the
valve, between limits, the high-frequency
oscillations are directly proportional to the
applied voltage. Thus, if the voltage applied
to the oscillating circuit is varied in sympathy
with the sounds to be radiated, a reliable and
distortionless system of radio-telephony will
be achieved.

Suppose, then, a steady voltage is applied
to the oscillation generator, but that in series
with this D.C. supply we connect the
secondary of transformer the primary of
which is energised by the voice alternating
currents, then obviously the secondary volt-
ages (alternating) will be superimposed on
the D.C. steady supply.

Take Fig. 1. Here T is the transmitter
and’ M represents a microphone for convert-
ing sound disturbances into similar efectric
disturbances. G is the source of D.C.
supply, and superimposed on it will be the
alternating current voltages in the second-
ary of T.

Now the whole point I am getting at is that
if a power W is required to maintain the
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circuit LC in oscillation, then a power
W must, assuming 100 per cent. efficiency,
be absorbed in controlling these oscillations.

Thus if G is giving 1 kw. to maintain
LC in oscillation, M must be capable of
delivering 1 kw. to control the oscillations
fully. Obviously, since T is a transformer
and there is a steady voltage E applied by G,
the actual voltage applied to LC must vary
for full control between +:2E and zero.

Now we have no microphone arrangement
that will control, say, 1 kw. by just talking
at it, and the usual circuit pertinent to this
argument is shown in Fig. 2.

lere the microphone currents are ampli-
fied and an auto-transformer arrangement
used.

Now from the above argument obviously
the valves V must be capable of dissipating

Air Corve Choke
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Fig. 1.—Simple choke-control circuil.

the same power at its anode as is supplied to
the oscillation generator.

If 1 kw. is needed to maintain the circuit
LC in oscillation, 1 kw. must be dissipated
at the anode of V¢ and hence V¢ must be
capable of dissipating more watts than V ,
because V°, the oscillating valve, only has to
stand the losses in the oscillation generator.

This is an important point, and is often
lost sight of in the design of choke-control
systems.
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Another Final Point on Choke Control.

If the ideal system as outlined above has
been built up, it is obvious that the voltage
variations applied to L C will vary between
+2E and zero. This seldom happens in
practice, and it would be inadvisable to
arrange things in this way because a touch
more control and ‘‘ breaking ”’ would occur,
1.e., the set would be stopped oscillating.
But what is important is to see that the
circuits L C and associated reaction coil are
so adjusted that the oscillating currents are
everywhere strictly proportional to the
applied voltages. If, say, 2,000 volts are
normally applied, it is no good if the set stops
oscillating when these volts drop to 1,000.
There should be, strictly speaking, oscilla-
tions in L. C of Figs. 2 and 1 even if only
1 volt is applied, and if there are 2 amps
oscillating current at 2,000 volts there should
be 4 amps oscillating current at 4,000 volts.
Many circuits give had speech because of
maladjustment of the high-frequency circuits.

Grid Control

The fundamental circuits of grid control
are shown in Fig. 3. No one to my mind
has really given a satisfactory explanation of
how grid- control really works. There is
evidence to show that using the circuits of
Fig. 3 much of the control is a wavelength
control, but the control gets less and less
effective the longer the wavelength.

Certainly, too, there is an amplitude con-
trol present. The whole action is involved,
but one point is most noticeable, namely, that
grid control as ordinarily applied gives a

1
| A Qo< ¢ hoke
Awto Truns. .- Choke)

i+

™

Fig. 2.—Choke-conlrol circuit in which the microphone
potentials are amplified.

‘“ trigger control ’—that is to say, energy does
not have to be wasted in the control system
anything like so much as in choke control.

The Needs of Broadcasting

The whole aim and object of the designer
of a broadcast transmitter is to get perfect
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proportionality between the sound and the
control of the radiation. It is obvious, then,
that the ordinary grid control is no good at
all, since the adjustment of the receiver in a
wavelength control system will largely in-
fluence speech-quality and intensity.  The
broadcasting becomes more and more suc-
cessful the more powerful and stable the
transmitter, and hence the more robust and
foolproof the receiver.

Choke control, then, though expensive and

3
- I_}
= —1
-
oy,
T 0 Transéormer for
Meduivhen

Fig. 3.—A grid-conlrol wireless telephone circuit
in which the microphone potenlials are applied
{o the grid of an oscillaling valve.

to an extent wasteful, is by far the most ideal
method.

Only one proposal has been made for a
trigger control .that combines the above
desiderata, and some trouble might be experi-
enced in its application, although theoretically
the method appears very feasible.

Forms of grid control might be used which
combine robustness, deep modulation, and a
constant wavelength, but it is probable that
as much energy wastage in valves would be
present as with choke control if precautions
to obtain the above conditions were taken.

A Last Word

There is a form of control known as absorp-
tion control, which works by varying the
‘“ resistance ”’ of a valve which has its anode
and filament connected across the aerial
tuning inductance.

As more and more positive is applied to
the grid of the absorbers more and more
energy is absorbed from the aeral, and
a strictly proportional control may be
obtained.

But—and here’s the rub—there is a very
heavy harmonic introduced in the radiation.
Thus the method is open to objection on this
score.

BT
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News

BY OUR SPECIAL CORRESPONDENTS.

FEYHE P.M.G.’s speech in the
House of Commons may be
summarised briefly, ** Much

cry and little wool.”” After all the

preliminary trumpetings in the

Press, after all the posing as the

champion of the people, and as

their protagonist against moncpoly,
he promises to remit the applica-
tions for the experimental licences
to a committee of technical authori-
ties, and speaks of the appointment
of another Committee to investigate
the whole subject.
* * *

The poor constructor who was
looking for a solution of his diffi-
culties is left unprovided for. The
B.B.C.,, to do them justice, were
willing that a licence should be
issued which- would legalise the
position of most of those who have

constructed their sets; and it made’
who -

some provision for those
wished to make their sets in future.
Now everything will have to wait
until the new Committee gets
going. The B.B.C. instantly ac-
cepted the invitation to send a re-
presentative.
* * *

Mr. Rex. F. Palmer, Station Di-
rector of 2.0, has taken part in
many a stirring episode in his time.
He was air pilot to Mr. Lowell
Thomas when that accomplished
gentleman was in Palestine getting
the material for his ¢ traveloques.”
\When in the course of a forenoon
Mr. Palmer has about 25 artistes
ringing up postponing or cancelling
engagements, he thinks longingly
of the good old days when he had
nothing to do but bomb the Bosch,
or bother the Bulgars, or terrify
the Turks.

* * *

Amongst other things, Mr.
Palmer is a B.Sc. of London Uni-
versity. He has specialised in
acoustics, and he gets plenty of op-
portunity of increasing his know-
ledge of the subject—at the tele-
phone, listening to the jazz maniacs,
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to 5.30 each evening.

who, after some classical items, ask
him to * cut out that sob stuff,”
or to the highbrows who, during

the dance music, beseech him to
give them some real music.
* * *

The Princess Alice was very gra-
cious in accepting the offer to open
the new women’s hour, which is to
be a feature of all the B.B.C. pro-
grammes. Some members of the
Royal Family have declined on ac-
count of the publicity involved. So
have some _illustrious statesmen,
needless to say, also from reasons
of modesty.

* * *

It has been decided that the
¢ women’s hour’ will be from j5
It will be ali
‘“ talkee, talkee,”’ about everything

" woman has an interest in, and there

willbe no music. It will be inter-
esting to know if the women
listeners-in  will take this lying

down, ' It will be so desperately

hard listening to other women talk-

ing :and never getting a word in
edgewise, more especially when the
ladv at the transmitter end of the
business says something obviously
silly from the listener’s point of
view.

* * »

Perhaps if the monologue begins
to pall a little, the B.B.C. will ar-
range to broadcast the chatter in
Mrs. X.’s drawing-room what time
a dozen ladies are going good and
strong on the servant problem. [f
thev could also broadcast the re-
marks of Mrs. X.’s guests when
thev get outside the door. that
would be even more interesting.

* * *

The experiments which the
B.B.C. made for receiving 2L.O at
Wemblevy were a brilliant success.
The speakers were heard all over
the Stadium with perfect clearness.
The B.B.C. made a strong effort to
get permission to broadcast a pro-
gramme for the benefit of the
crowds at the Cup Final, but the
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postal authority at the moment of
writing. is not favourable.
#* * *

This is a pity, because the possi-
bilities of this kind of broadcast-
ing are almost limitless. It might
be possible to broadcast music suit-
able to the play, when things were
going slow and the players angling
for a draw. *‘ The Dead March ”
booming over the public would be
very appropriate, and Rachmani-
noff’s celebrated ** Prelude > would
aptly express the feelings of the
Totspur Rangers when their centre
puts a penalty kick a yard over the
bar.

* * *

May 20th will be a big day in
broadcasting. The speeches which
the Prince of Wales and Generals
Foch and Haig will make to the
British Legion at the Queen’s Hall
will not only be broadcast from
2.0, but will be relayed by land-
line to all the other stations and
transmitted from these, so that all
the country will have the pleasure
of listening-in to the illustrious
voices.

* * *

There will be 5 tons of canvas
-used in deadening the new studio of
2.0, so that the efforts to make
it sound-proof should be crowned
with success. No doubt the direc-
tors of the B.B.C. will hold their
meetings there when the next Press
“ stunt ’’ is on.

3* * 3

The new station director at New-
castle, Mr. Bertram Fryer, has
quickly made hosts of friends in the
North. His previous theatrical ex-
perience is standing him in good
stead. There is no doubt that more
than a touch of showmanship is
necessary fo;; a go;)d stz:tion director.

The site of the new station in the
South of England will soon be fixed.
It is probable that both Southamp-
ton and Plymouth will be disap-
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pointed when the announcement is
made.
* ¥* *

The Glasgow Station continues to
be heard over great distances, and
many compliments have been re-
ceived from Scotland as to the
excellence of the programmes. Mr.
Carruthers is proving an excellent
station director, and he is a
musician of the highest ability him-
self, and no man knows the
musical taste of Scotland better.

* * *

Birmingham Station
is also heard a sur-
prisingly long way off,
but the story of the
ship’s officer who re-
ceived the Birmingham
concerts all the way to
New York and back
again requires looking
into. If that is the
way ships’ wireless in-

stallations are being Mr. Palmer
used there is a neglect (Uncle Rex), Di-
of duty somewhere, rector of the
and an SOS call may London  Broad-

be neglected.
* * *

The other evening there
was a little competition at
2LO. A piece entitled A

Musical Switch ** was sub-
mitted. It contains a few
bars from exactly fifty
pieces. The idea of the com-

petition was to name as many
of the pieces as possibic,
Four pieces were purposely
left out of the selection.
Some hundreds of competi-
tors sent in replies, and five
of them contained the whole
fifty names. Now, how did
thev do it?
*

* *
‘The Cardiffl pro-
grammes continue to

give great satisfaction,
not the least attractive
ttems of which are those
which are written or
composed by the station
director, Major Corbett.
Smith.

* * *

The station directors of the
B.B.C. meet monthly in conference
to exchange ideas and pool their
experience. The next conference
will be held in Manchester, where
Mr. Wright has troops of friends.

* * *

IRMINGHAM.—Important de-
velopments will probably take
place at an early date in connection
with the Birmingham broadcasting
station. At the present time 5IT

casting Stalicn.

is housed in buildings belonging to
the General Electric Co., at their
Witton works, a distance of some
four miles from the city. Artistes
whose services are obtained for the
nightly programmes have to make
the slow journey to the distant
suburbs. It is understood that
arrangements are being made for
the establishment of a studio in
Birmingham itself, which will be
linked up with the broadcast station
at Witton.

RISTOL.—Judging by the num-

ber of new aerials springing up,
Bristol has a pretty severe attack
of radio fever,

This is especially noticeable since

the Cardiff station commenced
operations, We learn that consider-
able interference is being caused in
the district by amateurs who are
abusing the principle of reaction.
Cardiff is now received very well
upon two valves, the alteration in
the wavelength having minimised
the interference from spark stations.
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ULL.— Interest in broadcast-

ing, and wireless generally,
appears to be on the increase; -but
this district is rather at a disadvan-
tage owing to its distance from the
broadcasting stations.  With Man-
chester as the nearest, and this over
eighty miles away, it requires a
three-valve set to give satisfactory
resuilts. The best reception appears
to be obtained from 2L.O, but
*fading * is frequently trouble-
some.

: * *
ANCHESTER.—The Manches-
ter station of the B.B.C. is

making a special study of the possi-
bilities of relaying. For some
weeks past the Paris time signals,
transmitted from FL at 10.45 p.mn.
G.M.T., have been relayed on the
broadcast wavelength. Experimen-
tal relaying from the London and
Birmingham stations has also been
‘ried with very satisfactory results.
One day recently listeners-
in had the somewhat
novel experience of hear-
ing musical items relayed
from 'Paris. The signal
strength was considerably
less than usual, but never-
theless quite good. Man-
chester claims the honour
of having the first church
choir to broadcast in this
country, namely, St
John’s Wesleyan Parish
Choir, of Langworthy
Road, Weaste, -near Man-
chester.
W * %
HEFFIELD. — We
learn that the news an-
nounced by Capt. Eclers-
ley in Sheffield, that
the B.B.C. are to crect
a relay station near the
city, has caused an ap-
preciable increase in
the sale of crystal sets
and parts, and a big
boom in the cheaper
types of receiving sets
is expected during the
rext few weelks.
* * *

({ARDII"F.-—Since the opening of
the Cardiff broadcasting station
enthusiasm in the Rhondda Valley
district has grown apace. Fears
were entertained that the local
screening effects would render re-
ception very difficult, as in many
towns a crystal receiving set proved
practically useless unless the receiv-
ing station was situated upon fairly
high ground. Despite these fears,
however, th: results obtained so
far are proving very satisfactory
indeed.
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BETHNAL GREEN AND DIS-
TRICT RADIO SOCLIETY
(H.Q., Men’s Institute, Wol-
verley Street, E.2).

Hon. Sec., Mr. S. A. DENNISON.

On April 17th Mr. J. H. Reeves,
M.A., delivered a lecture entitled *‘ Am-
plification by Valves,” in which he de-
scribed most clearly the action of the
valve and gave hints on the design and’
construction of sets.

The importance of the correct value of
gridleak was emphasised, and the lec-
turer suggested the use of one consisting
of a blacklead line on ebonite, which
could be adjusted during use. The best
methods of H.F. amplification were then
discussed in detail.

DARTFORD AND DISTRICT
RADIO SOCIETY (H.Q., Dart-
ford Grammar School).

Mgr. E. C. Deavin,
84, Hawley Road,
Dartford, Kent.

On April 20th, at the headquarters, an
exhibition and demonstration of home-
made apparatus was proceeded with,
and extremely good examples of work
were on view, and were tested on the
aerial. 2LO was audible throughout
the proceedings by means of a
* Brown *’ loud-speaker. The head-
quarters is now being equipped with a
four-valve set (1t H.F., D., 2 L.F., and
a frame aerial) on the unit principle, to
enable experimental work to te carried
out. This Society mecets cvery alter-
nate Friday, the next meeting being on
May 4th, at 8 p.m.; all wircless en-

Hon. Sec.,

thusiasts are cordially invited to
attend.
HACKNEY AND DISTRICT

RADIO SOCIETY (H.Q,
Y.M.C.A.,, Mare Street, Hack-
ney, E.8).
Hon. Secc., Mr. C. C. PuiLuips,
247, Evering Road, Clapton, E.s.
By kind permission of the authorities
a visit to Croydon Acrodrome has been

arranged,
On Thursday, \pnl 1igth, Mr. O. S.
Puckle lectured on ‘Telephone Re-

ccivers,” dividing his lecture into five
sections: (1)  Electro-magnetic, (2)
Electro-static, (3) Electro-thermionic,
(4) Piezzo-electtic, (5) Mechanical.

B 44

.discussions invited.

1llustrations were given on the black-
board, and in turn he referred to The
Johnnsen-Rahbeck loud speaker, the
Thermophone, and the Stentorphone.
Questions were then fired at the
speaker, which showed the great
interest taken. After the lecture a
two-valve converted Mark [Ill. tuner
set was tested on the Society’s aerial,
and worked excellently with a loud-
speaker.

ILFORD AND DISTRICT RADIO
SOCIETY (H.Q., St. Mary’s
Hall, High Road, Iiford).

Hon. Sec., Mr. A. E. Gregory,
77, Khedive Road,
Forest Gate, E.7.

On April 19th Mr. A, G. S, Gwinn
lectured on ** Short Wave Recep-
tion ** (waves under 300 m.), and
stated that efficiency of the Aerial-Earth
System was the first thing to receive
attention, a single wire being recom-
mended. The plug-in type of coil was
also recommended, but the lecturer said
he had obtained very good results by
using the aerial coil of an ‘* army ™
shart-wave tuner.

He uses a ball type of reaction coil,
wound in two sections, comprising fifty
turns of No. 30 s.w.g. s.c.c. wire.
The spindle rotates at the aerial end of
the coil. For very short waves (under
150 M.) one section only of the reaction
coil is used. For waves up to 2,000
metres the same efficiency |is obtained
with external loading coils. The lec-
turer thought that for H.F, amplifica-
tion on S.W. * tuned anode '’ coupling
was the only practicable method.

LEYTON RADIO CLUB (H.Q.,
Church Army Social Centre,
Russell Mission, Goldsmith
Road, Leyton, E.10).

Hon. Sec., Capt. H. TuorLey, C.A.

This Club meets every Wednesday at
8.1§ p.m., when lectures are given and
Mr. J. D. Cassels,
K.C., M.P., has become President, and
several Members of the Council are
Vice-Presidents. The membership fee
is 1s. per month, and all those in-
terested in wireless are cordially invited
to join. Particulars may be obtained
from the Hon. Secretary.
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PUDSEY AND DISTRICT RADIO
SOCIETY (H.Q., The
Mechanics’ Institute)..

Hon. Sec., Mgr. \V. G. A. DaxiELLS,

21, The Wharrels,
Lowtown, Pudsey.

On April 16th Mr. F. Wild gave the
first of a series of lectures of an ele-
mentary nature. The lecturer ex-
plained how speech was conveyed by
means of sound waves and transmitted
by the throat and lips of the speaker,
and detected by the ear. Such great
interest was shown that Dr.
kindly consented to give a dis-
course on ‘‘ The Ear®’ at a future
meeting.

SMETHWICK WIRELESS
SOCIETY (H.Q., Technical
Institute, Smethwick).

Hon. Sec., Mg. R. H. Parker, F.C.S,,

Radio House, Wilson Road,
Smethwick, Staffs.
On March gth Mr. R. H. Parker

lectured on ** The Production of Alter-
nating Currents,”’ and some very good
lantern slides (loaned by the G.E.C.,
Ltd.) were exhibited. This Society,
which meets every Friday, has
vacancies for new members, and an ex-
cellent syllabus of lectures has been
arranged. Particulars may be obtained
from the Hon. Secretary.

SALE AND DISTRICT RADIO
SOCIETY (H.Q., 37, School
Road, Sale, Cheshire).

Hon. Sec., Mg, H. FowLER,
‘ Alston,” Old Hall Road,
Sale.

The opening exhibition at the new
headquarters took ‘place on April 7th,
Mr. B. Ingleby (chalrman) perform-
ing the ccremony’ in the absence of
Councillor J. U. Thornton (Iresident).
A\ show of amateur apparatus and that
of local dealers caused a crowded at-
tendance, making the task of inspection
rather difficult. Good examples of
component parts made by juvenile mem-
bers, and samples of work in the
Amateur Section by Mr. J. R. Burne,
Mr, D. F. Owen, and Mr. G, R. Lewis
were exhibited. .\Ir. Burne (2 K.W.),
winner of last year’s Transatlantic Test,
showed a 7-valve set made by himself.
Mr. Lewis (2 W.K..) showed a trans-
mitter and a 6-valve receiver, which
had both been made from raw material,
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and many other very interesting
features were on view. Altogether the
exhibition was a great success, and ex-
ceedingly instructive and interesting
meetings at the new headquarters are
anticipated.

SUNDERLAND WIRELESS AND
SCIENTIFIC ASSOCIATION
(H.Q., Westfield House,
Sunderland).

Iion. Sec., Mr. A. RiCuARDSON.

On April 7th Mr. H. G. MacColl
lectured at the club rooms on ‘‘ Some
Methods of Recording Wireless Sig-
nals,’’ pointing out that messages were
first recorded on paper tape, but re-
ception by ear was favoured when the
crystal detector was used, whilst it be-
came possible to record messages at
high speed and at great distances when
the triode came into usc.  Circuits
were described and the Turner relay
was seen in actual operation, when
messages were received from a Dutch
station. A sensitive gas flame was
shown to allow of reception of messages
by its movement.

On April 4th Mr. I.. A. Sayde, B.Sc.,
A.1.C., opened a discussion on ‘* High-

frequency Amplification,”’ which

showed that some members found

‘““tuned anode ”’ and ** transformer’’

couplings equally efficient on short

waves.

UXBRIDGE AND DISTRICT
RADIO EXPERIMENTAL

SOCIETY (H.Q., Willowbank
Tea Rooms, Uxbridge High
Street [Bucks End]).

Ilon. Sec., Mr. J. R. M. Day,
10, Cowly Road,
Uxbridge, Middlesex.

On April roth Mr. R. Piper lectured
on *‘‘The Principles of Wircless
‘I'ransmission and Reception,’”’ and
illustrated his lecture with a demon-
stration of apparatus.

SWANSEA AND DISTRICT
RADIO EXPERIMENTAL
SOCIETY (H.Q.,, Y.M.CA,,
St. Helen's Road).

Hon. Sec., Mr. H. T. MorGaN,

218, Oxford Street,
Swansea.
The "Swansea and District Radio

Experimental Society held their usual

weekly meeting at headquarters last

week. Owing to the indisposition of

M. P. V. Walters, who was to have

delivered a lecture on ‘‘ Transatlantic
Telephony,’’ the secretary, Mr. H. T.
Morgan, installed his g-valve set and
lectured on various wireless circuits.

Many debatable points were cleared
up and concerts received on a loud
speaker from Cardiff, Newcastle, l.on-
don, Manchester, and Paris.

THE SYDENHAM AND FOREST
HILL RADIO SOCIETY (H.Q.,
Greyhound Hotel, Sydenham).

Hon. Sec., Mr. M. E. Hampsuireg,
139, Sydenham Road,
S.E.26.

Very interesting lectures have becn
given by Mr. M. E. Hampshire on
* The Sensitising of Wireless Head-
phones,” by Mr. Cox on duolateral
coils, and by Capt. S. A. Huss on ele-
mentary crystal circuits. This Society
provides for persons with elementary
and advanced knowledge, and anyone
desiring information on anything apper-
taining to wireless is most cordially
invited to attend the Society’s meetings.

THE WARRINGTON RADIO
ASSOCIATION (H.Q.,Y.M.C.A.,
Market Gate, Warrington).

Hon. Sec., Mr. W. WHITTAKER,
Brickmakers Arms,
School Brow, Warrington.

Mr. W. H. Taylor lectured recently
on ** Frame Aerials and their Uses,”’
and demonstrated by means of a
three-valve set (1 H.F., D., 1 L.F.),
employing reaction on the secondary
circuit and a frame aerial (4ft. square
wound spirally with five turns of bel}
wire).

The directional properties of a
frame were dealt with, and later 2ZY
Manchester was received upon three
pairs of ’phones laid on the table.

This Society meets on the second
and fourth Thursday in each month at
7.30 p.m., and the Seécretary would
like to hear from any radio society
within fifteen miles of Warrington
with a view to arranging an interest-
ing summer programme,

WEST LONDON WIRELESS AND
EXPERIMENTAL ASSOCIA-
TION (H.Q., The Acton and
Chiswick Polytechnic, Bath
Road, Chiswick).

ITon. Sec., Mr. H. W. Cor10N,

19, Bushey Road,
Harlington, Hayes, Middlesex.

At a mecting on April 15th Mr.
T. W. Hyne Jones gave an interest-
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ing paper on ‘‘ Primary and Secondary
Batteries: Their Construction and
Action.”” The following methods of
producing an E.M.F. were explained:
(1) Chemical, (2) Mechanical, (3) Ther-
mal, (4) Frictional. Primary cells and
accumnulators were dealt with and the
meanings of Polarisation, Capacity,
Efficiency, etc., were made clear.

WIMRLEDON RADIO SOCIETY

Hon. Sec., Mr. C. G. STOKES, =
Worple Avenue,
Wimbledon.
The inaugural meeting of this
Society was held at the Red Cross
Hall, . Wimbledon. Future meet-
ings will take place on Thursday
evenings.

WIRELESS AND EXPERI-
MENTAL ASSOCIATION
(H.O.. Camberwell Central
Library).

Hon. Sec., Mgr. Gro. SurTtOX,

AM.1L.EE,
18, Melford Road, S.E.22.
On Wednesday, April 18th, this
Society held a discussion regarding
the design and construction of
variometers. The Sccretary exhibited
one, made from a ‘ Sorbo ” and an
ordinary hollow rubber ball, having an
efficiency equal to that of an expen-
sive one and costing 1s. 6d. only.
The methods employed in winding

this variometer with No. 26 d.c.c.
wire, were explained and, when tested,
the instrument was found extremely
satisfactory. 1Ve hope 1o receive con-
structional details of this novel vario-
meler in due course.

WOOLWICH RADIO SOCIETY
H.Q.,Y.M.C.A., Thomas Street,
Woolwich, S.E.18).

Hon. Sec., Mgr. H. J. Souru,

42, Greenvale Road,
Eltham, S.E.
On March 28th, at Headquarters, the

Assistant  Secretary  exhibited  the

wonders of X-rays, dealing with the

carly researches of Crookes and I.en-
nard on vacuum tubes. With a 12-inch

spark coil kindly lent by Mr. F. W.

Smith, and a fine collection of his own

vacuum tubes, Mr. Beeson illustrated

all the phenomena associated with

X-rays.

Will Radio Society Secretaries kindly give as many technical details in their reports as possible,
and forward so as to reach us by first post each Tuesddy morning. When notifying ‘¢ Forthcoming

111

Events

it is important that the date, tim= and p ace of the event should be stated, otherwise

many interested persons are unable to attend. Thanks.

IR nn e o n e nnn s g nn e mennm
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HOW TO OBTAIN AN EXPERIMENTAL

ESPITE the ever-increasing
demand for the issue of a
special form of licence to

apply to those who have made their
own -receiving sets, no such licence
will at present be issued.

“T'here have been numerous inter-
views between - the . Postmaster-
General  and: the :British Broad-
casting Co., the former being agree-

able to issuing a 10s. Constructional

Licence, with the stipulation that
all component parts used in_the
construction of sets shall be stamped
“Of British Manufacture **; whilst
the latter, on the other hand,. al-

though concurring in the issue 6f a

10s. licence, insist-that certain com:
ponents, including . vglves, _ tele-
phones, condensers, transformers,
resistances, and gridleaks, “should,
be stamped **B.B.C.""

The Postmaster - General has
stated that he considers this last-
named . stipulation . equivalgnt to
effecting a very undesirable mono-
poly (for it must be remembered
that only those manufacturing firms
associated with the B.B.C. would
be able to supply component parts
so stamped), and, after having
taken the opinion of the Law
Officers of the Crown, he considers
that he is not only entitled, but
actually required by law, to issue
Experimental Licences to all appli-
cants who, in his opinion, are pro-
perly entitled to them.

This being the case, the ‘‘last
100,000 *’—whose requirements are
not met by the existing broadcast
licence, and who, having con-
structed, ‘more or -less comp'etely
their own receiving sets, thus being
entitled to be considered experi-
menters in the broad sense of the
term-—should take immediate steps
to secure an Experimental Licenee.

The purpose of this present
article is to assist readers in this
direction by indicating the proper
procedure to be followed.

Probably the best preliminary
action which can be taken by any
intending applicant is to become a
member oF the nearest experi-
mental wireless association and
talk the matter over with the secre-
tary, whose privilege and pleasure
it is to assist néw members as much
as possible.

Some experimental associations,
fully alive to the exigencies of the
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LICENCE

By E. REDPATH, Assistan! Editor.

situation, have formed or are form-
ing special classes for theoretical
and practical instruction, the object
being, firstly, to teach new members
the rudiments of the science, and,
secondly, to put the association’s
committee in- a’ pogition to sup-
port ‘applications for experimental
licences by certifying that members
pplying are ‘considered reliable and
capable of conducting experiments
with receiving apparatus.
The .next thing to be done is to
. write to the Secretary, General Post
. Office,.Londan, E.C.1, asking to be
supplied. with. Form A—Application
for Autherity -to Use Receiving
Apparatus.'  Upon receipt of the
necessaty form, the general ques-

. - tions. with regard to age, whether

the applicant is a British subject,
etc., etc., can readily be answered.
It is.the questions regarding scien-
tific qualifications, ‘particulars of
experience in aorking apparatus,
and the nature and object of the
experiments which he desires to
conduct which have been the great
stumbling-blocks up to the present.

It is understood, however, that
the interpretation of these questions
has been greatly modified, aand it
is now sufficient to show that the
applicant has a fair knowledge of
the subject and an honest intention
to experiment to entitle him to re-
ceive an Experimental Licence.

For the purpose under discus-
sion, *‘ scientific qualifications '’ may
be taken to comprise a general
theoretical knowledge of the sub-
ject of wireless telegraphy, and
several methods of acquiring such
knowledge will occur to readers,
such as the reading of reliable text-
books, handbooks, or wireless
periodicals, attendance at lectures
or evening classes, etc., all of which
might be summarised under ihe
heading of ‘‘study.”

With regard to the question of
“experience in working wireless
apparatus,”’ there are two courses
open to the would-be experimenter.
He mav become a member of an
experimental radio association and
learn how to operate the associa-
tion’s receiving set, or he may
make arrangements to assist for a
time some established experi-
menter.

Many readers will, no doubt, be
in somewhat of a dilemma by
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reason of the fact that they have
already made their receiving ap-
" paratus, but up to the present are
unable to receive an Experimental
Licence, and, of course, cannot use
the home-made apparatus under the
terms of the Broadcast Licence.

It should be clearly understood
that there is nothing illegal in the
construction of apparatus provided
that such apparatus is not installed
and worked without a licence or
permit.

Accordingly, there need be no
hesitation whatever in putting for-
ward the fact that a complete re-
ceiving set has been constructed
(and possibly tested upon the aerial
of the local radio association), to-
gether with a few details indicating
the nature of further developments
‘which are contemplated later, as
proof of the applicant’s ability and
intention to experiment,

There are simply dozens of ex-
_periments which the licensee will be
able to carry out at home, and
without anything elaborate in the
way of apparatus or instruments.
“\ few suggestions are given below,
whilst many variations of these and
further experiments will readily
occur to readers :

(a) Comparison of the effi-
ciency of various kinds of
crystal detectors.

(b) Comparison of the effi-
ciency and selectivity of various
circuits used with crystal de-
tectors.

(¢) Comparison of the effi-
ciency, reliability, and cost of
operation of ‘*‘valves’’ and
‘“crystal detectors.”

(d) Comparison of various re.
ceiving circuits, f.e., single-
circuit arrangenient with solen-
oids, separate coils, series or

parallel condensers or vario.
meters, compared to induc-
tivelv  coupled tuners with

*tuned or
sccondaries.

(¢) Experiments with a view
to the elimination of distortion
of received " telephony ** in the
case of multi-valve sets.

(f) The study of *‘ acoustics
with particular reference to
telephone receivers and sound-
amplifying devices.

All these particulars can scarcely
be given upon the official applica-

* aperiodic
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tion -form, but should be included
in a separate and caretully written
letter accompanying it. }f the con-
struction of the home-made apparu-
tus forms the principal claim, it will
be advisable to submit a carefully
drawn and technically accurate dia-
gram of the receiving circuit. A
photograph of the completed re-
ceiving set will probably prove
helpful, showing that the appara-
tus has actually been constructed,
and should be submitted if possible.

Items which will Count.

Each applicant should make men-
tion of any of the following items
which apply to his own particular
case :-

o

classes dealing with wireless
or electrical subjects.

(4) Membership of an estab-
lished wireless society.

(5) Experience in the mani-
pulation of a previously pur-
chased * Broadcast ’ receiving
set.

(6) Experience in connection
with the construction and/or

Wireless Weelkly

of course, be substantiat>d by
a Jetter from the gentleman
who the applicant has assisted.
(8) The actual design and/or
construction of his own receiv-
ing apparatus. In support of
this claim a circuit diagram
and, if possible, a photograph
of the complete apparatus will
probably prove of assistance.

G.P.0. experimental wireless mast.

(1) Any period of service in
the wireless branches of the
Navy, Army, or Air Force.

(2) Professional expearience in
any branch of electrical en-
gineering.

(3) Attendance at any course
of technical lectures or evening

operation ‘of the apparatus be-
longing to the Amateur Wire-
less Societv, of which he is a
member,

(7) Experience gained by
having assisted some estab-
lished  experimenter. An
ciaims in this direction should,

The earth wire allached lo waler tank on
roof of G.P.O.; also shows ‘‘lead in’* wires
—on the left, earth; on right, aerial.

(9) A recommendation from
the committee of the amateur
wireless society of which the
applicant is a member. If this
recommendation states that the
applicant (a) has been a mem-
ber of the society for a given
period. (b) has agreed to fol-
low a course of theoretical and
gractical instruction arranged
v the Committee. (c) is con-
sidered thoroughly reliabie,
with the definite intention to
experiment,

The writer will be pleased to hear from any reader who, having carefully followed the suggestions given above,

fails to secure an Experimental Licence within a reasonable time.

In this connection it should be remembered

that the authorities are at present scrutinising some 33,000 applications which have been held over,

of Great Britain.

possibly be given at any meeting.
published.

ARMSTRONG—SUPER CIRCUITS.

It has been brought to our notice that
regarding ** exclusive” articles on the priz

possibly some of our readers might misunderstand our announcemeat
e~winning circuits {n the recent Competition supervised by the Radio Society

It is to be understood that the long and detailed arti
Published by the Radio Society in their official org

We mention this as some seem to have thought our notice implici that ouri were the only descriptions to be

cles arranged for by us have no connection with the descriptions
an, our private articles supplying far more information than could
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JUDGMENT

The following is the third seclion of the Judgment of the Court of Appeal in the action of the Marconi Comnpany
against the Mullard Radio Valve Company, Limited. It will be remembered that the Marconi Company sued the
Mullard Radio Valve Conpany, Limited, for alleged infringement of their two Palents 28,413/13 and 126,658.
Mr. Justice Lawrense held that neither of the Patents was infringed by the Defendants, ond Plaintiffs appealed

against this decision.

The appeal was dismissed by the Court of Appeal with costs, and the reasons for lhe decision are given below.
Mr. J. Hun'er Gray, K.C., Mr. James Whilehead, K.C., and Mr. W. Trevor Walson (instrucled’ by Messrs.
Coward & Hawksley, Sons and Chance) appeared for the Appellants.

Sir Duncan M. Kerly, K.C.,, Mr. R. Morilz and Mr. Courtney Terrell (instructed by the Treasury Solicitor, Law

Cour!s Branch) appeared for Respondents.

(Continued from No. 3, page 189.)

HE two conductors are called electrodes,
the hot one being designated by the
name ‘‘cathode’ and the cold one
by the name ‘‘anode.” Doctor Fleming
took out a patent for his valve—No. 24,850
of 19o4. The valve consisted of an ordinary
vacuum valve such as is used for electric
light, in which were inserted a filament
by way of cathode and a plate of metal

in the form of an open-ended cylinder
surrounding the filament. The filament
was heated to a high state of incan-

descence by a continuous electric current.
The Fleming valve operated to rectify the
aerial current, but it did not amplify it. The
next step was taken by one De Forest in 1908,
who suggested obtaining a more sensitive
valve by introducing a third electrode, which
usually took the form of a grid, that is, a
perforated plate inserted between the cathode
and the anode. In this valve both the anode
and the third electrode were flat plates. At
the period of which I am now speaking,
namely, 1908, and until after Round’s inven-
tion, the subject of the present action, the
vacuum bulbs in use were never completely
evacuated of gases. The result of this was
that besides the electrons radiating from the
filament, others were thrown off from the
particles of gas, leaving positive ions which
tended to fly back to and bombard the fila-
ment with risk of its destruction. Moreover,
in such valves as that of De Forest, in which
all three electrodes were open, that is to say,
merely placed alongside of each other, there
was nothing to prevent a portion of the
stream of electrons passing to the glass of the
bulb and causing irregularities in the current,
which had the effect of disturbing the signals
unless constant adjustments were made by
means of a potentiometer. These adjust-
ments seem to be referred to in Dr. Fleming’s
specification No. 13,518 of 1908. The next
material step was taken by Von Lieben in
the invention, the subject of a patent No.
1,482 of 1911. The characteristic of this
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valve was that the bulb was divided by the
grid into two chambers, in one of which the
cathode was placed and in the other the
anode, so that all the electrons had to pass
through the grid. There was not provided,
however, any device for preventing the
electrification of the glass with the consequent
necessity of adjusting the potentiometer.
This brings me to Round’s invention and
the construction of his specification in view
of the fact to which I have referred. The
title is, ‘‘ Improvements in receivers for use
in wireless telegraphy.”” The specification
begins by a statement that the invention
‘“ relates to improvements in receivers for
wireless telegraphy in which a vacuum tube of
the type having a hot filament, a grid and a
third clectrode is employed.”” By the ‘‘ third
electrode '’ the inventor obviously means the
anode. e then states that ‘‘in vacuum
tubes of this type, even where the grid has
entirely separated the hot filament from the
third electrode '’—an obvious allusion to Von
Lieben’s invention—*‘ the glass has hitherto
heen exposed to the cathode stream and has
become electrified, producing a polarising
effect which necessitated varying the poten-
tial between the electrode and the filament.”
His object, no doubt, was to get rid
of the necessity of adjusting the potentio-
meter, but the means whereby he sought to
attain that object was by avoiding the ex-
posure of the glass to the cathode stream.
The inventor then proceeds, ‘‘ To obviate this
disadvantage, both the grid and the third
electrode are, according to this invention,
made in the form of closed cylinders which
completely surround the hot filament. These
cylinders effectively protect the glass from
electrification and possess the capacity
above referred to as desirable’”” Then
follows a reference to drawings which throw
no light on the construction of the docu-
ment, which proceeds to state that in the
figures ‘‘the filament, grid and third elec-
trode are shown in a conventional manner,
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but, as above stated, we find it advantageous
to form the grid as a closed cylinder surround-
ing the filament and to form the third elec-
trode as a cylinder outside the grid.”” The
third claim, which alone is material, is in the
following terms : ‘* A vacuum tube containing
a hot filament, a grid formed as a closed
cylinder completely surrounding the filament,
and a third electrode in the form of a cylin-
der surrounding the grid substantially as
described.’

The question is: Does the specification,
properly construed, require that the grid and
the third electrode or either of them should
be physically closed at the end, or is it
enough that they should be of such a length
as effectively to intercept the electron stream
though their ends are left open? The
patentee, in the passage on page 2, lines
18-21, in which he refers to the defect which
he proposes to remedy, describes it as arising
from the exposure of the glass to the cathode
stream, and in the following paragraph states
that he meets the ditficulty by making the
grid and the anode in the form of closed
cylinders which completely surround the hot
filament. Later, at lines 45-48, he speaks of
the grid only as a closed cylinder, and the
anode as a cylinder only. In the claim he
repeats as to the grid the expression ‘‘a
closed cylinder completely surrounding the
filament,’’ and as to the anode the expression
‘““a cylinder surrounding the grid.” In the
first place, I am of opinion that the claim is
one for a piece of apparatus and not for a
principle, of which the thing described dis-
closes the mode of application. Then, read-
ing the claim in the light of previous know-
ledge and experience as disclosed by the three
specifications above referred to and of the
passages of description contained in the
specification itself, I am of opinion that by
directing that the grid should be in the form
of a closed cylinder completely surrounding
the filament, he meant that it should be in
such a form that it should present in all
directions a physical barrier to the passage of
the clectrons except through the interstices of
the grid itself. Of course, ex hypothesi, the
grid has openings in its circumference allow-
ing the passage of the electrons, and, there-
fore, cannot be a cylinder in the strict sense,
but it can be of cylindrical form, and this
is, in_my opinion, what is meant. When,
therefore, he speaks of a “‘closed ™ cylinder
he adds a quality not found in the descrip-
tion of cylinder. and 1 cannot interpret the
specification of this quality in any other than
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a physical sense, namely, an actual closing of
the ends. It is said the expression *‘ closed
cylinder may be read not as meaning a
cylinder physically closed, but one *‘ electri-
cally closed,’” that is of such dimensions and
particularly of such length as, having regard
to the way in which the electrons are given off
from the filament, would interrupt them with-
out having its ends closed in the physical
sense. I can see no reason for so reading it;
such an interpretation would be an vnnatural
way of reading the word, and there is nothing,
in my opinion, either in the recognised
phraseology of the time or in the specification
itself for giving such a meaning to the word.
It was suggested that there would be a diffi-
culty in applying the natural meaning to the
case of a grid surrounding a hair-pin filament,
a form commonly adopted in 1913, but I see
no reason why a grid in the form of a thimble
covering the filament and standing on the
glass foot of the bulb should not be a closed
cylinder within the strict meaning of the word.

In my opinion, therefore, Mr. Justice Law-
rence was right in holding that, according to

-the true construction of claim 3, a grid in the
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form of a cylinder closed at each end in the
ordinary sense is an essential element in the
apparatus described and claimed. As to the
anode, the matter is not so clear owing to the
variations in the language of the specification
in this respect. W.ith some hesitation, how-
ever, | agree with Mr. Justice Lawrence that,
in the case of the anode, all that is required
is that it should be in the form of a cylinder
surrounding the grid. This view, however,
males no difference to the result if, as 1 think
is the case, a grid such as I have described is
an essential feature of the apparatus claimed
by the patentee. It cannot, I think, be really
disputed that the alleged infringement does
not contain such a grid. [ doubt whether
the wire in the form of an open spiral can,
except by a stretch of language, be described
as in the form of a cylinder at all, and it cer-
tainly is not in the form of a closed cylinder.
Agreeing, as | de, with the learned Judge on
the question of construction, it follows in my
view, inevitably, that the Defendants have
not infringed, and that the judgment in that
respect be affirmed.

As to validity. On the construction of the
patent which, in my opinion, is the correct
one, Sir Duncan Kerly did not in this Court
contend that the pdtent is invalid for want
of novelty or subject-matter, and it is enough
to say that on this point, also, I agree with
the learned Judge.
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I now turn to Péri's patent. The invention
is said by the patentee ta relate to ‘‘ improve-
ments in vacuum tubes of the Audion type’”’
—namely, the type described in De Forest’s
specification—*‘ and comprised means for
mounting the elements consisting of a plate,
coil and filament comprised in the apparatus.”
4and ¢ The simple and strong construction of
the device adapts it for manufacturing in
Guantities.”’ . It is quite unnecessary to repeat
the description given by Mr. Justice Lawrence
in his judgment; it is sufficient for me to read
Claim No. 1, at page 2, lines 24 to 31: ““ A
vacuum apparatus intended to serve as relay
or generator of maintained oscillation in
which the filament, the grating and the plate
are concentrically arranged and fixed directly
to the wires serving as conductors, these wires
being sealed in the same glass tube soldered
to the opening of the bulb, the filament placed
at the centre of the system being stretched
hetween two conductors having a certain elas-
ticity, and the grating formed of a spirally
rolled wire supported by its two ends, the
plate being cylindrical and surrounding the
two other elements, the said plate being
attached tg. its conductor by one or two
hooks.”” This is avowedly a claim for a parti-
cular apparatus containing the special features
enumerated. It is said by the plaintiffs that
the overriding feature of it, and that which
really constitutes the invention, is found in
the words ‘* fixed directly to the wires serving
as conductors, these wires being sealed in the
same glass tube soldered to the opening of
the bulb,” and that it is in this that its value
consists inasmuch as by making use of it all
the elements of the apparatus are assembled
and fixed in place before insertion in the bulb
and then inserted as a single unit, resulting
in great economy in manufacture; but in my
opinion this is only one of several features
treated by the patentee as of at least equal
importance. I agree with NMr. Justice
Lawrence that Péri’s claim is an exceedingly
narrow one and does not cover any forms or
shapes other than those particularly described.
The defendant’s valve differs completely in
detail from that described apd claimed by
Péri. 1 need not repeat the enumeration of
these differences contained in the judgment of
the learned Judge, but content myself with
saying that it appears to me to be accurate.
If so, then on the construction of the specifica-
tion which, in my opinion, is the correct one,
the conclusion that the patent has not been
infringed follows, and the judgment in this
respect also must be affirmed. In this case
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also, on the narrow construction of the patent,
the attack on its validity fails.

On the ‘whole, the appeal ought, in my
opinion, to be dismissed with costs.

Lord Justice Younger - (read by -Lord
Justice Warrington): I am entirely of- the
same opinion. Agreeing, as I do, with the
construction placed upon. Round’s specifica-
tion by my Lord, the ‘Lord Justice and-the
learned Judge, I would only observe that the
valves forming part of the receiving ‘appara-
tus in use in wireless telegraphy at the date of
Round’s patent were all of them soft valves,
and it is agreed that it is to such valves that
his specification is primarily addressed. The
evidence has satisfied me that in the case of
these valves the provision of a closed cylinder,
in the literal sense of these words, might well
have been regarded by the patentee as an
essential condition of the utility and success
of his invention. The infringing valves, how-
ever, are all hard valves. In these valves
closed cylinders, in the specified sense, are not
required, nor are they used. The fact that the
appellants’ specification is directed to soft
valves, while the respondents’ valves are hard,
furnishes, perhaps, the real reason why the
latter can be completely successful without
infringing the characteristic features of the
Round invention. 1 think that both appeals
should be dismissed.

Sir Duncan Kerly : There is a question of
costs, about which notice has‘ been given,
though it has not been mentioned to the
Court. Had my friend succeeded, the ques-
tion would not have ariseri; as we have suc-
ceeded, we quarrel with the judgment of the
learned Judge below as to costs. He made us
pay certain costs. 1 am going to ask your
Lordships to allow it to be argued on some
other day, if we might ask the Court to give
us another day at some convenient time.

The Master of the Rolls: I do n¢t know
when you want it afterwards. - Will it be
convenient to you and Mr. Gray to take it the
first day of next sittings?

Mr. Hunter Gray: Yes, so far as [ am
concerned, certainly.

Sir Duncan Kerly: Yes, certainly.

The Master of the Rolls: Then we will
postpone the argument as to the costs, unless
we hear to the contrary, till the first day of
next sittings.

Mr. Hunter Gray: Both appeals are dis-

‘missed with costs ?

The Master of the Rolls: Yes.
Mr. Hunter Gray: If your
pleases.

Lordship
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Conducted by A. D. COWPER, B.Sc. (London), M.Sc.

Broadcast Crystal Set

E have received from the

Economic Electric Company

a particularly neat little crys-
tal set contained in a polished
case with folding front and lid
and providing room for a small pair
of ’phones inside the case. It is of
the two-slide tuner, or auto-trans-
former type, with a small variable
condenser, for fine tuning, across
the secondary part of the circuit
and with an open crystal-detector,
using the well-known ‘‘ Rectarite *
crvstal. The tuning range is up to

The receiver.

something over 800 metres on
P.M.G. aerial. On actual trial with
21.0 on such an aerial in the outer
suburbs of London, this transmis-
sion came in very well; tuning was
rather tricky for the uninitiated, but
was compensated for by the greater
signal strength, which was remark-
ably good considering the compact-
ness of the instrument and relatively
small size of wire used in the
tuning inductance.

Signals were also quite good on

a single 3o-foot aerial. Ships came
in strong on 6oo metres with a
twin 4o-foot aerial. The small con-
denser appeared to be a real refine-
ment in so small a set; its action
was smooth and there was a good,
reliable connection to the moving
vanes. One of the sliders was a
little erratic in contact — this can,
and no doubt will, be ecasily re-
medied.  The crystal detector ap-
peared rather exposed to accidental
disturbance or injury; and no pro-
vision appeared to be made for the
renewal of the crystal when worn.
The ‘¢ cat’s whisker,” also, doubt-
lessly for mechanical reasons, is
made rather too thick and harsh.

On the whole, it is a very attrac-
tive and effective little instrument,
and can well be recommended o
those who have ambitions above the
single-knob, soulless kind of tuner,
and who will take a little trouble
to get good results.

Variometer

‘The Bowyer-Lowe Co., Ltd., have
submitted to us a variometer of the
open tubular type, suitable for
panel mounting, fitted with a very
neat knob and scale, and support-
ing pillars for fixing underneath the
panel. This is a well-designed and
most efficient piece of radio appara-
tus. It is mechanically and electri-
cally sound, devoid of any needless
complication, and eminently fitted
for the purpose indicated. The in-
ductance ratio, we find, is 5 to 1:
from %0 minimum to 350 micro-
henries maximum.  This ratio is
not, of course, as high as is ob-
tainable, the reason being that the
coils are wound on ebonite tubes
instead of moulded formers. Thus
a P.M.G. aerial will tune from 280
to 6Goo metres; a single 3o-foot
aerial from 240 to 500 metres.

The efficiency, shown by
measured signal strength on broad-
cast transmission, with crystal de-
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tector alone, is as high as that of
any commercial tuning device we
have tested; evidently due to the
generous size and spacing of the
wire, and absence of all but the
minimum of metal close to the
windings.  The movement of the
rotor is smooth, the contact with
the moving parts is made by a
strong, mechanical, lasting device
which proves quite silent in action.

The instrument stands rather
high—some 6in.—which may make
it a little awkward to mount in
some sets; this might be reduced
with advantage. It could be sug-
gested, too, that the insulation of
the wire might be rendered damp-
proof with advantage to the signal
strength.

This variometer can be recom-
mended with confidence as a thor-
oughly sound and efficient tuning
device either for B.B.C. crystal or
for more elaborate sets. It may
easily be modified for use as a
vario-coupler.

CATALOGUES RECEIVED

We have received from Messrs.
C. F. Elwell, Ltd., an illustrated
catalogue of their apparatus and ac-
cessories. The catalogue contains
descriptions of sets ranging {rom
compact crystal receivers to elabo-
rate cabinet sets, together with
various components, telephones, etc.
Price 1s. on application to Messrs.
C. F. Elwell, Ltd., Craven House,
Kingsway, \W.C.

Messrs. The Economic Electric
Co., Ltd., have also forwarded for
our inspection a brochure of their
various manufactures. This cata-
logue is lilkely to prove of good use
to those experimenters who are
making their own sets and needing
the small parts usually required
when assembling.  Application to
be made to Messrs. The Economic
Electric Co,, Ltd., 303, Euston
Road, N.\V, i

.
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How to Make a * Unit’’ Wireless
Receiver. By E. Redpath.
(London: Radio Press, Limited.
Price, 2s. 6d. net.)

This new handbook forms No. 7
of the Radio Press Wireless Series,
and, as its title implies, deals with
the construction of an efficient re-
ceiving apparatus of the ‘‘unit”
type.

The details are very carefully
worked out, and the book is ar-
ranged so that a beginner can first
make a compact variometer crystal
receiver and subsequently add both
L.F. and H.F. amplifying valves.
The complete set as described is par-
ticularly suitable for the reception
of broadcast transmissions.

An introductory chapter clearly
explains the underlying principles of
wireless telephony, whilst a special
supplementary chapter describes in
detail the erection of an efficient
aerial.

Wireless Licences and How to
Obtain Them. By E. Redpath,
(London: Radio Press, Limited.
Price 1s. net.)

The object of this new handbook
is to explain as clearly as possible
the latest regulations with regard to
the various types of wireless
licences, the method of procedure to

FORTHCOMING EVENTS

May.
3rd (THUrs.).—Dewsbury and District

Wireless Society, South Street,
Dewsbury. Discussion on * Diffi-
culties.”

3rd (Tuurs.).—Cardiff and South
Wales Wireless Society Institute of
Engineers, Park Place, Cardiff.
Experimental work conducted by
Mr, S. P. Taylor.

3rd (Tnurs.) until 5th.—Lincoln and
District Amateur Wireless and
Scientific Society. Exhibition of
members’ home-made apparatus
in the gymnasium, Lincoln
Technical School, 6-9 p.m. Satur-
day afternoon, 2-4 p.m,
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be adopted in applying for them,
and the rights which are conferred
upon the licensee.

It is probably no exaggeration to
state that the chief difficulty at
present in the way of the would-be
experimenter is the question of the
licence.

Mr. Redpath has assisted experi-
menters over their difficulties for a
number of years, and we feel sure
his present effort in that direction
will be appreciated by his readers.

This handbook is No. 11 of
Radio Press Wireless Series.

Six Successful Radio Sets. [M.
B. Sleeper, Inc., 88, Park Place,
New York City. (English Agents,
The Wireless Press, Ltd., 12,
Henrietta Street, W.C.) 46 pp.
Price 50 cents.]

This booklet consists of a de-
scription of six different tvpes of
receiving set, including a Rhein-
artz short-wave receiver and a
Sleeper circuit set. The descrip-
tion appears to refer to sets, and
parts of sets ready for assembly,
marketed by the Sleeper Radio
Corporation. The booklet is well
illustrated, and gives full instruc-
tions for the assembly of the sets
with the parts supplied. At the
end of the book is given a table

4th (Fr1.).—Leeds and District
Amateur Wireless Society. Dis-
sussion, ‘‘ Unorthodox Circuits
for Short Wave Reception,”” by
Mr. J. Croysdale, at the Gram-
mar School, Leeds.

sth (Sar.).—Dartford and District
Radio Society. Open competi-
tion for crystal receiving sets.

Prizes are to be awarded for

originality of design and effi-
ciency in reception. To be held
at Messrs. J. & E. Hall’s Rest-

aurant, Dartford.
8th (TbEG)—vpl mouth Wireless and

Scientific ociety. Plymouth
Chambers, OId Town Street,
252
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showing a complete list of the parts
required for making any one of the
them. A ‘**question coupon ’’ is also
included, which entitles the reader
to a reduction of 25 cents in the
charge for information by post.
Questions concerning the circuits in
the book can be addressed to M. B.
Sleeper, Inc., 88, Park Place, New
York City, Question Department,
a charge of 50 cents per question
or 25 cents for each diagram being
made to cover the cost of the cor-
respondence,

101 Receiving Circuits. [M. B.
Sleeper, Inc., 88, Park Place,
New York City. (English Agents,
The Wireless Press, Ltd., 12,
Henrietta Street, W.C.) Price
50 cents. 46 pp.]

This booklet contains about one
hundred and ten circuit diagrams,
including non- reaction and reaction
circuits, H.F. amplification, super
heterod\ne reflex, Haynes, Flewel-
ling, hvver super-regenerative,
ultra- regeneratwe neutrodyne, and
Rheinartz circuits.  Explanatory
descriptive paragraphs accompany
the diagrams, but practical con-
structional details of sets embody-
ing the circuits illustrated are not
given.

An information service is avail-
able on the same terms as above.

Plymouth, 7-30-7-45- Buzzer
practice. 8 p.m., construction
of Society’s three-valve set and
demonstrations.

oth (WeD.).—Edinburgh and District
Radio Society, 117, George Street,
Edinburgh. Sale of apparatus.

A scries of elementary lectures
to be maintained until the end
of June, if possible.

gth (WEp.).—Sutton  and = District
Wireless  Society, the  Adult
School, Benhill Avenue, Sutton.

A lecture at 8 p.m. on * Some
Historical Notes on Radio Tele-
graphy and Telephony,’ and illus-
trated by lantern slides.
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A causcrie relating lo the use of valves.

This feature will

appear every week and will be conducted by the Edifor.

Hardening Valves

HOSE readers who are not familiar with
the manufacture of receiving valves will
be interested to know that after a valve
has been pumped it is lit up and a source
of voltage connected across anode and fila-
ment.  ‘Fhe valves, which are connected in
special frames, each frame containing perhaps
two hundred valves, are treated for several
hours, and the process is known as ‘‘ ageing.”
This greatly improves the vacuum in the
bulb, and improves the constancy of the valve.
\When a soft valve is in use the process of
ageing sets in, with the result that there is a
‘“ clean-up "’ of residual gas, the vacuum con-
sequently improving.

Filament Fuses

Several filament fuses are now on the
market, and may be purchased at reasonable
prices. To the novice they will undoubtedly
be a boon, and they will prevent damage if
the high tension battery is connected across
the filament. A reader who was making some
enquiry stated that he knew the valve was all
right, because when he connected the high
tension battery across the filament terminals
it lit up. To such a person the filament fuse
would be a veritable godsend.

It is rather awkward to fix a fuse in a suit-
able place when using component parts.
Why does not some manufacturer supply
valve panels fitted with spring clips between
which a fuse could be connected? A small
feature like this, costing very little, would
make his valve panels different from all
others, and small distinctive features of this
kind make the wireless public prefer the ap-
paratus of one manufacturer to that of
another. I mean, of course, the discriminat-
ing wireless public, and not the people who
buy the cheapest material simply because it is
the cheapest.
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Use of Soft Valves

Speaking of soft valves reminds me that
some good Dutch valves are at present on the
market and give excellent results as detectors,
although of little use as amplifiers. There is
nothing to beat a DBritish-made valve for
general reception purposes, but where a valve
is used as a detector, soft valves are often very
much more efficient than hard valves, and in
America, of course, both types are available.

Asking a British manufacturer why he did
noet place on the market a soft valve for de-
tecting purposes, he replied that its life would
be very short, and that complaints would
constantly come in that the valve had hardened
in use and was no longer efficient. Soft
valves, of course, are not nearly as constant
in their operation. They should, moreover,
work with a potential of only about 15 to 20
volts, as they are liable to blue if higher
anode voltages are used.

Double Filament Valves

As  ‘“ Wayfarer ’ has remarked in his
‘* Jottings by the Way,”’ no attempt seems to
have been made to introduce a valve having
two filaments. The idea, of course, was tried
out long ago by the Marconi Company, and
was used in their soft ‘“ Round ™ valves,
especially for transmission purposes.

The double filament valve presents consider-
able difficulties in the way of construction,
and, like many special kinds of valves, might
be just as expensive to make as two ordinary
valves.

A point to notice, however, is that the
possession of two filaments does not mean
necessarily that the valve will have twice the
life. \We read the other day in a contem-
porary that electrons are particles of the
filament,, and, due to the fact that they are
emitted so copiously, the filament wears away
and burns out. \Whilst we cannot accept this
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ingenious explanation, it is more than likely
that, after the.first filament has burnt out, the
second would not survive it very long.

The same idea, of course, has appealed to
inventors in regard to the ordinary incan-
descent lamp. Naturally the lamp makers
would not welcome a lamp which lasted twice
as long, but, apart from this, there is the
important technical reason that when a fila-
ment burns out the vacuum is nothing like as
good as it originally was, and the life of the
second filament would be much shorter.

Intervalve Transformers

An example of the fight between cheapness
and quality is found in the sale of intervalve
transformers. There are some very poor
types of intervalve transformers now on the
market, and there is no part of the set which
is more likely to be at fault than the low
frequency transformer. The reader is well
advised to think twice before allowing his
anxiety to economise to overcome his desire
for a really good article. These words, of
course, must not be taken to mean that be-
cause an intervalve transformer is cheap that
it is unreliable. Nevertheless, buy carefuily
when buying intervalve transformers.

Quite a number of beginners, by the way,
do not seem to know what the letters I.P. and

O.P. mean. The letters I.P. mean *‘in
primary,”’ and the letters O.P. mean ‘out
primary.’” It does not matter to which ter-

minals of a pair the connections are made.
Some beginners seem to imagine that the
I.P. terminal is a terminal at which the anode
current from the anode should enter the
primary. As a matter of fact, it would not
matter if both terminals were marked P. The
same remarks apply to the secondary ter-
minals, I.S. and O.S. It is just as well to
notice, however, that when more than two
intervalve transformers are used, a change of
connections to one of the windings sometimes
results in better signals.

This appears to be largely a question of
modifying the natural coupling effects be-
tween one transformer and the other.

Use of Intervalve Transformers in Series

A correspondent in Belgium suggests the
use of two intervalve transformers in series,
the two primaries being connected in series
in the anode circuit of one valve and the two
secondaries being connected in series and
connected in the grid circuit of the next
valve, When experimenting with this
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arrangement it is important to i{ry reversing
connections to one of the secondaries, as the
voltages induced in the secondaries should
act together in series, and not in opposition.

There seems no technical merit in the idea,
as a single transformer could be built having
similar characteristics. The expense of such
a transformer, however, might be too great
to make the instrument a saleable proposition.

We would be interested to hear if any
readers get improved results by the use of
intervalve transformers in series in this
manner.

A Note on Comparing Results

One of the easiest traps to fall into is the
making of dogmatic assertions regarding the
efficiency of this or that circuit, or this or
that apparatus. Because many experimenters
on the particular set they use find that the
gridleak when shunted directly across grid
and filament.should be connected to the nega-
tive terminal of the accumulator, will always
declare that this is the best position. As a
matter of fact, before being able to make any
pronouncements on the relative merits of
different circuits and arrangements it is neces-
sary to have tested out the circuits on innumer-
able pieces of apparatus and on various wave-
lengths. It is so easy to jump to conclu-
sions, that many do so prematurely.

Probably the chief cause of disagreement is
that an obscure reaction effect is introduced or
taken away by making some adjustment or
alteration. For example, by connecting the
gridleak to the negative terminal of the fila-
ment accumulator the detecting action of the
valve might be improved, or might be made
worse, but owing to the fact that a certain
amount of natural reaction is accentuated by
doing so, the increase in the signal strength
would lead an inexperienced person into the
error of saying that the valve was detecting
better. If the experimenter had connected the
bottom of the gridleak to the positive ter-
minal of his accumulator and introduced a
little more reaction in a different manner, he
might have found that the results obtained
were even better than before.

This only goes to show that whenever high-
frequency circuits are employed, practically
any variation in the circuit—whatever its kind
—whether it be a variation of the high-tension
voltage or the grid potential, or the filament
current, the reaction effect (whether inten-
tional or incidental) will be varied, and there
will consequently be a variation of signal
strength.
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THE LICENCE QUESTION
To the Epitor, Wireless Weekly.

Sir,—You may be interested in the
following case of licence granting.

On February st 1 applied for an
Experimental Licence. My reasons for
so doing were chiefly because [
wanted to make my own set, and in
view of the fact that I had worked on
the stafi of the chief wircless tele-
graph company in the world.

My application was shelved for two
months, and ultimately 1 was informed
that I had to wait for a Constructor’s
Licence, if such are granted.

I have constructed several sets. The
first 1 sold to a young fellow who
was getting interested but without
practical experience. He applied for
his Experimental Licence and has been
granted it, whilst 1, who constructed
the set and initiated the young fellow
into the working of it, have been
refused,

Of course, I am ‘* listening in.”” and
for that reason must withhold my
name, and the lack ‘of imagination of
the ofticial of the P.M.G. has added

another ‘‘ pirate to the great
multitude.
I am, etc.,
Clacton. WaAITING.
CARBORUNDUM

‘To the Eprtor, Wireless Weekly.

Sir,—I1 admit it was with manv mis-
givings | looked at No. 1 of the Wire-
less 1Veellly, but after careful perusal
I came to the conclusion that it is well
worth the cxtra few pence to have
something really well worth reading.

I sincerely hope that the standard of
the journal will keep up to No. 1, and
I am certain you will be assured of
many thousands of satisfied readers.

Referring to the letter of C. Mulch
re the use of carborundum crystal with-
out the use of any applied petential,
I should like to say that [ have a
friend residing at South Tottenham
who has been using this for some con-
siderable time. I have listened to the
London broadcasting on his set, and
was surprised at the exceptional
volume and clearness with which the
music and speech was reproduced.

He states that on one or two, occa-
sions he has received the Birmingham
broadcasting faintly. Although he has

what might be considered a fairly good
aerial, 1 think vou will admit that this
is a remarkable achievement, as Bir-
mingham from here is a hundred odd
miles.

Wishing your journal every success
it deserves, I am, etc.,

SN
Finshury. Park, N.4.

FOR SERVICES RENDERED
To the Epitor, WWireless 1Veekly.

Sir,—I want to thank you for the
great help that 1 have got from your
two valuable journals. 1 only wish
that they had been published earlier.
They would have saved me a lot of
time, money and worry.

I built a set in January and tried
several circuits, but with poor success.
I was about to scrap the lot, when 1
got No. 1 Modern Wireless and tried
your dcuble reaction: circuits, ana I
may say | never got results until then.
I only use three valves, and I have not
a great aerial——two 35ft. wires spaced
4ft. 6in. almost in parallel with the
electric tram wires, with the result
that I got a fearful lot of crackling in
my ’phones—sometimes [ could not
hear anything else. To try and cut
out this crackling I put up a small
aerial 3oft. long, single wire only,
about 10ft. off the ground at one end
at right angles and underneath my
other aerial, but with no better results.
Then came [Vireless Weekly, and in last
week's vou have a counterpoise earth;
so at night, when ready for tuning in,
instead of using my ordinary earth
(which, is to water pipes and a zinc
bath in the ground), I put the lead-in
of my small aerial to the earth ter-
minal. I do not think that there is
another one in Belfast getting the same
results. Signals came in so clear and
so loud, and absolutely without noise of
any kind—I am no longer afraid of the

trams, thanks only to your Modern
Wireless for my circuit and [Wirelesy
Weelkly to make it perfect. Needless

to tell you I am now and for ever a
regular reader of both papers.

I hope I have not made this letter
too long to take up your time reading
it, but my results now are so good I
thought it my duty to tell you. I only
wish that I had a transmitter so that
I could broadcast it to other amateurs
and help them to get like results,
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wishing
which
I am, etc..
S. KEeLso.

Again thanking you and
ycur magazines every success,
I believe is assured.

P.S.—1 was able to opick up all
British broadcasting stations last night
perfectly ; before, 1 could only get them
in very faintly. with the exception of
21.0, 5S8C and 2ZY. Now they ail
come in loudly.

EFFECTS OF NEIGHBOURING
AERIALS.

To the Epitor, IVireless Weelkly.

Sir,—With reference to the two
letters published in your first and
second issues, regarding the effect of
neighbouring aerials, you might be in-
terested in some little experiments
carried out between my friend next
door, who uses a.crystal set, and my-
self using valves.

My friend has always said that
whilst my set is working he can get
much louder signals or speech, so we
decided to see if this effect would work
with long-distance telephony. On
Sunday afternoon, February 1ith, |
tuned in The Hague, using 1HF and
detector, and, after adjusting the set
so that it would start oscillating, left
it working and went to see if my
friend could receive anything. To our
surprise we could hear the music and
speech quite distinctly. Since then we
have been able to receive Manchester,
Birmingham and Newcastle on the
crystal quite loud and clear, working
in exactly the same manner.

When there arc claims of long-
distance reception . of telephony on
crystal scts, the above is, 1 think, the
cause of such phenomena.

Another interesting point is, the
aerials are about 12 yards apart, and
if T use detector and 1LF and my
friecnd speaks near his phones, [ can
hear him quite clearly. I am, etc.,

l.. D. AspLaxD.

To the Evitor, Wireless Weekly.

Sir,—Re the letter under the head-
ing ¢ Effects of Neighbouring Aerials '
in your No. 1 issue, I should like to
say that at this house we have two
single aerials about Goft. long. At the
far end they are about sft. apart, and
at the lead-in end about 16ft., one re-
ceiving set teing on the ground floor
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and the other three floors above, but
although this arrangement has beea in
use over a month we have not experi-
enced any interfercence.

1 have seen in a recent issue of
another wireless weekly an article
wherein the writer states that he has
experienced fading under similar cir-
cumstances as your correspondent
refers to, and 1 was wondering if the
explanation is that the (wo aerials
do not in my case run parallel with
each other but get wider apart to-
wards the lead-in.

I am, etc.,

Holloway, N.7. S. J. Corus.

To the Epitor, Wireless Weekly.

Sir,—I }ave read with some interest
the correspondence in Wireless Weelly
with regard to ** Fading ** and * The
Effects of Neighbouring Aerials.”

My neighbour owns a crystal set,
and mysell a two-valve 1 detector 1
low-frequency.

When | am working, he receives 2LO
with great volume, but when | am not,
and my aerial is not earthed, he can
bardly hear.

His aerial and mine run nearly
parallel. Perhaps you can give some
explanation of this? I am, etc.,

W. BookLEss.

To the Epitor, Wireless Weelly.

Sir,—I would like to inform those of
your readers who are interested in the
above subject that a mathematical
treatment is given in the Wireless
World, vol. 1, p. 418.

In this article also a method is given
of lessening the interference. It is
stated that if a single wire and a mul-
tiple wire aerial interfere with one
another, the energy picked up by the
single wire aerial is least when the
multiple wire aerial is tuned to a lower
wavelength than that of the single wire
aerial.  Therefore if two aerials
mutually interfere make one multiple-
wired and onec single-wired.

I am, etc.,

Liverpool. Norman C. KERMODE.

A CRITICISM OF BROAD-
CASTING PROGRAMMES.,

To the Epitor, Wireless- Weekly.
SirR,—I think your No. 2 is excellent,
and I trust you will meet with the

OCTO

PRI OO

success you deserve. Whilst recognis-
ing the services of the B.B.C. and the
difficulties of pleasing all tastes with
their programmes, I can but regret we
are to have no broadcasting competi-
tion for two years, because the heavy
music selected and dullness of the
gencral items is a serious handicap.
Now we are told that one programme
is to be used for the whole country,
and we shall not be able to get relief
from the high-brow bore of Marconi
House by trying the livelier selections
of the country stations, and only Paris
will be left to us. If so, my 4-valve
set is advertised for sale cheap.

1 am getting on in years. The best
item used to be the 2LO dance music
from 8.25 to 9 o’clock ; now they have
made it 10 o’clock, and 1’ve gone to
bed. The news is put on to 9.45, just
as 1 am closing down.

The class of *“ grand concert”’ music
they give us has never yet kept a place
of entertainment going permanently in
this country ; and yet here it is being
forced on ®thousands of listeners-in
every night, and a scientific miracle
which should be a popular boon is being
used for a very limited class and those
not of workers who want cheerfulness
and brightness.

1 am a pianist of fifty years’ experi-
cnce. 1 have 15,000 pieces of music
and been a theatre-goer all my life,
and 1 should have thought it impos-
sible for any person to have found the
dull and tuneless items in such pro-
fusion as 1 have had to listen to the
last four months.

The few intervals that 21LO give us
for getting on to Manchester, Glasgow,
etc., prove that there are some attrac-
tive items being broadcast, but they
are almost iinmediately jammed out by
Marconi House’s Brahms, Kreisler-
Chopin Etude, etc. Who wants them
or understands them amongst those
who work for a living and have had
no time to study music as a science
and not as a recreation?

Other items than the music are of
much more popular appeal; but music
is the chief art which lends itself to
wireless, and it is tune that is the soul
of music; but the B.B.C. programmes
show no recognition of the fact and
select technical exercises for the ex-
pert only.

May 2, 1923

Do use your influence to get the
weight of boredom being foisted upon
us lightened. I am, etc.,

Croydon. AN ELDERLY L.ISTENER-IN.

FURTHER APPRECIATIONS.

To the Epitor, Wireless Weekly.

Sir,—Just a line expressing my best
wishes for the success of your new
journal, IWireless Weekly.

I have found it very helpful and in-
teresting regarding wireless informa-
tion. 1 have taken in regularly nearly
all wireless papers, but | think your
book tops the lot. 1 am, etc.,

L. S. BEckkrT.

Hampstead, N.W.3.

To the Epitor, Wireless Weekly.

Sir,—! bought the first copy of your
new weekly and intend to give up my
usual in order to continue Wireless
Weekly.

The articles amply reward the extra
3d. spent. I am, etc.,

F. L. SueLToN.
Wildernesse Gardens,
Sevenoaks, Kent.

To the Epitor, Wireless Weekly.

Sir,—After a very careful perusal of
the journal, 1 am convinced that same
is of a most excellent character and
offer my congratulations and best
wishes for its continued success.

The two journals recently com-
menced should meet all requirements
of wireless enthusiasts and give great
assistance in creating interest from an
experimental and constructional stand-
point.

Trusting the: new paper will be a
great success, I am, etc.,

Epwin C. Deavin (Hon. Sec.).
Dartford and District Radio Society,
84, Hawley Road,

Dartford, Kent.

To THE Epitor, Wireless Weekly.

SirR,—Thanks for the copy of your
new publication.

May [ be allowed to congratulate
you upon it? It is great, and has
been unequivocally recommended to
the members of the Wireless and
Experimental Association.

I am, etc.,
GEO. SUTTON.

London, S,E.z22.

Y TOOOTSOCOSOEOOOOOC OO SO LOSOOOODOOSOOOOOOOOOOOSOOOO SOLTOOOOTTIOOO

From “ The Wireless Trader,” the leading trade paper :

“ Permit us to congratulate you on a very fine production.”

COBTSOOD TV T OO OO SOOTO SOOI O OO T OO OO OTTOOOOOOOOTS
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The following list has bcen specially compiled for ** Wireless Weekly’
House,

Patent Agent, Staple

T T e T

) N ———

51 and 52, Chancery Lane,

»

Wireless WeekKly

H. T P. GEE,

W.C.2, and al 70, George Sireel,

Croydon, from whom copies of the full specifications published may be obtained post free on

payment of the official price of Is. each.
relating lo Pa'ents, Designs and Trade Marks.

9431, 9431, Amsey INDUsTRIES, L1D.—Wire-
less receiving sets. April 6th.

9432. Apsex InpustRiEs, Lrp.—Wireless
crystal receivers. April 6th.

9433. Assry  Inpustries, Lip.—Wireless
aerials. April 6th.

9451. Asramam, R. M.—Receiving-appa-

ratus for wirelesd signalling., April 6th.

9148. ANDERsON, S. J.—Intervalve trans-
former, ete., for wireless signalliug, ete.
April 3rd.

9527. Bawrser, L.—Acrials for wireless
telegraphy, eto. April 6th.

9486. BanNes, A. S.—Switehboards for

charging accumulators. April 6th.

9053. BanrtoN, R. H.—Method of utilising
force of attraction Dbetween two charged

plates of electric condenser. April 3rd.
9098. BarxLrs, E. A.—Manufacture of eleo-
tric cables. April 3rd.
9336. Biresrorp. W.—Frame aerial for

wireless reception.
9098.
Lrp.—Manufacture of eleotrie cables.
3rd.
9318. Bnitisg L. M.

April Tth.
BritisH INsviaTeD & HeLsst CasLss,
April

EnricssoNy MANUFAC-

TURING 0., Ltp.—Telephone reecivers.
April 5th.

9597. Caaxprer, C. K.—Aerials for wire-
less telegraphy. April 7th.

9508. CmiLowsky, C.—Rupture of electric
:lx;lrrants. April  6th. (France, February
3th.)

49223, Crarg, F. C.—Crystal-deteetor holder.
April 4th.

9121. Croraier, H. W.—Electrio ocireuit-
breakers, eto. April 3rd.

9600. Cowren, A. D.-—~Variable induetance
deviees. April Tth.

9172. Crams, V.—Variable
wireless reeeivers. April 3rd.

9153. Fonses, 8. L.—Device for use with
wireless receivers. April 3rd.

- 9335. Gannranp, C G.—Sound-magnifiers
for wircless receiving sets. April 5th.

inductanoe for

9192, Hackerr, W. E.—Crrstal detectors.
April 6th.

9534. Haur Manvrserrniye  Co.—Eleetric
switches. April 6th. (United States, Feb

24th, 1922))
9130. Himmis, G. W.—Electrio resistances
or rheostats, April 3rd.

(Specifications not yet published.)

9367, 9402. INpirENDENT RaADIO  MaxTrac-
TURERS. INC.—Neutralising eapacity coupling

between eleotric circuits. April 5th.
9187. JUNKER, J.—Three-valve receiving
apparatus. April 3rd.

9188. JUNKER, J.—Combined high and low
frequency amplifying device. April 3rd.

9419. Kemp, A. J.—Valves for wireless
telegraphy, eto. April 6th.
9121. Leeson, B. H.—Electric circuit-

breakers, ete. -April 3rd.

9499. Maitne, A, H.—Damping device for
switch contacts for electro-mugnetio vibrat-
ing members. April 6th. (France, April
12th, 1922.)

9384, Mamsaix, G. E.—Crystal
April 7th.

9401. Marco~i’s WiReLrss Terzouviee Co.,
Lrp.—Signalling systems. April Sth.
{United States, April 17th, 1922))

9490. MarmiN, V. H. G.—Damping device
for switch contacts for electro-magnetic

deteotor.

vibrating members. April 6th. (France,
Agrril 12th, 1922.)

9056. Mavirra, W.—Earth elip for elee-
trio apparatus. April 3rd.

9353. Mipgrey, A. H.—Coil windings for

wireless reception, eto. April 5th. .

9167, Mortey, G. E.—Mounting coils for
wireless telegraphy, ete. April 3rd.

9168. Moriey, G. E.—Apparatus for wire-
less telephony, etec. April 3rd.

9137. MorrisoN. L. D. G.—Secret inter-
communicution by oseillatory discharges.
April 3rd.

9053. Muxy, L. C.—Method of utilising
foree of attraction between two oharged
plates of clectrio condenser. April 3rd.

9527. PankiNsoN, J.—Aerials for wireless
telegraphy, etc. April 6th.

9314. Rers, D. W.—Generating
magnetic waves. April 5th.

9326. Rurs, H. P.—Wireless receiving in-
struments. April 5th.

9121, Rrevnouwe & Co., LD,
cirouit-breakers, ete. April 3rd.

9135. Ruopes. C. T.—Valves for wireless
apparatus, and incandescent electric lamps.
April 6th.

9042.. Roperts. J.—Connections or ter-
minals for electrie cirouits. April 3rd.

9318. Roorrs, A. G.—Telephone receivers.
April 5th.

electro-

A.—Eleetric

We have arranged for Mr. Gee to deal with gueslions
Letiers should be sen! to him direct al the above address.

APPLICATIONS FOR PATENTS

9247. Rowe. J. S.—Basket coils for radio-
telephony, ete. April 4th.

9186. RUNBAkEN, J. H.—Hydrometers for
testing clectrio aceumulators. April 3rd.

9301, Rurrex, L. van.—Slow-acting rvelays.
April 6th.

9508. Sarmores, J.—Rupture of electrical
(lag{re)nts. April 6th. (France, February

9130. Scrmoun, C.—Llectrie resistances or
rheostats. April 3rd.

9413. SkinNer Oreax Co., INc.—Wirelegs
brondeasting. April 5th. (United States,
Kebruary 8th.)

9431, 9434. Syire, H. Merviuk.—Wireless
receiving sets. April 6th.

9432. SuitH, H. MeLvitLe.—Wireless crys-
tal receivers. April 6th.

9433, Sumita, H M. MrrLvioie.—Wireless
acrinls. April 6th.

9267. SeLixpeNy, M. A. E.—Trumpet for
wireless telephony. April 4th.

9053. TimminNs, A. A.—~Horns, eto., for
phonographs, ete. April 3rd.

9063, Tiumuixs & Rocrrs, Lrp.—Horns,
cte., for phonographs, ete. April 3rd.
9186. Tomranck, W.—Hydrometers for test-

ing eleotric aceumulators. April 3rd.

9431, 9434. TrmreLr, 8. J.—Wireless receiv-
ing sets. April 6th.

9432, TyrretL, 8. J.—Wireless orystal
receivers. April 6th.

9433. Trnrrewt, S. J.—\Wireless aerials.
April 6th.

9328. \WarkeEr, H. E.—Eleetrically con-
duetive clips. April 5th.

9501. WesterNy Evkctric Co., Ltp.—Slow:
acting relays. April Gth.

9502. Wesreny Eiectric Co.. Inc.—Loaded
transmission systems. April 6th.

9111, Winsins, J. H.—Aerials for wircless

telegraphy, ete. April 3rd.

9153. WIRELESS AGENCIES, 1.7D.—Device for
use with wireless receivers. April 3rd.

9435, Woop, H.—Valves for wireless ap-
paratus and incandescent electric lamps.
April Gth.

9551. Woobs, G. F.——Receptors and induc-

tance ocoils for wireless telegraphy, ete.
April 7th,
'9351. Woobs, R. §.—Reeeptors and indue-

tance coils for wireless

telegraphy, ete.
April 7th.

ABSTRACTS FROM FULL PATENT SPECIFICATIONS RECENTLY PUBLISHED

(Coples of the full specifications, when printed, may be obtalned from Mr. Gee,
post free on payment of the officlal price of s, each.)

9424, Howretr, W.—Crystal detector. April
6th.
193,019, Lorexz Agrr.-GEs., C.—In order to

prevent the amplification of undesirable fre.
quencies, which give rise to ** whisthing
noises, a shunt cirouit containing capacity
and inductance is connected across the
valve transformer windings. This circuit is
tuned to the higher frequenoies beyond the
speech range, and eonsequently by-passes
such energy and prevents its further amplifi-

cation across the transformer. (January
ﬁgt)g. 1923. Convention date, February 11th,
22.)

193,059. Prirever, E.—In an electrie con-
denser comprising a number of superposed
elements, with metal coatings in intimate
contact with the dielectrio, coatings of like
polarity are spaced npart, at least at their

237

margins, in erder to weaken the eleetrio
fields which may be formed at the margins of
sucoessive elements if the coatings de not
exactly cover each other. The space at the
margins may be filled with an insulating-
mass, with a smaller dielectrie constant than
that of the condenser dielectrio. (Kebruary
12th. 1923. Convention dnte, February 10th,
LYR2c)
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193,060. PrierNex, E.—In eleetric con-
densers .and  other electrical apparatus in
which the conducting matérial rests on in-
sulating material, * electrical discharges at
the edges of the conducting material are
prevented by providing the ocondueting
material with marginal extensions of high
resistance. These extensions may be formed
of a powdered resistance material, such as
graphite, mixed with a binder, or they may
be in the form of a thin coating of con-
ducting materinl .applied to the insulating
material by ohemical ' precipitation or by
heat, (February °~ 12th, 1923. Convention
date, February 11th, 1922.)

Hlustrating Patenl No. 193,092.

193,072. Fomnesr, L. bDE—Apparatus for
recording sound photegraphically comprises
a lamp to which high or super-audio fre.
quency oscillating ourrent is supplied, the
intensity of the light being varied by and
in accordance with the sound waves without
varying any other ebaracteristic of the light
source, such as its size or shape. The
sounds to be recorded affect a miorophone
producing alternating or pulsating eurrents,
which, acting through an amplifier and
a transformer conneoted to the oscilla-
tion generator, modulate naocordingly the
high-frequency currents passing through the

lamp. Specification 157,441 is referred to.
(August 16th, 1921.)

193,092. Buirisa Tromsox-Hovsrox Co.,
L1p.—1n a thermionie * negative resistance’
device arranged for the production of oscil-
lations in the manner described in Specifiea-
tion 103,865, the eleotrode which emits the
secondary electrons or “‘dynatrons” s
maintained at an average negative potential,
(October 14th, 1921.)

193,150, Burxmau, W. W.—In variable
electrioc couples or induectance devices for
wireless signalling, of the kind in which the
inductive distance between two eoils is
varied by rotation of one coil about ap axis

external to the ooil and lying in a plane
through the coil and perpendicular to its

axis, the moving eoil is mounted om & sup-

porting element axially rotatable by manual
rotation of a spindle operatively conneoted
to and parallel to the axis of the support-
ing element, and of sufficient length to
uvoid approach of the hand to the coils in

operation. Any numher of fixed and mov-
able coils may be used. (November 18th,
1921.) .
193,203, Bixe Werge VorM. Gra. Bixe
ART.-Ges.—The electrodes of & spark-gap

suitable for a toy wireless set are disposed

< ably varnish,

i
Illustrating Patent No. 193,150.

May 2, 1923

practically in contact with each other and
are covered with a thin layer of badly
conducting -or insulating material, prefer-
enamel, or an oxide of mag-
nesium, cadmium, or calcium. This allows
a tension of only a few hundred volts to he
used,: The component parts of the toy send-
ing and receiving set are mounted on a card-
board switechboard, the wiring being
arranged underneath and being protected by
a casing or box, (December 19th, 1921.)
193,241, Payxe, M. and Jear, W, S.—A
stornge battery consisting of a number of
cells in series is provided with by-pdlar elee-
trodes each of whioh has a flange projeet-

ing at right angles on both ‘sides of the elec-
trode and estending beyond the surfaces of
the active material, adjacent flanges being
eoncave and convex. The negative side of
each electrode is formed with a vent. The
electrodes are separated by perforated rub-.
ber, ete., washers, tight joints between the
washers and electrodes being obtained by
wedges iuserted between the outer electrodes
and a container or by other means. The
container may he filled with wax to keep
the electrodes in position, and devices may
be provided to cut out one or more cells if
required. (January 20th, 1922

A 3- OR 4-VALVE RECEIVER USING VARIOMETERS

In response to numerous enquiries we have pleasure in publishing the complete diagram of the 3- or 4-
valve receiver pictorially illustrated on page 183 of our last issue.

N

> 3

B 5



http://www.cvisiontech.com
http://www.cvisiontech.com

Mayv 2, 1923

D

Information

TR

Wireless Weelily

partment

Conducted by J. H. T. ROBERTS, D.Sc., assisted by A. L. M. Douglas.

In this section we will deal with all queries regarding anything which appears in * Wireless

Weekly,”” * Moderr: Wireless,”” ¢r Radio Press

Books. Noat more than three questions will be

answered al once, Queries, accompanied by the Coupan from the currenl issue, must be enclosed in
an envelope marked ** Query,” and addressed lo the Edilor. Replles will be sent by post if stamped
addressed enveclope is enclosed.

GUNDERSEN BROS. (NORWAY) asks whether
the British Broadcasting Station sometimes vary
in the wavelength they use during the evening, as
the tuning adjustments -on their receiver do not
seem to be always the same for the pariicular
station mentioned.

The British Broadcasting stations all work on fixed
wavelengths which do not alter. Local atmospheric
conditions are probably the cause of. the assumed
change of wavelength you mention.

B. F. C. B. (S.E.5) is making up a telephone
transformer as described in ‘* MODERN WIRE-
LESS,” No. 1, and is unable to obtain 44 gauge
double silk covered wire for the high resistance
winding. He asks whether No. 40 gauge would be
suitable in its place, and if so, would any alteration
in the number of turns be necessary.

No. 40 S.W.G. D.S.C. wire is quite suitable for this

purpose and does not necessitate any alteration in
the construction of this instrument.

R. H. D. C. (VILVORDE, BELGIUM) asks the
following questions : Will an aerial 70 feet high and
75 feet long be suitable for receiving the British
Broadcasting Station f{rom his village, which is
just north of Brussels. (2) What wavelength range
would the apparatus require to be covered ?
(3) Would a circuit employing four valves be
efficient, and, if so, what arrangement should be
used ?

(1) The aerial arrangement you propose is excecd-
ingly good, and you should have no difficulty in heai-
ing British Broadcasting and also ‘the Hague and
other Continental telephony. (2) A wavelangth
range of from 300 to 4,000 metres should be aimed
at if you wish to embrace all the stations trans-
mitting telephony. At the present moment the
lewest wavelength in use is that of Cardifi 5 WA,
353 metres, and the highest that of Rome IDO,
3,200 metres. (3) A four-valve circuit arranged as in
the accompanying diagram would prove. very suitable

F.C. M. (WALTHAMSTOW) wishes to add a note
magnifier to his crystal receiver, and asks for a
circuit diagram,

See reply to “ Brum * (Twickenham) in this issue.

ILT+
HT -
for your purpose, and you should have no difficulty in
working a loud-speaker from this circuit from most
of the British broadcasting stations, and certainly
from the Hague and Paris transmissions.

F.T. (BUDE) proposes to build an aerial as shown
on page 86 of Volume I, No. 2 ‘ WIRELESS
WEEKLY, but is still confused as to the amount of

wire he may legitimately use in the construction
of this aerinl

B7Q
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1% THOUSAND
e (Ealarged) EDITION

THE CONSTRUCTION,
»

o
WIRELESS RECEIVING
APPARATUS

176 _net

PAUL D. TYERS

Post Free

AADIOC PRESS, LIMITED
DEVEMEUR COURT

ERE, for the first time, ‘is a collection of
constructive articles giving full details for
making almost every piece of apparatus required
in the building up of a complete Receiving Set.

Essentially practical, well written, and illustrated
with working diagrams, this is a book- which
every experimenter must have—whether he
does much constructional work or little

Get a copy to-day—you will certainly save Its
cost on the very first piece of apparatus you make.

The Construction of

WirelessReceiving Apparatus
By Paul D.Tyers

- 1/6

From all Booksellers
and Newsagents, or
1/7} post frer,

Shows how to
the following apparatus

Anode and Grid Resistances, Filam/.at

Rheostats, Potentiometers, Basket

Coils, Slab Coils, Solenoid Coils, Loose

Couplers, Honeycomb Coils, Duo

lateral Coils,H.T. Bafteries,Condensers,

Crystal Detectors, L.F. Transformers,
H.F. Transformers.

Radio Press, Tid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
DEVEREUX COURT. STRAND.W.C.2.

B 60 260
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A paragraph appears in Wireless Weelkly, No. 3,
setting forth exactly the present regulations regard-
ing the erection of aerials for experimental purposes.
The attention of all our readers is directed to this
paragraph, as the statements in it are quite definite
and it should not be necessary to make any further
reference to this subject. The total length of wire
must not exceed 100 feet, including the lead-in, but
a3 many wires as desired, each of 100 feet in length
(incclluding the lead-in as for the first one), may be
used.

G. P. A. (KIRKCALDY) wishes to make a small
variometer crystal set and would like to have par-
ticulars for constructing this.

An exceedingly satisfactory crystal receiver may be
made using one of the variometers described in No. 2
of Modern 1Wireless, in conjunction with any of the
ordinary types of crystal detectors now upon the
market. The advantages of variometer tuning are
shown to their best on the broadcast wavelength, and
for this reason the trouble involved in making up
such a variometer is amply repaid.

A. S. (ASHFORD) submits particulars of his
apparatus, consisting of a three-coil holder and a
valve receiver, and wishes to know how to connect
them together.

The wiring arrangement you require is given below.
This should make it quite clear without any further
explanation being necessary.
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N. B. G. (CAVENDISH SQUARE) refers to the
circuit of the Armstrong super-regenerative re-
ceiver in No. 1 of * WIRELESS WEEKLY,” and
asks whether he can use a certaim make of vario—
meter in place of the one described on the set. He
also wishes to know whether a duolateral coil of
1,250 turns will be suitable in place of the 750-turn
coil described in the article.

(1) The variometer you mention is quite efficient for
this purpose. (2) The 750 turn coil is essential to
get the best results with this circuit, otherwise the
frequency of the quenching valve circuit will be
altered.

W. R. M. (DARTFORD) asks whether high-
resistance telephones are more suitable for use
with a Hertzite crystal detector than low resistance
telephones with a transformer, and if 2,000 ohms
is a high enough resistance for such telephones.

There is not a great deal of difference in the results
obtained from a pair of high resistance ’phaones and
a pair of low resistance ’phones with a good tele-
phone transformer in the crysta! receiver circuit. If
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anything the high resistance ’phones are preferable,
and there is no reason whatever why they should not
be used. In reply to the latter part of your query,
2,000 ohms is a good value, but 4,000 to 8,000 ohms
would produce more sensitive results,

(TIVERTON) asks the following ques-
uons (1) Whether he could receive the Hague
concerts on a two-valve receiver with one high-
frequency stage. (2) What is the resistance of an
R type receiving valve ? (3) What is a really good
value for a grid leak and its accompanying
condenser ?

(1) If your receiver is very carefully adjusted you
may possibly obtain satisfactory results from Con-
tinental telephony. (2) The resistance of the filament
of an R type valve is somewhere in the neighbour-
hood of 0.5 ohms when cold, but is very much more
when the filament is heated up. (3) A suitable value
for a grid leak is 2 megohms and for a grid condenser
0.0003 uF.

F. L. G. (WORCESTER) proposes to use villcan-
ised fibre instead of ebonite in the construction of
his receiver and wishes to know if it is as good an
insulator.

Generally speaking, vulcanised fibre, unless of verv
good qllcllltV is not such a good insulator as cbonite,
and as it is in addition hvgroscopic, we do not re-
commend its use. It is also very liable to warp.

H. B. (BRIGHTON) asks whether it is a practical
proposition to use a skinderviken transmitter
button in the construction of a microphone amplifier,
and, ii so, how much current could it safely pass.
We think that with very careful adjustment and with
the use of a skinderviken button having carbon elec-
trodes, you might obtain satisfactory results with this
apparatus. A good deal of experimental work would
be necessary, and the maximum current which this
button can pass is only in the neighbourhood of 5
milliampeéres or so.

S. W. O. (BOTHWELL) wishes to know what
apparatus is necessary in order to effect local
heterodyning of incoming continuous wave signals.
The construction of a local oscillator for use on a
considerable wavelength range is begun in this week’s
issuec of Wireless Weekly. This will be found very
satisfactory for vour purpose, and you might com-
mence its construction if desired without hesitation.

M. C. (EDINBURGH) submits particulars of a
telephone transformer which has an iron core
7-16th of an inch in diameter with 3} inches winding
space available. He specifies certain windings and
asks if they will be suitable.

The ratio of turns you prapose to use is quite useless
for a telephone transformer. The primary winding
might consist of 1,200 turns of No. 34 gauge single
silk covered wire and the secondary winding 12,000
turns of No. 44 gauge single silk-covered wire. This
transformer may be used with either a crystal or
valve detector.

G. P. (W.11) has a crystal set and wishes to make
the smallest possible variometer which will give
him efficiency over the broadcasting band wave-
length. He suggests an outside former 3 inches
diameter and 2 inches long, and wishes to know
the size of the necessary internal former and the
windings for this variometer.

Your projected variometer is rather too small, that is
to say, in order to cover the wavelength required the
gauge of wire you would require to use would be so
small that considerable damping would be introduced
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o Just issued—

ireless Map

of Great Britain

’IHIS new map has been prepared under
expert supervision, and gives the
following uscfuf information :
All places with transmitting apparatus are
shown in black. Call signs applying to
these id red.  Broadcasting, Commercial,
Aviation, and Amateur and Experimentat
Transmitting Stations are all indicated by
special symbols, also in red. Admiralty,
Naval and Trinity House Stations speciall
shown in blue. A Complete Index to ail
Amateurs and Experimental Stations
appears on the map, the origin of a call-sign
being at once located by means of num-
bered squares. Diagrams with Compass
bearings show the direction of important
Overscas Stations in relation to different
portions of the map. London and District:
An inset mapon an enlarged scale (1} miles
to 1 in.) clearly shows the stations within
this area.

PRICES oo

: On Paper folded in Cover 4
! e 2/6 net, postage 2d. :
{ Mounted on cloth folded in Case..., :
H T 5/6 net, postage 4d. :
- : Mounted on Cloth and Varnished, :
o i with Rollers.,..7/6 net, postage od. :

B RADIO PRESS; Ltd,, Deoss Sout

STRAND, W.C.2,
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We are only
accepting
direct orders.
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Are you a

Beginner?

Then take the first opportunity of learning
some of the more mmportant features of

Radio. ‘¢ WIRELESS FOR ALL " has
long been regarded as the first stepping
stone to greater Radio knowledge. If you
know little of Wireless then you must
certainly read this book by John Scott-
Taggart, F.Inst.P., Editor of “ Wireless
Weekly.”

From all Bookscilers and
Newsagents, or 7§d. post

free from Publishers—
S\ RADIO PRESS LTD,,
4  Devereux gvo%r;, STRAND

May 2, 1923

into the circuit and you would lgse signal strength.
We suggest you use a variometer as described in
No. 2 of Modern IWireless on page 143. This vario-
nieter will cover the wavelength range you specify.

BRUM. (TWICKENHAM) has a crystal set and
wishes to add a valve amplifier as described on
page 218 of No. 3 of ‘ MODERN WIRELESS " ;
he wishes to know what sort of valve and battery
would be required and how the panels should be
connected to his present crystal set.

Any good make of hard receiving valve would be
suitable for your purpose. The high-tension battery
would have a value of about 70 volts, and the accu-
mulator 6 volts. We give herewith a circuit diagram
showing how to attach this low-frequency panel to
your receiver. :

“D0UV00V0Y

K. E. (PECKHAM) submits a circuit and asks the
following questions : (1) Is it a practical arrange-
ment ? (2} Values for certain coils and condensers.
(3) Whether the position of the potentiometer is
correct.

(1) The circuit arrangement you submit is very suit-
able, and probably the most efficient of its kind.
(2) The variable condensers A and B may both be of
the same value, 0.005 uF., and the inductance C ol
the rejector circuit may be a No. 75 honeycomb coil.
(3) The position of the potentiometer is correct.

M. P. (POPLAR) has built a receiving set exactly
similar to the two—valve set described in ** MODERN
WIRELESS ' No. 3, which gives satisfaction.
The addition of two low-frequency valves which he
has just.-made enables a loud speaker to be com-
fortably worked from broadcasting stations, but a
loud crackling noise is experienced. He asks the
reason for this and how it may be eliminated.

The probability is that if, as you say, your connec-
tions are all well soldered and vour filament rheo-
stats, high- and low-tension batteries are in order,
ou are using a cheap and unreliable make of
ow-frequency transformer. If you would let us have
further details of these, we might then be able to
advise you better.

J. C. (AYR) has purchased a receiving set stamped
B.B.C. which has given every staisfaction, bringing
in all the British broadcasting stations on one or
two pairs of telephones. He wishes to use more
telephones than that, however, and would like to
know whether it is possible with his existing
apparatus, or if not could he add a note magnifier,
and how to do so,

It is probable that with the set you mention six
pairs of telephones can easily be used. Should you
desire, however, to increase the signal strength, a
suitable note magnifier for your purpose is described
in No. = of Wireless Weekly, page 148. This is a
verv efficient instrument, and will give you every
satisfaction.
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P. R. (BELFAST) asks the following questions
~ith regard to the crystal set described on page 34
of * WIRELESS WEEKLY* Volume 1, No. 1.
(1) What kind of aerial wire should be used, and
whether the length of aerial makes much difference.
(2) If the same wire as used for the winding of the
coil could be used to wire the remainder of the set
including the earth wire.

Use~
(1) When using a crystal receiver it is essential to
obtain the maximum efficiency from the aerial cir-

cuit. For this reason stranded copper wire should N
be used, \\hnch] might b]e enamelleldl to protect it ‘ ’ r@ul@t;s\
against atmeospheric influences 1@ maximum .
legngth permissible under the certain set should be ";\ES&I:IE(Y)XET:ELESS
used to obtain the greatest efficiency from this set. 9RENSHA$}:$
(2) The wire which “has been used for winding the LIVE RPOOL
coil will do for the wiring of the set, but wire similar
to that used for the aerial should be used for the io-}‘i“,\.:‘é'ngEAR
earth-lead. The wire used for winding the inductance 'CLARITONE LOVD-SPEANER
is far too thin for use as an earth wire.

A. A. M. (FINSBURY SQUARE, E.C.2) wishes

to know the size of formers, gauge of wire, etc., to
construct a loose coupler from 200 to 5,000 metres.

The primary winding may consist of 11in. of No. 24
gauge enamelled wire on a 6in. tube; a slider should
be used to obtain the necessary adjustment of this
coil. The secondary winding may consist of roin.
of No. 32 gauge_double cotton covered wire on a 5in.
tube, and should have 20 equally spaced tappings.
You will not obtain very high efficiency on low
wavelengths with this arrangement, owing to the
large dead-end effects. Suitable condensers must,
of course, be used in conjunction with this to cover
the range specified.

S. W. G. (STOKE-ON-TRENT) proposes to
erect the best possib'e aerial under the circum-
stances. He has a 4(-foot mast and would like to
use a three-wnire aerial erected on 9-foot spreaders
with a main span of 75 feet and a down-lead length
25 feet. He wishes to know whether this arrange-
ment would be suitable or if we could suggest a

better aerial arrangement. Easy to understand

The suggestion you make should result in a very

Yes, Wireless 1s easy to understand—

suitable aerial. We do hnot think you will obtain if’ you mé;l;e nfhl ljor!)ll\ SIMPl’i_IFlLD
.y 1al. YEL y John Scott-Taggart,
better results on any other type of aerial. Stranded FAnstB. (Editer of Wireless Workly),
enamelled copper wire should be used. will give you an excellent groundwork
in alf th t difficult points in Wire-
E. B. (ACTON, W.3) refers to the broadcast re- ;25: G:l ':ozop(y' :,it’dd;"’;ﬁds :-gin T
ceiving set on page No.3 of ** WIRELESS WEEKLY,”’ understand kow your Set works. When
and asks questions as to the size of the variometer you, have, read) i BantigrHers tholdieps
of its elementary principles, ynu will
loyed : - les, 3
employed. take quite a new interest in Wireless.
The two variometers should both be of the same size, Sold by all Newsagents and
and no condenser is necessary across the second vario- 3":;5:3“5;;"‘;‘;‘;’“52";;"
meter to adjust the two circuits to resonance. Devereus  Court, STRAND
D. B. (CHISWICK) wishes to know the simplest wel —

wireless set which will give good results with
tclephones or a loud-speaker from the Cardiff
Broadcasting Station, when used at a distance of

from 65 to 70 miles from Cardiff. _ ‘ :
. . - e 2 ‘______J TRY ONE gy ="

You will need a fairly sensitive receiver to be able Pri ] !/ =
i 5 & s 15/-
to work a loud speaker satisfactorily. We recom- CONOMI Ei : 3

mend the use of the circuit described on page 134 | i :
of No, 2 of Modern Wireless. E C

This will give very
good loud-speaker signals at this distance,

G. W. N. (THE BARRACKS, BEVERLEY) asks
questions about certain apparatus which has been
offered to him and wishes to know whether it is
suitable for receiving telephony.

The amplifier you mention is not a good investment.
We think you would get far greater satisfaction by
spending the sum mentioned on component parts and
building you % 1

ding your own valve receiver. For an outlay of Head Office : 10, FATZROY Shomroums ; Branch and Works :

the figure you mention you would be able to obtain SQUARE, LONDON, W.1. | 303, EUSTON RD., N.&V.1. | TWICKENHAM.
a range of 100 miles telephony quite easily.

THE “EEC” “ XTRAUDION " VALVE

is being used by the leading Radio Experi-

menters for detection, high and low trequency I

amplification, power amphﬁrrs and low power N—’
transmissicn. ¥ Y Tl

-ai—! Write to-day for 40 page Radio | |
Catalogue mailed post free, ad.

13
263 6 63
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A Complete
Receiving Station

fn Order 12 e 4ble 1@ isien 18 10 she Concetts
v 10 be tean
the lollowing sems of spparitus e fecessary .~

A Compuams Vagwt FPami
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THE VALVE PANEL,

s Malst 100 o cumbe of smaller para

plate.
bener protecied, ta

cataner

number of terrminals

Read this letter

Townsend House, :

Presteign Rads. H

12th April, 1923.

Presteign Radio & Scientific Society. :

I have completed a Three Valve Receiver bullt up :

from your ' Peto-Bcott '’ parts, and although the set was built :

for experimental purposes, the first test immediately after :

construction waz for telephony, and I am pieased to report that

the results were not only good, but surprising. Our engineer was

present. and we have had experience of 4 and 8 Valve sels,

expensive and poweiful sets—your set *¢ beats the lot ** both for
power and clarity, and only 3 valves at that.

As an instauce, music and spesch could be distinctly heard at
a short distauce from the headphones when fn use by another
person, and when lhe phones were taken off, they acted as
a miniature Loud speaker.

Foreimplicity in construction, {any lad could easily follow your
clear and concise diagrams), also economy in cost, aud results to
be obtained in Radio Telephony in the home I can cmﬂdeutly say
that no one could wish for or find any set better than the
“ Peto-8cott.’’ Yours faithiuliy,

Geo. F. Green, Hon. 8ecy.

Dear 8irs,

Price List of Units

(in seis of parta tor home construction).

No. 1. Tuner Unit- - - - - 27/8 d .

No. 2. Condenser Unit - - - - 43- i 32-page illus-

No; ;, H.W Aml{i U;nu- il e ig»g i tratedCatalogue

Nn. 4. Detector Unit - - - ; : of all Radio
B No. 5. L.F. Amp. Unit - - . - 33/8 C[ompouenfs
: Mnlm"'my Cabinets to fit Noa, 1, 3, 4, and

3/6. To fit No. 2, 7/-
Postage 911 per unit exira, but paid on all
orders over £3.

One-Vaive

@vmuummmummn

of rhe terminalt the Blamenr rheosiat the gnd euadenser
and leak. and the bye pass condemser

Without going 1010 the theary of the Valve, 1t may he zaid
that coen value has fout teamunals  Two e for the hghting

YT

i

1923.

—and how to make it yourself.

tted by the vatious brasdcaring snuon,

These togerhet with sn accumularor snd 3 tmalt dry batrgry
comuintuar 3 ompleie and eheienr Recening Suton S0
hat o you il see. w0t very much s pararus standy berwecn
¥ and the Mmaw st bng receeation that has ever becn

As il be stn fiom thi lustranon. the pace! conmmts
Ascesary terminate neatly mounted
on both sdes of an ebomre
In order e m may be
mounted Ld-smc o0 & muhogany
Looking a1t from the top you
=il e the vale and abo s
conteol Anob, togtther with &

will be found the projecang ends

le Radio Sets in Furls

of the Aamest
o 4 & volt sceumubator 10 onder that mere
€urrent shin i aexessary shall not pass through
the blament, 3 rheast pmnothing more +
vou of resstance wite aver whih passes & shiding
coaract owded  Too much caxeem
® telul of elecrrisuty and Narmibul 10 the Vive.
The orher owo rerminats e used for difereat
purposes  One s for the
the siker 19 for the = Plate

which sre

G’ atcwl and
arcun.

In every hrve-tiectrade salve.

b Blamenn ,

wuh the

Gnd Lesn
plae 1

rogriher with sheilac Sarmisn

Below Comdumet frhe Largee) and the Gind Condemacr

EFORE buying or building
your Set, ask yourself
this question : ' ‘* Will this Set
satisfy my requirements next
year ? "' You want a Set not
only for listening to your own
Broadcasting -Station, but to
every one in the country. You
want a Set which will enable you
to use a Loud Speaker later on
when you get more proficient.
You want a Set which will
enable you to receive on every
band of wave lengths.

All these requirements — and
many more which will come to
your mind later—are fully met

This s done by means of euner ¢ 4 volt

here e these three com.
ponenss —The Folament—umular 1n every respect to the
Blameat used 0 the ordinaty miniarure ciectre light bute
o7 Goid—a short lengih of wire corled in sl form asound
and the Plate—3 small piete of thin metal
curved 10 the shape of 5 1ube 3nd plxed dround the grid

Besder the vatve and i comncsions s the sheaarar,
thate ire jum Theee gthet pans—rwe Condinscrs and the

A qondenste . wad elecuigally 33 2 lund of cevervonr for
sonmy ehectianty and 1 made of smail preces of <oper ol
sberminng wih sherss of mca  The whole.n Lsrcned

Wit No ¢ Unis the e cunsemaen are 2 siled the Bye pasy
On the top
of the Laiter 15 mounted the Grod Leab wn bras clopa.

Complete Radio 5‘917 in f-)zr'ls

L)

Start with a Set
you’ll never outgrow.

by the Peto-Scott Standardised
Unit System.

This System is the only proved
System for the man of moderate
means, for by enabling him to
commence with Units 1, 2 and 4
he obtains a complete one-valve
set to which extra valves can
be added later at a ridiculously
low figure. Yet {from the first
his Set is complete and extra-
ordinarily efficient.

If you would learn more of this
cleverly thought-out System
send 6d. to-day for a copy of
‘ Radio ”” showing exactly how
these fine Valve Units are made

PETO- SCOTT Co., Ltd.,

Featherstone House,

64, HIGH HOLBORN,

W.C.1.

| & | ‘g
LRI b
H. 0%
I e
I ‘e
e ma
+ s e

N e o) —

Do te Foatw
i

”» < A
TUNER CONDENSER H.F.UNIT DETECTOR LE UNIT
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BG4 (continued from page viy the whole qualily of a periodical must fall ojf.
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ADVERTISEMENTS.

, Strand, London, W.C.2, e

Music not Cacophony!

Loud Speakers are frequently condemned for tanlty
reproduction which would mure correctly be attn-
buted to the amplification of the receiving set. You
cannot secure clear reproduction unless your set
provides unstrained amplification. A demonstration
of the 7 valve Polar long range Radiophane R\,
33, 34. 35, will prove a revelation to thuse whe have
hitherto ** crabbhed ' the luinl speaker

Both H.F. and L.F. Ampitfication have in-this«esign
been worked out with the greatest precision and as
a result any well designed loud speaker will deliver
speech and music with the purity. hitherto alone
dssociated with telephone reception

Unequalled for range and punty the 7 valve Puldr
Radiophone stands supreme as the finest solution
that has vet been produced for the probleny of joud
speaker reception—in remote districts as well as
within easy range of a Broadcasting Station

Extreme simplicity of mampulation (secured by the
wave length scales) and the great selectivity result-
ing from the fact that nu less than § tuned circuits
are employed, are additional reasons why those who
are not mechanics, but have an car tor music, as welk
as those who wish to secure receptio). on distant
stations will discover, when they have tested various
makes that there is only oneset that freely fulfilstheir
requirements—namely the 7 valve Polar Radiophong,

PRICLS : Without accessoyies 1 £58

Complete with dectional £90 oax
bookcasewith loud speaker 393 Mabogany

The most powerlul set yet produced forthe halder
of the British Broadcasting Co. licence

Writé and arrange for o demonstration.

RADIO COMMUNICATION C© L™

Supplies of the G.P.0. Inslallotions af North Forelend (G.N.F.) and Seajorth (G.L.V.), of Coastal Stations
Jor. vurions Colonlal Governments, and of Ship’s

Rudio for mosi of the Great Shipping Companies

Coyrt, Strenlly W.C.30 by Tur Quanwal Pecst Lyn, Poriy Garden, Stambdd Steoet, |
*glalished on Widdesday of esob, week st 3, Bolt Fourt, Fleot Strest, London, B4 Afdfver fur Subsoriptiods »'ad Bt in ) - ameritins \ans lb:venul
W3 Adiortisemont Monayors - Tas Scwnse Pemiscirs  Onoavimarioy, Leo., 125, Pall Vall, fodos, 3 W.1. Regs

3 Bubseription ratéeydf6 por annem, W J tor os mopths, post free

pfuts & 0oy (Australeatol 19D Far Cansde s=—luesmscr Nawe Lt For south Sdeies Y
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May 2nd, xg23.
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The Power of the Press

ORD Gainford’s speech at the open-

ing of the new studio of 2LO brought

home very vividly the power of. the
Press. He stated that over 1,000 employees
had been dismissed, owing to the slump .con-
sequent on the general indecision regarding
licences and the attacks of the Press.

The attitude of such papers as The Daily
Ixpress, which has vigorously, and, in our
opinion, unfairly, -criticised, not ‘only the
British Broadcasting' Company, but its pro-
grammes and everything to do with .it, has
unquestionably done a great deal of harm to
the B.B.C.

Certain’ manufacturers imagine that they
can influence the policy of a paper by threaten-
ing to withhold advertisements.  This, of
.course, is absurd, and no self-respecting
journal wquld allow_advertisement considera-
tions to affect its general policy. Moreover,
such an attitude would only provoke the paper
to further attacks.

The moral, of course, is for the B.B.C. to
worls-in ‘harmony with the Press, without
losing its independence. The recent attacks
in the Press on the B.B.C. make it perfeetly
obvious that the success of broadcasting in this
country is entirely conditional on obtaining
the goodwill of the public. Many businesses
can be conducted without having to satisfy
public opinion. In the case of broadcasting,
however, it is essential to keep very closely
in touch with the feelings of listeners-in and
those who might become listeners-in.

The whole trouble, of course, is not pro-
grammes, but the antagonism of the B.B.C.
towards granting constructional licences on
terms which the Postmaster-General considers
fair.

Whatever the merits, or demerits, of the
case for the B.B.C. stamp on components may
be, the B.B.C. must realise that they are fight-

A8

ing a losing battle, and the longer they hold
out the more unpopular will they become.
They must- realise by now that the B.B.C.
stamp, as regards components at any rate, is
anathema, not only to the Radio Society of
Great Britain, but also to the whole mass of
would-be constructors.

At the same time, whatever regulations are
put into force, we ourselves have no sympathy
with those manufacturers whose sole object
is to import cheap foreign components. We
believe that the British manufacturer should
be fully supported. Firms of all sorts, shapes
and sizes have sprung up as a result of the
hoom in wireless.” The methods of many of
them are extremely questionable, as also are
their products. "We sympathise with the re-
sentment of the older established firms which
produced experimental wireless apparatus
long before any boom was dreamt of. Pub-
lishers, manufacturers, dealers of every kind
are all turning their thoughts to’ wireless, in
spite of the fact that they have no previous
knowledge of wireless.

Whatever the decision of the Committee
appointed by the Postmaster-General may be,
we trust that the genuine manufacturer of this
country will' be protected from grossly unfair
competition.

The Wembley Scandal

The Post Office, we understand, declined
to grant permission to the B.B.C. to broad-
cast an entertainment to the football crowd at
Wembley Stadium. Our special correspon-
dent, in his broadcasting news, suggests that
if the B:.B.C. had received this permission
they would have been able to maintain a little
more discipline. We doubt it, but we think
that if the \Vestern Electric Company had had
their public address system installed in-
structions could readily have been given.
The loud-speaker has infinite possibilitiesy
quite apart from wireless.
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THE POSSIBILITIES OF A NEW RECEIVING
PRINCIPLE

By JOHN SCOTT-TAGGART, F.Inst.P.; Member I1.R.E.

This article deals with a method of receplion which has recelved

practically no attention while

The General Principle

N an ordinary receiver the pitch of the

note heard in the telephones bears no

relationship to the strength of the incom-
ing oscillations; the only effect obtained is
that the stronger the oscillations in the aerial
circuit the louder the signals; the actual pitch
does not in any way vary.

Moreover, the ordinary methods of recep-
tion do not lend themselves to very great
degrees of amplification.

lllllll‘—J
By

affording

many possibililies.

tions being heterodyned, and the most
interesting effect is that the pitch of - the
signals varies with the strength of the incom-
ing currents.

The idea is, briefly, that two valves are used
to generate continuous osciilations at the
receiving station. A telephone receiver is
connected in one of the anode circuits, the
grid circuit of the same valve preferably
having a leaky grid condenser inserted in it.

When the two oscillating valve circuits are
*

B; By

Fig. I.—Showir;g {wo oscillating valve systems, A and B.

It would seem to the writer that if a high
degree of amplification is to be obtained some
method must be devised whereby a powerful
output current may be set into operation by
a minute input current by some trigger-like
action.

An example of this kind of amplifier is the
Turner trigger relay. Unfortunately, very
powerful amplifiers -of this kind are really
relays; the output effects are not propor-
tional to the input currents, and so the devices
could not be used, for example, for the recep-
tion of telephony ‘signals.

The arrangement about to be described is
theoretically a very powerful amplifier or
relay ; it may be used for the reception of con-
tinuous waves without the continuous oscilla-

267

placed close together, one will heterodyne
with the other if the frequencies are made to
approximate. Owing to the beats produced,
a musical note will be heard in the telephones.
It is possible to adjust the apparatus to the
silent point by making the frequencies
exactly equal. Under these conditions,
nothing whatever will be heard in the tele-
phone receivers, but if the frequency of one
of the circuits is altered ever so slightly,
beats will be produced, and these, being
rectified by one of the valves, will cause an
audible signal in the telephones.

If then we can make the incoming signals
vary the frequency of one of the oscillating
valve circuits, we can make them produce
musical signals in the telephone receivers.
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The two valves producing the local oscilla-
tions could, of course, be made of any size;
the greater their power, the greater the
response in the telephones.

Fig, 1 shows the two oscillating valve
systems A and B. The apparatus marked A
is simply an ordinary oscillating three-elec-
trode valve. In the circuit L., C, we have
generated continuous oscillations which are
induced into the apparatus B, which is very
similar to A but contains telephone receivers
T in its anode circuit and also a grid condenser
C,. The beats in L, C, are rectified, and
produce an audible signal in the telephones
T when the frequencies of the two circuits
are close together.

May 9, 1923

denser C.,. The varving potentials on the
grid of the valve V, vary its conductivity, and
so upset the balance of frequencies between
the two oscillating valves V, and V,. The
moment the signals upset this balance, beats
will be produced, and these being rectified by
the valve V, will cause a note in the tele-
phone receivers.

An Interesting Effect

This kind of a circuit will receive con-
tinuous wave signals which would be
inaudible on an ordinary crystai circuit.

An interesting feature of the arrangement
is that the pitch of the notes heard in the
telephones will depend upon the strength
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A Complete Circuit

Fig. 2 shows a complete receiving system
operating on the principle outlined above.
In this system the variation of frequency is
caused, not by any mechanical means, but
by the expedient of connecting an absorbing
valve across one of the oscillating circuits.
The frequency generated depends not only
upon the inductance and capacity of the
circuit, but also on the resistance associated
with it, and if the filament to anode path of a
valve is connected across the oscillatory
circuit, any variation in the conductivity of
the valve will result in a slight variation of
the frequency of the oscillations in the
oscillation circuit.

In Fig. 2, the valve V, generates continu-
ous oscillations of a given frequency. The
valve V, also generates continuous oscilla-
tions of the same frequency. The valve V,
is connected across the circuit L, C,.

The incoming oscillations are rectified by
the crystal detector D and charge up the con-

%mm«'

Fig. 2—Thc complete receiving system.

of the incoming signals. The stronger the
signals, the greater will be the variation of
the conductivity of the absorption valve;
hence the variation in frequency of the current
generated by one of the valves will be greater
and the beat note will be higher.

The arrangement might be used for limit-
ing the effects of strong signals, as these
would cause such a large variation in fre-
quency that the beats would be bheyond the
audible limit.

There is a great deal of scope for experi-
mental work in these directions. _The
arrangement might be used for separating out
two stations sending with interrupted con-
tinuous waves on the same wavelength. I[f
there were a slight difference in the strengths
of the two sets of signals, the pitch of one set
of signals heard in the telephones would be
entirely different from the pitch of the other
set of signals.

NoteE.—Figs. 1 and 2 are based on the
illustrations-appearing in the author’s Patent
171717,

268 .
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A NEW FRENCH LOUD SPEAKER

It is claimed that this instrument with its very light diaphragm is a perfec! loud speaker.

‘ N November 27th of last year, General
O Ferrie presented to the French Academy

of Sciences a pap€r on some new
developments in loud speakers.

One of the instruments described was in-
stalled in one of the corners of the large
auditorium, and a demonstration was given
after the lecture which convinced. everybody
of the great superiority of the new apparatus
which had just been described. The instru-
ment shown at the meeting was only of
medium size, and was designed to amplify
sufficiently so as to permit about 6,000
people to hear it. Another type of this
loud speaker has been designed and installed
on the top of the factory of the Gaumont Com-
pany in Paris, for.the purpose of demonstrat-
ing the extraordinary carrying power of the
new instrument, and to give orders which may
be heard all over the plant and in the streets
surrounding it within almost one-half a mile.

During the demonstration given to news-
paper men, it was possible to hear music
transmitted: from a gramophone, and the voice
of the announcer, on a large boulevard where
a great number of automobiles and street cars
run constantly. In spite of the noise, it was
possible to hear every syllable and even the
weakest notes played by means of gramo-
phone records. The clearness of the voice
was remarkable, and the ‘‘s” and ‘‘ch”
were plainly heard without the whistling noise
which generally accompanies these letters
when heard through a loud speaker. This is
due to the special construction of the dia-
phragm, which is made of a cone-shaped
piece of varnished silk having an opening of

°, around which is wound in one or more

90
layers a very fine wire of aluminium. This

Fig. 1.—A photograph of the new loud speaker.
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Fig. 2—A sectional view of the instrument.

cone and coil combination is placed in a very
strong magnetic field produced by an extra
coil wound around the closed core, as in a
well-known type of telemegaphone.

On account of the construction of the main
pole-piece, the magnetic gap is extremely
small, and the whole of the diaphragm and
coil combination is submitted to the influence
of the field, ensuring a maximum response
even when very weak currents pass through
the movable coil. A great advantage of
this diaphragm is that it has no natural
vibration period of its own, which en-
sures the perfect production of every vibra-
tion of whatever frequency. For the pas-
sage of sound, the inside of the pole-piece
is provided with small holes, as shown in the
diaphragm. These holes open directly- inside
the horn, which is mounted with a tight fit
to the loud speaker mechanism.

The manufacturers of this new loud speakei
have succeeded in making the new type of
diaphragm in very small sizes which weigh
less than two grams including the wire.
Since the diaphragm and the coil have the
same surface exposed in the field, they are
both influenced over the entire surface, pro-
ducing a greater effect upon the diaphragm
than 1n the systems where they are attracted

B3
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- and repulsed in the centre only.” With one
of these loud speakers having a small
diaphragm, weighing about 2 grams, as
illustrated in Fig. 1, it is easy to speak to an
audience of over 6,000 persons in a great
auditorium so' that every syllable is under-
stood by everyone. This gives an idea of
the carrying power of this instrument, °

Of course, this apparatus is used in con-
junction with valve amplifiers, by means of
which the voice or music may be amplified up
to any desired value. This instrument is the
result of more than twenty years of research
by the Gaumont Company, which tried to

May 9, 1923

design a perfect loud speaker to be used in
conjunction with their talking moving pic-
tures. Every possible system has been tried
in the laboratories by the engineers of this
company who built a system using the pro-
perties of flames, compressed air, and several
other systems which were not found satis-
factory. The volume obtained was sufficient,
but the clearness of the speech and music
never satisfied these never-tiring workers,
Monsieurs Gueritot and Aschel, who de-
veloped the new loud speaker. It is claimed
that this instrument, with its very light
diaphragm, is a perfect loud speaker.

AN EFFICIENT AMATEUR RECEIVING STATION

By A. S. HARPER.

Mr. Harper silling al his instruments.

HE following is a brief description of the wire-
less installation shown in the above photo-
graph.

To deal first with the aerial, this is in an open
space and free from any screening. It faces North
and South, and at one end is supported on a soft.
mast and at the other end on a 38ft. mast. The
length between the two masts is about joft., and
the aerial consists of a two-wire inverted L. made up
of 7/22 wire.

The tead-in is taken to the receiver through an
ebonite tube by means of heavy rubber covered cable.
The actual instrument is arranged to incorporate
two high-frequency valves, a detector and two low-
frequency valves. The rectifving valve is fitted with
a vernier filament rheostat, which is an advantage
for fine tuning. The low-frequency transformers

B 4
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have a’ ratio of 6 to 1.
that either of the
out independently
and reaction may

The circuit is so arranged
low-frequency valves can be cut
by means of plugs and jacks,
be efiected either in the aerial
circuit or on to the tuned anode coil of -the
first valve. This latter operation is performed by
means of a change-over switch. The tuner con-
sists of a large condenser for aerial circuit tuning,
a small condenser for secondary circuit tuning, and
two additional small variable condensers for anode
and reaction tuning A series-parallel switch is
fitted in the aerial condenser circuit. Provision is
made for the use of telephones and a loud speaker,
either together or separately, and the loud spealker
is an home-made. device adapted from an o'd Marine
‘loud spealser.

This circuit gives very good results and, even on
three valves, all the British Broadcasting stations
are audible. The compactness of design of this in-
strument will be evident from a glance at the
photograph.

The internal wiring of the receiver.
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Circuits

Pl / ¢
¢ AN

Loose-coupled Crystal Receiver

Z;

COMPONENTS REQUIRED.
L;, Ly : A loose~coupled tuner.

C, : A varlable condenser hav-

ing a capacity of prefer~
ably 0.001 vF.

C.: A variable condenser hav~
ing a maximum ca-~
pacity of preferably
0.00t F.

D : A crystal detector.
: A teleph C

having a capacity o
about 0.002 uF.

T - High resistance telephone

receijvers.

GENERAL NOTES.

This circuit employs what is com-
monly called a ’‘ loose-coupled’’ tuner.
These tuners are nothing meore or less
than oscillation transformers having
two inductance coils coupled together.
The coupling should be . variable.
The coils, of course, might be honey-
comb coils mounted in a coil-holder,
or one cylindrical coil might be made
to slide into another of slightly larger
diameter. Various methods of con-
structing such a tuner are possible.
Each coii is fitted with several tappings.

Circuits of this kind, if properly

L

,02

constructed and designed, should be
more ¢ fiicient than the ordinary single
circuit receivers, but no advantage
from this standpoint is obtained on
longer wavelengths, such as that on
which Paris works (2,600 metres).
On the other hand, the loose-coupied
tuner enables us to get greater selec-
tivity, i.e., when being jammed or

.interfered with by signals of slightly

different wavelength than the desired
signals, it is generally possible, by
means of a loose-coupler, to tune out
the undesired signals.

VALUES OF COMPONENTS.

The values of the different con-
densers have already been ' given.
The inductance coils for broadcasting
wavelengths may be as follows :

The inductance L, may consist of a
cardboard tube 4in in diameter
wound for a length of 6in. with No. 22
gauge ' double cotton covered wire,
12 tappings being taken from it.
The inductance L, may consist of a
cardboard tube 3}in. in diameter
wound for a distance of 5in. with

No. 26 gauge double cotton covered
wire, 8 tappings being taken at equal
intervals. The ordinary direct-coupled

€3
ik

circuit using a single inductance is
recommended for the receptien of
signals from FL (Paris).

'
NOTES ON OPERATION,

When receiving signalsy the two
Coils Ly and L, should first of all be
closely coupled, {.e., placed one com-
pletely inside the other, or, in the case
of honeycomb coils, placed close to-
gether. The inductance coil L, and
variable condenser C; are now ad-
justed, the inductance coil L, and
condenser C; being also adjusted.

Considerable.skill is required to pick
up a station, as both the aerial circuit
and ‘the closed receiving circuit
(Lyy, Ca) must be tuned to the wave-
length of the incoming signals. If
one-or other of the circuits-is not so
tuned nothing will be heard. Once
the signals have been obtained, adjust-
ments should be made to obtain the
loudest results. The coupling between
L; and L, Is now decreased by separ-

.ating the coils, and both circuits are

siightly readjusted. If the two coils
are too loosely coupled, signals will
be too weak, although selectivity will
be at its. best; a compromise will
usuaally be made.
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THE NATURE OF

Investigations with the Cathode Ray Oscillograph.

T a recent meeting of the Royal Society
an account was given by R. A. W.
Watt and E. V. Appleton of some
very ingenious experiments on the temporal
variations of electric force occurring in radio-
telegraphic ‘‘ atmospherics.””  The general
results produced in a wireless receiving set
by atmospherics are well known to every
wireless experimenter, but the investigation
of the actual field-changes is a matter of con-
siderable difficulty, partly owing to the ex-
treme rapidity of the variations and partly
to the smaliness of the electric intensities
developed.
For the investigations, the authors used
the apparatus indicated in Fig. 1. An ex-
tended aerial 500 metres long was erected at

T

{

}
. Cathode Ray
E_=,l=.§ Oscillogroph ;

|

|

b0

r Oscéllalor

Fig. 1.—General experimental arrangements.

a height of 15 metres above the ground and
connected to earth through a resistance and
capacity. The terminals. of the condenser
were connected to two of the terminals of a
cathode ray oscillograph, the remaining two
terminals of the latter being joined to a triode
oscillator. The outstanding feature of the
experimental arrangements is the use of the
cathode ray oscillograph, which is so ex-
tremely rapid in its action as to be able easily
to follow variations of the quickness of atmo-
spherics. It is probably well known that the
cathode ray oscillograph depends upon the
deflection of a cathode stream by a super-
imposed electric field. The lag in the indi-
cations of the instrument is exceedingly smali.

B6
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ATMOSPHERICS

It was found that, in order to obtain accu-
raté results, the circuit required to be effec-
tively damped, so that the free oscillations
were concluded before the forced oscillations
reached their maximum amplitude. The

Fig. 2.—Some of the indications given by the cathode
ray oscillograph, change-of-field against time.

time-constant of the circuit, in practice, was of
the order of 25x107% second, the free-
oscillation period of the apparatus being of the
order of 107% second, and the duration of the
atmospherics being of ‘the order of 107?
second.

The principal characteristics of about six
hundred typical atmospherics were examined
with this apparatus, and some of the charac-
teristic curves obtained are shown in Fig. 2.
It was found that about one-half of the atmo-
spherics were quasi-periodic, consisting nor-
mally of one complete oscillation, of duration
about 2x107® second, the mean change of
field being o128 volt per metre, with no
marked unbalanced transport of electricity on
the whole group.

The faithfulness of the delineations ob-
tained by the use of this receiving apparatus
was tested by means of artificial impulses

N K=
A B C D
Fig. 3.—Four typical forms of atmospherics; A and B

giving the ELM.F. on one side of the datum line only,
C and D quasi-periodic discharges.

created from a subsidiary circuit (referred to
by the authors as an ‘ X-factory'’), the
characteristics of this circuit being deter-
mined Dby calculation, so that the expected
shape of the curve was known beforehand.

27
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It was found that the cathode ray oscillograph
apparatus gave vresults in good accordance
with those which were to be expected.

A second group of atmospherics of almost
equally frequent occurrence consists of aperi-
odic impulses of duration generally about
1-25 x 10™°  second, but frequently reaching
0025 second, the mean change of field bheing
o123 volt per metre.

An interesting observation made by the

Wireless Weekly

authors was that, in about one-eighth of the
cases studied, the discharges were in the
direction fending to carry negative electricity
from the earth, and in the remaining seven-
eights of the cases the discharges were in ‘the
direction tending to carry negative electricity
to the earth from the receiving antenna.
For the observations, a visual method was
adopted, as it was found that no photographic
plate of sufficient rapidity. could be obiailied.

A NEW DEVELOPMENT

R S

Here is a chance for charabanc owners fo show their enterprise and consideration for the welfare of their

patrons, the travelling public.

Al a relatively small cost suitable receiving apparatus, capable of receiving the broadcast programmes of

the B.B.C., may be fitted fo any car.

The advantages offered to the public by this novel scheme are foo numerous lo menlion in the space

allotted for this illustration

Litlle imagination is needed, however, fo understand the pleasure afforded in

being able to listen-in to a broadcasl concert while speeding along a counfry road on a warin evening of the

now approaching summer.
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A COMPLETE COURSE ON THERMIONIC VALVES

By JOHN SCOTT-TAGGART, F.Inst.P., Member I.R.E. Author of

“ Thermionic Tubes in Radio Telegraphy and Telephony.”” *‘ Elementary

Text-book on Wireless Vacuum Tubes,” * Wireless Valves Simply Ex-
plained,” *‘ Practical Wireless Valve Circuits,” elc., etc.

PART V

(Continued from No. 4, page 210.)

What is a Valve-Holder ? or anode battery, and consists of a number of
HE valve-holder corresponds to the lamp dry cells connected in series. )
socket which holds the ordinarv incandes- Ordmary flash-lamp  batteries connected in
cent lamp. It usually consists of four tubes series are frequently used, about 15 being re-

quired to make up a h'xgh-tension battery of 60
volts. When this battery is connected between
the anode and incandescent filament of a three-
electrode valve, the positive side of the battery
being connected to the anode of the valve, a

moulded into an ebonite base; the top ends of
the tubes being
flush  with the
surface of the

moulded  com- small but steady current will flow from the fila-
ROSIEENE ment to the anode and round the anode circuit
These  four back to the filament.

sockets are ar- This current usually has a value of about 2
ranged in such a milliamperes, a milliampere being 1,1,000th part
manner that they of an ampere. If we increase the voltage on
correspond to the the anode, this current will increase, and if ‘we
pins in the valve decrease the anode voltage the current will
cap. Hence, it is decrease. We can, however, vary the anode
not possible to fit current in a different manner, namely, by apply-
the valve incor- ing a voltage across the grid and filament of

rectly into its the valve.

holder. )
Fig. 1 shows Explain the Action of the Grid.

how the valve is The grid in a valve is for the purpose of con-
Fig. 1.—The valve legs and  fitted into a valve- trolling the steady flow of electrons from the
valvetislae! holder, one type filament to the anode and round the anode cir-
of which is shown cuit. Its control action is not a mechanical, but
in this illustra- an electrical one. The potential voltage of the
tion. - When using the valve it is important to grid will determine very largely the amount of
see that the pins make good contact in the the anode current; in other words, the number
soclkets, and they should occasionally be scraped of electrons flowing from the filament to the

anode. The effect of the grid will best be under-
stood by reference to Fig. 2. \We have here a
valve V containing a filament F, a flat grid G
consisting of a disc of metal with a large num-

with a lmife, and, as the pins are usually split,
it is also wise to open them out a little to ensure
a thoroughly tight fit in the valve-holder.

What Batteries Does a Three-clectrode Valve ber of holes in it, and another disc A which is
Require ? the anode. ACross the anede and the ﬁlglment
In the three-electrode valve we have, as in the we have a high-tension battery B,, a milliam-
case of a two-éelectrode valve, a filament which meter (M) being connected in the circuit to
is heated to incandescence and which emits measure the current in milliamperes flowing in
electrons. We also have an anode, but the the anode circuit.
anode circuit is now kept quite separate from An accumnulator B, is used to heat the filament
the circuit which applies the signals to the of the valve. We may assume that the accumu-
valves. In the anode circuit we connect a lator B, has a value of six volts, while B, has
battery, usually of from 45 volts to 8o volts, a value of 6o volts.
across the anode and filament. This battery is It will be seen that the grid G is connected,
known, generally, as the high-tension battery, by a piece of wire, to the negative end of the
274
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accumulator B,. Owing to the fact that the
anode A is at a potential of +60 volts, many
of the electrons which are emitted from the fila-
ment F will be attracted through the holes in
the grid to the anode A. Many of the electrons,
however, do not get sufficiently far away from
the filament to be attracted fully by the anode,
and we may assume that they return again to

Fig. 2.—Diagram relaling lo grid action.

the filament. For the time being we will con-
sider that half the electrons go to the anode and
half of them return to the filament. By looking
at the scale on the milliammeter M, it will be
seen that an appreciable current is flowing round
the anode circuit, and this current is a measure
of the electrons flowing from filament to anode.

Now, leaving the anode circuit alone, we will
insert a battery in the grid circuit in order to
demonstrate the effect of the grid potential on
the anode current. -

Fig. 3 shows a similar circuit to Fig. 2, ex-
cept that a battery B, of 4 volts has been con-
nected in between the grid and the negative
side of the accumulator B,. The negative ter-
minal at B, is connected to the grid, whereas
the positive terminal is connected to the accumu-
lator and therefore to the filament F, The grid
is now at —4 volts, and it will be found that
the current through the milliammeter has been
considerably reduced. This is because the grid,
being now-at a negative potential, will repel
some of the electrons which would have gone to
the anode. The negative charge on the grid
partially neutralises the positive voltage on A.
The electrons which are prevented from getting
to the anode A return again to the filament.
As long as the battery B, is connected in the
grid circuit, the anode current will remain at
a reduced value.

Wireless Weelly

We thus see that a negative potential on the
grid will decrease the anode current. This de-
crease, moreover, will depend upon the voltage
of the battery B, in the grid circuit. - The greater
the negative voltage on the grid, the greater
will be the decrease in the anode current, and
if we increase the negative grid patential to about
—20 volts, we can -cut off the anode current
completely. This is because the grid is now so
negative that it completely neutralises the
attractive force of the anode A.

If now we reverse the battery B, and connect
it so that its positive terminal is connected to
the grid and its negative terminal to the filament
accumulator, as shown in" Fig. 4, we will get
just the reverse effect. This time, the grid will
be at a potential of +4 volts, and we will notice
that the milliammeter M reads a high current
value. The positive potential on the grid now
helps the anode to draw up electrons from the
filament. Some of these electrons are naturally
attracted to the grid itself, but the number is
very small indeed, partly owing to the fact that
the grid voltage is very small compared with
the anode voltage and partly because the grid is
‘ nearly all holes.”” The metal framework is,
in nearly all cases, only a very small proportion
of the total area of the grid, and the electrons,
instead of stopping at the grid, shoot through
the holes in it and pass on towards the anode.
If we increase the positive voltage on the grid

N, -t 6OVolts

Fig. 3.—A modified circuil relating to grid action.

we will increase the anode current more and
more.

What is Meant by ¢ Saturation ’’?

Saturation point is reached when all the eiec.
trons emitted from the filament are going to the

EQ
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anode. \VWe considered in our original Fig. 2
that half the electrons emitted went to
anode, the other half returning to the filament.

the

If, however, we go on increasing the positive.

voltage of the grid, most of those electrons
which reluctantly stayed behind are induced to
join in the main stream and pass to the anode.
1f we keep on increasing the positive voltage of
the grid, a point will be reached when the grid
has helped all the electrons emitted from the
filament to go to the anode and under these con-
ditions the anode current is said to be saturated.
Any increade in the positive grid potential will
not result in any greater increase of anode
current.

What is Meant by ¢ Space Charge*’?

The space charge in a valve is the electrical
charge exerted by the mass of electrons on their
way te the anode. ‘T'he
electrons being negative
particles of electricity,
the stream of them to
the anode acts as a
negative charge in the
space betwcen filament
and anode, and this
charge has a restrain-
ing influence on elec-
trons which have just
been emitted from the
filament. Obviously,
since the space charge
is negative, it will tend
fo repel the newly-
emitted electrons and to
counteract to soimme ex-
tent the atiractive force
of the positive anode.

Another way of look-
ing at the effect of the
grid, although perhaps
it is a little more difii-
cult to understand, is to
consider the grid as
modifying the negative
space charge in the
valve. \When the poten-
tial of the grid is made
negative many elec-
trons are turned back
and help to increase the negative space charge
and therefore decrease the tendency of the newly-
emitted electrons to go to the anodé. If, on the
other hand, the grid is given a positive potential,
this positive potential will largely neutralise the
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tained; that is to say, if we double the input
energy we will double the output energy. As
a matter of fact, the input circuit- of a valve,
which is the grid circuit, absorbs very little
energy indeed. This is because the grid has
what is known as an ‘‘electrostatic’’ control
over the electrons. When we connect a battery
across the grid and filament, there is either no
current flowing in the grid circuit or one which
is negligible for most purposes.

The grid, for example, might be kept at —4
volts by .means of a flash-lamp battery for
months without the battery running down or
discharging. The flash-lamp battery is capable
of causing a considerable variation in the anode
current of the valve, but not at the expense of
any of its own current. If, however, the battery
had been used to light a flash-lamp bulb, a sub-
stantial current would have been taken from the
battery which would have soon become used up.

Assuming that there 1s
substantially no grid cur-
rent, i.e., substantially no
flow of current round the

-+ 60Volts

Fig. 4—Circuil shewing positive of B3 connecled
to grid.

space charge around the filament and the newly--

emitted electrons have, therefore, a greater ten-
dency to go to the anode. A high positive poten-
tial on the grid will completely neutralise the
effect of the space charge, and therefore a large
anode current will be the result.

Why Does the Three-Electrode Valve Amplify ?

An amplifier might be defined as a  device
whose output curcuit energy is greater than its
input circuit energy, the two, however, having a
definite relationship which is more or less main-

I0
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grid circuit, we have to con-
sider whether or not energy
is used up in giving the grid
a certain potential. As a
matter of fact, as the grid
is made of metal and the
filament is also a conductor,
the two really torm a small
condenser, and when the
battery is connected in the
grid circuit this condenser is
charged up; practically no
energy is used up in charg-
ing this very minute con-
denser owing to its capacity
being so small.

We see, then, that to pro-
duce quite large changes of
anode current, practically no
cnergy is needed in the grid
circuit of the valve.

The only thing that is
wanted is a potential dif-
ferent across grid and fila-
ment. Put a little more
simply, it is volts we need
in the input circuit, whereas
we get current variations in
the anode or output circuit of the valve. A 60
volt dynamo connected across the grid and fila-
ment of the valve would not produce any differ-
ent change in anode current than a 60 volt dry
battery made up of flash-lamp batteries.

The slightest change in grid voltage will cause
a large variation in the anode current. We are
controlling with very small forces a large force in
the anode circuit of the valve. The anode battery.
supplies the energy for the anode circuit, but this
energy does not get mixed up at all with the
input energy. The anode and the grid circuits
are kept absolutely distinct. - In Fig. 13, the
anode circuit consists of a filament, anode A,
milliammeter M, high-tension battery B,, and
the filament F again. The grid cireuit, however,
is G, the battéry B,, the filament F.
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Breaking Up the Happy Home.

HE wireless wedding has

already arrived in America,

where people seem to set them-
selves the task of devising difficult
and complicated ways of tying the
knot, possibly because its subse-
quent untying is there such a
simple business. So far I have not
heard of acute radiomania in either
party being cited as a cause for
divorce, but in a country where
snoring is considered sufficient
grounds it is merely a matter of
time until it comes. Meanwhile, a
lady of my acquaintance has begged
me to convey to her sisters her
warning against marrying men who
show any tendency towards de-
veloping the fell disease. Many a
happy home, she says, has already
been broken up through its baleful
influence, and hundreds of others
are threatened. In acute cases, it
seems, the husband sits all the
evening and well into the small

hours with a pair of telephone
receivers clamped over his . ears.
The slightest attempt on the

wife’s part to enter into conversa-
tion is met with a frown and some-
times with bitter words of re-
proach. Even the rustling of a
newspaper may provoke an out-
burst.- The clicking of knitting
needles goads the victim of the
malady to the verge of insanity.
His conversation is of a strange
type, for the creature prattles in-
cessantly of hysteresis, ‘eddy-cur-
rents, conductivity, and things of
that kind. At the table he
endeavours to explain the func-
tioning of circuits by means of
combinations of knife-rests, cork-
screws, salt cellars, spoons, forks,
and napkin rings. What wounds
the feminine heart most deeply, per-
haps, is that the drawing-room, in
spite of her protests, begins to look
like a battlefield generously pro-
vided with wire entanglements of
a’ most ingenious nature. Dry
batteries decorate the top of the
piano, accumulators nestle amidst

I0

the china on the mantel:piece, and
a miscellaneous collection of such
things as pliers, screwdrivers, taps,
drills, punches, spanners, and
soldering irons is to be found
occupying every available resting
place. Eventually the wife goes
home to her mother, whilst the hus-
hand, too absorbed even to notice
her absence, continues to tread the
downward path.

L.ooking at the Works.

It has been remarked, too, by
careful observers, that the temper
of the patient grows steadily worse
as the disease makes prog-es:.
One marked symptom is a rever-
sion to childhood’s fondness for
taking things to pieces in order to
loolkk at the works. “ Give the
patient such a thing as a vario-
meter,”” says a famous medical
authority, ‘‘ and he will at once pro-
duce a small screwdriver from his
pocket and proceed to eviscerate
it.” This is all very sad, and I
hope you and I, reader, are men
of sufficient strength of character to
avoid the fate that awaits our
unfortunate weaker  brethren.
Meanwhile, I must hurry up with
this writing, for I want before I go
to bed to have a peep inside a note-
mag. panel that a friend has lent
me to try.

Odds Against.

Even for its sane votaries such
as we, wireless has its trying
moments. Nothing can be more
nerve-racking than a visit from
friends who have dropped in
specially to hear what the set that
vou have so often extolled can do.
A quarter of an hour before they
came the set was giving results of
unprecedented excellence. You left
it tuned to 2L.O’s wave, so you
switch on with a confident smile.
The result may be all manner of
things, but it is precisely 9,437,624
to 1 against its being a clear and
undistorted flow of speech or music
from 2LO. If during the previous
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week you have delivered yourself
before the members of the wireless
club of a speech vehemently de-
nouncing the crime of oscillating, it
will be a howl infinitely more
melancholy than the wailing of the

damned. As .a rule, however,
nothing at all happens. One pro-
ceeds on hands and knees to

examine battery connections whilst

the *‘friends,” now objects of
hatred and loathing, nudge one
another and smile sardonically.

Eventually, after half an hour of
blind fury, during which portions
of the set are dismantled in a fruit-
less search for the fault, one
remembers that the earthing switch
was thrown over at the end of the
previous reception because it looked
rather like thunder. Whenever I
read an article by an expert telling
me how to trace out and rectify any
tault in a matter of a few seconds,
I loug to discover his address and
to call upon him one evening for a
demonstration. I picture myself
sitting with a fixed grin of joy
whilst he gropes and fumbles and
mutters and explains how well the
thing was working up to the very
moment of my arrival. A beautiful
thought, you will agree!

Popularity,

Perhaps the entertainment that
he himself provides—*‘ representa-
tion of a strong man battling to
repress his emotions ”—explains
partly the rapid rise to popularity of
the man who installs a wireless sct.
In any case, he finds he has a con-
stant flow of evening visitors who
gradually steer conversation round
to wireless topics and then hinc
that a demonstration would be
appreciated. With such people
there is only one course. Explain
at once that the accumulator is
away being charged, that all your
valves are burnt out, that the aerial
fell into the greenhouse during last
night’s gale, or that a mysterious
fault causes blue flames to spout
from the receivers when the sct is


http://www.cvisiontech.com
http://www.cvisiontech.com

Wireless Weekly

switched on. Do not give way;
otherwise you will hear two men
telling each other in the train a few
days later of the excruciatingly
funny experiences that Jones had
when he went to hear a friend’s
wireless set. You will have no
trouble in identifying the friend.

Ruinous Bargains.

If you want bargains (and who in
these davs of national impecuniosity
does not?) vou are likely to find
them in those shops which deal in
Army surplus goods. All apparatus
made for the Government during
the war was the best in material,
design, and workmanship that
could be obtained. Some of it has
deteriorated considerably through
being stored for long periods under
bad conditions, but on the whole
there is a wondrous variety of
really sound stuff. I picked up a

weelk or two ago a heterodvne
wavemeter for a  couple of
‘“ Fishers,”” some first-rate low-
resistance telephone receivers at

half-a-crown a-piece, and a neat
little 300 ohm potentiometer for
g4s. 6d. The wavemeter is worth
the money even if one pulls it ta
picces - for the sake of the conden-
sers, switches, plugs, and other
beautifully-finished gadgets that it
contains. Another bargain is to be
found in the stranded steel tele-
phone wire, thousands of miles of
which were used during the war.
Sixpenn’orth sufficed for the stays
and halliards of my aerial. One
word of warning, though. When
you go to one of these shops either
don’t talke more than a pound «r
two with vou, or urge your wife te
accompany vou so that she may
exercise a restraining influence.
Many a wireless man’s family has
suffered the pinch for weeks be-
cause he well-nigh ruined himself
bv saving monev on bargains!

Fading.

You have no doubt made the
acquaintance of the phenomenon
known as fading, one of those little
trials in the same category as
atmaspherics, earth noises, and in-
ductive effects, which have been
specially designed to aid the wire-
less man in the development of self-
restraint.  If you exclaim that you

have not, you had better touch
wood without delay. What hap-
pens is this: A signal that has
been coming in perfectly begins to
lose strength, just as the noise
made by a train dies away as it
recedes into the distance. Natur-
ally, you suspect the set of mis-
behaviour. You apply the volt-
meter to the batteries and make all
manner of tests, none of which dis-
closes anything wrong—simply be-
cause there is nothing of the kind
to disclose. The cause of fading
is not definitely known, but it is
believed that it is produced by cer-
tain atmospheric conditions. It
may be due, too, to the action of
an oscillating aerial in your neigh-
bourhood. This 1 have proved
over and over again by means of
experiments conducted upon two
aerials slung within 100 yards of
each other. If one set is just
oscitlating  the  other’s  signal
strength suffers a marked reduc-
tion.

Watch Your Valves.

Old valves need a certain amount
of watching or they may develop a
variety of undesirable traiis. A
senile filament will often pass an
alarming amount of current, so if
your accumulators seem to be jour-
neying too frequently to the charg-
ing station it is as well to see what
the ammeter has to say. A certain
amount of softening is also liable
to take place through the emission

of gases from the metal parts
within. When this occurs it brings
two results in its train. The valve

will not work well as an amplifier,
though it ~may . give wonderful
results if it is transferred to the
rectifying unit. = Therefore, if after
a time your signal strength begins
to show signs of falling off, try the
effect of inserting a new valve into
each of the amplifying components
in turn. If the placing of the new
valve in one holder makes an im-
provement, the vaive for which it
is substituted is the culprit and
should be kept thereafter for
rectifying duty. The other effect of
softening is to lower the impedance
of the valve so that it may be pass-
ing an undesirably large amount of
current in the plate-filament cir-
cuit. I suspected an old V24 the
other day, and when the milli-
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ameter was applied 1 found it was
passing 10 milliamps.

Duplex Telephony.

We are promised great develop-
ments in the way of duplex work-
ing with wireless in the near
future. At present a wireless tele-
phone is a very one-sided affair.
You can call the other fellow any-
thing you like and he cannot
retaliate until you choose to switch
over from “send’ to *‘receive ’’;
and even then he is not sure that
you are listening to the winged
words of his retort, since if you dis-
like his opening remarks you can
simply switch off altogether.
Dozens of systems have been tried,
but none of those of which details
are lknown has been a complete

success. The first man to bring
out a really reliable method of
duplex working that can be

installed at reasonable cost, should
reap a large fortune.

Do You Howl?

The interference that one has to
suffer from other people’s oscillating
g'eceivers is one of the most annoy-
ing things in wireless. If only
enthusiasts would realise how many
people’s enjoyment a single re-
radiating set can spoil thev would,
I think, be more careful about it.
There are two certain tests that
everyone can and should apply to
his set whenever he is using it for
broadcast reception. Here is the
first : Wet the forefinger and tap
the aerial terminal; if there is a
‘““plop*” in the ‘phones whenever
the finger touches or leaves the ter-
minal the verdict is *‘ guilty,” and
you must at once proceed to stop
the nuisance by loosening the re-
action coupling and taking such
other measures as may be neces-
sary. The second test is this:
When a subdued howling is heard
move the knobs of your tuning
condensers a little in either direc-
tion, if by doing so you turn the
tiny immature howl into a fully-
fledged one, then you’re it. Your
set is making that howl and people
within quite a large radius are
heaping curses loud and deep upon -
your unknown but none the less
offending head. Possibly vou are
adding to the woes of the already
sufficiently distracted.

WIRELESS WAYFARER.
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THE RESONANCE PRINCIPLE AND ITS
APPLICATION TO WIRELESS

Readers who have any difficulty in apprecialing the importance of selectivity

in. their

N this article a phenomenon

will be discussed which is of

paramount  importance, and
which, in fact, is the basis of all
radio design and operation of trans-
mitting and receiving circuits. This
phenomenon is resonance.

The idea of resonance can best
be obtained and grasped from the
following mechanical illustrations :
If we talke a pendulum and strike
it with a given definite force at
certain intervals the pendulum will
swing through a certain amplitude.
As we vary the frequency at which
we strike the pendulum, all the
while keeping' the force the same,
the amplitude through which the
pendulim swings also varies, and
at a certain particular frequency
the amplitude is a maximum. This
occurs when the frequency of strik-
ing the pendulum is the same as
the natural frequency of vibration
of the pendulum. This condition
of equality of frequencies is known
as the ‘“resonant’ condition or,
simply, “resonance.”” The effects
produced in the resonant condition
are much greater than otherwise,
or, in other words, resonance be-
tween the applied impulses and the
natural frequency of a system
leads to the maximum effects being
produced. It is for this reason that
at resonance the pendulum swings
through a much larger amplitude
than it does otherwise

The reader will perhaps recall
having read of occasions when the
passing of troops over wooden
bridges has resulted in damage to
the bridge: The reason for this is
explained by the “ resonance prin-
ciple,” and will help to clarify the
idea of resonance. Every bridge
has a certain natural - period of
vibration, and if forces are applied
to the bridge it will vibrate, al-
though the swing of it may not be
perceptible. Now, when a troop of
soldiers marches over a bridge the
impact of the feet on the bridge is
great and the bridge does vibrate.
When the soldiers march in step
the impact is greater than
otherwise, since they strike in
unison, and the bridge vibrates
more strongly. Ordinarily no

14

receiving apparalus

should not fail to

harm can come of this, but it
sometimes happens that the natural
vibration period of the bridge is
equal to, or almost equal to, the
frequency at which the soldiers are
marching. Thus a state of re-
sonance is obtained between the
bridge frequency and the march-
ing time of the soldiers. As
a result, in accordance with the re-
sonance principle explained in the
previous paragraph, the bridge
swings through a much greater
amplitude than ordinarily, which
is not safe for it, and damage,
therefore, occurs. In order to avoid

this, when soldiers march over
V0000 =
z o
MWWV

Souree of RFVoltuge
of Variable Frequency

Fig. 1.—Representation of a receiv-
ing circuil, including inductance,
capacity, and resistance.

bridges they fall out of step, thus
preventing the occurrence of reson-
ance and danger,

From the illustrations given the
reader will be able to understand
the jdea underlying the resonance
principle : That it is a condition of
harmony between the natural fre-
quency of a system and the fre-
quency of an applied impulse such
that the effects produced have the
greatest possible value.

In studying the phenomenon of
resonance in a wireless circuit the
effect produced, and to be con-
sidered, is most commonly the cur-
rent flow in the circuit. Suppose
we have in Fig. 1 a circuit con-
sisting of an inductance L, capacity
C, an ammeter A, and a variable
frequency source of electromotive
force. Keeping everything constant
except the frequency of the applied
voltage, it will be found that as the
voltage frequency is varied the cur-
rent registered by the ammeter also
varies, At one particular frequency
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of the voltage it will be found that
the current in the circuit is a maxi-
mum. This frequency is the “re-
sonant *’ frequency ; i.e., the natural
frequency of the circuit, and the
very large current at this frequency
is due to the maximum effects pro-
duced by the resonance condition.

Exactly what happens in a radio
circuit, like Fig. 1, when it is'in‘the
resonant condition? - We know that
in a radio circuit the current is
limited by the total impedance of
the circuit, which includes ohmic
resistance R, the indicative react-
ance of L., and the capacity react-
ance of C. As resonance is accom-
panied by a maximum of current,
it follows that the total impedance
at the resonant frequency must be
a minimum. ‘This is exactly what
takes place. What happens is that
at the resonant frequency the react-
ance of L. exactly neutralises the
reactance of C (since their effects
are opposite), thus leaving only the
ohmic resistance R to limit the cur-
rent. At other frequencies there
is an effective reactance which adds
on to the resistance, thus resulting
in lower currents.

Not only can a wireless circuit
be in resonance with a generator
source of voltage, but it may also
be in resonance with other circuits.
Thus, Fig. 2 represents two circuits
coupled to each other, and if these
two circuits are tuned so that their
frequencies are the same, they will
be in resonance with each other.
The primary condition for reson-
ance between any two systems is,
therefore, equality of frequencies.
As in the above case, when the two
systems are in resonance there is a
maximum current flow and a maxi-
mum effect produced by one circuit
on the other. It will be imme-
diately evident why in both trans-
mitting and receiving circuits the
primary is always tuned to the
secondary. When you read about

_sets containing two or three circuits

and are told to tune each circuit
to the same incoming frequency, the"
principle underlying this design and
pperation is the resonance principle.
Tuning to the same frequency
brings all the circuits of a set into

B1I3
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resonance, hence produces maxi-

mum eflects and currents, and in _

this way maximum radiation from
a transmitting aerial or maximum
signal in the telephones will result.
It should be borne in mind that
nothing is done in the design and
operation of good sets without
some real substantial basic reasons.

-I- A B
Fig, 2.—Circuit B may be tuned
lo resonance with circuil A.

Resonance will be found to be one
of the main corner-stones of the
radio art.

In order to visualise what this
resonance is” and means, we can
plot graphically a so-called **reson-
ance ” curve. If in the circuit of
Fig. 1 we measure the currents cor-
responding to different frequencies
of the voltage, while the value
of the voitage remains constant,
and then plot current against fre-
quency, a curve such as Fig. 3 will
be obtained. This curve is very in-
structive. It will be seen hat at one
frequency, namely, f,, the current is
a maximum. This frequency is the
resonant frequency, and is the
natural frequency of circuit Fig. 1.
The point on the curve showing
this resonant condition is called the
resonance point. As soon as the
frequency is altered, so that it is
somewhat removed from the natural
frequency of the circuit, the cur-
rent in the circuit is immediately
reduced to much lower values.
This will at once make clear how
in practice tuning out is accom-
plished. Suppose it is desired to
receive  200-metre  experimental
transmission and to eliminate inter-
ferences from special stations trans-
mitting near this wave. The re-
ceiver is tuned to resonance with
the 200-metre wave, and hence is
operating on the resonance point of
the resonance curve of that par-
ticular receiver, and is receiving at
maximum intensitv on account of
resonance, Now it a 230-metre
wave strikes the aerial and re-

ceiver, it will be in the position of.

f, or f,, and hence will produce a
very small current in the receiver,
and will be very small compared
with the received current at 200
metress namely, f,, in Fig. 3. As
a result, the signal due to the 200-

B 14

metre wave is so loud that other
waves are thereby drowned or pro-
duce no effect on the receiver. In
this manner tuning out is accom-
plished in reception.

The reader will immediately stop
to wonder why some particular sets
which he has heard did not tune out
other signals. This question is a
pertinent one, and will now be con-
sidered. In order to understand
why some sets do tune out undesir-
able signals and others do not, let
us consider for a moment the effect
of resistance on the resonance curve
of a circuit. :

Suppose we take a resonance
curve for Fig. 1 for three different
values of R, say 2 ohms, 7 ohms,
and 13 ohms. These curves will
have the appearance of Fig. 4, in
which each curve is properly
labelled. It will immediately be
seen that there is a marked con-
trast between these curves. \When
the resistance of the circuit is low,
2 ohms, the resonance curve is very
‘“sharp,” the peak is very con-
spicuous, and a small variation in
frequency from the resonant fre-
quency produces a large drop in
current. Hence in such a receiver
it will be possible to tune out
stations which are only slightly dif-
ferent in frequency from the re-
sonant ' frequencv to which the
receiver is tuned. Maximum, or
nearly maximum, current is only
received over a small range of fre-
quency. Any other frequency of
incoming waves produces a smaller
()
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Fig. 3—A curve illustrating the
current that would flow in circuit
Fig. 1 at different frequencies.

effect on the receiver, and hence
will not be heard. In other words,
low damping gives a highly desir-
able resonance curve and permits
of very selective tuning.

The resonance curve for 7 ohms
resistance is seen to be not so
‘“‘sharp.” It will be observed that
the peak is spread over a consider-
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able range of frequencies, so that
even if you are tuned to 200 metres,
say, a wave of 240 or 160 metres
may produce almost as great an
effect on the receiver, and hence
will not be tuned out. Thus a high
damping produces ‘‘broad ' reson-

Current -

Frequency

Fig. 4.— A resonance curve for Fig. 1
with three differenl values of R.

ance curves, and does not permit
of very selective tuning. The reson-
ance curve for 13 ohms brings this
out more vigorously, for it will be
seen that it is almost flat, there
being hardly any peak.

This, then, is the difference be-
tween a good set and a bad set.
The highly selective set, the set
that enables you to tune anyone out
you do not want to hear, is the set
with the very sharp resonance
curve., It is the set that is ex-
tremely well designed and has a
very low damping. The set that
does not permit you to tune out
any station you do not want to
hear is the set with the broad reson-
ance curve, the set that has high
damping. The set with a sharp
resonance curve is the best. In
fact, the very best sets are those
that permit very selective tuning.

Almost all measurements which
are made in radio are based either
directly or indirectly upon the reson-
ance principle. In fact, the most
important measuring instrument
used in wireless is based on this
principle, namely, the wavemeter.
The wavemeter consists practically
of a coil and condenser, and is
tuned to different frequencies and
calibrated. All measurements are
based upon bringing the measured
circuit into resonance with the
wavemeter and noting the frequency
of the wavemeter. Measurements
of capacity, inductance, resistance,
decrements, coupling coefficients,
and so on, are made by means of
the resonance principle.

Another important application of
the resonance principle is in the
design of filter circuits.
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By J. H. T. ROBERTS, D.Sc., Staff Editor (Physics).

Readers who are taking up wireless as a hobby, and have liltle or na elecirical know-
ledge, will find a careful perusal of this special series of arficles of greal assisiance.

PART V
(Coatinued from No. 4, page 217.)
HE terms ‘‘ conductor *’ and ‘‘ resist- arrangement which is used in the '‘ high-
ance’’ are used more or less indis- tension ' battery of a wireless valve circuit.
criminately. Any material body Batteries in Parallel
w conductor, but
all\?vl:l;s((;)l:)‘gz:s:;ecttlﬁamg,r(;;e?ty of elgctrlcal Just as rgsnstances may be connected side
e ot il somo—rhabher by side or ‘‘in parallel  as it is called, so
] : electric cells can be connected with the posi-
we speak of connecting conductors or con- tive terminals all together and the negative
necting resistances together, except that in terminals all together. In this case the cells
the latter case we are definitely thinking are equivalent = ol large cell having the
of their electrical resistance.  Conduc- same E.M.F. as each of the individual cells
tivity and resistance are inversely propor- (assuming that the cells are of the same kind,
tional to one another, just as ‘' lightness and therefore all have the same E.M.F.). The
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and ‘‘ weight’’ are inversely proportional. 2Volts
Thus we may say that aluminium is lighter
than lead, or lead is heavier than aluminium,
and, similarly, copper is a better conductor
than iron, or iron has a higher resistance than [,2V
copper.

Batteries in Series }/

3%

The arrangement of cells in series was
briefly referred to in the last article, and it Fig. 1—Showing cells connected in parallel.

was shown that on connecting the negative reader may think that since the E.M.F. is not
plate of the first cell to the positive of the increased by connecting cells in parallel,
second, and so on, the E.NLF. of the whol,e there is no advantage to be gained. The
battery‘ 1s‘e‘qua1 to the sum of the E.M.F.’s advantade, however, is that the battery of
of the individual cells. . cells in paral]e] has a correspondingly larger

It is not always convenient to keep con- current capacity. For example, suppose we
necting or disconnecting cells for the purpose had an electric accumulator of E.M.F. 2 volts
of making up a battery of the exact E.M.F. which was of such a size that its normal out-
required for any particular purpose, and so put was 2 amperes, and we wished to supply
in practice we generally have the cells a current of 10 amperes at a voltage of 2 volts.
permanently connected together. A per- If the accumulator in question were connected
manent connection is made to one end of to the circuit it would give a current of 10
the battery, and a movable connection amperes for a short time (since it has the
may be attached at any suitable point so necessary I.M.F:), but as the current would
as to embrace a sufficient number of cells be much in excess of the normal rate of out-
to give the required voltage. This is the put for the cell, the latter would quickly be
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damaged; but if we have four other such
cells, and we connect the five cells together
in parallel in the circuit, we still have the
necessary 2 volts, but each cell is now only
contributing 2 amperes, and is, therefore,
working at its normal rate.

Thus when we wish to produce a certain
current through a circuit, we must (if neces-
sary) connect cells together in series until we
have a sufficiently high E.M.F. to send the
required current through the resistance of the
circuit, but as the same current goes through
each cell we must be sure that each cell is
capable of delivering that current. When, on
the other hand, the resistance of the circuit
is such that the voltage of one cell is suffi-
cient to produce the required current, but that
current is beyond the normal power of the
cell, we must connect other cells in parallel
so. that each contributes such a proportion of
the total current as is within its power.

Series—Parallel Arrangement

Of course, there are some cases where we
have to adopt a mixture of these two methods
of connecting cells. For example, suppose
we had a number of 2-volt accumulators, each
rated for a normal output of 2 amperes, and
we had a circuit of 2 ohms resistance, in
which we wished to produce a current of 3
amperes. By Ohm’s Law it will require an
E.M.F. of 6 volts to produce 3 amperes
through a resistance of 2 ohms. Thus the
amperage required is beyond the normal capa-
city of each cell and the voltage required is
also above the voltage of a single cell. How
are we to connect the cells for this purpose ?
Obviously if we connect three cells in series
we shall have 6 volts which will give the re-
quired current, but the current flowing
through each cell will be 3 amperes, which is
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above its normal rating. If, however, we take
a second set of three cells in series and con-
nect the second set in parallel with the first
set, we now have 6 volts producing 3 amperes,
but only 1} amperes are passing through each
cell, which is within its rating and, therefore,
this will be a suitable arrangement. :

By various combinations of the series and
parallel arrangements, any particular require-
ments can be fulfilled.

The reader should now work carefully
through the following exercises, so as to
accustom himself to the application of Ohm’s
Law, and to the arrangements of batteries and
resistances. Other examples can easily be
made.

EXAMPLES.

L. What current will be produced in " the following
cases :—10 volts in a circuit of resistance of 3 ohms; 3 volts
on a 25 ohms circuit; 1 volt on a 2,000 ohms circuit;
2 volts on a 10,000 ohms circuit? Ans.: 3} amperes,
4+ ampere, § milliampere, { milliampere.

2. \WWhat are the resistances of the circuits when:—
4 volts produces 2z amperes; 10 volts produces 25 amperes ;
6 volts produces 1 ampere; 1 volt produces 1 milliampere
(that is, one-thousandth of an ampere)? Ans.: 2 ohms,
2 ohm, 6 ohms, 1,000 ohms.

3. What E.M.F.’s would be required to produde
2 amperes through 4 ohms; 4§ ampere through 40 ohms,
1 milliampere through 2,000 ohms; } miiliampere through
30,000 ohms? Ans. : 8 volts, 20 volts, 2 volts, 135 volts.

4. How many 2-volt accumulators will be necessary to
produce 3 amperes through a resistance of 12 ohms?
Ans. : 18 accumulators in series.

5. If primary cells of 1 volt and an output of 1 ampere
were substituted for the accumulators in the last question,
how many would be required (neglect the resistance of the
cells themselves) and what would be the arrangemen:?
Ans. : 108 cells in three balteries, each battery containing
36 cells in series, and the three batteries being arranged
in parallel.

6. If three pieces of nickel wire, each of a resistance of
1o ohms, are connected in parallel, what is their combined
resistance when connected in series and in parallel? Ans.:
34 ohms, 30 ohms.

7. If a piece of copper wire has a resistance of 39 ohms,
what would be the resistance of a piece of iron wire of the
same dimensions? Ans.: 226.5 ohms.

ELECTROSTATICS

BEFORE proceeding further with the study
of current-electricity and electro-magnetism,
it will be useful to retrace our steps now and
give some attention to electricity at rest, or
‘* electrostatics,’”’ as it is called.

It is usual in text-hooks on elementary
electricity to deal with electrostatics and with
current-electricity in entirely separate sections
of the book. In lecturing to students, how-
ever, [ have found that this practice, although
no doubt convenient to the authors, frequently
leads to confusion in the minds of their
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readers. The beginner is apt to get the
impression that the electricity which is stored
upon a charged ebonite rod (for example) is
something different from that which flows
from an electric hattery. This idea, of course,
is entirely erroneous. The electric current
which flows along a conducting wire connect-
ing two oppositely charged spheres—in the
classical electrostatic illustration—is identi-
cal with the current which flows along the
conducting wire between the poles of a battery,
and is attended by precisely the same pheno-
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mena, such as heat-production and the estab-
lishment of a magnetic field, which we were
considering in the last article. I want the
reader, therefore, to free his mind of any idea
that so-called *‘ frictional >> or ‘‘ static >’ elec-
tricity is in any way different in nature from
voltaic or current electricity.

Electrical Attraction and Repulsion
T'he simple facts of electrical attraction and

repulsion are too well
known to need much con-
-ﬂ? sideration here. If two
Gt bodies are charged with

electricity of opposite sign
they attract one another,
and if charged with electri-
city of the same sign they
repel one another. A simple
instrument based upon this
principle may be used for
indicating the potential to
which a body is raised by
an electric charge upon it.
This instrument is known
as the electroscope, and
consists essentially, as
shown in Fig. 2, of a'strip of gold leaf ahout
four inches long, sitting across a wire support
so that about two inches of the leaf hangs
down on each side. The wire is conveniently
mounted by being inserted through a rubber
stopper into a wide-mouth glass hottle, which
protects the gold leaves from air-draughts.
If a charge of electricity is communicated to
the wire, and therefore to
the gold leaves, the latter
will repel each other,
since they are similarly
charged, and they will
also be attracted towards
the walls of the bottle.
The greater the amount
of the electric charge
communicated to the wire
and gold leaves, the
higher the potential to
which they will be raised,

Fig. 2—Simple
form of gold-leaf
clectroscope.

AN

Fig. 3.—Charged metal

‘ plate on insulating

and the greater will be stand connected to

: electroscope, showing

the divergence of the divergence of leaves,
leaves.

This simple instrument is very useful for
studying' the potential of a body under
different circumstances. Suppose we have a
circular metal plate supported on an insu-
lating stand as shown in Fig. 3, and connected
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by means of a wire to the gold-leaf electro-
scope. If an electric charge be communicated
to the metal plate, the charge will distribute
itself over the whole system, including the
gold leaves.
Electrical Capacity

Now any material system has the pro-
perty known as ‘‘ electrical capacity *’; with-
out going into an exact definition of capa-
city, we may say that the larger the electrical
capacity of a system, the greater the amount
of electricity which must be communicated to
it to raise its potential by a given amount.
This will be easy to understand if we think of
the temperature analogy. If we wish to raise
the temperature of a pint of water 1 degree, a
certain amount of heat must be communicated
to it. If we have a gallon of water and we
wish to raise its temperature 1 degree, it will
be obvious that each of the eight pints of
water in the
gallon will re-
quire the same
amount of heat
as the first
pint, so that
the gallon will
require  eight
times as much
heat as the pint
to raise its

!
(L

temperature I U‘\

degree, or in U
; the

other words : Fig. 4—A second plate close to

heat capacity the first increases the capacily,

and lowers the potential for the
same charge, as shown by smaller
divergence of leaves.

of a gallon of
water is eight
times that of a
pint of water.

The electrical capacity of a body, however,
has the very peculiar property that it depends
not only upon the body itself, but upon the
proximity of other bodies, and the capacity
of a body is increased when other bodies are
brought near to it. If the metal plate in
Fig.3has a certain electrical charge communi-
cated to it, the leaves of the electroscope will
diverge to a definite extent, indicating the
potential of the plate. Now let another
similar plate be brought up and placed near
to the first plate, as shown in Fig. 3. Accord-
ing to what has just been said, the capacity
of the plate which is connected to the electro-
scope will be increased and, therefore, it will
require a larger charge of electricity to raise
its potential to the same degree as originally.
Or, to look at the matter in a different way,
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the same charge as was originally given to it
will not now be able to raise its potential to
the same degree. If, therefore, no further
charge be given to the plate, its potential will
fall when the second plate is brought near to
it and the divergence of the gold leaves will
be diminished, as shown in Fig 4.

It will be seen that a body may be made to
store a much larger charge of electricity by
bringing it into close proximity with other

|

SN

n

"

T2

\

—d

Fig. 5—Arrangement of parallel plates forming a con-
denser. T, and T, represent the terminals.

bodies. This property is very useful in many
practical applications of electricity, and is of
fundamental use in wireless telegraphy.
An arrangement of material bodies in close
proximity with one another, for the purpose
of increasing their electrical capacity, is called
an ‘‘ electrical condenser,’’ or more simply, a
‘“ condenser.”’ ‘

Capacity of a Condenser

The capacity of a simple condenser consist-
ing of two parallel metal plates, such as those
shown in Fig. 4, depends upon the area of
either plate, their distance apart and the
nature of the material between them. The
larger the plates, the greater the capacity;
the closer together the plates, the greater the
capacity. This is conveniently expressed by
saying that if K is the capacity of a condenser,

Fig. 6.—Showing method of construction of a (fixed
condenser, Sheets of tin-foil are inlerleaved with sheets
of waxed paper or mica.

A the effective area of the plates, and d the
distance between them

K is proportional to g

It is not usually convenient to make a con-
denser with large plates, but a condenser of
considerable capacity may be made by inter-
leaving a number of small plates connected
together in parallel, alternate plates being

B 18
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connected to one terminal of the condenser and
the remaining plates to the other terminal.
The separate plates are insulated from one
another by means of suitable insulating
material. A type of condenser frequently
used in wireless apparatus is that illustrated
in Figs. 5 and 6, which consists of layers of
tin-foil separated by sheets of waxed paper
or mica. The arrangement of sheets of tin-
foil and paper or mica can he compressed and,
owing to their very small thickness, a con-
denser of considerable capacity may be made
to occupy only a verv small space.*

S Y 8
p, ¢-==--- >
=
_____ y 73
A 8

Fig. 7.—Two plales of a condenser P, and P;.  The
““effective area” is approximalely represented by AB.

Variable Condensers

The type of condenser just considered is
of fixed capacity, but variable condensers may
be made, and these also are of great import-
ance in wireless. It has been stated that the
capacity of a condenser is proportional to the
effective area of the plates; this means,
roughly speaking, the areas of the plates
which are opposite to each other. For ex-
ample, in Fig. 7 the effective area would be
approximately AB. This circumstance pro-
vides a convenient method of making a con-
denser whose capacity may be varied. For
if a number of parallel semi-circular metal
plates (or ‘“ vanes ’’) be fixed in position and
another set of parallel semi-circular vanes be
connected to a spindle as shown in Fig 8, it
will be evident that by rotating the spindle,
the area of the movable set of vanes which

Mmei ng Yanes

Fig. 8.—A common form of variable air condenser. One
set of semi-circular vanes may be moved in and out of
a set of similar fixed vanes.

is interleaved with the fixed set of vanes may

- be varied and the capacity of the condenser

may-thereby also be varied.

* The unit of capacity is the farad. This is much too
large for ordinary purposes, however, and the common unit
is one-millionth of a farad, which is called a microfarad
and is written uF. Condensers used in amateur wireless
receiving sets are frequently of a capacity of about one-
thousandth of a microfarad.
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AN INDUCTIVELY COUPLED CRYSTAL
RECEIVING SET

By E. REDPATH, Assistant Editor.

Readers who are nof enlirely salisfied with the resulls afforded by their direcl-coupled crystal sel,
especially in the matter of selectivity, will find the following article of considerable assisfance.

N this present article the writer

intends to depart somewhat

from the usual methods adopted
in describing the construction of a
set of any kind by explaining the
considerations which determine the
design of the principal components
of the set.

Probably many readers will, at
some time or other, have desired
to construct a receiving set which
would be particularly efficient for
a certain purpose. Although there
is at present a comparatively large
amount of literature available on
the subject, it frequently happens
that the designs given do not en-
tirely meet the requirements of the
case.

In describing the construction of
an inductively coupled crystal re.
ceiving set suitable for the recep-
tion of broadcasting, the pre-
liminary considerations and
methods of testing will be de-
scribed, so that for any other simi-
lar set which it might be desired
to construct later, readers will be
enabled to do the necessary experi-
mental work.

General Considerations

In the case of the receiving set
now to be described, the first con-
sideration, of course, is that of
“range of wavelengths.”” The
broadcasting wavelengths range
from 353 to 425 metres; so, allow-
ing a reasonable margin at either
end of the scale, the tuning range
.of the set should be capable of ad-
justment between about 300 and
600 metres.

These data, therefore, determine
the dimensions of the tuning com-
ponents of the set—that is to say,
the inductance value of the tuning
coil or coils and the capacity of
any variable condensers associated
with them,

Selectivity
The second consideration is that
the set shall be selective, which is
another way of stating that the
receiving set shall not be responsive
to any incoming wave other than
that to which it is ac-urately tuned.

5

Under these conditions full ad-
vantage is taken of the principles
of resonance—as dealt with very
fully upon another page of this
issue—so that interference from
other stations operating upon only
slightly different wavelengths is
minimised,

The remaining considerations are
that the detecting device is to con-
sist of a .crystal detector, the com-
ponents are_to be fairly easy of
construction by the average experi-
menter or assembled from standard
parts readily obtainable, the opera-
tion of the completed set must be
fairly simple, and its total cost as
reasonable as possible.

Fig. 1.—The compleled variomeler.

The Aerial Circuit

There are several methods by
which the aerial circuit may be
tuned. A variable inductance, such
as a single-slider tuning coil, may
be used; a fixed inductance with a
variable condenser, either in series
or in parallel with the inductance;
or a fixed condenser (series or
parallel) used in conjunction with
a variable inductance.

The single - slider inductance,
though a very useful piece of ap-
paratus, has the disadvantage that
the tuning effected can only be ac-
curate to the nearest complete turn,
and on the short wavelengths with
which we are dealing more accurate
tuning than this is desirable.
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There is also the question of the
unused portion of the coil, or
*“dead-end ™ as it is termed. When
receiving the shortest broadcast
wave about half of the inductance
would not be in circuit, but would
be absorbing energy from the turns
actually in use.

As it is very desirable to keep
the capacity of a receiving circuit
as low as possible, a parallel vari-
able condenser should not be used.
A series variable condenser, con-
nected between the aerial itself and
the inductance coil, might be used
with advantage provided its capacity
is fairly large, but in this present
case is ruled out as introducing an
unnecessary piece of apparatus.

The Variometer

As a means of affording a smooth
and continuous variation of the
wavelength of an aerial circuit, a
variometer is excellent. The wave-
length range for broadcast recep-
tion can easily be covered merely by
the rotation of a knob or dial
through 180 degrees. The whole
of the turns of wire are usefully
employed so that there is no *‘ dead-
end ” effect. Excellent variometers,
either in wood or moulded ebonite,
are obtainable at reasonable prices
from advertisers in this journal.

A complete variometer, including
ebonite dial and knob, is shown in
Fig. 1. For the purpose of pre-
liminary trials two terminais are
fitted, to be removed later when
the variometer is fitted into the con-
taining box of the set. The vario-
meter consists of a rotor made to
the dimensions given in Fig. 2, and
closely wound with 30 to 52 turns
of No. 24 s.w.e, d.c.c.,, copper
wire. First drill two small holes
at F and S in Fig. 2, and insert
a temporary securing screw as
shown at M in this same figure;
then, having threaded a few inches
of the copper wire through the hole
IF from the outside and secured it
there, wind on the wire closelv and
evenly wuntil the half-winding is
completed, securing the finishing
end of the wire by twisting it
round the small screw at M.
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Repeat the process exactly with
the other half of the winding, fas-
tening the ends of the wire as
before. The direction of the com-

plete winding must be the same
from the hole S (the start) to the
hole F (the finish).

Make an oblique saw-cut across
the uncovered centre portion of the

Fig. 2.—The rotor, wound and mounted
upon spindles.

rotor, close to the screw M, of
sufficient depth and in such a direc-
tion that the bared ends of the wire
removed from the screw and cut to
the correct length will lie in the
saw-cut, in which position they are
to be carefully soldered together.
The two lengths of screwed brass
(No. 2 B.A.) are now to be screwed
tightly into place until each pro-
jects about 4 in. inside the rotor,

7 —1
5° %"

A

Fig. 3.—One of the half stators.
and the two ends of the rotor wind-
ing are to be soldered to them, one
to each spindle.

One of the two halves of the
variometer stator is illustrated in
Fig. 3. In this case the wire can-
not be wound upon the inner sur-
face of the stator, where it is ulti-
mately to be secured, but must be
wound upon a special ‘“ former.”

This former is shown in Fig. 4,
and before it is made use of, it
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should be well soaked in molten
paraffin wax, the reason for which
will be apparent presently.

Secure temporarily the starting
end of the No. 24 s.w.c., d.c.c,
wire to the small screw S, wind
on 48 to 50 turns, and securc the
finishing end of the wire to the
simall screw F.

Coat the inner or concave circuit
of the stator former, also the outer
surface  of the winding with
especially thick shellac varnish,
and, when thoroughly *tacky,”’
press the winding into its place,
remove the ends of the wire from
the small screws, and withdraw the
winding former, leaving the wind-
ing itself secured inside the stator
former.

The reason for impregnating the
winding former with wax is to
prevent unavoidable touches of var.
nish causing the wire to stick to it.

”

7
Jaw Cut _p
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1// /‘%ﬁk
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Fig. 4.—The former for stator coils.

Two bearing plates are required,

as shown in Fig. g, together with -

an ebonite dial and knob or merely
a knob and brass pointer, accord-
ing to individual taste, and the
complete variometer may be as-
sembled as shown in Fig. 1. The
circuit through the variometer is to
be as follows. Commencing at the
left-hand terminal, through one hatf
stator winding from small diameter
turn to large diameter, across the
air gap to the second half stator
winding, and through this (from
large to small diameter) to the rear
bearing plate, and thence wvia the
spindles through the rotor winding
to the front bearing, and from there
direct to the second terminal.

Testing

By connecting one of the ter-
fminals of the variometer to the
aerial and the other to earth, and
connecting a crystal detector and
telephone receiver (in series with
one another) right across the two
terminals, the variometer may be
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tested under actual working condi-
tions. In fact, for those who do
not care to proceed further, the ar-
rangement forms a very simple, but
quite effective, crystal receiving set
suitable for broadcast reception.

® ® T
Hole 1o,-28A
O/ Screw 71’
© 94 C54 Holes © l
- 2%

Fig. 5.—One of the two bearing plates.

There are several distinct advan-
tages in the use of inductive coup-
ling. Firstly, the secondary coil
may be made.to consist of a very
much Jarger number of turns than
the primary coil coupled to it,
which means that a step-up effect
is obtained and higher potentials
are available to operate the de-
tector.

Secondly, by using a loose coup-
ling, full advantage may be taken
of the principle of resonance as,
under this condition, effective oscil-
lations are produced in the second-
ary circuit only when that circuit
is exactly in tune with the aerial
circuit.

Thirdly, the absorption of energy
by the secondary circuit is more
gradual, consequently the damp-
ing of the aerial circuit is reduced,
or, in other words, the oscillations
in the aerial circuit are more per-
sistent.

Fig. 6.—The secondary coil, showing
tappings and coupling coil in place.

The foregoing items illustrate the
type of considerations which should
be kept in mind when designing
and constructing sets to fulfil vary-
ing conditions. How these consider-
ations have determined the design,
and been complied with in the set
now being described, should be ob-
served as the description proceeds.
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The Secondary Circuit

The secondary or closed circuit
inductance, together with the

primary coupling coil, is shown in
Fig. 6.

Further details of the

Fig. 7.—Delails of the coupling coil.
coupling coil itself are given in
Fig. 7.

The secondary inductance itself
consists of 200 turns of No. 36
S.w.G., d.c.c., copper wire wound
upon a stout cardboard tube 23 in.
in diameter by 5 in. long, the
winding commencing 1 in. from
one end of the coil and being
“tapped ”’ at 50 turns and each
subsequent 30 turns, the winding
terminating about 3 in. from the
end of the cardboard tube.

‘The method of winding the
primary coupling coil upon its
wooden former is similar to that
adopted in the case of the vario-
meter rotor, but the winding is to
consist of 26 turns only of No. 24
S.w.G., d.c.c., copper wire, the
starting and finishing ends of the
winding being secured by means of
nuts or by soldering to the project.
ing inner ends of the brass spindles.
In the event of the cardboard tube
upon which the secondary coil is

Fig. 8.—A * cal-whisker*' deleclor.

wound being of slightly smalier
diameter than that specified, the
diameter of the primary coil former
should be slightly reduced to suit it.

The Crystal Detector
This may be of the wire-and-
crystal type illustrated in Fig. 8 or
of the two-crystal type shown in
Fig. 9. For the former, Hertzite,
Electronite, Stapleite, or Kaynite
may be used, and for the latter
zincite-bornite is recommended. If
preferred, a complete detector may
be purchased quite cheaply from

any reliable wireless dealer,

Testing the Tuner

The variometer, secondary and
primary coupling coils, a crystal de-
tector, and any variable condenser
having nine or more plates should
now be temporarily assembled upon
a baseboard and be connected up for
testing, as shown in Fig. 10. The
aerjal circuit, it will be seen, com-
prises the aerial itself, the coupling
coil, the variometer, and the earth
connection. The upper end of the
secondary coil is connected to one
side of the variable condenser,
whilst a flexible lead from the other
terminal of the condenser is to be
connected to each of the tappings
from the secondary coil in turn.

Across the variable condenser are
to be connected the telephone re-
ceivers and the crystal detector.
Commence by connecting 30 turns

Fig. 9.—A zincite-bornife defector.

only of the secondary coil across
the variable condenser, the latter
being set to its minimum capacity.

Turn the coupling coil until its
winding is in the same plane as the
secondary coil winding—that is to
say, until the turns upon the
‘primary coil lie close beneath those
upon the secondary coil, in which
position the **coupling ** between
the two is said to be tight.

Having carefully set the crystal
detector, preferably by means of a
buzzer operated at a little distance

Wireless WeeKly

able condenser, which should have
the effect of making the signals
much louder.

Now rotate the primary coupling
coil through about 60 or 7o
degrees, carefully retune the aerial
and secondary circuit, and note the
amount of condenser movement
necessary for resonance.

Move the flexible .ead from the
condenser from one tapping on the
secondary coil to another, retuning
and noting the condenser movement
on each occasion, until 140 turns of
the secondary coil are in use, when,
on the short broadcast wavelength
(such as the 369-metre wave of
21.0) best results should be ob-
tained with the condenser almost at
minimum capacity.

In the absence of a wavemeter
it is necessary to tune the aerial
circuit (and subsequently the secon-
dary circuit, as already described)
until signals are received, which can
be identified as proceeding from a
ship or coast station working on the
6oo-metre wavelength, and the
amount of the capacity necessary
for resonance should again be
noted. If the condenser in use
has, say, 18 plates and the secon-
dary circuit is tuned to 60o metres
when the moving plates are only
half-way into the fixed plates, a
nine. or ten-plate condenser with
plates of the same dimensions will
be adequate for the new set.

A condenser of the size required
may be purchased complete or built
up from standard parts.

i

from the receiving set, sfowly turn
the knob of the variometer. If sig-
nals are heard, bring the secondary
circuit into resonance \with the
aerial circuit by adjusting the vari-
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Fig. 10.—The components assembled for festing.

The - concluding portion of this
article will appear next week, and
will deal with the assembly into a
neat containing box and the opera-
tion of the completed set,


http://www.cvisiontech.com
http://www.cvisiontech.com

Wireless Weekly

HE Marconi Company have
T appealed against the decision
of the Court of Appeal which
recently upheld the views of Mr.
Justice Lawrence, that a Mullard
valve did not infringe the Marconi
Patent .No. 28413/13 and 126658.
The case will be fought in what, in
legal parlance, is known as the
House of Lords.
* * *

We hear, incidentally, that the
Marconi Company paid 42,000 for
the French Valve Patent 12€638.

% % *

Following closely on the reported
success of a French aeroplane
piloted by . wireless, the Daily
Chronicle announces that the initial
difficulties of controlling aircraft
from a ground station by means of
wireless have been overcome in this
country.

They understand that, at a lonely
spot near Feltham, a pilotless ’plane
has been kept on a predetermined
route, and has been made to land
at a desired spot.

* % *

The Mauretania has just been fit-
ted with direction-finding apparatus.
* * *

With regard to the announcement
that the B.W.T.A. had denounced
the installation of listening-in sets
in licensed premises, a correspond-
ent has suggested that objections of
this kind are absurd, as many of
the items broadcast are edifying

and full of moral uplift. He sug-
gests that temperance addresses
might be included in the pro-

gramme, the probable effect then
heing that the receiving apparatus
would be dismantled by the proprie-
tors, The alternative would be for
the set to be closed down for five
minutes during such homilies.
* * *

Speaking of five minutes, are the

B.B.C. returning to their old prac-

B 22

tice of “In one minute, please ”;
after three minutes, in five minutes,
etc., etc. Most listeners-in get most
horribly sick and tired of the con-
tinual dangling process.

As we go to press we learn that
the conference arranged between
the British Broadcasting Co. and
the representatives of the enter-
tainment industry has been post-
poned for a day.

* * - 3

We understand that it is pro-
posed to arrange for the reception
of wireless concerts at the Hornsey
Bandstand. Experiments are pro-
gressing, and the members of the
Town Council have already had a
demonstration of the scheme,
which, we feel sure, will be much
appreciated by visitors to the
grounds.

* * *

The Aeroplane gives further de-
tails of the recent tests in France
with an aeroplane flying under
wireless control. An automatic
stabiliser is used, and the rudder
and elevator controls are operated
through relays as a result of. wire-
less signals received on the machine.
So equipped, a number of success-
ful flights have been made during
the last few years, but it has al-
ways been necessary for the pilot
to intervene for landing purposes.
The machine has now been fitted
with a hinged rod some 12 ft. long
hanging below the under-carriage
and coupled up to the elevator, so
that when the rod touches the
ground the machine is automatic-
ally flattened out.

On April 1oth last, at Villa
Coublay, the machine was flown
with two passengers and with the
pilot’s control sealed, the whole
flight being controlled by wireless,
plus the landing stick. The trial
appeared to be quite successful,

* * *

A member of 2L.O’s: vast audi-
288

ence sent a bottle of gargle to one
of the Uncles the other day.
* * *

A wireless paper: recently stated
that, Mr. Godfrev Isaacs was
strongly opposed to home-made
wireless receivers, and said that it
was not possible to make an effi-
cient receiver one’s self. Taking
this matter up with Mr. Godfrey
Isaacs, he informs us that these are
not the views held by him, and that
he did not state them as reported
to a body of Press representatives.
We feel sure that nothing of the
kind has been in his mind, and,
even if it had been, we feel equally
sure that he would not have given
expression to his views.

* * *

There is some possibility that,
owing to a dispute about broad-
casting from the Queen’s Hall, the
speeches of the Prince of Wales
and Marshal Foch will not be
radiated on May 20th. It will be a
great pity if, through some jealousy
on the part of the concert promo-
ters, the speeches of such distin-
guished broadcasters should be
withheld from the ether public.

* w® *

There is no further information
regarding the proposed new licence
for experimental transmitters. We
are considered as having committed
a faux pas, together, presumably
with the other wireless papers
which made a similar announce-
ment to ours in suggesting that the
wavelength was to be altered.
So please forget about it.

* * *

Have vou noticed the additional

words on the cover of Wireless

Weekly? 1 wonder why they
have put them there?
* * *

Major-General  Sir  Frederick

Sykes (Chairman), Major Aston,
M.P., Mr. F. ]J. Brown (Assistant-
Secretary, G.P.0.), Sir Henry
Bunbury (Comptroller and Account-
ant-General, G.P.0O.), Viscount

I9
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Burnham, Mr. W. H. Eccles (President of
the Radio Society), Sir Henry Norman, M.P.,
Me. J. C. W. Reith (General Manager,
British Broadcasting Company), Field-Mar-
shal Sir William Robertson, and Mr. C. Tre-
velyan, M.P., were present at the first meeting
of the Committee appointed to consider the
agreement between the Post Office and the
British Broadcasting Company and the future
>f broadcasting, which was held at the
General Post Office.

Procedure was discussed, and it was ar-
ranged to meet again, when evidence in
explanation of the present position will be
given by representatives of the Post Office.

* * *

We hear that the new Committee is to sit
twice a week. We may expect the construc-
lor’s licence question to be settled any month
now. In the meanwhile tens, or even hun-
dreds, of thousands are acquiring a new kind
of conscience, a particularly dangerous thing.
The man who is a pirate has at least the
defence that he has applied for a licence and
not received one. Long months of listening-
in without a licence will, no doubt, develop a
conscience which may refuse to carry out its
proper duties when the listener-in really can
obtain a suitable licence. That still, small
voice may then be dead, particularly if the
Press continues to pamper the pirates.

* * *

Up to the time of going to press no actual
developments have taken place with regard to
the issue of constructional licences, except that

12

newly appointed Musical
Director of the B.B.C.
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the first meeting of the special committee has
taken place. Meantime, the authorities at the
General DPost. Office are scrutinising = some
thirty-three thousand applications for experi-
mental licences, which have accumulated.
The question is, of course—why have they been
allowed to accumulate to such an extent?
* = *
At the time of going to press the dispute
between - the B.B.C: and the
: theatrical profession. is coming to a
; head. As regards concert artistes
Percy Pill, fhe & o7 highly likely that the B.B.C.
will be able to hold its own. We
regard with something akin to
horror the idea that the British
Broadcasting Company  should
have a concert stafl of its own, which will
provide all the items. The listening-in public
probably appreciates most those artistes which
it only hears on the rarest occasions. Even
Dame Nellie Melba singing every evening from
21.O and other stations would soon pall.

\Ve must have variety, and unless the B.B.C.
can come to some arrangement with other
entertainment-providing  organisations, pro-
grammes will not be nearly as fascinating as
they might be. e hope that an amicable
settlement will be made, but fear, in anv
case, that the B.B.C. will have to pay for their
privileges.

N A e S A T

TRANSMISSIONS

CARDIFF......... 5 WA...... 353 metres.
LONDON......... 2LO...... 359 5
MANCHESTER2 ZY ...... 385 o
NEWCASTLE 5NO...... 400 .

GLASGOW 58C ... 415 o -;)
BIRMINGHAMS IT ...... 420 A% s
(10.30 to 11.30 a.m. and 4.30 %)

to 9.30 p.m.G M.T., Sundays Y

7.30 to 9.30 p.m. GM.T)) _{,
L’ECOLE SUPERIEURE (Paris) 5;}.
450 metres. N

Tuesdays and Thursdays o

7.45 to 10 p.m. G.M.T. %

THE HAGUE...PCGG...1085 =

(Sundays only 3 to 5.40 p.m.
G.M.T)
RADIOLA (Paris)........ 1780  ,,

7.45 to 10 p.m. G.M.T.
EIFFEL TOWER.. FL...2600 .

(rr.rsa.m. 6.20to 7.p.m. and
10.10 p.m. G.M.T)
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A 1 KW. QUENCHED-SPARK
TRANSMITTER

A descriplion of the lalest type of Marconi ship sef.

HIS apparatus is of the panel and is led to the primary of a Dubilier condenser with mica di-
I tvpe and usually stands upon step-up transformer. In the A.C. electric and it has a capacity of
the operating- table.. On the or primary circuit there is a power o.o1 unF.

front of the panel The closed os-
are mounted the — cillatory  circuit
jigger  primary, 3 ! ) . cons ists of
wave change . main condenser,

quenched gap,
and the jigger
primary. The
jigger secondary,
AT.ls., S.W.
condenser and
hot - wire am-
meter constitute
the aerial circuit.
All  the induct-
ances are made
of flat double
spirals of copper
strip  embedded
in ebonite. The
S.W. condenser is
similar .to the
main condenser,
but its capacity is
only o0.00044 ufF.
This  condenser
may be cut out
bv means of a
switch when not
required. The
hot - wire am-
meter which is
used instead of
the old type tun-
ing lamp, gives
largest  reading
when the set is
radiating  maxi-
mum power,
namely, when all
the circuits are
in resonance.
Fig. 2 is a
theoretical dia-
gram of the con-
nections, while
Fig. 3 is a de-
tailed wiring dia-

switch, aerial hot-
wire ammeter
and shortcircuit-
ing switch,
quenched - spark
gap, and a short-
circuiting  switch
for the short-
wave condenser.
Behind the panel,
the jigger second-
arv, aerial tun-
ing inductances,
short-wave con-
denser, main con-
denser, and air-
core choke ' coils
are mounted. The
complete  trans-
mitter is shown
in the photo-
graph, Fig. 1.
The normal
wave  adjust-
ments of this set
are 430, 60o, and
800 metres,
though its actual
range is from 220
to 8oco metres.
The  alterations
for these wave-
lengths are car-
ried out by means
of a special wave-
change switch,
the necessary ad-
justments occur-
ring simulta-
neously in both
the closed and
open circuits.
While the funda-

mental  circuits { gram. Fig 4 is
of this set are one of the many
similar to those Fig. 1.—The complele transmitter. schemes employed
of the old tvpe for the D.C. and
13 kw. set the design of the various regulator and a manipulating key. A.C. circuits. |

components is different. The transformer secondary is con- ‘The quenched-spark gap which

Alternating current at 500 cycles nected through the air-core chokes is the principal feature of this set
is obtained from a motor-generator to the main condenser. This is a  consists of a number of heavy

290
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Fig. 2.—A theoretical
diagram showing
connections.
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copper discs having silvered ring
sparking surfaces, these surfaces
being truly plane. The edges of
the copper discs are slightly curved
so that there is a gradual decréase
in the intensity of the electro-static
field where the gap widens. The
discs are kept in position by means of three heat re-
sisting alignment rods made of an insulating material,

\{/4

Wave (hange Swilch

Gop
ro o o

°
g

A

Ter (Qxt?
5 W

Jhokes,

7nm_» "orw-
Ho
<

—:[
500+
’ £

Fig. 3.—A wiring diagram of the transmiller.
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Fig. 4—One of the DC and AC arrangemenls"

and they (the discs) are kept from touching by mica
washers. Two brass end plates are insulated from
the discs by heavy fibre insulating material. These
plates together with a_copper rod, which passes
through a clearance hole in the centre of the discs,
clamp the discs tightly together. A number of holes
are provided to allow of the circulation of air through
the gap.. The arrangement of this gap is shown in
Fig. 5.

Power - may be varied
by reducing, the num-
ber of discs in opera-
tion, by mteéans of a
clip, or by means of
thes power regulator in
the -A.C. circuit.

By means of this
new transmitting set
very efficient working
is obtained, whilst the
characteristic of by

in two ways,

namely.

note Mica
the quenched-spark sys- = [ .
tem renders ‘the read- ',,.,\ ]
ing of received signals, 57y H
through atmospheric ::R Fo T
disturbances and inter- e = u.z -l
ference from other sta- et E

tions, a less difficult
matter than is the case
with the ordinary type
of spark transmitter,
even when a rotary
synchronous ‘spark-gap
is employed. *

ERRATUM

The circuit diagram of the 3- or 4-valve Vario-
meter Receiver, on page 258 of our last issue, is
incorrectly given. The common filament lead from
the first three valves should be joined to the positive

16
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Plate

CLep

Fig. 5—The quenched gap
used in the apparatus.

side of the L.T. battery and not looped over as

shown.

We trust the error has not caused our.readers any

serious inconvenience.

B 25
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THE ELECTRICAL THEORY OF MATTER

By J. H. T. ROBERTS, D.Sc., Slaff Editor (Physics).

CONDUCTION OF ELECTRICITY THROUGH GASES AND LIQUIDS

(Part 11.—Contlnued from No. 4, page 230.)

HE second type of electrolytes yield

upon dissociation negative ions com-

posed of one oxygen and one hydro-
gen atom in molecular combination (- OH),
which have retained one extra electron
from their previous compounds. These
substances are known as bases, an example
being caustic soda, NaOH.

The other type known as salts, of which
sodium chloride (NaCl) is an example, result
from the mixture of solutions of an acid and
a base. Under these conditions, the positive
and negative ions, +1I and —OH, whenever
thev meet combine together to form water
(H.O), and the other ions form molecules of
the salt, which may or may not be soluble in
the liquid.

In the case of the conduction of electricity
through a liquid, it is unnecessary that there
shall be any ionising" influence as in the case
of the conduction through a gas. We saw
that in a gas the ionising influence was re-
quired for the provision of the electric carriers
of the current. The essential difference be-
tween a gas and a liquid, however, is that
whereas in a gas the molecules are in free
flight and are separated by comparatively
large distances, in a liquid the molecules are
so close together as to be within the sphere
of each other’s attraction. When a dis-
sociable substance, such as sodium chloride,
is introduced into the liquid, the attracting
influences of the neighbouring water mole-
cules are sufficient to separate the salt mole-
cules into ions, and the electric carriers for the
current are thereby provided without the aid
of any external influence or agency.

\When a current flows through the liquid
and the ions eventually reach the electrodes,
thereby satisfving themselves by acquiring or
yielding electrons, their quantitative ‘‘un-

bA )

satisfaction ’’ vanishes. They therefore be-
come uncharged atoms or molecules, and may
be deposited upon the plates, as in electro-
deposition, or may be liberated (when a
sufficient number have accumulated) as
bubbles of gas.

Secondary Reactions

There are certain electrolytes, of which sul-
phuric acid, H,SO,, is an example, in which
secondary chemical reactions take place on the
passage of a current, so that the substance
liberated at the plate is not that which
travelled towards the plate in carrying the
current through the liquid. If sulphuric acid
is dissolved in water, the H,SO, separates
into two hydrogen ions, each +H, and a sul-
phate radical, ——-SO,. The two hydrogen
ions travel to the negative plate.and are there
liberated as hydrogen gas: the sulphate
radical travels to the positive plate and gives
up two electrons to that plate. It then com-
bines with the H, of a water molecule and
forms again a molecule of sulphuric acid,
liberating an oxygen atom in the process.
This oxygen atom takes to itself another
oxygen atom which has been produced in its
neighbourhood by the same process, and
forms an oxygen molecule, O,, which is liber-
ated at the plate as oxygen gas. Thus the
water is decomposed, although the sulphuric
acid is essential to the mechanism of the con-
duction in this case and itself is continually
undergoing dissociation and recombination.
This action takes place in the secondary bat-
tery known as an electrical ‘‘ accumulator,”’
but it is complicated by other reactions which
cannot be conveniently dealt with here, the
net result of which is that the concentration
of the solution is decreased by the passage of
current.

§ ST OO HOOTO SO OO OCOOD SO TOOOOTOOOOOOSOSO: WMOOCCOOOOOOOOO-’X;

A NEW MEMBER OF OUR STAFF.

>R

(O

B 20

Readers will be interested to hear that our already strong Editorial Staff has now been supple-
mented by the acquisition of Mr. Stanley G. Rattee, a former Editor of the ¢ Wireless World.”
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A SIMPLE METHOD OF MAGNIFYING
SIGNALS

By J. F. JOHNSTON.

Describing an arrangement for satisfactory amplification of signals of fatr initial strength without the use of valves.

HE following is .a description of a

simple, inexpensive, but remarkably

effective way of magnifying moderate
or fairly strong signals so as to render
them easily audible without wearing the head-
'phones.

The only articles required in addition to
the usual receiving apparatus are an extra
single ear-piece, an ordinary microphone, a
telephone transformer, and a few dry cells.

The single ear-piece, which should be as

LAST VALVE
OF RECEIVER

SINGLE
£FAR PIECE

cells) being also included in this circuit.
A pair of high resistance ’phones (or a loud-
speaker) is connected to the secondary ter-
minals of the transférmer.

This arrangement requires a certain initial
signal_strength to operate it. ~ With very

weak signals no results at all are obtainable,
but with signals of moderate strength a con-
siderable amount of amplification (equal to
that given by two or three L.F. valves) is
possible.

]

«

e

§|B

I8

E T

-

<4000 W
PHONES

Wirirntg diagram, showing how the microphone circvit is placed in relation fo the telephone and receiver circuil.

sensitive as possible, is connected in the plate
circuit of the last valve in place of the usual
double head-'phones. It is so arranged that
when the diaphragm vibrates, the ear-piece
“ speaks ” directly into the mouthpiece of
the microphone.

The microphone is connected in series with
the low resistance winding of the telephone
transformer, a small battery (two or three dry

CeESPCUETENELCEEREUETRERRRIOCENRESRIRI RSO RE

(1
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WONT IT WORK?

It works very well on speech or music,
being wonderfully. free from distortion. Its
unresponsiveness to signals below a certain
critical strength is often useful for completely
eliminating interference from weak atmos-
pherics or spark stations.

The ear-piece and microphone should be
mounted very rigidly, as any vibration pro-
duces a scratching noise in the ’phones.

attention of our Staff.

possible, to extend his knowledge,
results.
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Then send your troubles to our Radio Information Dept. for the

The reason for our being here is to assist the experimenter and, where
in addition to improving his present

Yiessesesssnnsssnssscennennsnsasssena,
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AN AMATEUR’S FOUR-VALVE RECEIVER

By A. P. COOPER.

A receiver that can be buill by an experimenter which
covers wavelengths befween 300 and 25,000 melres.

\HE receiving set described and illus-

trated in the following article was de-

signed in order to meet certain definite
requirements, and as these are considerations
which have to be borne in mind by the vast
majority of builders of home-made sets, it is
hoped that this description will be of interest
and assistance to many enthusiasts.

Firstly, cost was to be kept at a minimum
owing to the smallness of the malker’s re-
sources in this direction, and the cheapest
material consistent with reliability was to be
used throughout.

each of which result alone is well worth the
slight extra trouble involved in ‘the use of
high frequency amplification.

Ihe final point considered in the design of
the set was that it was to be made of parts
already on hand or on the market. Many
experimenters will be in a.similar situation in
this respect, and it is an advantage rather
than otherwise, for it is not considered wise
for a beginner in wireless to tackle the com-
paratively complicated circuits of a four-valve
receiver without having had previous ex-
perience in the manipulation of simpler lay-

Secondly, the set was designed to cover outs. In the writer’s case a crystal set was
the whole range of wavelengths from about first built, and much amusement and instruc-
300 to 23,000 tion obtained
metres, so that it : from it. - Inci-
is capable of re- Rect. dentally, as tele-
ceiving  broad- phony was im-
casting or possible on the
Nauen’s time sig- crystal sct, owing
nals, ship trafic | to the distance
or Paris concerts. from - any trans-
It was also de- mitting  station,
sired to make the it proved a strong
change from one i incentive to ac-
extreme to the | quiring a good
other as easy as working . know-
possible, ledge of Morse-

Again, four / always ‘' a - useful
valves were to be g accomplishment.
used, but they L D The next step

were to be con-

>

was the construc-

nected in such a
way that any
number or com-
bination of valves could be switched in easily
and quickly up to the maximum of one high
frequency valve, the rectifier and two note
magnifiers. Thus it is as easy to listen on one
Jhigh frequency valve and the rectifier as on,
say, the rectifier and two note magnifiers.

The high frequency valve was included for
three reasons : —

1. To bring in long-distance signals;

2. To permit the use of reaction during
broadcasting hours without the risk
of radiation ; and

3- To make the set more selective in
tuning,

Fig. 1.—The complefe instrument.

204

tion of a one-
valve set to which
a high frequency
valve was subsequently added. Later a note
magnifier was built as a separate unit. By
this time transmissions from 2MT (Writtle)
and 2L.O (Marconi House) were sometimes to
be heard, so it was decided that a fourth valve
should be added for the operation of a loud
speaker, and it was thought advisable to
rebuild the whole apparatus into one compact
set rather than to add a fourth separate unit.
The instrument described herein is the result.

Perhaps it should be explained at this stage
that the writer’s station is more than 100 miles
from the nearest broadcasting station, being,
in fact, in Norwich, and a glance at a map of

18
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the British Isles with 50-mile circles round
each station will show that East Anglia is
one of the worst-served districts in this
respect. Also it is close to the sea at a point
where many ships regularly pass, and for this
reason extra selectivity is particularly desir-
able to help to eliminate some of the interfer-
ing spark signals on the wavelengths between
300 and 600 metres.

The Receiving Apparatus

The complete set is contained in a box, the
sides and bottom of which are of inexpensive
wood, as they are not visible when in position
in the large containing cabinet. ‘The lid,
however, should be of better quality material,
as on it all the components are mounted. This
arrangement is to be recommended, as by
lifting the lid all connections are visible, and
—even more important—easily accessible.

The photograph (Fig. 1) will give some idea
of the general appearance of the finished in-
strument. It will be seen that the four valve
panels are mounted at the back. The valve
on the extreme left is the high frequency
valve, the next is the rectifier, the third is the
second note magnifier, and the one on the
extreme right is the first note magnifier. It
will thus be seen that when using the high
frequency valve, rectifier and one note magni-
fier, the valve not in use is the second from the
right, not the extreme right-hand one. This
may perhaps seem a rather curious arrange-
ment, but a glance at the diagram (Fig. 2)
will show that this is the most convenient
method from the point of view of wiring up.

Each valve has a separate filament resist-
ance, which enables critical adjustments 10 be
made and also forms a convenient method of
switching off any valves not in use. It will
be noticed that five variable condensers are
fitted. In each case they were made up from
the parts now on sale so cheaply, thus effect-
ing a considerable saving in cost. The con-
denser marked A in Fig. 1 is for tuning the
primary of the high frequency transformer
(radio-frequency transformer coupling being
used by the writer instead of, say, tuned
anode, this, of course, being merely a per-
sonal preference), whilst the condenser in
front of it, lettered B, is a single-plate one
connected in parallel for fine adjustments.
The condenser C on the right centre is the
main aerial tuning condenser (having a value
of 0.001 uF), with corresponding vernier D in
front of it as in the case of the high frequency
condenser.

The remaining condenser marked E has a
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capacity of 0.0003 uF, and is connected be-
tween the earth and one side of the reactance
coil. It was found to be a very convenient
method of controlling oscillation, more par-
ticularly when high frequency amplification
is not in use. It gives the effect of very fine
adjustment of the distance between the re-
actance coil and the high frequency trans-
former, or, when high frequency amplifica-
tion is not in use (i.e., when broadcasting is
not in progress or on long waves) between
the reactance coil and the A.T.I.

The aerial tuning inductance, lettered F,
will be seen standing upright on the right of
the set. The coils used are slab and basket
coils, a set of ten covering the whole range
from 300 to 25,000 metres with a 0.0o1 uF con-
denser, and the method of mounting may in-
terest those readers to whom cost i1s an im-
portant point. The coil which it is desired

HE Rect.
X
e :
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Fig. 2—Wiring diagram of the receiver.

to mount is placed on a strip of wood, say,
5in.x 2in., and a small strip 2in.x 1in. is then
screwed to it so as to clamp the coil in
position.

Connection is made by two strips of brass
about 13in. x }in. x 45in. screwed to the bottom
of the wood, to which the ends of the coils are
attached. The photograph will, it is hoped,
make this arrangement clear. On the set are
then mounted two contacts from an old knife
switch (visible at N in the photograph). This
gives an effective plug-in arrangement at
practically no cost. Theoretically, of course,
all these connections should be on ebonite or
some such insulator, but ebonite is expensive,
whilst wood is cheap. The writer has tried
both without being able to notice any differ-
ence whatsoeve. in results. The wood used
should be perfectly dry.

Similar arrangements have to be made for
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the reaction coil, but the contacts from the
knife switch in this case have to be mounted
on a strip which is pivoted in order that the
distance between the reactance and the A.T.I.
may be varied. The rod on which the
reactance is fitted is provided with an ebonite
knob for rapid adjustments and an extension
handle for finer variations.

The high frequency transformer (of the
plug-in type) is just visible on the left-hand
side (marked G in Fig. 1), and a set of five
(which may be purchased quite cheaply un-
mounted, and mounted according to taste and
pocket) will cover all wavelengths from 300
to 3,000 metres quite easily with a 0.c005 pF
condenser.

\When high frequency amplification is in
use it is, of course, always advisable to react
on the H.F. transformer so as to minimise the
possibility of radiation should the set oscillate,
for nothing is more annoying to listeners-in
than to hear the continual and senseless
whistling caused by others in the neighbour-
hood allowing their sets to oscillate. Many
beginners, however, seem to think that by
working in the way suggested results will
suffer somewhat, but this is certainly not the
case, and the writer himself finds it if any-
thing easier to manipulate the set in this
manner, whilst the results obtained are at the
very least equal to those obtained by reacting
on to the A.T.I.

For this reason it is strongly recommended
that anyone at any distance from a broad-
casting station who can afford more than one
valve should make the first-stage valve a
high frequency amplifier. These arguments
in favour of this method are, of course, in ad-
dition to the fact that it is one of the P.M.G.’s
regulations that the resstion coil shall not be
coupied to the A.T.l. during broadcast hours
on broadcast wavelengths.

In order to use reaction in this way it was
necessary to fit a holder for the reaction coil
arranged so that the coupling between that
coil and the high frequency transformer could
be varied. The photograph shows the coil
(H) in this holder (J), which is pivoted on
an upright rod so that the coil can be swung
round over the transformer for tight coupling
or away to one side for loose coupling. A
long flexible lead is shown connected to the
clips of the holder, and the wires at the other
end of the lead are soldered to small strips of
brass similar to those used on the coil-holders,
these being simply plugged in to the other
reaction coil-holder on the right of the set.
The connections could be made permanently
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on the inside of the box containing the set if
desired, but the arrangement shown works
quite well, and when in use the lead is prac-
tically hidden in the large containing cabinet.

Various switches will be noticed in the
photograph (Fig. 1), and the use of each will
be mentioned in turn. The one in the centre
marked K is a double-pole change-over switch
used for reversing the connections to the re-
action coil, as it is necessary to do this when-
ever high frequency amplification is added.
If the reaction coil is to be coupled to the
high frequency transformer and the flexible
lead arrangement is used, there is no need to
fit this switch, as the necessary reversal of
direction can be accomplished by changing
over the two brass strips, but if it is (say, on
long wavelengths) desired to have the re-
action coil coupled to the A.T.I. when the
H.F. valve is in use, some such change-over
arrangement must be embodied in the
circuit.

The three-way switch L in Fig. 1 is the
switch which cuts out the note magnifiers not
in use. Omitting the H.F. valve for the
moment, when the switch is in the right-
hand position the rectifier only is in circuit,
in the centre position the rectifier and one
note magnifier are connected, whilst in the
left-hand position the rectifier and both note
magnifiers are in use. Slight readjustments
of the tuning may be found to be necessary
when note magnifiers are added or cut out.

Immediately on the left of the H.F. trans-
former is a two-way switch M (visible in
Fig. 1), which is used to add the H.F. valve.
In the left-hand position this valve is in
circuit; in the right-hand position it is dis-
connected. At the same time it is necessary
when cutting out the H.F. to pull eut the
H.F. transformer (hence the use of the 4-pin
type of transformer), and to reverse the con-
nections of the reaction coil.

The grid condenser and leak are inside the
box and of quite normal design, the condenser
being composed of mica and tin-foil, the leak
being a pencil line. The thickness of this
was varied until the best results were ob-
tained, and the line was then sealed with a
generous coating of shellac varnish. The
other small condensers in the set are similarly
made.

With appropriate terminals for the aerial
and earth, telephones and batteries, the set
is complete so far as essentials are concerned,
but three other switches, not visible on the
photographs, are fitted, the first of which cuts
out the high tension battery (which should
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always be done when valves are being in-
serted or removed); the second controls the
6-volt low tension battery, whilst the third
serves the same purpose except that a small
fixed resistance is included in the circuit when
this switch is used. Hence when a newly
charged accuimulator is in use and only one
or two valves are lighted, it is still possible
to control the filament brilliancy right down
to a dull glow.

A circuit diagram of the complete set is
given in Fig. 2.

The high tension and low tension batteries
are external to the set, but in the writer’'s case
the whole are contained in a kind of flat-
topped bureau made for the purpose.

The high tension battery consists of flash-
lamp batteries mounted in a hox, on one side
of which a switch is fitted to vary the voltage
between 15 and 45 volts. In this connection
it is worth while fitting a *‘ dead »’ stud be-
tween every two live ones, so that the switch
arm cannot short-circuit sections of the
battery,

It is also advisable to connect a 2-volt flash-
lamp bulb in series with the H.T., to serve as
a fuse should this battery be accndentally
connected across the filaments of the valves
at any time.. A large capacity tin-foil and
mica condenser is connected directly across
the high tension supply.

Perhaps a word as to the total cost would
not be out of place, and the following list
will give a fairly good idea, actual present-day
prices being given in each case for com-
ponents identical with those described here.

£ s . d
Four valves at 15s. ... - i 3 o Ne
Four valve panels at ss. 6d wel LIZING
Set of coils 12 6
Accumulator, 6 volts, 60 amp hours. ... 1 15 o
High-tension battery 6 o
Condenser parts ... we |GG
H.F. transformers and mountmgs o o
Two L.F. transformers at 15s. ... ... 110 0
Two ex-Government single ear-piece
'phones at 4s. 8 o
Valve holder for H.F. transformer 1 o
Switches 5 0
Wire, terminals, etc . 2 6
Parts for small fixed condensers ... 5 0
Wood for box hinges, etc. 4 O
Sundry screws, etc. 1 o
L1115 o

It is always difficult to compare results, so

Wireless Weelly

many factors beyond the set itself having a
bearing on them—height and length of aenal,
position, direction, skill of.the operator and
so on. \ith the set described, however, and
a rather badly screened aerial 35ft. long and
25ft. high, perfectly good reception is possxble
from any of the British broadcasting stations
(indeed, Glasgow and Cardiff, though farther
away. seem better than X_ianchester, New-
castle, or even Birmingham), whilst telephony
from the Paris stations, the Hague and LP
is quite good. London iss6f course, always
too strong for comfort witly more than three
vatves in use, and two are ugually amplw All
the usual Contmentdl statidns come in quite
well, whilst the American high-power stations
are audible on two valves, and of quite good
strength on three.

Undoubtedly a good pairzof high-resistance

'phones would improve m#tters considerably,
but several cheap 'phones have been bought
instead, so that more peopie «ould listen in,
a loud-speaker having been found less satis-
factory acoustically. Indeed,"as many as 14
of these single ear-pieces are regularly used
without any appreciable loss of signal
strength.

In conclusion, do not be discouraged if
results at first are not quite all that might be
expected. Anyone making a set of this type
must be the holder of an experimental licence,
so let him experiment until the results are
really good. Try different values for the con-
densers (especially the grid condenser) and
the gridleak, and your efforts will be finally
justified. Should any fault subsequently de-
velop, it is usually fairly easy to trace with a
circuit arranged in this way.

Crackles which persist even with the aerial
disconnected may occur. Switch out all but
the rectifying valve and see if they are still
there. If they are, you know immediately
that they are not due to either the high fre-
quency circuit or to either of the note mag-
nifiers. On the other hand, if they are not
audible on one valve, add one more at a time
and notice when they commence, and you
then know at once to which part of the circuit
they are due. If possible solder all con-
nections.

The set has been described here exactly as
it has been made and as it is in use, but
doubtless various modifications will occur to
experienced readers.

13
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- O the wireless enthusiast the thunder-
storm is usually nothing more than a
noisy disturber of an otherwise well-

behaved and orderly ether. It is ‘not often

that the wireless experimenter gives any more
thought to the electric storm of Nature than to
the problem of devising a means to minimise
the disquieting noises caused by such storms
in the telephones of his receiving set. Yet
the thunderstorm is a phenomenon which
presents a most fascinating problem to any-
one who is really interested in the wider
aspects and applications of wireless science.

Tracking thunderstorms has already become

a part of the routine work of some of our

hest equipped weather observing stations, and

it seems as if the wireless experimenter has

a most excellent opportunity of helping in

this very interesting scientific work.

Thunderstorms are the ‘‘ big game’’ of
the ether, and there is much of the excite-
ment of the hunt in running one of these
storms literally ‘“to earth.”” Probably the
simplest method of hunting thunderstorms is
with a frame aerial used as a direction finder.
Such a frame aerial must have a large wave-
length, since more thunderstorms are picked
up on the higher than on the lower wave-
lengths.

The weather
London Terminal - Aerodrome,
possesses a frame aerial and an eight-valve
amplifier for use in the detection of thunder-

observing station at the

Croydon, .

208

storms. The apparatus is- installed in a
small square building consisting of two
rooms (see Fig. 1, on the next page). In

the lower room are the amplifier and various
other instruments familiar to the wireless
experimenter. The frame aerial is in the
room above, and since the room is only just
big enough to allow the aerial to rotate and
access is gained only by a small door, jt is a
difficult matter to photograph the aerial. The
frame is oft. long, 54ft. high, 13ft. wide, and
there are no less than 140 turns of wire (18
gauge) round it. Sixteen tappings connected
to a switch on the baseboard of the aerial give
variations * in. wavelength from 2,000 to
25,000 metres (see Fig. 2). The whole thing
is beautifully made, and perhaps the most
striking feature is the wonderful balance
obtained about its vertical pivot. By means
of a wheel, about the size of the steering-
wheel of a motor car, the frame aerial can be
rotated from the room below to any desired
point of the compass. The amplifier con-
sists of 5 H.F. valves, 1 detector valve, and
2 L.F. valves (see Fig. 3). The circuit
is of the usual type, resistances of 100,000
ohms being used to couple the H.F. valves.
Observations are taken at least four times a
day, 1 a.m., 7 a.m., 1 p.m., and 6 p.m. being
the usual hours of observafion.

The first attempt to track thunderstorms in
this country was made in June, 1915, at the
Meteorological Office Radio Station, Alder-
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shot. Initially the apparatus consisted of a
Bellini-Tosi radiogoniometer and a Mark L

tuner with crystal detector. One of the two
triangular aerials was placed in a north-south
vertical plane, the other being placed simi-
larly in an east-west plane. The base wires
of the aerials were each 28oft. long, and they
were fixed horizontally 10ft. above the
ground. The height of the top of the mast
where the aerials met was about 6oft. A
wavelength of 600 metres was not found to
be very satisfactory, but on increasing the
wavelength of the apparatus to 5,000 metres
it soon became possible to detect the occur-
rence of thunderstorms 50 miles away.

With wireless apparatus of this type, the
method of observation is to count the num-
ber of atmospherics heard per half minute,
say, with the goniometer set for various direc-
tions, and so work through to the direction
for which the minimum number of sounds is
heard.  This minimum is generally well
marked and the direction of maximum inten-
sity is at right angles to the minimum direc-
tion.

As with all the earlier types of direction
finders the Bellini-Tosi apparatus at Alder-
shot failed to determine from which side of
the receiving station the signals came. Thus,
if a reading of south-west was obtained, the
thunderstorm was just as likely to have been
to the north-east as to the south-west. When
three or more wireless stations are working
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in conjunction with one another this am-
biguity with regard to direction is easily
overcome.

Immediately the success of the. Aldershot
apparatus was assured, ‘a number of the
coastal direction-finding stations were in-
structed to take observations of atmospherics
at regular intervals. The results of these
observations were telegraphed to Aldershot
and were charted on a large scale map -of
North-West Europe. How the exact posi-
tion of a thunderstorm was located is best
understood from an example.

Suppose that the following directions of
maximum intensity of atmospherics were
obtained : —Aldershot, -~ ESS.E.; Berwick,
N.E.; Flamborough, W.S.W.; and The
Lizard, N.W. hen these directions are
charted on a map (see Fig. 4) it is at once
evident that the Berwick and Aldershot direc-
tions should be the opposite to those given.
Correcting these two directions we have on
our chart four lines meeting over the mouth
of the Shannon, very clear evidence of a
thunderstorm in that locality.

The first storm to be located in England
in this way was nearly 300 miles. from the
most distant wireless station which helped in
its detection. On one occasion, two coastal
direction-finding stations gave correct bear-
ings of a thunderstorm at Venice, over 1,000
miles away.

By far the most interesting side of this
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Fig. 1.—The house conlain-
ing the apparatus.

work, however, is
the following of a
thunderstorm as it

travels ‘along across .

sea and land. The
Aldershot - station,
with the-help of the
coastal stations,
early one morning
located "a ' thunder-
storm entering the
Bay of Biscay due
west of Bordeaux.
By the afternoon
the storm had been
followed as it
travelled in a north-
easterly . . diréction

to Rochefort.: In
the evening that
same storm was lo-
cated after it had

travelled eastwards
towards Lyons, and
during the night the
observations showed

B 34

that the storm was still hanging about over
the south of France.

Fig. 2.—The aerial swilching.

Although the tracking of thunderstorms in
our islands has for its immediate object the
issuing of a warning to aviators and others
of the approach of a storm, the results ob-

Fig, 4.—The charted map.
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Fig. 3.—The five-valve
amplifier.

served may be put
to a much wider use.
Some day it may be
possible to obtain
observations for the
greater part of the
globe, and'. to de-
duce from them the
origin of atmo-
spherics and the
most usual tracks of
thunderstorms.

Such information
would be of the
greatest value in

choosing the posi-
tion of a high-power
wireless station, and
would make it pos-
sible to avoid opera-
ting wireless traffic
along the most fre-
quent lines of travel

o f thunderstorms.
and the resultant
atmospherics.
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2 LO’s NEW STUDIO

LO was transferred to its new and luxurious

quarters last week. Captain Eckersley received

about forty journalists in the studio, and, in his
own inimitable fashion, gave the technical details
about the padded wulls, etc., which have already been
noted in our columns. ‘The journalists were specially
interested in the standard time clock, which is regu-
" lated by time sighals from Paris. It is the intention
of: the B:B.C. to- give -the standard time at stated
intervals for the benefit of rural iisteners-in.

Lord Gainford gave a spirited defence of the
B.B.C. He stressed the fact that the dividend is
limited to 73 per cent. and that it was the Post Office
which insisted that the manufacturing members of
the company should contribute to the expenses of the
company by means of a small tariff on their sales.
Over a thousand people had been discharged owing
to the depression of trade due to the recent agitation
and controversy. Broadcasting was not going to
stop.  Contracts were made until the end of the

WOMEN’S WIRELESS HOUR.
Pyincess Alice, Countess of Athlone, inaugurated the first women’s hour at the British Broadcasting 'Company’s

new premises at Savoy Hill.

Picture shows Princess Alice (with bouquel) aboul lo broadcas! her mcssage.

Next to her is Lord Gainford, Chairman of the B.B.C.

Everyone was much impressed by the absolute
elimination of echo. It makes singing and speaking
exceedingly difticult. 1In the course of the evening
Lord Birkenhead, in a brilliant short speech, referred
0 the unsympathetic nature of the instrument into
which he was talking. Obviously he was missing
the inspiration of an audience. Lord Birkenhead
also said that it was incredible that any difficulties
which the B.B.C. had with other interests should not
be capable of adjustment.
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year. They had not given up hope of an amicable
understanding with all the interests opposed to them.

Sir William Bull had his first experience of broad-
casting, -and in the course of a bright and breezy
speech said the newspaper proprietors, theatre
managers and the gramophone people could no more
keep back broadcasting than Mrs. Partington could
sweep back the Atlantic with a mop.

A fine programme was diven by the Guards Band
and several capable artistes,
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TAGS

OTHING makes the wireless

set look worse than untidy
wiring. If leads are Ileft

with the outer insulation loose and
ragged at the ends there is always
the danger that it may unravel far
enough to make a short circuit
possible either with another wire or
with some material whose poor in-
sulating qualities provide a ready
path to earth for high-frequency
currents.  Nor can

one feel sure that all

connections are above

suspicion if the bared

ends of the various

leads are simply

twisted round ter-

minals and screwed

! down; this is particu-
larly the case when

Fig. 1. ‘“flex” leads are
used, since its fine
strands soon give way under this
kind of treatment. To tidy up the

wiring of the set is a very simple
business that can be carried out in
odd moments when no more press-
ing jobs are on hand.

Fig. 1 shows how a forked end
may be made on the wire itself;
this is an easy method, but it uses

a good deal of wire, for about two
inches must be bared and bent to
make each end connection.

Figs 2 and 3 show forked tags
made from thin sheet brass. To
cut them out use an old pair of
strong scissors if tin-snips are not
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available.
seen in Fig. 2 is rolled into a tube

The flap of the type

y

Fig. 3.

with the aid of a pair of round-
nosed pliers. The bared end of the
wire, with a dressing
of fluxite, is now in-
serted as shown at
B, the tube being
pinched up as tightly
as possible with
pliers. A small piece
of solder is cut off
and placed at the
top of the tube. The

T % tag is now he!d in
the flame of a spirit
lamp or Bunsen
burner until the
solder runs. As Soldes

soon as it has set
you have a firmly
fixed tag upon
which you can
rely.

The second typé
(Fig. 3) can be
made without the
use of round-nosed
pliers. The cor-
ners are bent up
and folded tightly
over the wire,
solder being run
in as  Dbefore,
Tags of shapes
which can be
fixed in the same
way are seen in !
Figs. 4 and 5.

Fig. 5.
302
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To make a neat tag for leads that
have to be fixed to * push-in ' ter-
minals, where the connection is
made by inserting the lead into a
hole in the terminal and fastening
it with a binding screw, is rather
more of a problem. A solution that

Lead lgsmz:‘ﬁbia. 78 Brviss Rod
'“ﬁr‘.ir- = ,. il =t
otder! o Yt et
Fig. 6.

answers well is seen in Fig. 6. The
body of the tag is a %in. length of
brass tubing with an inside diameter
of 3in. Into one end of it is in-
serted a short length of %in. round
brass rod, 4in. being left protruding,
The tube is now filled with small
pieces of solder, on top of which is
placed a ‘“*blob ™ of fluxite. This
having been done, grasp the pro-
truding rod with a pair of pliers
and hold the tube in the flame of a
gas ring until the solder melts.
Then dip the bared end of the wire
into fluxite and push it into the sol-
der. When it has set the solder

will hold both wire and rod firmly
in place.

Fig. 7.

If you frequently try new circuits
or make fresh combinations of your
apparatus, you will appreciate con-
nections which can be slipped into
place in a moment and yet hold
tightly without any screwing down.
One of the most useful of these
appears in Fig. 7. It is nothing
more than a pair of spring paper
slips of the smallest size joined by
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a length ot flex, one end of which
is soldered by each.

Fig. 8 shows a most convenient
quick-fastening terminal which can
be used with either forked or hool-
shaped tags. To make it, unscrew
the top nut of an ordinary terminal
and slip over the screw first a
loosely “fitting flat washer then a
spring washer. Next screw the tcn

-Nprirty Wicahes
Flort Washer

Bottom dut

nut lightly down. Either of the
tags mentioned can be slid instantly
between the flat washer and the
lower nut, and as the spring presses
the flat washer down a good firm
contact is assured. No terminals
are more convenient than these for
the valve panel and for the induc-
tance coil holder.

A USEFUL HIGH-TENSION
BATTERY

CHEAP but quite satisfactory
unit for supplying the high
voltage and tiny current re-
quired by the anode circuits of the
receiving set can be put together
verv easily by means of poclet
flashlainp batteries and some of the
parts of an H.T. battery that has
been discarded as of no further use,

Fig. 9.—The H.T. batlery.

My own, made in this way, has
now been in daily use for four
months on a five-valve set. Run
together in the first instance as a
makeshift in an emergency, it
proved so satisfactory that it has
remained in position.  After all

this time the average potential
under load of the batteries of which
it is made up is still in the neigh
bourhood of 4 volts apiece—their
original reading was 43 volts, and
it has never given any trouble by
producing unwanted noises.

Most wireless men have one or
two old H.T. batteries knocking
about amongst their miscellaneous
gear. These should be despoiled
of both their wax and of the-small
sockets for wander-plugs with
which they are provided.

From a dozen to eighteen flash-
lamp batteries are now procured
and connected in series as shown
in Fig. 9. In most makes
the long strips are negative, the
short ones positive. Bend one of
the long strips back on itself, as
shown, and solder its end to the
short strip of the next battery.
Proceed until all are joined up.

Now tale the sockets, soldering
one to the free strip at either end of
the row of batteries, and the rest
to the bridging strips. A dozen
batteries thus provide a g4-volt
H.T. unit with 43-volt steps up.

Melt down the wax, and pour
some of it into a suitable box.
Place the cells on the layer so
formed and arrange them so that
their sides do not touch each other.
Then pour in the remainder of the
wax available and allow it to cool.

R. W. H.

HOW TO MAKE A SPRING

TERMINAL BLOCK

SPRING terminal block for
A connecting several~ pairs of

’phones in parallel is a very
useful addition to any receiving out-
fit, and the necessary materials and
parts for its construction are easily
acquired. The ‘’phones may be
quickly plugged in or withdrawn
without making adjustments, and if
the ’phone leads should be sud-
denly jerked they simply slide out of
circuit instead of breaking or pull-
ing the receiver on the floor. The
terminal block to be described will
accommodate from one to six pairs
of 'phones.

Two pieces of round brass rod,
each about 3in. long and large
enough in diameter to slide com-
fortably through an ordinary large
spacer washer, are slotted by means
of a hacksaw and threaded at each
end, as shown at A, Fig. 1o.

A length of brass or copper wire
is cut up into short lengths and
soldered inside each spacer washer,
303

Wireless Weekly

as shown at B. These bridges
engage the slots in the rods and
prevent the spacer washers from

turning.
than a semi-circle,
both edges of the spacer washers

A groove, slightly smaller
1S cut across

on a direct line with the wire
bridges. This will be clearly
understood by referring to the sec-
tional diagram C, which represents
B cut through the diameter,

The rods are mounted about 2lin.
apart on a piece of in. ebonite,
4in. long by 1in. wide, and clamped
firmly by means of a nut at each
side of the ebonite. Two terminals
may be included, one connected to
each of the rods. - The prepared
spacer washers are now slipped
over the rod (five on each), and an
ordinary brass washer is placed over
the rods on each tier. e springs
may be made of brass wire wound
round a pencil, the correct tension
being ascertained by a little experi-
menting.

Final adjustments are made by
adjusting the nuts at the top of the
rods, which may have one or more
washers placed between them and
the tops of the springs.

The general arrangement of the
device is shown at D. The ebonite
base may be screwed down to any
suitable wooden baseboard recessed
to receive the nuts. 0. ]J. R.

A USEFUL METHOD OF
TAPPING COILS.

HERE are numerous ways of
taking tappings during the
process of winding an induct-
ance coil; each of them no doubt
has its own particular merits, but

Cut Here

Solder

Fig. 11.—A coil lapping.
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the one about to be described has
always been found simple in use
and perfectly satisfactory. It can
be employed for tapping basket
coils as well as single-layer induct-
ances.

We will suppose that a coil of
the latter type is being wound
and that tappings are desired at
every tenth turn. Begin at the
left-hand end of the former and
wind away from you. When the
tenth complete turn is reached, hold
the turns on the former in place by
means of the left thumb and let the
loose part of the wire pass between
the first and second fingers of the
same hand. With the right hand
bare about 3in. of the wire just
above the place where the left
thumb is holding all secure, and
then do the same thing four inches
further on. Lay the two bared
parts together and give them a
twist with a pair of flat-nosed pliers.
Then go on with the winding.

Never remove the insulation from
fine copper wire by burning it off,
as one sometimes sees recom-
mended. Copper is hardened by
being heated and allowed to cool
slowly. The heat of a match flame
is quite enough to make fine wire
brittle, and if wire is treated in this
way it will probably break during
the twisting process.

Proceed in the way described at
each tapping point; then anchor the
far end of the wire and return to
the tappings. These will now be
in the form of loops two inches
long. Give the wire another twist
if necessary, apply a little solder.
then cut. This gives a four-inch
wire for making connections from

each tapping point. The joints
should be coated with shellac
varnish.

The ordinary soldering-iron will
be found.too clumsy a tool for this
kind of fine work. It is better to
make up a special one from a piece
of }in. round or square copper rod,
one end of which is driven into a
tool-handle, whilst the other is filed
to a flat point. Such an iron cools
rather quickly, but it saves so much
time and trouble by its handiness
that one does not mind this. A
spirit lamp should be kept burning
on the table for heating it.

R. W. H.

INEXPENSIVE FRAME
AERIAL.
HE experimenter who is en-
gaged in trying out new cir-
cuits, such as those containing
double reaction or some other form
of super-regeneration, is almost
bound to have a frame aerial

AN
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amongst his wireless gear, other-
wise he will run the risk of causing
serious interference with others' re-
ception during his_tests, if he at-
tempts to use broadcasting wave-
lengths. A frame will also be

found very useful by those whose
stations are so situated. that jam-

Fig. 12.—The frame aerial complele.

ming by local transmissions is the
rule rather than the exception, for
this type of aerial is so markedly
directional in its action that un-

wanted signals can usually be tuned
out without difficulty.

A frame with two-foot sides will
be found a very convenient size,

B © 45l
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Fig. 13.—One of the cross feel.

since it does not take up too much
room. With it, an ordinary set will
give signals of about one-third the
strength of those brought in by the
outdoor aerial; to obtain anything
like the same strength and range,

i F1i|
b b b 79" ---4\}//+,+-%1
% o E7

Fig. 14.—The ebonite spreader.

high frequency amplifying valves
must be added to compensate for its
lower efficiency.

To obtain two-foot sides, the dia-
gonal pieces must have a length of
approximately 34in. The upright
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one is cut 4oin. long to allow of its
being mounted on a stand (Fig. 12).
These diagonals are of pine 1}in.
broad and 1in. thick. They are
joined together by being slotted
and fastened with a couple of
screws. The upright is fixed to a
cross-shaped stand.

It is not desirable to tap a frame
aerial, since to do so produces dead-
ends which give rise to a marked
loss in efficiency. It is best, there-
fore, to adopt a number of turns
that will tune with a o.001 uF con-
denser in parallel to wavelengths
useful for experimental purposes.
Eight turns on the two-foot frame
with %in. spacing give a wave-
length range of approximately 300
to 8oo metres—a very rough rule of
thumb which may be found useful is
that on this sized frame, the mini-
mum wavelength with a o.cor ,F
condenser equals the number of
turns multiplied by 4o.

The spacing is done by making
ebonite spreaders of the size shown
in Fig. 14 and fixing them by
means of screws to the arms. Stout
bell wire of good quality will be
found excellent for making the
windings. Its ends are attached to
a pair of terminals mounted on a
small ebonite block fixed to one of
the arms of the stand.

IMPROVING CHEAP
RHEOSTATS

HE most common type is

fitted with a top nut, which

keeps, or, rather, should keep,
the spindle so adjusted that
the arm makes firm contact
with the spiral of resistance
wire. What actually happens is
that when the knob has been
rotated a few times this nut works
loose and the arm revolves in a
crazy way, making contact only
here and there. The knob is sup-
posed to screw down on to this nut
so that the two may lock, but it is
so difficult to hold the nut whilst
tightening up that a real locking
effect is almost impossible to obtain.

The best remedy is to drill a
6B.A. tapping hole through one
face of the nut, and to fit a set-
screw. Adjustment then becomes
as easy as could be desired.

On the lower side of the rheostat
the arm is held between a pair of
nuts; but here again it is by no
means an easy job to get them to
loclk properly. The following tip
will save a great deal of trouble.
Secure the arm to the nut by means
of a **sweated  joint made with a
little solder, then screw on nut and
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arm to the right height, and solder
them to the spindle.

Another fault frequently occur-
ring in cheap rheostats is that the
spiral is wound with either too little
wire, or with stuff of too large
gauge ; hence there is not sufficient
resistance to enable one to properly
control the supply to the valves.
Spirals with a value of § ohms can
be bought for about 6d. apiece from
wireless shops, and it is an easy
matter to fit one of them in place
of the old coil. If desired, a new
resistance spiral may be made at
home by winding 3 yards of No. 24
Eureka wire tightly round a slate
pencil,

A SIMPLE KEY SWITCH

HERE is a certain amount of
fascination in  possessing
something in the nature of a

mystery, and when small brothers
cultivate the habit of interfering
with receiving sets the possession

Fig. 15.—The switch terminals,

of a master key is indeed some-
thing to be proud of.

At A, Fig. 15, a strip of fairly
stout brass is bent Z shape and
provided with two holes for attach-
ing same to the inside of the panel
by means of small screws or bolts.
A strip of spring brass about jin.
long and cut to the same width as
the thicker piece is similarly
attached to the -panel in the posi-
tion shown. Near

The two brass strips are con-
nected in series with one of the
battery leads; thus it will be seen
that by screwing in the kev the
lower strip makes contact with the
upper one and closes the circuit.

B in Fig. 15 shows a still less
complicated arrangement, although
perhaps this method is not quite so
reliable, owing to the spring brass
strips having a tendency to sag and
close the circuit when the key is
withdrawn. To overcome this
difficulty, however, it is only neces-
sary to place the strips a little far-
ther apart and use a key or plug
of a correspondingly larger dia-
meter. The panel is drilled and
bushed with a small spacer washer,
and the key is made from a short
length of round brass rod which
will slide freely through the bush.
One end is slightly tapered and a
small knob is attached to the other
end. If desired, a small ring or
the top of an old key may be
soldered on in place of the knob.
The switch is connccted in series
with one of the battery leads, the
connecting wires- being preferably
soldered to any convenient part of
the brass strips. O. ]J. R.

A HOME-MADE POTENTIO-
METER

GRID potentiometer is al-
most an essential part of any
wireless - set provided with
high-frequency amplification. Such

Kownd Ernled Scren

. Brass Rods

Hard Wood Block

Fig. 16.—The wood former, mounted.

a gadget costs a good deal to buy,
but it can be made at home at very
little cost indeed.

Wireless Weelly

A convenient section is 1in. wide
by in. in thickness, and the table
hereunder gives wiring data for a
former of these dimensions.

It will be seen that to provide a
resistance of 300 ohms the wind-
ings will occupy gin. with No. o
wire, 6in. with No. 32 and 4in.
with No. 34. An extra 1jin. must

}<____ /%’ll-_—*!

. 77
Fig. 17.—Dimensions for slider.

be allowed in every case, since at
each end }in. is needed for mount-
ing purposes, and a }in. must be
left bare.

Slate can be cut quite easily with
a stiff-backed saw, and trimmed
with a medium file.

Whatever gauge of wire is
chosen, it should be enamelled, as
the turns can thus be wound on as
closely together as possible. Wind
them as tightly and as evenly as
vou can, and when all the wire is
on give the turns a coat of enamel
or shellac, which will serve to keep
them in place.

Fig. 16 shows one method of
mounting the wood former, but if
preferred holes can be bored in the
slate with a breast drill and the
former screwed down directly to
the supports. The latter, as well
as the baseboard, should be of
mahogany, teak or seasoned oak.
The ends of the windings are taken
to the two terminals A and B.

Betwee n the

the top of this POTENTIOMETER. ]
2 . Table for former 1in. wide by }in. thick. SUpBiMenL) Lne
strip and in a _ §_ = tw arallel rods
direct line with | | | Turns per | Res. in it per T ;nd_‘ o\f\o ‘l-?i’i" P
3 . . wou i
its centre a hole | S.W.G. | Ohms per Ib. | inch. inch of windings. by 1 oz. brass to carry
the pandl SheTeG tort detats - oF
act, de
4B.A.  nut s ' 30 4.000 73 33 540 which :«1r2I Sgi\':'l
cavetully fitted in 32 b:980 83 39 708 in Fig. 17 Tl‘
same and secured o iy 98 75 i tl)[(])dw Igéonls;'sts (])?
; 1
(if. it is n;cessary) _ a brass block
with a little seccotine. = The key To carry the windings we re- . 1lin.x1in. x%in. thick in which two

comprises a short length of 4B.A.
screwed brass rod rounded off at
one end and fitted with a small
knob at the other end.

quire a rectangular slate former
which may be of any desired size,
according to the gauge of wire
used and the resistance required.
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holes are drilled to fit the rods.

Two springy strips of hrass, bent as

shown, are screwed to the slider.
R. W. H.
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A PROGRESSIVE UNIT RECEIVING SYSTEM

This forms the fifth part of our special series of articles dealing with the consiruction of a complete

unil recefving system.

ambitious sefs.

Every piece of apparalus described will be subsequently used in more

PART V.—A COMBINED VALVE AND CRYSTAL RECEIVING SET.

AST week we described the
construction of the high-tension
battery and the valve panel.
It will, of course, be necessary to

\

(Continued from No. 4, page 239.)

should preferably not be less than
30 ampere hours. An accumulator
of this kind may be bought for about
42 10s. Do not, under any circum-
stances, buy a
cheap inferior
accumulator. See
that the plates
are thick, prefer-
ably not less than
%sin. thick. Ac-
cumulators  are
sold at all prices,

but I have never
yet met a good
one sold cheaply.

Assembling the
Apparatus

Having made
or bought the dif-
ferent component
parts, connect
them up in the
manner shown in

Fig. 1. This pic-
torial representa-
tion should

Fig: 1.—The complete set, showing connections.

buy the six-volt accumulator before
being able to make up the first valve
set,

If you .have not already bought
an accumulator for this purpose, I
would advise you to buy a six-volt
30-ampére-hour accumulator. It is
to be noted that some makers
specify the capacity of their accu-
mulators in ignition hours, which
are always twice the actual hours
owing to the fact that the current
for ignition purposes is intermittent.
Take care, therefore, that your ac-
cumulator ‘is rated by its actual
capacity, which, as stated above,

B 40

enable even the
veriest beginner
to get good
results.

L, and L, are
20-turn induc-
tances, as de-
scribed in No. 1
of Wireless
Weekly. L, and

L, are 100-turn

21 8teeds
Toppodl

Fig. 2 shows the circuit used.
It will be seen that the valve acts
as a high-frequency amplifier, the
crystal detector and telephones
being connected across the two in-
ductance coils L, and L, connected
in the anode circuit of the valve.

Operation of the Receiver

The receiver here described will
give very good results on all wave-
lengths from about 150 to 7o0o0.

Probably the best way of opera-
ting the set is to place all the in-
ductance in L, and L, in circuit.
Adjust the crystal detector very
carefully and adjust the handles ¢n
the inductances L., and L, in the
same way as if tuning the crystal
detector circuit previously described.

Having obtained signals, care.
fully adjust the detector, and adjust
the aerial circuit by moving the
knob on L, and L, until the maxi-
mum . response is obtained. Next,
adjust the handles on L, and L, in
a systemafic manner until signals
are at_their best.

Tepps

Ly

preds Rapred
by 10 %;rn.t 0

inductances, made
in accordance
with the instruc-
tions in No. 2 of
this journal.

A=
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Fig. 2.—Wiring diagram of the receiver.
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LONG-DISTANCE AMATEUR TRANSMISSION

Some unusual distances oblained by an experimenter.

N Friday, April 20th, about 9.0 GMT, volts 2K\ succeeded in raising 2GG last
8BM was heard calling CQ by British week.

2K\ (W. R. Burne, Sale, Cheshire). On April 23rd, about 10.15, 2KW was
This call he answered, and listened for a reply. again successful in raising 8BM. Communi-
A further call from 8BM was again cation was then successfully established, and
answered, which brought a receipt from the stations worked together for a consider-
8BM. able time. Signals at 8BM were reported

The signals from 2K\ were reported QSA at times, though they faded now and
QORZ, though the call sign was evidently then. The power input at 2KW was then
read correctly by 8BM. 4.8 watts,

The stations are about 350 miles apart, It is felt that this constitutes something
and the power input at 2K\ was then of a record, and reports of reception of 2K\V's
20 milliamperes at 250 volts, giving a power signals will be greatly appreciated. Ie may
of 5 watts. be heard working most nights up to 12.0

With an input of 11 milliamperes at 150 midnight on 200 metres.

Extensive experiments have recently been carried out at Scotland Yard with a view fo ascertaining whether wireless
telephony would afford a quicker means of infer-communication belween stalions. The pholograph shaws the apparalus
installed af Scotland Yard.
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THE CONSTRUCTION OF A LOCAL
OSCILLATOR

By ALAN L. M. DOUGLAS, Associate Editor of ' Wireless Weekly.”

The valize of a separale heferodyne oscillalor is not apparent unlil the upper wavelengths are reached.

In order to help the experimenter to obfain the maximum efficiency

over a wavelength range

of from 7,500 lo 24,000 melres the following conslruclional items will be found of use.
(Continued from No. 4, page 214.)

HE general appearance of the instru-

ment will be apparent from an examina-

tion of the photograph, Fig. 2.  This
shows the actual oscillator, and it will be
noticed at once how campact and portable
the design is.

Fig. 2.—Photograph of the oscillator.

Fig. 3 shows the various com-
ponent parts dissected, so that
the experimenter can obtain the
necessary measurements for
making them up himself. Fig. 4
shows a perspective view of the
arrangement of the grid and
anode coils, so that there will

dimensions shown, and are held in place
one on each side of the grid coil by
means of 4B.A. nuts threaded on to the
spindle X. The purpose of these strips is,
of course, to hold the grid coil in place,
and 1t may be mentioned at this juncture that
it does not matter if the grid coil slightly rotates
as the handle F is pulled out or pushed in.
A sufficient length of wire should he left out
from the grid coil to connect to the necessary
terminals as shown in Fig. 4, and this should
be encased in rubber tubing such as is used
for bicycle valves. Sysetoflex tubing is a
little stiff for the movable coil, and it might in
time cause a fracture of the leads where they
enter the coil B. These points should be
bound round with silk thread to prevent the
wire tearing away from the surface of the coil.

If preferred, the V-24 valve clips C (Fig. 3)
may be purchased, but if the experimenter
wishes to make them up he can cut them out
of #th by fsth phosphor-bronze strip, the
dimensions being clearly shown at C, Fig. 3.
They should be mounted in position on the
panel as shown in Fig. 2, so that the anode
of the valve is uppermost and so that the
valve lies horizontally across the panel. At
this point it may be mentioned that if the
operator does not like the glare from the fila-

Wed Hole

8 Wole for Pip of Vaive

be no difficulty in following the
letters referring to the various
parts of the instrument.

The grid coil can now be
mounted in position - on the
spindle F, which has been

passed through the panel X,
when the two strips H, Fig. 3,
have been cut out. These con-
sist of }in. ebonite cut to the
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Fig, 3.—The various componen{ parls, showing dimensions.
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ment of the valve, the glass may easily be
painted over with a coating of lamp stain of
any desired colour. In the photograph the

valve looks as if it were black; this is because
it is coated with green lamp stain. After a
considerable series of experiments, it has been
found that this green colour is the most rest-
ful to the eye, and the experimenter who fre-
quently uses a large number of valves for long
periods at a stretch will appreciate this
remark.

In order to keep the oscillations constant
over the necessary range of wavelength, the
small filament resistance G, Fig. 3, is inserted
directly in the positive filament lead. This
allows about 5 to 3% volts to pass to the fila-
ment of the valve, and keeps it burning at a
constant temperature, which is not so great as
to cause the valve to have a short life only.
A variable filament resistance might be incor-
porated if desired, but would necessitate a con-
siderable amount of adjustment in order to
obtain satisfactory working over a range of
wavelengths, and would upset the calibration
of the instrument altogether. The ¢ Polar ”’
condenser, as already explained, was selected
on account of its great constancy of opera-
tion, and has been found to be exceedingly
suitable. This oscillator, when completed and
when fed with about 20 volts on the H.T. ter-
minals, will produce continuous waves freely
over the specified band of wavelengths. The
necessary adjustments are effected by altering
the coupling of the grid coil B and to capa-
city of the variable condenser. With a very
little practice the experimenter will learn to
manipulate this apparatus to the best advan-
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tage, and it may be said here that it will pro-
duce oscillations when placed at a distance of
3ft. to 4ft. from a receiver. In practice, how-
ever, it is as well to have it fairly close to the
receiver, because the strength of the oscilla-
tions can always be controlled by means of
the coupling handle F. Fig. 5 shows a circuit
diagram of the complete arrangement, and
it will be found that it well repays any time
and expense involved in putting it together.

The advantages of local heterodyning on
long wavelengths do not seem to be fully
appreciated, but one has only to use such a
local oscillator as described in this article to
immediately notice the increase in signal
stength upon the higher wavelengths. Several
modifications of this design may present
themselves to the reader, and, of course, the
wavelength range may be extended by means
of suitable fixed condensers added to the cir-
cuit and suitable tappings taken from the coil.
The writer, however, has not found any of
these expedients necessary, as it is not essen-
tial to produce local oscillations to obtain
high efficiency on wavelengths much below
the minimum figure covered by this instru-
ment.

The disadvantage of the Townshend pat-
tern of buzzing wave-meter is that it radiates
all sorts of harmonics and produces direct in-
duction effects, which upset the readings on
the shorter wave-lengths. It is also liable to
cause trouble if used for any length of time,
and there is no buzzing wave-meter on the
market which compares in any way with the
heterodyne pattern.

Where it is possible to obtain one, the
Army pattern of heterodyne wave-meter

LT+

Fig. 5.

should be used to cover the shorter wave-
lengths, as it will be found that the beat note
from both wave-meters is very similar in
characteristics.
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The Boomerang
FTER a particularly hectic
time at the instigation of
the popular press, the
B.B.C. is enjoying an unwonted
spell of that blessed state, tran-
quillity. The theatrical ban on
broadcasting was in a large measure
responsible for this swing round of
press opinion. The last thing the
theatrical managers wished was to
popularise broadcasting, but this is
just what they have succeeded in
doing.

Musical Controller of the B.B.C.
The appointment of Mr. Percy
Pitt as Musical Controller of the
B.B.C. gave rise to the erroneous
but somewhat natural impression
that Mr. L. Stanton Jeffries had
been superseded. Mr. Jeffries still
continues his excellent work as
Musical Director of the B.B.C.
There are, however, some impor-
tant new developments maturing,
and Mr. Pitt will be responsible
for those. Mr. Pitt would perhaps
be more accurately styled as Con-
sultant Advisor. He will advise the
company generally on all matters
of prime musical importance. He
will be responsible for an operatic
night once a fortnight, a male
voice quartette twice weekly, and a
string quartette once weekly.

Sunday Programmes

He will also develop the musical
side of the Sunday programmes,
and will organise groups of singers
and players who will be sent on
tour throughout the provinces.
This still leaves Mr. Jeffries with
an enormous amount of work to
do, including the hundreds of
additions ot new artistes who wish
to broadcast.

The New Studio

The new studio at 2LO is a
gorgecus room in gold and blue.
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By OUR SPECIAL CORRESPONDENTS

All echo has been completely
eliminated, but. the effect of speak-
ing or singing is, at first, most dis-
concerting. The canvas on the
walls absorbs all resonance, and the
voice is the same as speaking in
the open air. The announcers
find it very exhausting, and the
singers are apt' to feel at first that
they are off form. However, there
is no doubt that the studio is a
triumph in broadcasting acoustics.

Broadcasting and Distress

The S.0.S. call for help from
21.0 the other evening, as a result
of which a mother was rushed
up from the Midlands in time to
be present at the death of her son
in the Middlesex Hospital, was one
of the most thrilling and touching
incidents that wireless has produced.
Even hardened listeners-in state
they were indescribably thrilled
when Mr. Burrow’s mellow tones
made the appeal. Over thirty cars
raced to Flitwick, some of them
from London.

The B.B.C. will be willing to
render help in life and death cases
of this nature, but obviously great
care would have to be exercised in
acceding to similar requests. The
Scot who has lost a saxpence
cannot expect to have his misfor-
tune borne on the waves of the
ether.

Broadcasting and the Cup Final

The deplorable Stadium scandal
might possibly have  been avoided
if the desire of the B.B.C. to
broadcast an entertainment for the
benefit of the crowds attending the
Cup Final had been granted. The
B.B.C. were anxious to transmit a
special performance from 2L.0O, and
had made experiments with extra
foud speakers which were very suc-
cessful, but in the end the red tape
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merchants triumphed and the pro-
posal was turned down.

There is no doubt at all that the
crowd could have been kept more
in hand with the aid of loud
speakers. Whenever the break-in
began a message could have been
telephoned to 21.LO and broadcast
with sobering effect back to the
crowds. For all that the authori-
ties could do, there might have
been hundreds of persons crushed
to death in the mélée.

It is to be hoped that someone
will find out who was responsible
for turning down the B.B.C. pro-
posals.

When constabulary duty is to
be dane the policeman’s lot is
not a happy one, particularly on a
Cup Final, and the authorities
cannot afford to ignore anyv precau-
tion which would tend to alleviate
the lot of the police.

Cave Exploring as a Sport

Dr. Baker, Director of the Uni-
versity of London Schoo! of Libra-
rianship, will give a talk from 2L.O
on Cave Exploring as a Sport. If
he would also give one on house-
hunting as a pastime, he might be
able to bring a measure of relief
to that jaded section of the com-
munity which has no home to call
its own.

Miss José Collins is giving six
talks on Beauty Culture from 2L.O.
At least, no one will ever be able
to say to Miss Collins, * Physician,
heal thyself,”” because she has dis-
covered the secret of perennial
beauty.  She will probably talk
about the effect of mind upon the
appearance. ‘‘A contented mind
is a blessing kind.”” It is to be
hoped that some of the theatrical
managers will listen-in to her re-
marks, because rumour has it that
they are losing their beauty sleep
over the effect of broadcasting on
the theatres.
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But surely the theatre managers
are asking for trouble when they
seek to.impede the whole progress
of wireless science. All their new
contracts are to contain a clause
preventing their artistes from
broadcasting, and refusing engage-
ments to those artistes who have
broadcasted. This has been fol-
lowed by a threat of listeners-in to
boycott the plays, and if such a re-
grettable thing should happen, the
theatrical managers will
have the sombre consola-
tion of knowing that they
have themselyes to blame.
It is the old case of George
Stephenson and the
‘““coo’ again. If the
theatrical *‘ coo ** will in-
sist in getting in the way
of the wireless train, then
it is going to be ‘‘ vera in-
convenient for the coo.”

Broadcasting is  going Miss Dixon
on, and the sooner the (Auntie Sophie
theatrical managers realise : of 2LO)

this the better.

It’s an Ill Wind

As a result of the recent Press

attacks and of the uncertainty of

the licences, thousands of employees

have already been dismissed in the
wireless trade.

A Wireless Achievement

After much experimenting,
Messrs. Harrods decided upon a
very efiicient system of sound dis-
tribution in connection with wire-
less broadcasting in their extensive
Georgian Restaurant. = This
system was utilised on the
occasion of the recent Royal
wedding, when twelve Mag-
navox loud speakers enter-
tained over 4,000 people with
the songs and musical items
transmitted by many well-
known artists from 2LO.

No further comment re-
garding the absolute success
of the evening need be made beyond
that given in the Daily Express, as
follows : . ““Every member of the
audience heard perfectly. It was
a great technical triumph.”

It will be of interest to readers
of Wireless Weekly to know the
method of operating so many in-
struments over such an expanse of
floor space; for undoubtedly it was
the largest exhibition of perfect
wireless reception ever attempted
under one roof.

Seven Magnavox loud spealers

were installed in one restaurant
hall and five in a slightly smaller
hall adjoining, the instruments

being equally distributed. Two
receiving circuits were employed,
woriking off separate aerials; in one
instance a Sterling two-valve set
was used, and in the other a single-
valve set. The outputs from these
instruments were connected
through inter-valve transformers to
two Magnavox three-stage power

\

The
low-tension terminals were wired
in parallel and operated from one
6-volt G6-ampere-hour (actual) ac-
cumulator, but each high-tension
circuit was separately supplied with
300 volts from dry batteries. The
output terminals of these power
amplifiers fed the loud speakers
through two circuits; in one room
seven inputs were wired in parallel,
and in the other five. Each Magna-
vox field was separately excited
from 6-volt accumulators placed
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amplifiers using L.S.2 valves,
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beneath the instruments, all battery
leads being kept as short as pos-
sible, The valve filaments in the
receiving instruments were carefully
adjusted and the amplilier lilaments
gradually stepped up, and at no
time were they full on. By this
system of distribution and valve ad-
justment perfect reproduction was
obtained without the necessity -of
overloading each instrument, which
only produces distortion. Further-
more, no matter where one was
throughout the two great halls,
every item could be distinctly and
enjoyably heard, which was amply
testified by the continued applause
of the audience.

President Harding and Broad-

casting

The largest audience ever ad-
dressed by an American President
will listen to President Harding’s
speech, to be delivered at the Metro-
politan Opera House on the evening
of May rtoth, on the oc-
casion of the ceiebration
of the twenty-seventh an-
niversary of the Volun-
teers of America.

The speech will be
picked up by sensitive
microphones and broad-
casted through the
American Telephone and
Telegraph Company’s
wireless station in New
York. Under favourable
conditions this station
has been heard in the
Hawaiian Islands and in
Europe, and is  within
range of high-grade re-
ceiving sets in any State
of the Union.

This will be the first
time that the President
has spoken through a
broadcasting station in
this manner.

The Women’s Hour

A new feature of the broadcast-
ing ‘programmes is to be the
Women’s Hour—or rather half-hour
—which was inaugurated on Wed-
nesday last by Princess Alice,
Countess of Athlone, whose photo-
graph appears on page 301. Lady
Duff Gordon will discuss fashions,
and further items of especial in-
terest to ladies will be ‘“ radiated ’
in due course.

This will reward the long-suffer-
ing wives of wireless enthusiasts
for their patience.
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The Kavdio Society of Great Britain,

RADTO SOCIETITS
To the Epitor, Wireless Weekly.
19th April, 1923.

SirR,—In view of the impending
issue of the new form of wireless

licence, making it possible for
amateurs and experimenters
throughout the country, without

previous knowledge, to make ug
their own wireless receiving sets
from parts and accessories, may I
draw your readers’ attention to the
advantages gained, particularly by
those who have at present little or
10" wireless knowledge, by joining
one of the many Radio Societies in
London and the provinces.

The Radio Society of Great

ADDISCOMBE AND DISTRICT
RADIO CLUB.
Hon. Sec., Mr. L. S. Davis,
156, Cherry Orchard Road,
Addiscombe, Crovdon.

On Wednesday, April 18th, the
first meeting of this Club took place
at Leslie Park Hall,
Road, a Committee being ap-
pointed and preliminary arrange-
ments made.

Meetings will be held weekly,
and membership is extended to .l
ladies and gentlemen interested.
All communications should be ad-
dressed to the Hon. Secretary.

DEWSBURY AND DISTRICT
WIRELESS SOCIETY (H.Q.,
South Street, Dewsbury).

Hon. Sec., Mr. F. GOMERsaALL,

1, Ashworth Terrace,
.Dewsbury.

Mr. F. Dransfield gave a lecture
on April 19th entitled * Tuning,”
and was able by means of various
analogies to' explain the whole
matter clearly.

On April 24th Mr. Townend (of
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Leslie Park

Britain has affiliated to it now
upwards of some 250 such Radio
Societies throughout the country.
Practically all these Radio Societies
are giving weekly or monthly lec-
tures to their members, and those
of your readers just commencing
this interesting new science would
do well to get in touch with their
local Society. If for no other
reason, it is of the utmost import-
ance that those making up their
own sets should be educated in how
they may make such sets and use
them without risk of interference
to their neighbours by re-radiation
from their aerials. The Radio
Society of Great Britain has, since
Broadcasting commenced, formed a
new class of members known as

Messrs. Burndept, Limited, Leeds)
gave an interesting explanation of
the Burndept * Ultra 1V.”—a de
luxe model four-valve receiving set.
Members were allowed to examine
the internal wiring and arrange-
ments and take notes. The set was
afterwards operated by members of
the Society, who stated that they
had not had better reception in the
Society’s rooms, but, owing to
the proximity of trams and high-
voltage lines, reception is somewhat
marred by extraneous noises.

KENSINGTON RADIO SOCIETY
(H.Q., 2, Penywern Road,
Earl’s Court).

Hon. Sec., MR. J. MURCHIE,

2, Sterndale Road,
West Kensington, W.14.
On April 12th, at 8.30 p.m., Mr.
G. C. Blake, AM1L.EE,, gave a
lecture on ** History of Radxo Tele-
graphy.” A simple explanation of
electricity and its relation to matter
and ether was first given, after
which the development was traced
from Clerk Maxwell’s time o the
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Associates. No previous knowledge
of wireless is necessary to join this
class, the subscription is a nominal
one of 5s., and there is no entrance
fee. Special elementary lectures are
arranged each month for Asso-
ciates.

If any of your readers are in
doubt as to the nearest Radio
Society in their district, I shall be
pleased to give them the necessary
information if they will kindly
enclose stamped addressed en-
velope, or to those who desire to
join the Radio Society of Great
Britain, application forms and full
particulars of the different grades
of membership will be sent.
Yours, etc, L. McMICHAEL,

Hon. Sec.

latest uses of the vacuum valve.
The action of the valve was splen-
didly demonstrated by a model in-
vented by the lecturer, and which
is used in Technical Schools of the

Royal Air Force; lantern slides
served to illustrate the lecture.
The Hon. Secretary will be

pleased to forward particulars of
the Society to anyone desirous of
joining.

LEEDS AND DISTRICT WIRE-
LESS SOCIETY (H.Q., Wood—
house Lane, United Methodist
Church School, Leeds).

Hon. Sec., MRr. D. E. PETTIGREW,

37, Mexborough Avenue,
Chapeltown Road, Leeds.

Mr. A. F. Carter, AM.LLE.E,,
recently lectured on ¢ Junk,” and
commenced with a few remarks on
regenerative receivers and radia
tion. He recommended the use of
at least one H.F. valve, the re-
generative effect being obtained by
coupling the anode circuit of the
second, with the anode circuit of
the first valve, : suitable positive


http://www.cvisiontech.com
http://www.cvisiontech.com

May 9; 1923

potential being applied to the first
grid to prevent self-oscillation of
that valve and consequent radiation.
The lecturer then dealt with the re-
lationship between L.F. inter-valve
and power transformers, and it
seemed probable that the phase re-
lation of E.M.F. and current might
solve the question of ‘‘ burn out.”

In a lecture on * The Use of
Inter-valve Impedance or React-
ance Coils,” by the Hon. Secretary,
the use of this svstem was recom-
mended for both H.F. and L.F.
couplings. On short waves the
coupling is most efficient and is to
be preferred to H.F. transformer
coupling. For L.F. work, it seems
to be quite efficient for the whole
range of audio frequencies, the
main difficulty being the construc-
tion of grid condensers of high di-
electric strength and having a capa-
city of from o.05 to o.5 uF.

On April 13th Mr. R. E. Timms
(Hon. Treasurer) lectured on ¢ The
Construction of a Relay,’” and his
remarks on the uses of the magnetic
relay with ordinary recording ap-
paratus and with the Turner trigger
relay were greatly appreciated.

Mr. T. B. Thomson lectured on
‘“ Detectors, Ancient and Modern,”’
dealing with almost every known
tvpe, including the Coherer, Mag-
netic Dector, the Hertz *‘ spark-
ball * device, Electrolvtic and Ther-
mal detectors, and Thermionic and
Crystal detectors. The lecturer con-
cluded with the statement that he
would endeavour to solve the loud-
spegker problem by free use of his
sciatic nerve, as suggested by the
frog’s leg detector.

LEYTON AND DISTRICT WIRE-
LESS CLUB (H.Q., The
Leyton Tabernacle Church
Hall, High Road, Leyton, E.10).

Hon. Sec., Mr. W. G. Peacock,

73, Frith Road,
Leytonstone, E.11.
This newly-formed Club will hold
meetings on every alternate Monday
commencing April 23rd at 8 p.m.

NORTH LONDON WIRELESS
ASSOCIATION (H.Q., Physics
Theatre, Northern Polytechnic
Institute, Holloway Road, N.).

Hon. Sec., Mg. J. C. LaNz.

On April 23rd Mr. F. C. Angel
gave his seventh paper on ‘ The
Elementary Principles of Wireless,”
and, after giving a brief outline of
valves, past and present, the action

of the valve was explained. Curves
were drawn showing the correct
points to work at for maximum
results, and also the means of re-
tarding the saturation point. The
action of the potentiometer in cir-
cuit with the grid was explained
and illustrated, showing how the
passage of electrons to anode is as-
sisted when the grid becomes too
negative to function correctly.

The lecturer concluded by saying
that it would be a great benefit to
users if each make of valve were
accompanied by its characteristic
curve.

OLDHAM WIRELESS SOCIETY
(H.Q., St. Thomas’ Schools,
Coppice, Oldham).

Hon. Sec., Mgr. G. HALBERT,
16, South Hill Street,
O!dham.

On Saturday, April 21st, at the
headquarters, the above Society
gave the first wireless exhibition
and demonstration ever held in the
town. [Exhibits were varied and
interesting, one receiver consisting
of two honevcomb coils, a thimble
crystal detector, and a pin for a cat-
whisker. This receiver cost only
6d., and had received signals over
a distance of seven miles.

Manchester, 2ZY, was received
on a Magnavox in the demonstra-
tion room; two Amplions were
carried into the exhibition room,
and another Magnavox was in-
stalled in the Café. The exhibition
was highly successful, and it is
hoped that the proceeds will ex-
cead £ 100.

PADDINGTON WIRELESS AND
SCIENTIFIC SOCIETY (H.Q.,

Paddington Technical " In-
stitute, Saltram Crescent,
W.9).

Hon. Sec., Mz. L. Branp Fracg,
71, Burlington Road,
Bayswater, W.2.

Mr. G. W. Lloyed gave a lec-
ture on. April 26th entitled ** Probo-
scopy.”” He handled the sub-
ject very ably, illustrating his re-
marks with the aid of the black-
board and an experimental Probo-
scope built on novel lines; an ex-
ceedingly  interesting  discussion
then followed.

This Societvy has vacancies for
fiftv more members, and all en-
quiries should be addressed to the
Hon. Secretary..
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PORTSMOUTH AND DISTRICT
WIRELESS ASSOCIATION
(H.Q., John Pile Memorial
Rooms, Fratton Road, Ports~
mouth).

Hon. Sec., Mr. S. G. Hoga,

9, Pelham Road,
Southsea.

Mr. R. J. Turner gave, on April
rrith, an unorthodox but interest-
ing lecture entitled ‘ The Construc-
tion of Cabinets for Wireless Appa-
ratus.” The lecturer stated that
teak, mahogany, walnut, and well-
seasoned oak are the best woods
to use. Methods of jointing were
then fully discussed, including dove-
tailing, glueing, lap jointing, and
fixing by screws.

On April 18th Mr. A. G. Priest
lectured on *¢ Crystal and Valve
Circuit,”” and for beginners gave a
practical demonstration of induction
coil winding, and also the construc-
tion of a crystal set. The expla-
nations were extremely clear, and
the lecturer advised beginners to
master ‘‘ tuning *’ before dealing
with valve circuits.

THE SUNBEAM (MOORFIELD)
WIRELESS SOCIETY (H.Q.,

The Sunbeam Motor Co.,
Limited, Moorfield Works,
Wolverhampton).

Hon. Sec., Mr. C. E. BERESFORD,
c/o The Sunbeam Motor Co.,
Moorfield Works,
Wolverhampton.
On April 23rd a two-valve set
with Western Electric loud-speaking
equipment kindly lent by Messrs.
Burns & Doddeon, of Dudley Street,
was installed at the headquarters,
and about 200 persons were given
an interesting demonstration.

WIMBLEDON RADIO SOCIETY
(H.Q., Red Cross Hall, 59,
Church Road, Wimbledon,
S.W.19).

Hon. Sec. (pro tem.),

Mg. C. G. StoKEs,
Worple Avenue,
Wimbledon.
On April 26th, at the head-
quarters, a demonstration of the
special broadcasting concert from
2 LO wzs given by Mr. J. A. Par-
tridge (2 KF). An efficient aerial-
earth system has now been in-
stalled, facilities for testing appara-
tus are now "available, and appli-
cation for a transmitting and re-
ceiving permit has been made.
The Hon. Secretary will welcome
applications for membership.
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WORKSHOP PRACTICE

By C. W. OSBORN.

All who construct their own apparatus will appreciate these practical
hints upon methods of working various kinds of malerials.

(Continued from No. 3, page 154.)

How to Work Ebonite

HEN working in ebonite, for instance

finishing a square or oblong panel,

see that the edges are left square and
the corners sharp. To finish the surface after
all marks have been removed, wrap a piece of
fine emery cloth round the end of a flat-ended
file handle and work this with a circular
motion all over the surface. The circles must
be small and the emery cloth may be
moistened with a little oil. This will give a
matt surface, the best finish. All oil or
moisture must, however, be entirely removed
before the panel is put to use.

Taps and Dies—How to Use Them

B.A. screws, nuts, and fittings are usually
used in wireless work, and the experimenter
will find a small set very useful. Taps and
dies ranging from 2B.A. to 6B..\. are most
frequently required. One tap with a long
taper for each size is quite sufficient. The
hole to be tapped should be of a size just
sufficient for the tap to enter, and the hole
should be slightly countersunk at each side.
Put the tap in the hole and work it slowly
to the right, about half a turn at a time. but
keep reversing it so that it clears the waste
material from the cutting edges of the tap.
See that the tap is in correct alignment with
the hole and apply a little oil (for metals) or
tallow (for ebonite). When using a die to
cut a screw-thread on a rod, slightly taper
the end of the rod for a short distance, and
proceed in a similar manner to that described
above. Do not try to force, and never try
to cut a thread on a piece of rod that is too
thick or ‘‘tap > a hole that is too small.
This will mean either the stripping of the
thread or damage to the tools. When drill-
ing ebonite every care should he taken in this
direction, as force will result in the ebonite
splitting at the .drilling one is working on.
Of course, most articles can be bought
ready tapped, but it will occasionally be
found that a screw or nut, etc., that purports
to be a certain gauge is either too. large or
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too small, and if one is without taps and dies
great inconvenience is caused.

Soft Soldering

One will not have proceeded very far in
experimenting and constructing before find-
ing out that soldering is essential. This
may be done in various ways. The first
method is to use a soldering iron or bit. Two
irons are recommended, one of medium size,
and a small one made of §in. or £in. copper
rod fixed to a piece of iron or steel rod,
fitted into a wood handle. Hammer the
copper end to a wedge shape, putting it in
the fire occasionally to anneal it during the
process. To tin the bit for use, place in the
fire and heat to a dull red heat. Then give
the end a rub with an old file to clean it,
dip it into the soldering flux, and on apply-
ing a stick of solder the bit should become
covered with a silvery coating of solder. Do
not overheat the bit, or the process will have
to be gone through again. Should a green
flame be observed when heating the iron
remove it from the fire at once. - See that the

—— —ﬁﬁ~\

Fig, 1.—Blowpipe.

articles or parts to be soldered are perfectly
clean, and apply sufficient flux to prevent
oxydisation. ~ Small soldering jobs can
readily be done by holding the work over
the ﬂ);me of a spirit lamp or a Bunsen
burner. If not possessed of the latter, one
can easily be made from an upright incan-
descent gas burner. Two twisted wires or
similar "small articles are easily soldered in
this way. Clean the wires and apply a thin
coating of flux to the parts to be united.
Hammer the end of the stick of solder
extremely thin, cut off a narrow ribbon, and
roll this round the wires. Put on a little
flux, hold over the flame, and it will be found
that a neatly soldered joint results. Experi-
ence only will teach what is the exact amount


http://www.cvisiontech.com
http://www.cvisiontech.com

May 9, 1923

of solder to use. If one is not the possessor
of a steel stake on which to hammer the solder
thin, take one of the homely family flat-
irons, place it inverted between the knees, and
hammer away. Should it be desired to join
two flat pieces of metal, this can be done in
a similar manner. Clean them, and, placing
a small piece of solder and a little flux on
one of the plates to be joined, hold it over
the flame until- the surface required. . is
covered. Apply flux to the other plate, and
placing this in position on the first plate,
hold tight with a pair of tweezers. Ilold
this over the flame, and a firm joint
will result. Sometimes it will be found difh-
cult to use either the soldering iron or the
Bunsen flame, and it is useful then to have a
blowpipe (IFig. 1). This is an inexpensive
tool to buv, and the flame can be directed to
any position required. When in use, blow
gently without jerking, keeping a continuous
flame on the spot desired. An expert using
a blowpipe can blow a flame for an extra-
ordinary length of time, breathing through
the nose meanwhile, but a beginner will cer-
tainly not do this. When using any flame
for soldering, avoid placing the flame directly
on the solder. Make the parts to be united
hot enough for the solder to run freely. Any
excess of solder may be wiped away with a
piece of rag or an old brush, but try to avoid
any excess.

The fluxes used in the above processes are
as follows: For the wireless panel or elec-
trical instruments, use resin. In soldering
zinc—for instance the zinc of the batteries—
ordinary hydrochloric acid (sometimes called
muriatic acid or spirits of salts) may be used.
Chloride of zinc, commonly called ‘¢ killed
spirits,”” made by dissolving pieces of zinc
in hydrochloric acid, is useful for ordinary
work, but is quite unsuitable for small wire-
less work owing to its corrosive and other
bad qualities. Some of the proprietary
fluxes on the market are quite good for wire-
less work.

Hard Soldering

Occasionally it will be found that a soft-
soldered joint is not suitable or will not be
strong enough for the purpose for which it
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is intended. In that case the work will have
to be hard soldered, not a very difficult
matter, but more so than soft soldering. The
articles and materials required for this pro-
cess are a gas bracket (with the burner re-
moved) placed parallel with and on the bench,
a good supply of gas, a blowpipe, a block of
prepared charcoal or a piece of asbestos, a
piece of slate about 3in. square, a small quan-
tity of lump borax, a small camel hair brush,
and some hard solder. The latter is made of
two parts of silver and one part of brass by
weight, melted together and rolled or
hammered to a thin plate. It can be bought
cheaply ready for use, but if desired it may
be made by melting the metals thoroughly
using borax as a flux. \When preparing to
hard solder, place a few drops of water on
the slate, and, using a lump of borax, make
a thin paste of the latter by rubbing. Clean
the articles to be soldered, and if necessary
fasten them together with fine iron binding
wire which is untinned, as it is impossible to
hold articles to be hard soldered with
tweezers. Cover the parts to be joined with
the borax paste, using the small brush, Cut
a few small pieces of solder, and taking each
piece in the tweezers dip in the paste and
then place on the part to be soldered, which
has previously been put on the charcoal
block. Using the blowpipe, blow gently at
first, or the small pieces of solder will be dis-
lodged. With a steady flow of flame, blow
until the solder melts. A considerable amount
of heat is required, and at first the novice
may melt a part of the article he is solder-
ing, but with care this will not happen.
Examine the work, and if the joint is not
quite satisfactory, apply more borax and a
little more solder, and blow again. When
a good joint has been made, and whilst the
article is still hot, drop it into a solution con-
sisting of one part of sulphuric acid and ten
parts of water. This will clear off the scale
and surplus borax. Take it out of the acid
solution and rinse thoroughly in water. It
may then be finished off to requirements.
This method of soldering makes a very
strong joint and may be used for most
metals and alloys in ordinary use, with the
exception of aluminium, lead, and fin.
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Our weekly causerie relating to the use of valves,

Improving the Results from a L.oud Speaker

ONSIDERABLY improved results may

often be obtained from a loud speaker

by connecting a fixed condenser across
its terminals. This tends to mellow
the sounds emerging from a loud speaker
horn, and some of the harsh notes due
to higher harmonics are cut out. A
reduction in the signal strength is usually to
be noticed. The condenser across the loud
speaker will have a value varying between
0.002 uF and o.05 pF. Different values give
different results with various loud speakers,
and the only reliable rule is to try out different
sizes of condensers and to note their effects.
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Fig. 1.—A power-amplifier circuit.

In order that an ordinary receiving valve
should not be overloaded, it is preferable to
use a small transmitting valve, or one specially
designed for loud speaker use, at the end of a
chain of valves for reception. This last valve,
being a power valve, will enable the loud
speaker to deal with greater amounts of
energy, and there will be no distortion as
would occur with smaller valves.

Fig. 1 shows a power amplifier circuit suit-
able for use with a loud speaker. The ter-
minals A, B are connected in the anode circuit
of the detecting valve, and the secondary T,
of the step-up intervalve transformer T,, T,
is connected across the grid of the first valve
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This fealure is conducled by the Edifor.

and the negative terminal of the six-volt accu-
mulator B,. It is important to notice that
the filament rheostat R, is connected in the
position shown in order that the first grid shall
receive a negative potential, which will largely
prevent the introduction of damping into the
grid circuit of this valve. The anode circuit
of V,, which may be an ordinary receiving
valve, contains the primary T, of another
intervalve transformer T,, T,, the secondary
of which is connected in the grid circuit of the
loud speaker valve V,, which will be prefer-
ably of larger size than V,. In the grid cir-
cuit is connected a battery B,;, which should
preferably be variable between, say, 5 and 20
volts, In the anode circuit of the valve V,,
we have the loud speaker L. and an additional
battery B,, which may have a value of any-
thing from 36 to 200 volts. The battery B,
will have the normal voltage for ordinary
reception purposes, which will be between
40 and 100 volts.

Values of Grid Condensers and Leaks

It is surprising how often beginners send
in queries asking what should be the values
of grid condensers and gridleaks in different
circuits. It might as well be stated here, once
and for all, that a grid condenser should have
a capacity of about 0.00025 pF or o0.0003 uF,
while the gridleak may have a value of 1} or
2 megohms resistance.

These values apply whether the gridleak is
connected in parallel with the condenser or is
connected directly across grid and filament as
in the case of amplifiers using ‘‘ tuned anode ”’
coupling.

Reaction and Distortion

There is no doubt that reaction, if carried
too far, results in a considerable amount of
distortion. This is partly due to the fact that
reaction tends to run wave trains together, and
partly because the reaction effect increases the
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selectivity of the receiver and So accentuates
the response to waves of a certain length.
Although the carrier wave of a broadcasting
station may be specified as 369 metres, yet
actually the wavelengths radiated vary both
below and above this wavelength.  The wave-
lengths differing most from the carrier wave-
length will not be strengthened by reaction to
the same extent as the wavelengths approxi-
mating to the carrier wave, It is very diffi-
cult to estimate to what extent reaction causes
distortion in this way, but the effect would cer-
tainly be noticeable on telephony trans-
missions on longer wavelengths.

Frame Aerials and Reaction

When receiving signals on a frame aerial
it is frequently desirable to apply reaction to
the frame circuit, and three methods of doing
this are described below.

One of them is illustrated in Fig. 2. This
is a two-valve circuit working off a frame
aerial L;. It will be seen that the aerial
consists of the frame L,—which is really a
large inductance coil—another small induc-
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Fig. 2.—One method of reacling into a frame aerial.

tance coil L., such as a honeycomb coil, and
a variable condenser C,.

In the anode circuit of the valve V, we
have an inductance coil L, which is coupled
to the coil L,. If the coupling between L,
and L, is the right way round, reaction will
be introduced into the frame aerial circuit,
and the damping of this circuit will be greatly
reduced, with the result that there will be an
increase in signal strength and selectivity.
Reaction is always more easily introduced
into a frame aerial circuit than into an ordi-
nary aerial circuit, which latter usually has a
much greater decrement.

Fig. 3 shows a good alternative arrange-
ment. The frame aerial L, is now connected
in parallel with the inductance coil L,, a
variable condenser C, being in parallel with
both coils. The reaction L; is coupled to the
coil L., and through this coupling intro-
duces reaction into the whole aerial circuit.

Fig. 4 shows another method, and one
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which is probably the best of all. The reac-
tion coil is now a large coil which is actually
placed close to L,, and is therefore coupled to
it. Very frequently the inductance coil L,
may be a smaller frame hinged on to the larger

C,l
ik

T;

W
i —

l E»
=

Fig. 3.—An alternative arrangement.

one so that a variable coupling may be
obtained.

A High-tension Battery Condenser

There appear to be very few experimenters
who make use of a condenser of very large
capacity across their high-tension batteries.

It is, nevertheless, in many cases an advan-
tage to connect a condenser having a capacity
of from 1 uF upwards across the terminals of
the high-tension battery. This is not merely
to act as a by-path condenser, but is for the
purpose of ensuring a steady voltage on the
anode of the valve. The effect of connecting
a condenser of large capacity across the bat-
tery is to render innocuous any slight varia-
tion in the E.M.F. of the battery. When
using a high-tension battery, various hisses
frying noises, and even clicks are traceable
to internal troubles in the high-tension bat-
tery. The cells of these batteries are very
small and their E.M.F.s are very likely to
vary, particularly after the battery has been
in use some time. The condenser, which
may be bought quite cheaply, is preferably of
the Mansbridge type, and acts as a reservoir.

Y

=

i

F~
=

Fig. 4 —S8till another method, and one which s
probably the most efficient.

Such a condenser also serves as a by-path
for low-frequency as well as high-frequency
currents. The internal resistance of a high-

tension battery is considerable, and as the
anode current from all the valves would
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normally flow through this battery, it is ob-
vious that all sorts of undesirable reaction and
reverse reaction effects must take place as the
varying currents, when they pass through
the battery, produce E.M.F.’s across it which
may be communicated to the other anodes.

It will be found that the use of a large con-
denser of this kind will very often lessen the
tendency for receivers and amplifiers to
oscillate of their own accord.

The Use of By-path Condensers

Whenever a low-frequency amplifier valve
follows one acting as a detector on the leaky
grid condenser principle, it is safe to say
that a condenser of 0.002 uF may be connected
across the primary of the intervalve iron-
core transformer. This condenser is par-
ticularly desirable if the anode circuit of the
detector valve contains a reaction coil.

In most cases there will not be any notice-
able increase in strength of signals as a result
of inserting the by-path condenser, unless, of
course, the reaction effect cannot be made
sufficiently strong without it.

If the primary of the intervalve transformer
were not shunted by a condenser, it would
offer a high impedance to the high-frequency
currents, and these high-frequency currents
through the reaction coil would be consider-
ably less than if a by-path condenser were
provided as a short circuit to these currents
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across the primary of the intervalve trans-
former.

If, however, the high-frequency currents in
the coil are strong enough without the aid of
the by-path condenser, the latter may usually
be omitted without any serious disadvantage.
The arrangement, however, is not so flexible,
and signal strength will vary if the apparatus
is rearranged or the hand is placed near to the
transformer. This, of course; is because
stray capacity effects result in a variation in
the current through the reaction coil.

It will very often be found that stronger
signals are obtained without the by-path con-
denser. This occurs when no reaction coil is
used, and is due to an obscure reaction effect
due to the potential of the anode of the detec-
tor valve varying at high frequency, these
high-frequency potentials being communi-
cated by stray capacities to the grid circuit
of one of the valves. A reaction effect results,
which increases the strength of the signals.
This, of course, also applies to a circuit where
telephone receivers are connected in the anode
circuit of the detector valve. The addition of
a by-path condenser effectively prevents the
potential of the anode of the detector valve
varying at high-frequency, and consequently
the obscure reaction effect disappears with a
consequent reduction of signal strength.

These explanations should furnish
reason for the effects obtained.

the
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FORTHCOMING EVENTS

May

: : toth (THURs.).—Stoke-on-Trent Wire- Members at the Institute of Elec-
: gth (Wep.).—Edinburgh and District less and Experimental Society, trical Engineers at 6.30 p.m. Mr.
: Radio Society. Sale of apparatus Y.M.C.A,, Marsh Street, Hanley. P. W. Harris will lecture on ‘* Pit- :

at 17, George Street, Edinburgh.

Discussion on

‘ Reaction : Its Use

falls for Beginners in Wireless.”

i gth (WED.).—Sutton and District Wire-
less Society, Adult School, Benhill
Avenue, Sutton. Lecture on
‘“ Some Historical Notes on Radio
Telegraphy and Telephony,”’ illus-
trated by lantern slides.

£ joth (Tuurs.).—-The Sunbeam (Moor-
field) Wireless Society, The Sun-
beam Motor Co., Ltd., Moorfield
Works, Wolverhampton.  Lecture
on ‘‘* Broadcasting,”” at 7 p.m., by
a representative of the Birmingham
Broadcasting Station (if it can be

arranged).
1oth (Tuurs.).—Cardif and South
Wales Wireless Society. In-

stitute of Engineers, Park Place,
Cardiff. Lantern lecture, * The
Electron Theory,”” by Mr. N. M.
Drysdale.

and Abuse,’” at 7.30 p.m., opened
by Messrs. K. T. Jones and F. ].
Goodson, B.Sc. (Hon. Secretary).

11th  (FRr1).—Leeds and District
Amateur Wireless Society. Lec-
ture by Mr. A, M. Bage (Pre-
sident), ‘‘ Aerials: Outdoor, In-
door, and Loops,’”” at the Gram-
mar School, Leeds.

12th (Sat.).—Cardiff and South Wales
Wireless Society. Wireless Ex-
hibition and Conference at the
Capitol Theatre.

14th (Mon.).—North London Wireless
Association. Mr. F. S, Angel will
lecture on ** Elementary Principles
of Wireless—Part VIIL.,’" at the
Physics Theatre, Northern Poly-

technic Institution, Holloway
Road, N.
14th (Mon.).—Radio Society of Great
Britain.  Meeting - of Associate
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15th (TUgs.)..—Plymouth Wireless and :
Scientific Society, Plymouth Cham-
bers, Old Town Street, Plymouth.
7.30—7.45 p.m., buzzer practice.
At 8 p.m. Mr. Monk will give a
paper on ‘‘ Magnetism.”’

17th (Thurs.).—Redhill and Reigate :
Radio Society, Y.M.C.A., Station :
Road, Redhill. Mr. Pope will lec- :

ture on ‘‘ Loud-speakers,” at
8 p.m.
17th (Tuurs.)—Iiford and  District :

Radio Society, St. Mary’s Church :
Schools, High Road. Mr. A, P.:
Welch will lecture on ‘* Ebonite.”

(Tsiurs.)—Cardiff and  South :
Wales Wireless Society, Institute :
of Engineers, Park Place, Cardiff. :
Experimental work will be con- :
ducted by Mr. C, H. Watkins.

17th
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WAVE-REFLECTING ROOFS.
To the Epitor, Wireless Weekly.

Sir,—I was interested in vour article
in this week’s Wireless Il'eekly on
‘*“ Wave-reflecting ¢ Roofs * in the
Atmosphere.”’

This may be a fact, and I am one
who occasionally picks up Newcastle
on a crystal set: but where I beg to
differ from the theory, as regards
Essex anyway, is that I always get Bir-
mingham or Magchester (on the
crysial only), and I have not missed so
doing each evening for over three
weeks.

My own theory is that London’s car-
rier wave, coming strongly here,
carries back the weaker waves from
other stations with it.

My reason for this theoryv being that
1 only get other stations while 2L.O’s
wave is switched on. When 2LO
switches off ‘any of the others sym-
pathetically go off also.

I am, etc.,
Janmes M. Wart.
Woodford Green, Essex.

INTERFERENCE FROM POWER
LINES.
To the EpiTOR, Wireless 1Weekly.
Sir.—1 noticed in this morning’s
issue of your paper your remarks anent
electric trains. 1 am a sufferer in this
respect. One can hear the train pro-
ceeding from one station to another,
gradually getting louder until the
crackling absolutely drowns the music.
My aerial is about 20ft. to joft. away
from the train lines and is at
right angles to it. -1 do not know
what the resuit would be if the aerial
were parallel to the trains—a
regular inferno, 1 expect.
1 am, etc.,
W. G. WALDIIURST.
Herne 11ill, S.E.24.

NEIGHBOURING AERIALS.
To the Ebitor, Wireless [Weekly.

SiR,—I have read with much in-
terest the letter by Snooks, basing-
stoke, published in No. 1 Wireless
Weekly. The trouble this reader is
experiencing is onc I have experienced
for a long time, that is, up to three
weeks ago. My aerial is 65ft. long,

38ft. high at one end, and 42ft.
at the other, My friend's (?) was
about the same. 1 was puzzied for
some time with the constant fading of
2ZY two miles away, and sometimes
I would be cut off in the middie of
an item. [ discovered, however, that
the trouble lay next door. My neigh-
bour was using reaction, and if he
oscillated slightly it cut my signal
strength down considérably. Of course,
my set had the same effect on iy
neighbour’s.  This theory contradicts
that of Snooks, and I think. if he will
investigate further, he will find his
trouble lies in the same direction. To
prove my theory was correct I arranged
with a friend living some 30 yards away
that 1 would oscillate at an arranged
time slightly and then more so, and. the
slight oscillation was not heard by him.
Three weeks ago my friend (?) put two
new poles up, having a height of 32ft.,
and with careful (very careful) use of
the reaction we are both able to enjoy
the various concerts broadcast.

1 am sure there is quite a lot of in-
teresting matter to be written on oscil-
lating, and 1 should be glad to have
your views.

I would suggest that Snooks either
raises his aerial or lowers it, and adds
one or two more wires.

My aerial is screened at one end. and
I intend to raise it and employ three
wires, as per your article in No. 1
Wireless Weekly. I am, etc.,

Manchester. AERIAL.

THE PROPOSED NEW WAVE-
LENGTH.

To the Eprror, Wireless Weelly.

Sir,—1 read in your issue for April
25th- that it is proposed by the General
Post Office to raise the amateur wave-
lengih to 730 metres.

1 scarcely think that this will meet
with much approval except, perhaps,
during broadcast hours, for the follow-
ing reasons :—

730 metres is very near to the ship
band of wavelengths, 6oo metres, and
long distance work could not be carried
on with satisfaction.

Those who remember the 1,000
metre wavelength, and who worked on
it, will not go back willinglv to some-
thing approaching it, as they have
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found that much less power is neces-
sary for the same distance worked on

As an example, the
may be

very short waves.
recent Transatlantic Tests
quoted.
Wishing your weekly every success
ins the future. I am, etc.,
A. S. Woob.

TWO-VALVE RECEPTION.

To the Epitor, Wireless [Weekly.

Sik,—While tuning in on two valves
last evening, 1 was surprised to find I
was in touch with the Glasgow Broad-
casting Station, and heard the
announcement that the orchestra would
give a fox trot—** Touch them on the
Ivories * (or some such title).  This
selection ‘we heard quite clearly, and
also a further announcement thanking
those who had sent in letters and the
hope that more would be sent. The
proceedings then closed with the
National Anthem.

As Glasgow must be at least 430
miles distant as the crow flies, is this
not a particularly good performance for
two valves? | was using an Ediswan
on the detector and a Mullard on the
amplifier.  We could hear quite as
clearly as London. As a matter of
fact we hear Manchester better than
London.  Why should this be? [
might mention T use a single aerial,
about 25ft. high and 7oft. long. Have
tried a double aerial, but results are
not so good. I am, etc.,

Hove. A A. GissoN.

DRILLING EBONITE AND
FIBRE.

To the Epitor, Wireless

Sik,—Re ** Workshop Practice,’"
page 153 this week’s issue, it mav
interest your readers to know that
drills made from hard drawn brass rod
flattened and shaped with a fine file or
carborundum wheel will cut ebonite and
fibre, are quick to make, and easy to
sharpen.

The *“ grit ** or whatever it may be
which blunts a steel drill does not seem
to act so severely on the brass, and
there is no tempering required.

iVeekly.

Your paper is excellent. Have can-
celled my order for ‘‘ another '’ and
substituted yours. I am, etc.,

Harrow. W, E. Gissox.
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A SUCCESSFUL SET.
To the Eprror, Wireless Weelly.

SIr,—Whilst not wishing to take up
your valuable time, I thought you might
like to hear about a two-valve set,
built practically as described in your
No. 1 issue, Medern Wireless, ‘‘-A
Two-Valve ‘Broadcast Receiver.”

. On the above I can hear all the
Broadcasting stations in this country
and also local amateurs, and I ‘can
hear Paris (School of Posts and Tele-
graphs) comfortably, though not very
loudly. 2ZY and 51T have been heard
on a frame aerial, though, of course,
not very loudly, but very clearly. My
outdoor aerial is only 18 feet high and
53 feet long. 1 think these results are

very good myself, and should like your -

expert opinion, 1 am, ete.,

. W. CLOCKLEY.

A CHALLENGE.
To the Epitor, Wireless Weekly.
(See No. 3, page 161.)

SiR,—~Much as the Wireless and
Experimental Association deplores the
necessity of disputing the claim of Mr.
H. P. Ford, of the Nottingham "and
District Radio and Experimental Asso-
ciation, we feel that we cannot allow
him to get away with it.

The Wireless and Experimental Asso-
ciation existed long before the Wireless
Society of London, and, indeed, was
started as the Amateur Wireless
Alliance to endeavour to co-ordinate the
efforts of Wireless Amateur Associa-
tions, which duty the Radio Associa-
tion now so ably carries out.

In 1914 we had to close down, as all
our members had gone to ply their
wireless craft for the direct. benefit of
their country, but in 1919 those left
and available recommenced activities
under the new title of the Wireless and
Experimental Association.

This title has been so much admired
that it has been extensively adopted,
but we hereby register our claim to
have originated it. We are the W.
and E.A. In the sense that King George
was King George till King George II.
came along and necessitated a dis-
tinction.

There is no merit in being the oldest
Society, but there is in being the most
up-to-date and vigorous, and No. 13
of Amateur Wireless of September 16th,
1922, will testify to our first having
taken up the cudgels on behalf of the
amateur, when he’ was in danger of
being submerged by the: B.B.C., and
forbidden to continue to use the
receiving set which had become almost
a part of himself,

We also claim the distinction of keing
alone in recommending that the licence
fee should not be raised above 10s., the
announcement of which determination
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on the part ©f the P.M.G. recently
occasioned considerable surprise: -
I am, ett, .
‘GEO. “SUTTON,
AM.LLE.E., F.R.A., Hon. Sec.

.

CLOSED AERIALS AND
HARMONICS.

To the Epitor, Wireless Weekly.

Sir,—I was interested in the letter
by *‘ Pre-war.” in to-day’s issue ' of
your paper re aerials. I have been
making notes for some time on the
relative merits and demerits of closing
the ends of aerials in transmitting, and
the result is as follows. In every
known case of a closed aerial, on 440
metres there has been a very powerful
harmonic on 220 metres, sometimes as
loud as the fundamental. It is found
that a slight increase in radiation is
usually obtained, but the true efficiency
of the transmitter is reduced as a large
proportion of the aerial current is being
radiated on a shorter wave. I think it
would be a good idea if some of the
440 metre workers investigated the
subject of their harmonics, as they are
often one-third fundamental strength,
and in one or two special cases have
been as loud as the fundamental.

A method of finding out accurately
whether a transmitter has harmonics is
as follows :—An artificial circuit is
placed betwcen aerial and earth ter-
minals on the transmitter, with a
reversing switch for the inductance,
A tuned circuit is fairly loosely coupled
to this, shunted by a crystal and galvo,
or a valve with sensitive plate milliam-
meter, etc. On making the transmitter
circuit a ‘‘ kick ’ will be seen on the
galvo. The magnitude of this kick is
noted, and the coil reversed without
altering coupling. The kick is now
found to be much smaller or much
greater if the emitted wave is impure.
It is also possible to get a rough idea
of the magnitude of a harmonic by
coupling a tuned circuit with R.F.
milhammeter or similar indicator to the
transmitter, and tuning to the trans-
mitter wave. The deflection is noted
and the tuned circuit tuned to the first
harmonic. The ratio of the readings
gives an idea of the strength of the
harmonics.

I hope these notes will be of interest,
and perhaps start some investigations
by certain stations who make such a
row on 200 metres every night as well
as 400.

May I congratulate Wireless Weekly
on not being an entirely ‘‘ B.C.L.”
paper—and I hope it will so continue.
I.et us have something for the more

advanced—or rather  frue—experi-
menter, I am, etc.,
F. L. Hoce.
London, No.6. (2SH).
320
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THE BROADCASTING WAVE-
£ LENGTHS.

To the Epitor, Wireless Weekly.

Sir,—I agree with you that the
B.B.C. have laid the “foundations. of
broadcasting and are deserving of some
protection and every encouragement,
but the programmes seem to ignore the’
fact that tens of thousands support the
musical comedy and revue order of
entertainment night after night all the
year round, whilst the concert hall
audience are not reckoned by as many
hundreds for a few performances over
a season, but the B.B.C. are pouring
out this heavy music over the largest
audience in the world every weekday
and worse on Sundays.

Instead of land transmissions from
one broadcasting station to another,
what is wanted is a greater variety of
programmes and more popular items
everywhere, and, above all, some
alteration in the wavelengths so that a
selection can be made of which station
those who have powerful sets desire to
hear. My own experience is that this
is quite impossible, as 2LO drowns
everything except Paris, and now
summer time has put their starting
hour to 10 p.m. in England, which is
too late for me.

I first had a crystal set—it was good,
but “weak—then I had a 2-valve set
and the accumulator trouble and valve
accidents detracted from it. 1 got 2LO
well, but the promise to get other
British stations was not fulfilled, and 2
valves were extravagant for London
only. Then I got a 3-valve set and spent
near 450 on it. It is quite good—I
can hear all the British stations fairly,
and with a 1-valve amplifier plainly,
but 2LO will not let me make any use
of the power I have, and I might as
well have saved my money and stuck
to a crystal set with a valve amplifier
which gives me London quite well.

This condition cannot be advan-
tageous to the manufacturers forming

the B.B.C. and should be promptly
dealt with, I am, etc.,
Croydon.  GrorcE E. HorLroway.
CONGRATULATION.

To the Epitor, Wireless Weekly.

Sir,—I am a wireless enthusiast and
1 have felt for some time the need of
a reliable weekly journal. Allow me
to congratulate you on Wireless
Weekly as having filled this long-felt
want. Your paper is absolutely
superb.

Wishing you, your staff and your
paper all the best of luck.

I am, etc.,

baker Street, W.1. R. A. GEE.
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Patent Section
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The following list has been specially compiled for /' Wireless Weekly” by Mr. H. T. P. GEE,

Patent Agen!, Staple House, 51 and 52, Chancery Lane,

w.C.2,

and af 70, George

Street,

Croydon, from whom copies of the full specificalions published may be oblained post free on

payment of the official price of Is. each.
relating lo Patends, Designs and Trade Marks.

10168. Beauvsont, T. E.—Star coils for
i’occiving wireless telephony, &eo. April
4th.

9910. BRaDsURY, E. A —Wireless telephone
receivers. April 11th.

9862. Brauanr, K. E.—Electric switches.
April 11th.

9395, BrimisE Twomsox-Houstrox Co., L1p.

—S8ystems for .producing electric osecilia-
tions. April 9th. (United States, April
10th, 1922,

9805. BritisE THomsox-Horston Co., LiD.
—\Wireless signalling systems. April 10th.
(United States, April 10th, 1922.)

9885. Britisu THomso~N-Houston Co., Lrb.
—Teclephone receivers, &ec. April 1ith.

10117. Britise THomsoN-Housron Co., Lrb.
—Telephone receivers, &o. April 13th.

9781. Brooxkr, T. H.—Binding-posts or
;erminuls for electrical apparatus. April
Oth.

9690. Browng, R. C.—-Telephone receivers.

April 9th. (United States, September 9th,
1922))

9816. BurGoywe, L.—Tuning or resistasce
coil. April 1Ith.

9783. BurNDert, [LTp.—Variable eleetric
condensers. April 10th.

10117, Bourceer, J. H.—Telephone re-
ceivers, &c. April 13th.

9698. GatRERwoOOD, W. A.—Means for con-
necting wires, &e., in eleetric circuits.
April Yth.

9452, CoremaN, C. J.—Headphones.
9th.

9868, Courman, C
wireless telephony, &e.

April

J.—Loud speakers for
April 11th.

10075. CoikmaN, O. J.—Wireless orystal
rectifiers. April 13th.

10076. Coikman, C. J.—Horns for gramo-
phones, &e. April 13th.

9642. Crawroupn, J.—Electrie signaliing-
apparatus. April 9th.

975f, Curmse, 0. L.—Earphones or tele-
phone-receivers, April 10th.

9869. Dreri, R.—Eleetrie signalling-appa-

ratus for railways, &e. April 11th.

We have arranged for Mr. Gee lo deal with questions
Letters should be sent to him direct at the above address.

APPLICATIONS FOR PATENTS

(Specifications not yet published.)

9735. Duxwoobnir, L.—Hendpiece tale-
phones. April 10th.

9899. Epwarps, W. F. M.—Electric ter-
mina’s, &e. April 1lth.

9899. Epwarps, W, M.—Electrio terminals,
&c. April 11th.

10095. ExciNeers  (PExGe), Lrp.—Loud

spenkers for telephony, &e. April 13th.

9711, FagristoN, I. — Transmission of
radiant encrgy.. April Yth.

10083. Fi1sHER, A. W.—Wireless detector.
April 13th.

10121. GaxpoN, H. A.—Electric resistances
and switches. April I13th.

10103. Ges. rur DraHTLOSE TELEGRAPHIE.—
Wireless transmitters. April 13th. (Ger-
many, April 13th, 1922.)

9739. HixgstoN, W. H.—Variable electric

enndenser. April 10th.
9639. Huxt, W.—Inductance, &ec., ooils.
April 9th.

9858. Huryter, F. A.—Amplifiention of

electro-magnetic impulses. April 1ith.

9782. Jomys. W. H.—Loud-speakers for
wireless telephones. April 10th.

10112, 10113, Jou~s, W. H.—Loud-speakers
for wireless telephony. April 13th.

9782, JomxsoN & Pauvies, Ltb.—Loud-
speakers for wireless telephones. April 10th.
9989. Laxcrisa, N. G.—Etectric resist-
ances. April 1lth.

9954. Lrrsox, B. H.—Electric circnit-
breakers, &c. April 12th.

9787, Liporir, E. P.—Variable electric
coidensers. April 10th.

9974. Lvucss, J. G.—Series-parallel ocon-
denser switch arrangements. April 12th.

93542. McKiuLor, E.—Electrie signalling-

apparatus. April 9th.
10208. Macrennan, A.—Wireless receiving-

apparatus. April 14th.

10085. Manr, G.—Electric switeh. April
3th.

9860. Msunrav, W. B.—Radio receiving eir-

cuits. April 1ith.
9889, METROPOLITAN - VICKERS
Co., Lrp.—Electric resistances.
10196. M. L. MscNETO SYNDICATE,
Eleetrie transformers. April 14th.
9780. MorisoN, 0. C.—Wireless receiving-

ELFCTRICAL
April 11th.
L1D.-

apparatus. April 10th.
10196. Monris. D. K.—Eleetric trans-
formers. April 14th.

9869. Prren, L.

H.—Electric signalling-
apparatus for railways, &e.

April [ith.

10104, PRILLIrs, A, — Inductance coils.
April 13th.
9783. Puireies. C. F.—Variable electric

condensers. April 10th.

9628. PILKINGTON, B. A.—Electro-magnetio
sound apparatus. April 9th.

9988. Pricr, S. L.—Wirciess detectors or

amplifiers. April 12th.

9616. RarsurN, €. E.—Eleotric variable
condensers. April 9th. :

9954. RernoiLe & Co., Lvp.. A.—Electric
circuit-brenkers, &e. April 12th.

10012, Ricuarns, L. E.—Holder for tele.
phone headpieces. April 12th.
10093. RoruscHiLp, A.—Klectrie terminal.

April 13th.

9615. SHarP, A.—Wireless receiving-appa-
ratus. April 9th.

97t1. 8mirs, F. E.—Transmission of
radiant cnergy. April 9th,

9860. 8tave, C. H.—Radio receiving eir-
ouits. April 11th.

9731. SterHENS, P, C.—Aerials for wireless
telephony, &e. - April 10th.

10014, StePEENSON, (.—Wireless receiving-
apparatus. April 12th.

9753. Svuraeriaxp, H. E.—Cases for elec-
tric fuses, switches, &e. April 10th.

10170. Tamonr, J. L:—Electric terminals,
&e. April 14th.

9516, Tavwor, W. E.—Electrid
condensers. April 9th.

variable

9740. Waire, R. T:—Electric plug switehes.
April 10th.

9762. WaLtace, R. T.—Ooupling, &e., tele-
phonie instruments. April 10th.

9904, WarLace, R. T.—Crystal cup and
cover for wireless telegraphy. April 1ith.

10069. Waurer, W. G.—Aerials., &e.. for
wireless apparatus. April 13th.

9369. WESTINGHOTUSE Brake & S8axav SiGNaL
Co.. Lrp.—Electriec signal.ing-apparatus for

railways, &e. April Ilth.
9781. WirLmaws, .. E.—Binding-posts or
terminals for eleetrical apparatus. April

10th.
10178, Woobps, G. F.—Inductance coils for

wireless telegraphy, &e. April 14th,
10176. Woons, R. 8.—Inductance coils for
wireless telegraphy, &e. April 14th.

9885. Younao, A.
&e. April 11th.
10117, Young, A. P.—Telephone receivers,
&e. April 13th.

P.—Telephone recelvers,

ABSTRACTS FROM FULL PATENT SPECIFICATIONS RECENTLY PUBLISHED
{Coples of the full specifications, when .printed, may be obtained from Mr. Gee,

9847, DrrY, N.-—Eleetron discharge de-
viees. April 11th.

10136. DesiLier, W.—Variable electrie
condensers. April  13th. (United States,
September 16th, 1922.)

9641. Dunwoobir, L.—Headpiece tele-
phones. April 9th.

post
193339, Soc. DES ETABLISSEMENTS GAUMONT.

—An apparatus for the production and re-
ception of sound, a diaphragm having dis-
posed therein a wire coil 1s arranged in
the air gap of a magnet, so that the move-

free on payment of the official price of Is.

ments of the various elements of the sur-
face takes place in am oblique direction,
i.e., nmeither in their own plane nor per-
pendicular thereto. The apparatus may be
used as telephonic transmitter or receiver.

121

each.)

June)30th, 1922. (Convention date, February
17th.
193379. Ges. rUn DRaBTLOSE TELEGRAPHIF.—

A tuned circuit in the output path of =
thermionic generator is coupled through an
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intermediate ocircuit to the heating ocircuit
of the filament. Owing to the back-coupling,
the electron stream from the filament is
controlled in rhythm with the oscillations
occurring in the tuned circuit. Preferably
‘the two electrodes have large surfaces and

il

i
Fig. 1.—Illustraling No. 193379.

are arranged close to each other, and the
cathode is formed of a coiled wire having
as small heat-capacity as possible. In this
way a two-electrode valve will function as
an osecillation generator. If a third eleo-
trode, or grid, is employed, the back-
coupling from the tuned ocrrcuit is linked
with both grid and filament. November 7th,
1922. (Convention date, February 14th.)

193387. Ges. FUr DRAHTLOSE TELEGRAPHIE.—
A negative potential is applied to the grid
of a therwiouic generator by means of a
resistance, shunted by a condenser, and
inserted in the plate cirouit between the
.cathode and the negative pole of the high-
tensiou supply. The value of the resist-
auce may be varied by keying, or through
a mierophone. January 30th, 1923. (Con-
veition date, February l4th, 1922.)

193438. Wirsox, W. H.—In a method of
signalling adapted to reduce interference
between stations, a type of radiation is
used in which each half wave has a
different length from that of the half waves
before and after it. Waves of this type
may be used in wireless or wired wireless
signalling, and may be of audible fre-
quency for use in alternating current tele-
graphy. August 29th, 1921. (Cognate ap-
plication, No. 16305/22.)

193525. Fmosr, 8. G.—In a thermionio
valve, a grid serves as the only or main
support for a filament. November 30th, 192F.
(Cognate application, 17265/22).

193566. O~wooD, A.—Meodulating-apparatus
for wireless transmission of the kind in
which the modulating-valve connected in
series in the plate circuit of the oscillation
generator is so arranged that the filament
of the modulator and the microphone or key
are at earth potential. The specification
also describes a panel mounting for the
apparatus. September 14th, 1922,

193628. Presroy, L. G. and HobesoN, B.—
The leading-in wires and metallic supports

s —1—

N SOsUOE T3 000,
"
1Y

T}
Fig. 2—1llustrating Patent No. 193387,

5 FX

May 9, 1923

for the electrodes of a thermionic valve are
shielded from the discharge, so that con-
duction takes place wholly or almost entirely
between the electrodes. January 24th, 1922

193629. PrestoN, L. G. and HonGsoN, B.—
The electrodes of a thermionic valve or other

é =

1

g3

|

T
L

Fig. 3.—Illustrating Patent No. 193566

vacuum tube are fixed substantially rigidly
with respect to each other, and mounted re-
siliently in the envelope so as to allow play
or movement between the electrodes and the
envelope. January 24th, 1922, X .

193690, Rers, H. P. P.—A loud-speaking in-
strument is located within the casing ‘of a
valve receiver, and is adapted to be switehed
into oircuit alternatively with the usual
bead-phones. The specification describes
the wiring and mounting of a three-valve
set. March 7th, 1922.

Ttke President of the Leicester Radio Sociely broadcasting his inaugural
address.
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Conducted by J. H. T. ROBERTS, D.S¢., assisted by A. L. M. DOUGLAS.

In this section we will deal with all queries regarding anything which appears in
* Modern Wireless,”” or Radio Press Books.
Qucries, accompanied by the Coupon from the current issue, must be enclosed in

Weekly,”
answered at once.

an envelope marked " Query,” and addressed to the Editor.

* Wireless
Not more than three gquestions will be

Replies will be sent by post if stamped

addressed envelope is enclosed.

J. W. D. O'B. (GREAT YARMOUTH) is con-
structing a receiver on the lines of the ** Progressive
Unit Receiving System *’ described in ‘* WIRELESS
WEEKLY,” and asks the following questions :
(1) Whether the variable inductance may be used in
a vertical position instead of the horizontal one.
(2) Whether the second inductance may be wound
with 150 turns instead of 100 as suggested, and
(3) Whether a ‘‘ Ducon ’’ in place of the ordinary
aerial would be satisfactory with this set at a dis-
tance of 10 miles from the broadcasting station.

(1) The position of the inductance makes no differ-
ence to its working. (2) 150 turns might be used

further round the tube than the one before it, it
i3 quite easy to take 20 tappings from a tube 1|=§rth
inches long. The cardboard tube and other parts
may be obtained from any dealer in wireless
accessories.

D. G. (BAKER STREET, W.1) asks for a circuit
for a receiver embodying one high—frequency stage
followed by a rectifier and two note magnifiers.
He wishes to use certain apparatus in his possession,
and asks whether with the above combinations he
should be able to receive all the British Broadcasting
stations, as well as Continental telephony.

We give herewith a suitable wiring diagram for the

HFE |

A

0002 pF

G- 002y F

—

4000 w

(X7

A\
A
|

LT+ HT =66V
o

if desired; this will not interfere with any subse-
quent additions or alterations to the apparatus.
(3) You might get results with a *‘ Ducon ** attach-
ment, but it is rather doubtful at this distance.

J. (KEIGHLEY) refers to the variable induc-
tance described on page 48 of ‘‘ WIRELESS
WEEKLY,” Vol. 1, No. 1, and queries the number
of turns, as he does not think it possible to take 20
tappings on so short a tube.

It is quite easy to take 20 tappings on 20 turns of
wire, and vou will find that if the tappings are
properly arranged, each one being taken little

@
=

a

J

23

l _orr-

circuit vou propose to use. If your aerial is very
good and you are favourably situated, you may be
able to hear all the British Broadcasting stations and
probably Continental telephony as well.

F. C. H. (CAMBERWELL) submits a diagram of
his circuit and asks : (1) The necessary values of
A.T.C. and S.T.C. to cover the largest possible
range of wavelengths. (2) Whether the circuit is
liable to oscillate when in the stand-by position.
(3) What would be the probable range of wave-
lengths for such an instrument.

(1) The aerial condenser may be about o.0015 uF
capacity and the secondary condenser 0.0005 uF
capacity. (2) A crvstal circuit cannot oscillate.
(3) The wavelengih range of this instrument depends
naturally upon the size of inductances in the aerial
and detector circuit. With suitable coils it should
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be possible to cover everv range from about 8o metres
to the uppermost limit,

C. R. L. H. (MEIFOD) is constructing the pro-
gressive unit system as described in ‘* WIRELESS
WEEKLY,” and wishes to know whether he may
use a 4}-inch inductance tube instead of a 5-inch
tube.

We do not recommend departures from the dimen-
sions of apparatus given in our publications.

G. G. (SAFFRON HILL, E.C.2) is building a 3-
valve set employing a triple coil-holder and wishes
to know the correct sizes of coils to use for (1) the
London Broadcasting station, and (2) the Eiffel
Tower station at Paris.

(1) Primary 30, secondary 73. (2) Primary 200,
secondary 250. Reaction 100.

H. A. T. (MOSS SIDE) wishes to wind a 4-foot
frame aerial with No. 26 gauge single cotton-
covered wire for the reception of American Broad-
casting stations and asks for details.

Seven turns of wire, spaced § of an inch apart, on a

Easy to understand
frame would be suitable when tuned by means of a

Yes, Wireless i t d — - b
Mol b e BB AR T . small variable condenser of o.00025 uF in parallel

g'{nziféssiséd):y J(f)hl:V.S;;ott»'ll"agg;;n’. with the frame. We would recommend the use of
5 AP, itor o ireless Weerly), R ® H H H

will give you an excelient gmundwoyrk : stranded wire for winding this frame, such wire to
in all the ‘most difficult points in Wire- have, perhaps, 36 strands of No. 40 s.w.g. copper
less. Get a copy to-day and begin to wire

understand how your Set works. When f i

you have read it and understood some

of its elementary principles, you will I G. H. (CI:APHAl\l COMM(.)N’ S.W.11) has a .Set

take quite a new interest in Wireless. i of basket coils and asks questions as to the mounting
Sold by all Newsagents and ?f et 5 B . .
Bocksellers and published by I I'he suggestion you make is quite a satisfactory one.
RADIO PRESS LTD., There will be no radiation from the aerial circuit
TRVSETE b e f when using this arrangement.

1. H. (MALINO, SWEDEN) wishes to know
whether the condenser C, in circuit ST34 is necessary
for good results if honeycomb coils are used with an
inductively coupled tuner. (2) Whether certain coils

'—_'|||[||||||A i are covered by patents. (3) How to design apparatus
N ° e employing reaction, but of an approved type : thait

is, not reacting directly back into the aerial circuit
WILL BE SEEN!

(1) The condenser C, which you refer to is essentia
to obtain a wide range of tuning. (2) The coils in
question are covered by several patents, and manufac-
ture would only be permitted under licence from the
patentees. (3) There are no definite rules on this
subject published. ‘ Practical Wireless Valve Cir-
cuits,”” Radio Press, Limited, and ‘* Wireless Valves
Simply"“ Explained,” Radio Press, Limited, will fur-
nish vou with all the necessary information you re-

Space Rates

for quire for designing such circuits.

DISPLAY ADVERTISEMENTS J.H. C. (ERDINGTON) has constructed a receiver
. as shown in Fig. 7, page 89, of the March issue
in of ‘““ MODERN WIRELESS,” and wishes to know

whether the following values for condensers as
indicated in this circuit will be suitable.
C,—0.001 uF; C,—0.0005 .F; C,—0.0002 xF. He
also wishes to make two honeycomb coils, one to
cover the British Broadcasting range of wave-
lengths and the other for Paris telephony.

The values you indicate are suitable. Condensers
C, and C, may, however, have equal values. Using
the former you suggest, 70 turns will cover the British
Broadcasting band of wavelengths, and 250 turns
will enable you to reach the wavelength of Paris.

F. L. A. W. (BRIXTON, S.W.2) wishes to make
up the long range receiver described in No. 1 of
“ MODERN WIRELESS,” but queries the use of
a ball reactance former. He wishes to know whether
a small tube would be equally satisfactory.

A small ebonite tube would be satisfactory, but it
would be difficult to get a sufficient amount of wire

QUESTIONS AND ANSWERS
SECTION

Per Vertical Column, Half Page

Width Single, £15. 13 insertions,

£12/10 per insertion. Smaller spaces

down to 1/8th vertical column, PRO
RATA.

Scheff Publicity Organisation, Ltd.
125, Pall Mall :: London, S.W.1.

No. 4.

[EHDIEHIRINN Phone : Regent 244000 HIIHINNININNINNIIIN
B 58 324
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on to such a tube as would rotate inside the A.T.I. to
produce reaction effects over the full range of wave-
lengths. The ball referred to can be obtained from
almost any accessory dealer, and the method of
winding wire is fully described in Mr. Redpath’s
article entitled ‘ A Compact Broadcast Recéiving
Set,”’ described in No. 2 of” Modern Wireless.

A. G. (LEEDS) wishes to know what literature to
buy in order to find out the best type of wireless
set to receive all the British Broadcasting stations
and, in addition, Continental telephony.

*“ Practical Wireless Valve Circuits,”” Radio Press,
Limited, will give vou all the necessary circuits; and
** Wireless Valves Simply Explained,” Radio Press,
Limited, will give vou full particulars and explain
the functioning of each independent part of these
circuits in detail.

W. R. C. (LINCOLN) has some valves in which
the black composition base has become loose inside
the metal casing, and he wishes to know what can
be done with this.

If the wiring inside the base of the valve set is
intact, and the base has not loosened sufficiently to
twist round and interfere with the wiring, it should
be quite easy to pinch the metal cap up slightly by
means of a pair of pliers. If carefully done, a small
dot can be made with a centre-punch on the metal
cap in one or two places where it bears upon the
composition, which will hold the two firmly together.
We do not think the makers will be able to help you
in this matter.

S. C. J. (SPENNYMOOR) is going abroad and
will be about 500 miles from the nearest English
Broadcasting station. He wishes to know how to
construct a receiving set so as to allow him to listen
to British Broadcasting.

We think you will find it rather difficult to design a
satisfactory set for use at such a great range, but
would suggest three high-frequency valves, one recti-
fier, and two low-frequency valves. An additional
low-frequency valve might be added if carefully ap-
plied to still further increase the strength. As large
an aerial as possible should be erected, and the
height is particularly important for long-distance re-
ception. We think that using this circuit you should
be able to hear the London Broadcasting station and
probably one or two of the others. Continental tele-
phony would be quite good with such a receiver.

A. A. (ST. LUKES, E.C.1) wishes to know (1) the
length of slider rod for an inductance. (2) Whether
the telephone condenser described on page 28 of
the Radio Press Series No. 3 (HOW TO BUILD
YOUR OWN BROADCAST RECEIVER) would be
suitable for use with the above crystal set, and
(3) Whether this set would be satisfactory for the
reception of broadcasting from 2LO.

(1) The length of the slider rod should be 14in. for
use with this coil. (2) The telephone condenser you
mention is quite suitable, and no further addition
will be necessary; and (3), this apparatus is quite
satisfactory when used in or near London.

J. H. (HEBDEN BRIDGE) asks the following
questions : (1) Using two ebonite tubes, each 12in.
long, one 4}in. diameter and the other 3lin.
diameter, it is proposed to construct an inductively-
coupled tuner with a wavelength range of about
200 to 3,000 metres. Particulars are requested as
to winding, etc. (2) What windings should be put
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expert supervision, and gives the
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Tranmmg Stations are all indicated by
special symbols, also in red. Admiralty,
Naval and Trinity House Stations special ?'
shown in blue. A Complete Index to all
Amateurs and Expenmental Stations
ppears on the map, the origin of a call-sign
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bered squares. Diagrams with Compass
bearings show the direction of important
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portions of the map. London and District:
An inset map on an enlarged scale (14 miles
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on an ebonite bobbin with a winding space of Fin.
for use as a low—frequency transformer. A closed
iron circuit is to be used. (3) Whether certain
windings specified for a high—frequency transformer
are suitable.

(1) The tubes you specify would be suitable if wound
with No. 22 s.w.g. d.c.c. wire and 28 s.w.g. d.c.c.
wire for ten inches of their length respectively. (2)
We suggest filling one-third of the winding space
with No. 40 s.w.g. single silk-covered wire, and the
remaining two-thirds with No. 44 gauge s.w.g. single
silk-covered wire, (3) The proposed winding of 200
turns per slot would be quite suitable, Tappings
should be taken out at frequent intervals from both
primary and secondary, so as to obtain the maximum
amplification at the various wavelengths.

J. L. (WOODFORD GREEN) is erecting an aerial
similar to that on page 8 of No. 1 ‘‘* WIRELESS
WEEKLY,” but in order to get a length of 50ft.
about 10ft. of his aerial has to pass over a roof.
He asks whether it is advisable to attach the lead—-in
to the end of the aerial or to a point such that his
down-leéad will be clear of the roof, and also whether
the wires should be joined together at the point

- where they leave the aerial or at the point where

they enter the leading-in tube.

Your lead-in should be attached to a point so that
it will clear the roof. The leading-in wires should
be joined at the point where they enter the leading-in
tube in preference to immediately below the aerial.

A. F. (ASTLEY, MANCHESTER) has completed

building a three-valve amplifying receiver with one
high-frequency valve, a rectifier and a note magni-
fying valve. He obtains excellent results from
Manchester when using telephones, but cannot
operate a small size Brown loud-speaker.
If your receiver is properly adjusted, it should be
capable of operating a large loud-speaker when at
such a short distance from the broadcasting station.
We suggest that your loud-speaker is incorrectly ad-
justed, and you should experiment with the small
knob underneath the receiver case in order to firid
the most sensitive point. A fixed condenser of a
value between 0.002 and 0.005 pF might be shunted
across this loud-speaker ; the inclusion of such a con-
denser generally improves the results from a high-
resistance loud-speaker. .Your high-tension battery
is of ample vadue.

C. W. B. (ANDOVER) sends us a diagram of his

receiver, and complains that he cannot stop it from
oscillating. He asks for any possible remedy that
we can suggest.
We have carefully examined your circuit diagram, and
see no reason for its persistence of oscillation. As a
matter of fact, it should not be capable of oscillating
at all, but we suggest that you substitute a smaller
condenser across your tuning coil and try different
values of grid condenser and high-tension battery.
It should be possible to obtain critical control of
oscillation by adjustment of the filament rheostat,
but probably you would find varying the voltage
of the H.T. battery a more satisfactory method in
your case.

T. C. (MIDDLETON PARK) asks a question
about a variometer receiver described in ** MODERN
WIRELESS,” and whether it would give him good
results from London and Birmingham.

There is no crystal set on the page you mention. We
think you probably mean the ‘‘ Compact Broadcast
Receiving Set,” described by Mr. Redpath on page
143 of Modern Wireless, No. 2. This set would not,
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however, enable you to hear two broadcasting
stations so far apart as London and Birmingham,
except under extraordinarily favourable conditions.

J. 0. W. (HEATON) has made the two-valve set

described in No. 3 ‘*MODERN WIRELESS,”
page 412, but instead of using the inductance coil
specified he has used in place of L, and L, anode
reactance coils made by two well-known manu-
facturers and does not obtain very satisfactory
results. He asks our advice.
The first anode reactance coil you mention is quite
suitable in the position of I.,, but the introduction of
another anode reaction coil in place of the aerial
tuning. inductance L, is not at all satisfactorv. We
do not recommend alterations from the design speci-
fied in our article.

P. K. (PAWLEY) wants to buy the necessary

components to construct a wireless set to receive
the London broadcasting, but knows nothing what-
ever about it. He asks what is necessary and how
he could connect them together.
We believe that Southampton is what is known as a
*“ blind ** spot, and therefore, even if you were an
expert, vou would not obtain satisfactory results. A
good set stamped ‘‘ B.B.C.”” by a reliable maker
will fill your requirements. We do not recommend
you to attempt to construct a multi-valve set your-
self, but vou should buy ¢ Practical Wireless Valve
Circuits,”’ Radio. Press, Limited, and ¢ Wireless
Valves Simply Explained,”’ Radio Press, Limited,
and ‘‘ The Construction of Wireless Receiving Ap-
paratus,”’ Radio Press, Limited. These books will
supplv vou with the necessary knowledge to subse-
quently construct your own apparatus.

C. W. (SCARBOROUGH) wishes to know of a

good receiver described in either *' MODERN
WIRELESS  or ‘* WIRELESS WEEKLY '’ which
will enable him to listen to any of the British Broad-
casting stations. He also has an 8-volt dynamo and
the necessary power to drive it, and wishes to know
whether this might be used in place of an accumu-
lator for heating the filaments of his valve.
We suggest the four-valve Universal receiver described
in Modern Wireless, No. 3. This is quite suitable for
vour purpose. Referring to the use of a dvnamo for
heating the filaments, we cannot advise this, as, un-
less the supply were very carefully smoothed out, it
would cause an undesirable hum in the receiver all
the time. It would also probably be a distinct eco-
nomy to use a six-volt accumulator and charge it
from your dynamo when required as you have the
power to do so.

J. G. L. (EVESHAM) has obtained exceedingly

satisfactory results from the crystal broadcast
receiver described in ‘‘ HOW TO MAKE YOUR
OWN BROADCAST RECEIVER,” Radio Press,
Limited. He now wishes to know : (1) How to make
the results louder. (2) What causes curious noises
at about 1,000 metres wavelength. (3) How many
pairs of telephones he can conveniently use, and
whether a loud-speaker might be used.
(1) The addition of a one- or two-valve low-frequency
valve amplifier will increase the signal strength by
a very considerable amount. A suitable instrument
for' this purpose is described in No. 3 of Wireless
Weckly. (2) The sound you heard on your crystal
receiver at 1,000 metres wavelength is probably due to
some ‘‘backwash’ from an arc station. (3) Two
pairs of telephones could prubably be easily used with
this receiver, but if the note magnifier referred to is
attached to it, it will then be possible to operate a
large number of telephones or loud-spealker.
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The E.A.C. PARIS CRYSTAL RECEIVER
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PARIS TIME SIGNALS, and is unequalied for CLEARNESS,
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IF SO you’ll appreciate the advantages — the saving in time,
trouble and money to be effected by purchasing one of our

COMPLETE CONSTRUCTORS' OUTFITS.

No I Set of parts for a 2-Valve Broadcast Receiver as described in

. “ Wireless Weekly "' No. 4, including polished wocd case, inductances

rendy wound, sliders and rods, valve h»lders, rheostat, fixed condensers

ebonite panel drilled and slotted, connecting wire, sleeving and terminals.
Price £2 2 0, post free.

No 2 Set of parts for a 2-Valve L.F. Amplifier as described in *‘ Wireless
g Weckly " No.3, including polished case, ebonite.panel, 2 transformers,
valve holders, rheostat, tulephone condenser, connecting wire, sleeving and

terminals. Price £3 3 0, post free.

We can also-supply, complete and ready for use, Wood Variometers to cover
wavelengths from 300 to 700 metres. Price, including engraved dial and
knob - 14s. 6d. each, post (ree.

I.P.L. RADIO SUPPLIES, 28, Barnes Cray W.lk, Craylord, Kent
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My home-assembled Set

—the interesting experiences of an
Amateur’s first steps in Wireless

ILWAYS being fond of mechanics—in a
mild sort of way—I fell an easy victim
to the fascination of wireless. After

reading one or two little books on the sub-
ject I made up my mind to build up my own
set. A timely article ™ a wireless paper
describing a simple crystal set seemied to
me to show just the instrument which
would fill the bill. ’

A Crystal Set

It was simple and consisted of few parts
—a great advantage to a novice—and couid
be constructed for a few shillings. I well
remember the thrill experienced when |
heard my first telephony on it—the excite-
ment of other members of the household at
hearing this ‘* music through the air.”” -But
this set, good though it was, later on began
to pall. My interest seemed to wane; I
wanted to hear more than the nearest broad-
casting station and the few amateurs in my
neighbourhood. In short, T had tired of
this crystal set and wanted a more ambitious
valve receiver.

After looking around I found that to buy
a ready-made instrument was far beyond
my means, and constructional articles in the
wireless papers seemed hard to understand
and to require rather more ski]l in the use
of tools than I possessed.

A Unit Valve Receiver in sels of paris

There seemed no alternative until by
chance I discovered just the type, of receiv-
ing set I had in mind. It was in units—
that is to say, it could be made to expand
and more valves could be added just as

often as one's purse permitted, until
eventually a super-sensitive multi-valve
receiver is

obtained.

Just like a

certain  ex-

panding

4 vookcase, in

fact, “al-

ways  com-

plete, yet

never fin-

ished.” And

the greatest
advantage of
all, perhaps,
was that it
was supplied
in complete sets of pm ts all ready to assemble
at home.

The manufaclu::ers and designers of -this
clever set were the Peto-Scott Co., Ltd., of
64, High Holborn, London, W.C.1, and
having found that they issue a little six-
penny booklet descnbmg the whole system
—as well as giving an interesting descrip-
tion of the whole principles of wireless—I
lost no, time in getting a copy andg - studying
it.

The Cor.denser Unit

Making a star! with one Valve
1 found that I could make an excellent
start—using the tuning coils from my old

B62 (continued from page vi)

whether you mention the paper or not.

crystal set—with the Detector Unit (No. 4)
alone. Having bought the complete set of
parts for the modest sum’ of 17s. 6d., and
followed the directions contained in a six-
page illustrated instruction folder, a couple
of hours’ work gave me a complete valve
unit. There were no holes to drill; all I
had to do
was to in-
sert the
parts as

shown.
Although
my valve
now  gave
me much
better re-
sults than 1
had ever
been able
to obtain
The Detector Unit with my

crystal set,
I found that my primitive tuning arrange-
ments had very serious drawbacks, there-
fore I decided that my next step would be
to invest in a proper tuner.

A Tuner for all Wavelenglhs

An outiay of 43 gs. od., therefore, pro-
cured for me all the requisite parts for a
really first-class tuner in two units suitable
for all wavelengths. The tuner unit itself
is most ingenious. Besides a three-coil
holder it has two rotary switches; one is
for putting the condenser in series or in
parallel with the primary coil, and the other
is for ‘* Stand by ** or ** Tune.”” The ad-
vantages of the former are probably very
well known to you, but the latter may be as
new to you as it was to mc.

Tuner Unit

It operates like this: When the switch is
at ‘‘ Stand by ** the tuning is done on one
coil only—the other one for the time being
is not in use at all. The result is that the
tuning is quite ‘‘ broad ”* and non-selective.
This has advantages: for instance, if you
are searching for a station you can find it
so much quicker on a non-selective circuit.
Also, if you are listening to a couple of
amateurs talking to one another, you can
hear them both without' havirdg to ‘re-tune
each time, supposing they are not exactly
on the same wavelength.

When the switch is at *° Tune,” yqu are
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operating two circuits at once and are-able—
by separating the coils and adjusting the
condensers-—to_cut out all interference from
near-by stations.

" Every Broadcasiing Station heard on this Sel

I was now on the high road to suceess.
These three units enabled me to pick up
all the broadcasting stahons with ease from
London to New-
castle, as well
as th~ splendid
Eiffel Tower con-
certs from Paris.

In due course
-and  as funds
permitted —
added a  high
frequency ampli-
fying unit . (at
the moderate cost
of but 13s. 6d.)
enabling me to
pick up the
Hague, and a
low frequency unit which gave me the neces-
sary strength ta use my headphones attached
to an old gramophoue -horn as a loud
speaker.

Building the Sei into an old Bureau

You will observe that 1 have said
nothing about cabinets. Although I could
have purchased suitable mahogany ones
from Peto-Scott, Ltd., for as litile us
3s. 6d. each, 1 did not do so; instead 1
bought at a local
auction sale a
fine old bureau
which I am now
converting as a
suitable recep-
tacle for il
these five units. |
The result of
my _ efforts, I
am convinced,
will be a three-
valve set worthy
of any home, and
one “which would
have cost me

L.F. Unit

H.F. Unit
probably three times as much had 1 bought

it ready made. It will certainly be an in-
vestment I shall never regret. E. R. G,

PRICE LIST of SETS of

PARTS

w lway i

; le. :l‘:.;“ A (Camplete for -Home Assembling)
receive trom our No. x Tuner Unit — — 27/6
customers  similar No. 2 Condenser Unit —  —  42/=
mte“eﬂﬁAnG . No. 3 H.F. Amplifing Unit 13/6
Seaet of Beto.geott  NO. 4 Detector Unit® — ~ 17/6
Units built into No. 5 L.F. Ampllfymg Unit —  33/6
special cabinets or Cabinets for 1, 3, 4 and 5 — 36
into  articles o Cabinets far Ne. 2 — 7/-
furniture  will be Catalogue of all Radio Com:
Jibera'ly paid ™ for ponents, 32 pp. j S =

upon acceptance.
-Postage gd. per Unit extra, but
paid on all Orders of £2 or over.
Advertisement issued by 2 .l
* PETO-SCOTT CO.,LTD.
Featherstone House, 64, High Holborn, W.C.1

What does matter
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VARIABLE AIR CONDENSERS
OF PRECISION.

“To meet the abnormal demang for these condensers we have put a specially equipped department dowy for
their manufacture and are now able to-offer same at 235/

High insulation, permanent calibration. Sound mechanical design, fully guaranteed. Low Cost.
Every experimenter should see these before purchasing his equipment.

Our engincers have been responsible for some of the finest Laboratory Standards in existence, ihis
condenser is equal to a sub standard though sold at a price within the reach of all.

The degign and price of this condenser is the greatest achievement since wireless sciéncevbecame populay,
The result of 25 years’ successful wireless,experience.
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RADIO - |NSTRUMENTS L

|

CONSTRUCTION.—The workmanship and matenials embodied in this instrumest are of an exceptionally high drdet.

The fixed vancs are mounted on a heavy solid brass plate. The moving system is carefully built up aid pivoted, to work
casily and smoothly. Temperature vatiations have no eflect on the easc of operation. A thorqughly well-made article in
every detail

ROBUSTNESS.—To demonstrate 1ts sound construction the condenser may be submitted to rough handling or sustained
vibration without displacing any of the parts or effecting the calibration,

MOUNTING.—It can be supplied for easy pancl mounting as illuctrated, or fitted in a polished mahogany-case for usc as
aseparate umt

ECONOMY.—I1 15 thore economical 1o purchase this.well-made condenser than to attempt to assemble an inferior nstrument
from stampings and washers.

= CAPACITY.—Note the high capacity range:—.000025 10 0011 rucrotarads,
Most axhausiive Wirsless Catalogue sent on application

Radio Instruments Ltd.

Managing Directw : J, JOSEPH, M.LE E. Chigf Designer W. A. APPLETON, M BE., MLR.E., laty Adwiraity Tehnical Riscand Officm
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Re the

TYENDING the full investigation
of the subject, we have hesi-
tated to state our own viewson

the question of the B.B.C, stamp

on component parts.

We have now had an opportunity
of considering very carefully the
pros and cons of the arrangement,
and while we do not agree that a
satisfactory solution would be
merely the adoption of this stamp
without any ‘safeguards, yet we
cannot help feeling that much mis-
understanding has arisen regarding
both the B.B.C. and the National
Association of Radio Manufacturers
who have been taking up the
cudgels in the general press.

In the first place, there are those
who criticise the B.B.C. stamp.
It should be noted that the Post-
master-General who drafted the
agreement with the B.B.C., stipu-
lated that he would grant them
half the licence fees, but that they,
in their turn, would have to obtain
from manufacturers 10 per cent.

rovalty on the apparatus. This
proposition came from the Post
Oftice, and the B.B.C. tried to

reduce the percentage to 35 per
cent., but this the Post Office
declined, The responsibility, there-
fore, for the B.B.C. stamp, in the
first place, rests with the Post
Office.

The British Broadcasting Com-
pany, it must be remembered,
started on a very ambitious scheme
without any guarantee from the
Government. Not only was money
invested in the construction of all
the stations, but the individual
firms spent huge sums in training
unemployed in the manufacture of
wireless sets and parts. It is only
natural, therefore, that they should
have material advantages over
those so-called manufacturers who
simply stood by to see which way
things were going, and, when a
boom took place, made a great

A8
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B.B.C. Stamp on Components

shout about monopolies. Not only
have the original firms who joined
the B.B.C. gained no particular

advantage thereby, but it is a fact

that any manufacturer may now
join the B.B.C. on the same terms
as the pioneers. There is, there-
fore, no justification for the silly
cry of a monopoly. Many do not

realise that it is within the power.

of any new body of manufacturers
to obtain the controlling interest in
the British Broadcasting Company.
Not only is there no monopoly, but
there is no fixed control. New firms
banded together could now join the
British Broadcasting Company, and
not only come in on the same foot-
ing as those who risked their money
when there was no definite promise
of a boom, but may actually take
control of the Company.

We hold no brief for. the B.B.C.,
and we intend to criticise them
whenever we think fit. At the
same time, we intend to defend

. them as we would defend any other

body against misinformed criticism.

As regards the B.B.C. stamp, we
believe that the royalties on sets
should be lower, and we have no
doubt that the B.B.C., if they see

sufficient revenue coming to them

from licences, will agree to a re-
duction, provided the Post Office.
which initiated the scheme, will
also agree.

As regards the B.B.C. stamp on
components, the manufacturers
maintain that only by having the
B.B.C. stamp on the components
will it be possible to combat effec-
tively the unfair competition of
foreign-made  articles. German
and Austrian factories can obviously
turn out wireless parts much more
cheaply than we can in this country,
vet we feel that competition and
the fact that the B.B.C. in no way
attempts to prevent price cutting
amongst its members, \vill
the level of prices to a reasonable
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bring.

one. After all, there must be very
few who do not desire to increase

the prosperity of this country
and * to reduce - unemployment.
The British manufacturers were

promised protection for two years,
and under this promise they took
steps which have resulted in a
most beneficial state of affairs in
many trades; and thousands of
unemployed have beeri absorbed in
the industry. Had the companies
not been protected in this way,
they would simply have established
factories in those countries where
labour was cheap, and, while
making large profits themselves,
would have benefited British labour
in no way whatever. We certainly
would consider it a breach of faith
if- the protection promised to the
B.B.C. were withdrawn without
their consent.

Having come to the conclusion
that the promotion of British in-
dustry is to be striven for, we next
have to consider whether this
would be effected best by making
it compulsory to stamp apparatus
*“B.B.C.” or *British Made.”” The
B.B.C. stamp, of course, would be
an absolute safeguard against
foreign importation. On the other
hand, no one will agree to this
stamp if the price of components
is to be increased. The manufac-
turers undertake that the price will
not be increased. This difficulty
being removed, will the stamp force.
manufacturers into a combine?
The reply to this is that the B.B.C.
is a combination which will pro-
mote the welfare of its individual
members, and the industry as a

wiole. The B.B.C. does not, and
will not, interfere in any way
with the price of apparatus. .re

the conditions for
B.B.C. onerous?
new Committee
matter closely.
(Continued on page 334.)

joining the
If so, let the
investigate the
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THE CHOICE AND OPERATION OF VALVE
RECEIVING CIRCUITS.

By JOHN SCOTI-TAGGART, F.Inst.P., Editor of * Modern Wirelgss.”

The transcript of an address to wireless enthusiasts, * radiated”
from 2LO on the evening of Friday, March 2nd, 1923.

T is only with considerable misgiving that

1 have taken as my subject to-night ** The

Choice and Operation of Valve Receiving
Circuits.” It is because 1 know that none
of you can answer me back that I have had
the courage to speak on such a controversial
topic. As I stand here, there are those who
are adjusting their combined valve and
crystal sets; those who are obtaining excellent
results from a set which uses two high-frequency
valves and a detector valve; and those who,
with some special‘dual amplification circuit,
are telling their friends that the signals they
are now receiving are not nearly as loud as
they ‘were yesterday. Incidentally, let me tell
such friends that it 1s a well known but
curious wireless phenomenon that signals are
never as loud when visitors are present as
when one is working alone.

When so many different kinds of circuits
are being used it is difficult to give advice
which would apply to all cases. I am often
asked : ‘‘I want to arrange a three-valve set,
what is the best circuit to use?’” DBefore
giving ‘an answer, it is essential to know
more, and I propose first to mention some of
the . general considerations governing the
choice of a practical wireless valve circuit.

The three-electrode valve, as used in a
receiver for broadcasting, is employed as a
high-frequency amplifier, as a detector, or as
a low-frequency amplifier. In every receiver
there are flowing two kinds of current. In
the aerial circuit we have the high-frequency
oscillations which are set up by the wireless
waves striking, as it were, the aerial. These
high-frequency oscillations, which change
direction perhaps one million times per
second, are unable, directly, to influence the
telephone receivers which require compara-
tively slowly changing currents to operate
them ; currents changing direction -or chang-
ing in magnitude at low:frequercy. - The,
problem is, therefore, to change the high-
frequency -oscillations into low-frequency
durrents capable of operating the telephones.

To effect this, we use a detector which; in
many cases, is a valve.. A single valve, how-
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ever, used in this capacity is hardly worth
the expense and trouble of upkeep. A good
crystal, while not giving quite as loud results,
will be found a more desirable proposition.
The range of a crystal set, however, is very
limited, and many desire to be able to work
a loud-speaker, in which case a crystal detec-
tor is not sufficient by itself. When loud
signals are desired, or when a long distance
is to be covered, we bring into action the
versatile three-electrode valve. We can
either use the valve to' magnify or amplify
the high-frequency oscillations before apply-
ing them to the detector, or we can pass the
low-frequency currents which are obtained
after detection, not through telephone re-
ceivers, but to one or more valves acting as
low-frequency amplifiers. In some circuits
we therefore have a high-frequency stage of
amplification followed by detection, and, in
others, detection followed by low-frequency
amplification.

Sometimes we use one or more stages of
high-frequency amplification followed by
detection, the final currents being then ampii-
fied by one or more valves acting as low-
frequency amplifiers.

In" all these circuits, we can use either a
crystal detector or a valve to rectify the high-
frequency oscillations and produce low-
frequency currents.

It will be found that, although the crystal
detector gives quite good results, louder
signals are obtainable by using a three-
electrode valve. From these remarks you will
appreciate that, whereas the single valve as a
detector is not of much use by itself, yet the
same valve when used in combination with a
crystal or another valve may be used with
advantage. i

Let us now consider the different kinds of
circuits using one, two, three, four, and five
valves,” and examine which circuits are the
most useful for any- given purpose.

There is one important regulation- which
somewhat limits the nature of a receiving
circuit, but the observance -of which is im-
perative if the listener-in is. to receive his
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musical items, etc., without interruption.
This regulation forbids the use of reaction on
to the aerial circuit or closed receiving circuit
of the receiver. |

Reaction is a phenomenon by the use of
which signals may be strengthened. When
this phenomenon is carelessly utilised, the
receiving set is said to ‘‘ oscillate.”” 1t pro-
duces feeble oscillations which are communi-
cated to the aerial and produce feeble waves
which, however, may travel several miles and
interfere with the reception: of broadcasting.
The incorrect use of reaction, which usually
consists in bringing two inductance coils in
the receiver too close to each other, is nothing
short of criminal, and it is the height of sel-
fishness to adjust your set so that you hear
whistling noises in your telephones or loud
speaker. This is an almost infallible sign
that your set is oscillating, and the unpleasant
noises which you hear yourself are prob-
ably being reproduced in every wireless re-
ceiver within several miles. Even these who
use a permissible circuit should guard against
letting their sets oscillate.

Now to return to the consideration of
different classes of circuits. If you have only
one valve you should use it in combination
with a crystal detector, either amplifying the
low-frequency currents by the aid of a step-
up transformer, or by using the valve as a
lmgh-frequency amplifier with a tuned anode
circuit across” which the detector and tele-
phones may be connected. Certain dual
amplification circuits will give good results,
but I would advise beginners to use a circuit
of a more straightforward character.

The valve is probably best used as a low-
frequency amplifier when the distance from
the broadcasting station is only a matter of a
few miles, but when the receiving station is
farther out, it is usually preferable to use the
valve as a high-frequency amplifier.

When two valves are used, several interest-
ing circuits may be arranged. If within a
few miles of a broadcasting station and a loud
speaker is to be employed, [ would suggest
a cryvstal followed by two low-frequency
amplifying valves. This, however, is not a
very good general type of circuit, and I
would recommend, in nine cases out of ten,
to use one valve as a high-frequency ampli-
fier, and the other either as a detector or as
a low-frequency amplifier.

A good combination is a high-frequency
amplifier with a tuned anode circuit across
which a detector and primary of a step-up
transformer are connected, the secondary
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of the transformer being connected to the grid
and filament of a valve acting as a low-fre-
quency amplifier. For reliable work, it is
very difficult to beat a circuit in which the
first valve acts as a high-frequency amplifier,
the anode circuit consisting of an inductance
shunted by a condenser, the anode of the
first valve being connected through a grid
condenser to the grid of the seeond valve
which acts as the detector. In the anode cir-
cuit of the second valve there is an induct-
ance coil which is coupled to the inter-valve
oscillation circuit to obtain reaction effects.
This class of circuit was first published by
myself some years ago, although it has only
recently come into popular favour, both
amongst experimenters and manufacturers.
I have just published a further development
of this circuit, in which the two valves are
used for amplification, rectification, however,
being obtained by a crystal detector connected
across the tuned anode circuit. Reaction i
obtained from the second valve.*

\When the receiving station is a very long
distance away from the broadcasting station,
I would advise using hoth valves as high-
frequency amplifiers, with a crystal as rectifier.
For coupling high-frequency .. valves 1
strongly recommend a single tuned anode cir-
cuit in preference to inter-valve high-fre-
quency transformers, unless special selectivity
is desired, in which case a loose-coupled
transformer with tuned primary and second-
ary may be used with advantage.

For general work, three wvalves may be
strongly recommended as a minimum. The
two-valve circuits 1 have mentioned may have
an additional low-frequency amplifying valve
added. An excellent three-valve circuit con-
sists of one high-frequency valve having a
tuned anode circuit; a detecting valve in the
anode circuit of which is a reaction coil
coupled to the tuned anode circuit of the first
valve, and a third valve as a low-frequency
amplifier.

This circuit will easilv work a loud-
speaker up to twenty miles from a broad-
casting station, and I frequently use this cir-
cuit at home myself. For very long range
work, the first two valves may be used as
high-frequency amplifiers, the third valve
acting as a detector. If desired, a crystal
detector might be inserted between the second
and third valves, in which case the third valve
might be used as a low-frequency amplifier.

Four valves should give very good results
in all circumstances. The circuit I would

~ * Described in No. 2 of Modern Wireless.
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here  recommend is: One- high-frequency
amplifying valve with a tuned anode circuit,
one detecting valve with a reaction coil
coupled to the tuned anode circuit of the first
valve and  two low-frequency amplifving
valves. [For long range work use the first
two valves as high-frequency amplifiers, the
third as a detector, and the fourth as the low-
frequency amplifier.

Coming to five-valve circuits, | would here
unquestionably recommend using the first
two valves as high-frequency amplifiers using
tuned anode coupling, the third valve as a
detector, and the last two as low-frequency

May 16, 1923

amplifiers. Reaction might be produced by
coupling a coil in the anode circuit of the’
third to the tuned anode circuit of the first
valve.

If the beginner thinks that mv remarksr
have become somewhat involved, | can only
apologise for not being able to reproduce the_
circuit diagrams I have in my mind.

In conclusion, 1 would like to ask if
listeners-in could send me particulars of the
manner in which thev have heard me, to-
gether with a very brief statement of the kind
of circuit they have used. A table of results
should prove of great interest.

Numerous reports have been received. and it is hoped to publish in a future issue, a table shewing the fypes of
apparatus used.

Re the B.B.C. Stamp on Components
(Continued from page 330.)

We believe that the B.B.C. would
be willing to amend its rules, so
that objections to joining the
B.B.C. would only be raised by
those desiring to import foreign
apparatus.

Would the ban on foreign
apparatus hold back science? No,
because enterprising British firms
would be the first to acquiie
British manufacturing rights of
any new inventions of value, The
B.B.C. exercises no right what-
ever of interfering with the private
enterprise of its members in this
direction,

It scems, therefore, to us, that
the B.B.C. stamp scare will turn
out to be a bogev if some
of the outstanding difficulties are
smoothed over. 1t should surelv be
within the scope of the new Com-

mittee to erisure that the organisa-
tion of the B.B.C. acts in no sense
as a combine or monopoly.

1f regulations have to be
changed, let them be changed,
rather than that a svstem, which
offers the onlv real protection to

the British manufacturer, should
be scrapped.

If parts had to be stamped
** British Made,”’ foreign impor-

tation would not be prevented.
If 25 per cent. of an article only
is British made, the whole article
may be stamped * British Made.”
Moreover, there would always be a
great dilliculty in tracing the origin
‘6f - apparatus marked ** British
Made,'* whereas the B.B.C. will al-
wavs talke effective steps to prevent
the misuse of its trade mark. Again,
if foreign headphones are litted

with headbands marked *‘Entirely
British Made,’" there would be no
illegality in the proceeding, and
vet the public would be deceived.

It. therefore seems to us that,
while we would prefer the stamp
* British  Made,”” vet no such
scheme of marking would produce
the desired results. It therefore
seems that the B.B.C. stamp is
the only alternative. Nevertheless,
it is vital, if the stamp is adopted,
that ample guarantees should
be forthcoming from the DBroad-
casting Company that there
would be no abuses of any Lkind
of its privileges. The industry
must be free, the public ‘must not
pay more, and the genuine British

manufacturer must receive ade-
quate protection. That is our
opinion.

TEANNENENNNNENNNNENNNNRNANNS )
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COMPONENTS REQUIRED.

L; : A slider type inductance.

La: A larger slider type induc-
tance.

R : A filament rheostat of about
7 to 10 ohms resistance.

V : A three-electrode valve.

B; : A six-volt accumulator.

B,: A 40- to 80-volt high-tension
battery.

D : A crystal detector.

T : High-resistance ‘phones.

GENERAL NOTES.

This is a high-frequency amplifier
receiver, in which a three-electrode
valve is used to amplify the high-
frequency oscillations before they are
detected. The anode circuit contains
the inductance L,, the circuit being
completed, partly by the self-capacity

of the coil, and partly by the capacity
between filament and anode of the
valve. Instead of having the slider
type inductances, variometers might
be employed.

VALUES OF COMPONENTS.

The inductance L; will vary according
to the wavelengths to be received. To
receive broadcasting the c¢oil may
consist of a tube measuring 4in.
diameter by 5in. long, wound for a
dlistance of 4}in. with No. 24 enamelled
wire.

The other inductance, La, should be
considerably larger. cardboard
tube measuring 4in. diameter by 8in.
long, wound for a distance of 7in. with
No. 24 ertamelled copper wire, will be
found suitable.

In order to receive up to Paris

AERIAL

2,600 metres), the inductance L; may
e wound on a cardboard tube measur—-
ing 4in. diameter by 11in. long, wound
for a distance of 10}in. with No. 24
enamelled copper wire. The induc-
tance Ly may be of similar size, but it
will be found that the loudest signals
are not obtainable uniess some addi-
tional inductance be connected in
series with Ly. It is, therefore, to be
recommended to connect in series with
this variable inductance, a ceoil of
exactly the same size, but without a
slider, the whole of the coil being
therefore in circuit.

NOTES ON OPERATION.

The two inductances, Ly and L,, are
adjusted until the loudest signals are
obtained. Careful adjustment of the
rheostat R and the detector D will
improve signals.
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AN INDUCTIVELY COUPLED CRYSTAL
RECEIVING SET

By E. REDPATH, Assistant Editor.

This is the concluding portion of the article describing a selective crystal receiving sel,

components “as described in
the first portion of the article,
fitted them temporarily upon a base-
board and tested them upon actual
signals, it remains to assemble
them complete into a suitable con-
taining box or cabinel.
During the preliminarv test it
will have been discovered that the
tuning  of both

H.\\’L\'G completed the various

which appeared in our last issue.

PART 1II

By moving the secondary tuning
switch on to the third, or even on
to the second, stud and increasing
the condenser value to compensate,
it will be found that the couplings
can be further reduced, say to s50.
or even to 40, degrees with scarcelv
any loss of signal strength, and
that a slight adjustment of the acrial
tuning variometer will greatly re-

crystal detector, there are four ad-
justments provided. The knob with
engraved dial to the left operates
the variometer which tunes the
aerial circuit, whilst that on the

. right controls the secondary tuning

condenser. Between the two dials
and immediately in front of the
crystal detector is the 6-point
secondary tuning switch which

selects the num-

the oerial and the
secondary circuit
is much sharper
that is to say,
more critical
when the primary
coupling coil is
adjusted so as
to give a
*loose ' coup-
ling between the
aerial and secon-
darv circuit.

It will also have
been noticed, no
-doubt, that al-
though signals
are possibly some-
what - stronger
when the secon-
dary circuit com-
prises a large
amount of in-
ductance and a
small amount of
capacity, the tun-
ing is  {urther

ber of turns.of the
secondary induct-
ance. With the
switch upon the
left-hand stud s0
turns only are in
circuit, and, mov-
ing to the right,
each subsequent
stud includes an
additional 30

turns of induct-
ance. In front of
the secondary

tuning switch is
the coupling
knob, provided
with a small
pointer  moving
over a scale
graduated  from
o® to 9o° and
right in front of
the set are the
two tclephone ter-
minals,

sharpened by the

use of a fewer

number of turns

of the secondary coil and an in-
creascd amount of capacity.

For instance, suppose that good
signals are being received with the
secondary tuning switch upon the
fourth or fifth stud; the secondary
condenser at about 40 degrees and
the coupling at 70 degrees—that is
to say, only 10 degrees short of the
tightest possible coupling—and that
some interference is experienced
from a spark station operating upon
a wavelength fairly close to that to
which the receiving set is tuned.

.

B 6

Fig 11.—The compleled sel.

duce, if nof entirely eliminate, the
interference from the spark station.
In this connection it should be
noted that, following any appreci-
able adjustments in the secondary
circuit, particularly of the secon-
dary tuning switch or the coupling
between the circuit, a small final re-
adjustment of the aerial tuning the
variometer will be necessarv.

Assembling the Set

The photograph, Fig. 11, shows
the completed set. Apart from the

336

The
Containing Box

Details of the

containing box or cabinet are
given in Fig. 12. The present
writer has rather a preference

for the sloping top-type of con-
taining box, although its use in the
present instance necessitates saw-
ing a corner piece off the aerial
tuning variometer, which otherwisc
would touch the back of the box.
Readers who may desire to avoid
the necessity for cutting the vario-
meter should make the containing
box gsin. deep at both front and
bacls.
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The ebonite top panel should be
carefully cut to size and marked
off and drilled in accordance with
the details given in Fig. 13.

The Secondary Tuning Switch

Fig. 14 (a) and (b) show plan and
elevation respectively of the 6-point
secondary tuning switch,

%L

the com-
RSvde Pieces x4 "

| .
- Base S 1%

""" %
Fig. 12.—Delails of the conlaining
box.
ponent parts of which—namely,

six contact studs with nuts, two
brass stops also with nuts, and
laminated switch arm with brass-
bushed ebonite knob and lock-nuts
—may be purchased from any wire-
less dealer.

Mounting the Secondary and
Coupling Coils

Before further components are
fitted in place behind the panel the
secondary and coupling coils should
be mounted as shown in Fig. 13,
and the tappings from the secon-
dary coils should be carefully sol-
dered to the shanks of the respective
contact studs. The j0-turn tapping
should be connected to the first or
left-hand contact stud, and each of
‘the go-turn tappings, in proper

Y/
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Fig. 13.—Drilling plan of the ebonite
panel.

order, to the succeeding contact
studs. The last stud will, of
course, be occupied by the wire
from the end of the secondary coil
furthest from the coupling coil.
Provided that care is taken not to

remove the insulation from the con-
necting wires except at the point
where each is soldered to. the con-,

.tact stud, there is no necessity to

employ insulating sleeving in this
case.
The Secondary Condenser

The assembly of the secondary
condenser is shown in Fig, 16.
This condenser is built up entirely
from standard parts, and consists
of five fixed and four rotary vanes,
the fornier being 3lin. and the
latter 23in. across the diameter.
The spring on the condenser which
makes contact with the moving
plates is to be connected to the
starting end of the secondary coil-—
that is to say, to the end turn ad-
jacent to the coupling coil—whilst

I T
]

Fig. 11 (a) and (b).—TIle 6-poinl
tuning switch.

the fixed plates are-to be connected
to the spindle of the tuning switch.

The Coupling Coil Connection

Close to each projecting end of
the coupling coil spindle a small
countersunk-headed brass screw is
passed through the cardboard
secondary tube from the inside and
fitted with a washer and two nuts.
A small piece of flexible wire sol-
dered to the brass bush on the
spindle, or to the spindle end itself,
wrapped once round the spindie and
secured beneath the washer on the

Coil 3 202"

7 -M
VRITZ ¢ 7777 2277

i 195"
Fig. 15.—Mounting the secondary
and coupling coils.
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small screw just mentioned, en-
sures good contact with the end of
the coupling coil and affords a fixed
point from which connections can
subsequently be taken to one side of
the variometer and to the aerial
terminal respectively.’

The Telephone Condenser

A small fixed condenser, capacity
0-001 to 0-002 uF, should be fitted

between the two telephone ter-
o i, ™
[ ——— =
. e
Fri M
i Bk

Fig. 16.—The secondary condenser.

minals and securely connected
thereto. The condenser actually
fitted to the original set is a Dubi-
lier, capacity 00013 uF.

Mounting the Variometer
Reference has already been miade
to the necessity for cutting the
variometer in order to enable it to
be fitted into a small sloping top
cabinet. The amount of cutting re-
quired and the method adopted for
mounting the variometer to the
back of the ebonite panel will be
seen on reference to Iig. 17. Four
brass wood screws passed through
the ebonite panel into the \vooden
stator of the variometer, the dis-
tance pieces employed being eight
spacer washers as used for variable

condensers, two at each screw.

Fig. 17.—Method of mounling the
variometer behind the panel.

In last week’s issue the number of
turns of wire to be wound upon the
winding former for the stator coils
was inadvertently given as 48 to

B 7
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50, this being the correct number
for the complete stator, each half
stator winding therefore requiring

nected to one side of the coupling
coil, from the other side of which a
direct ‘connection is to be taken to

Mavy 16, 1923

connected to the spindie of the tunra
ing switch and to one of the tele-
phone terminals, the remaining de-

tector and telephone

terminals being con~
nected togdether.

In a receiving ‘set
of this description,
therefore, there are
reallv three circuits,
namely, the aerial
or open circuit, the
secondary or closed
circuit, both of
which are oscilla-
tory circuits; and,
thirdly, the detector
circuit, including the
crystal detector it
self and the tele-
phone receivers. The
last-named is what
is known as an
aperiodic  or non-
oscillatory circuit.

Results Obtainable

With a set of this
nature, having
several more or less
critical adjustments,
the results obtained

Fig. 18.—Components assembled complete behind ebonite panel.

only 24 or 23 turns. In order to
obtain the greatest useful range of
a variometer, the total number of
turns on the rotor should be the
same as on the stator.

Connecting up
With all these components se-

Fig. 19.—Complete circuit diagram.

cured in place upon the back of the
ebonite panel, as shown in the
photograph, Fig. 18, and the tap-
pings from the secondary coil duly
connected to the respective contact
studs as already described, it re-
mains to complete the connections
in accordance with the wiring dia-
gram, I'ig. 19.

The acrial terminal is to be con-

B8

the variometer and thence to the
earth terminal.

The moving plates of the variable
condenser are to be connected to the

starting end (close to the coupling

will be considerably
improved as the
owner gains experi-
ence in the manipulation of the set.
A few preliminary trials of the ori-
ginal set, however, show the
tuning to be quite selective even
in the case of signals received from

Varcometer

K

Zed.

L//_,_/

Fig. 20.—A back-of-panel wiring diagram.

coil) of the secondary coil and to
one side of the crystal detector,
whilst the fixed plates are to be
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coast stations and shipping operat-
ing upon the 6oo-metre wave-
length.
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A COMPLETE COURSE ON THERMIONIC VALVES

By JOHN SCOTT-TAGGART, F.Inst.P., Member I.R.E. Author of

“ Thermionic Tubes-in Radio Telegraphy and Telephony,” ‘¢ Elementary

Text-book on Wireless Vacuum Tubes,”” * Wireless Valves Simply Ex-
plained, ‘' Practical Wireless Valve Circuits,” eic., efc.

PART VI

(Continued from No. 5, page 276.)

A Water Analogy for Explaining the Action of

increased flow of water, of course, passes round
the Three—electrode Valve.

the tube C.

IG. 1 shows an analogy which has been used
a number of times, both in America and in
this countrv, and helps the beginner to
understand how the three-electrode valve works as
an amplifier. In this figure we have a propelier
B, driving water out of a vessel W up into
a ‘rose F, which might be a rose of a watering-

Fig. 1—A waler analogy.

can. The water is sprayed out from F, and some
of it falls back into the vessel W, while some of
the water is sucked up into the inverted funnel A,
owing to a strong suction draught, caused by pro-
peller B,, the lower end of which is placed just
above the water in W.

The suction created by the progeller B, is not
sufficient to draw more than about half the water
sprayed out from F. The water.that is drawn
up into the funpnel A passes round the tube C
and falls back again into the vessel W.

The third propeller G is placed in between the
rose F and the funnel A. This propeller may be
rotated by turning the handle H. 1f this handle
be turned in a right-hand direction the propeller
G increases the upward draught, and so helps the
inverted funnel A to .collect, more water. The

In this analogy the rose F corresponds to the
filament of -the valve, the inverted funnel A corre-
sponds to the anode, the propeller B3, corresponds
to the high-tension battery, the propeller B, cor-
responds to the filament battery which causes
electrons to be emitted from the filament, and the
propeller G corresponds to the grid. Turning the
handle H round in a right-hand direction so as to
cause an increased flow of water round through
C corresponds to placing a positive potential on
the grid of a three-electrode valve.

If we reverse the handle H, and therefore the
propeller G, although there is an upward draught,
which tends to cause water from F to go to A,
vet the propetler G will now exercise a down-
ward draught, which will tend to oppose, more
or less, the upward draught into A.

The result will.be that a smaller proportion of
the water coming from F will go to the inverted
funnel A and round the water circuit C. This
decrease in the flow of water round C corre-
sponds to a decrease in the anode current of a
three-clectrode valve when a negative potential
is applied to the grid.

What is a Filament Rheostat?

A filament rheostat is a variable resistance
usually having a maxi-
mum value of about 7
ohms, which is used for
varying the current flow-
ing through the filament.
By its means it is possible
to vary the temperature of
the filament, and therefore
the number of electrons
emitted from it per second.

The usual type of fila-
ment  rheostat is  that
shown in Fig. 2. A rotary &
type is now universally em- Fig. 2—A filament
ploved, and it consists of rheostat.
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a coil of wire having a relatively high resistivity,
and a switch arm which moves round, so that a
smooth variation of resistance is obtainable,

Where is the Filament Rheostat Connected ?

The filament rheostat is connected between one
of the pins on the valve going to the filament
and one terminal of the six-voit accumulator
used for heating the filamient. The other fla-
ment pin of the valve is connected to the other
terminal of the accumulator.

Whether the rheostat is connected in the nega-
tive lead to the accumulator or the positive one
depends upon the circuit to be emploved. Where
the valve is used as an amplifier the rheostat is
best connected to the negative lead.

Fig. 3 shows, pictorially, where the filament
rheostat R is connected. It will be seen that it
is placed between one of the filament pins E and
the negative terminal of the six-volt accumulator
B,. It does not matter whether the moving arm
or the end of the resistance of the rheostat is
connected to the negative terminal of thé. ac-
cumulator, nor, of course, does it matter which
of the two pins on the valve, which go to the
cnds of the filament, is considered the negative
pin.

The other pin, F+, is connected to the posi-
tive terminal of the accumulator B,

Fig. 3.—Use of rheostal.

Although in this figure the leads are shown
twisted on to the actual valve pins or legs. vet
in most cases the valve would actually be ftted
into a valve holder, which, however, is supplied
in pins arranged in a similar way to those on
the valve itself.

Fig. 4 shows how' the arrangement represented
in Fig. 3 is shown in a circuit diagram.

May 16, 1923
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Fig. 4 —Circuit representation of rheostat, efc.

What are the Two Kinds of Amplification ?

In a wireless receiver therc are two kinds of
currents flowing. \Ve have, in the first place,
the high-frequency currents in the aerial circuit
before it is applied to the detector, and we also
have the low-frequency currents which work (he
telephones.

\We may either amplify the original high-
frequency currents in the aerial circuit before
applying them to the detector, or we can amplify
the currents which normally would have gone
to the telephones. Very often we use both forms
of amplification. !

The kind of amplification in which the original
high-frequency currents are amplified befare
being applied to a detector, i< called *‘high-
frequency amplification,” or ‘' radio-frequency
amplification.”” The kind of amplification em-
ployed when the low-frequency currents are
amplified is known as *low-frequency amplifi-
cation,” *‘ audio-frequency amplification,”’ *‘ note
magnification,’’ or *‘ note amplificaticn.”’

When is High-frequency Amplification Employed ?

High-frequency amplification is used when it
is desired to reccive over long ranges, or to
receive signals on a small aerial, or loop. Wealk
oscillating currents will not operate a crystal
detector, and it is therefore important to
strengthen up the oscillations in order that the
detector will work effcctivelyv.  High-frequency
amplification is particularly useful for bringing
in signals. which could not otherwise be heard.

Another advantage of high-frequency amplifi-
cation is that, owing to the circuits employed,
a greater degree of selectivity is obtained. In
other words, it is easier to separate out signals
from one which would interfere with them.

When is Low-frequency Amplification Employed ?

This form of amplification is wused - for
strengthening signals which may already be com-
fortably heard. The chief value of low-frequency
amplification is in cnabling a large volume of
sound to be obtained, and this form of amplifi-
cation is almost essential if a loud-speaker is
to be used.

.24
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Describe How a Three-electrode Valve May be
Used to Strengthen the Signals from a Crystal
Detector Receiver.

Fig. 5 shows the arrangement of the apparatus
for receiving signals by the aid of both a crystal
detector and a three-electrode valve.

The portion of the circuit to the left of the
diagram shown is an ordinary crystal receiver
circuit. The letter C represents the telephone

condenser which gets charged up with rectified
pulses.

Instead of connecting high resistance

Fig. 5.—Crystal and valve receiver.

telephones across the condenser C, we connect
the top terminal of C to the grid terminal of the
valve holder. The other side of the condenser
C is connected to the negative terminal of
the filament accumulator B,. To the ter-
minal F—, which goes to one side of the fila-
ment, is connected one side of the filament
rheostat R, while the other side of this rheostat
is connected to the negative terminal of B,.
The terminal F+ is connected to the positive ter-
minal of B;. To the pin A is connected a wire
from one side of the telephones T, the other side

Wireless Weelkly

of which is connected to the positive terminal of
a high-tension battery B, ot about 6o- volts.
The negative terminal of B, is connected to the
positive terminal of the filament battery B,.
The operation of this circuit will .be readily
understood by those who have read previous in-
stalments of this series. The varying potentials
across the condenser C are of low-frequency,
and are applied across the grid and filament of
the valve V. The variations in the potentials of
the grid cause large changes in the anode cur-

Fig. 6.—Simple valve amplifier circuit.

rent of the valve, with the result that the sound
in the telephones is much greater than it would
have been had the ’phones been connected
directly across the condenser C.

Draw a circuit corresponding to the pictorial
arrangement of Fig. 5.

Fig. 6 shows the circuit diagram of Fig. 3.
Similar letters are used for the different
parts.

In actual practice the condenser C is usually
omitted, as there is sufficient capacity between
the grid G and the filament F inside the valve.

A NOVEL TEST LAMP

The two valve pins shown are

RATHER interesting device

mounted on a piece of cbonite jin.

A which should interest begin-
ners and which may prevent

the burning out of a valve is shown

in .the accompanying photograph.

The idea of the device is to fit
it into the two valve sockets pro-
vided for the filament pins on the
valve and to see whether the circuit
is correct before placing the valve
in position. It not infrequently
happens that when a beginner is
trying his circuit there is a sudden
flash and 15s. has disappeared.
The device here illustrated will re-
sult in a small flash lamp being
burnt out if there is anything wrong
with the circuit.

The whole arrangement_may be
made for a little over a shilling,
and only uses parts which may be
bought at any wireless dealers.

IO

The test lamp with its mounting.
341

thick, 1in. by 2in. long. The dis-
tance between the plugs is such
that they will fit into the filament
sockets in the valve-holder.

An ordinary flash-lamp holder is
fixed to the ebonite base on one side
by the nut sccuring one of the
plugs, and on the other side by
by a small nut and bolt. The con-
nection to onc of the plugs is
thereby affected, while the other con-
nection is made by taking a lead
from the screw F on the lamp
holder to the upper nut of the other
plug.

A device of this kind has many
other applications. For example, it
might be used as a fuse to be con-
nected in series with the high-
tension battery.
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Valve of the Future.

HE low-temperature valve is

gaining vapidly in popularity,

and if any maker could put one
on the niarket at a moderate price,
say 41, he would, I believe, capture
nearly all the trade. Though it is
a vast improvement upon the
ordinary type as regards compara-
tive ethciency, we cannot look upon
even the low-temperature valve as
the last word. ‘The EM F. re-
jquired on the flament runs from
1% to 3 volts according to type, and
there are valves that consume no
more than one-tenth of an ampere
in the way of current, but we must
regard these figures, remarkable
though they now seem, merelv as
indications of what the valve of the
future will be like. Inventors are
hot on the trail of a filament that
will emit when cold or nearly so.
Once they have found it, and find
it they surely will, we shall have
valves whose filaments are heated
to so low a temperature -that not
even a red glow will be visible.
Probably some slight energising
current will be necessary, but this
will be of the kind that a single
small dry cell can supply.

Another direction in which con-
siderable progress has already been
made is in the reduction of the
anode potentials necessary for efli-
cient reception. A valve is made
to-day avhich works quite well with
only 15 volts on the plate, and
rcadable signals can be obtained
with as little as 10 volts.

The ‘ Distance Itch.”

The oscillation liend continues in
his wickedness providing nightly a
series of farmyard imitations that
are not in the Broadcasting Com-
pany’s programmes. At times his
activities are so poisonous that one
switches off in despair. Reradia-
tion, or rather the finding of some
means of putting an end to it, is
one of the problems of wireless
to-day. Conditions are very bad

s

in some places, and what they will
be like next autumn, when we may
reasonably expect the number of
owners of sets to have doubled,
one hesitates to imagine.

The cause of about nine-tenths
of the trouble is, I think, what the
Americans poetically term the
‘“itch for distance.” You have—
no, no, some other feliow has, let
us say, for vou, no doubt, lead a
blameless life with never a shiver
of oscillation—he has, then, a single
valve set of which he is inordin-
ately proud.

Several of his friends have simi-
lar sets and similar feelings about
them. They meet; they talk. You
may imagine what they say. The
spirit of emulation is roused in
their breasts, and each and every
one of them sets himself the task
of obtaining receptions that will
make the others blush for very
shame.

The net result is that the whole
coterie indulges in an orgy of re-
action, using large coils coupled as
tightly to the A.T.I. as the ivy is
to the oalk, and pushing up the
pointer of the reaction condenser
to its very limit. This is not wire-
less, for there is no merit in re-
ceiving distorted transmissions,
even though they come from vast
distances. 'T'he true art is.to obtain
perfect reception free from any sign*
of * woolliness.”

Therefore, if a fellow has but
one valve he should not strain to
achieve the impossible, but should
concentrate rather upon making it
a thoroughly efficient receiver of
stations within its range. If the
*“ distance itch *’ persists try one of
the new. super-regenerative circuits
and use a frame aerial until vou
have obtained thorough control of
it.

Gramophonics.

One often hears levelled at wire-
less the criticism that its receptions
are * gramophony,” and in, per-
haps, the majority of cases such
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comment is fair and just

Many
people make a fetish of mere noise

and are not satisfied until their
loud-speakers belch forth a raucous,

discordant, ear-splitting medley of
distorted sound. You- can get
as much noise as would satjsfy

even a nigger camp meeting, merely
by piling note-magnifier on note-
magnifier; but jt won’t be nice
noise; in fact, if produced in the
neighbourhood of the oyster’s
breeding grounds during these R-
less months, it would, I imagine,
seriously annoy the mollusc, since,
as everyone knows, a noisy noise
is anathema to him.

Now the wireless set should not
be gramophony. If it is there is
something wrong with it. It may
be that one of the I'N.F. amplifiers
is oscillating; it may be that the
rectifier is not working on the pro-
per portion of its curve; it may be
that the note-magnifier is calling
for an extra dry cell or twe to
supply a negative potential and
suppress grid current. The fault
may lie in the L.F. transformer.
or it may be found in the loud-
speaker itself.

Wherever it has its secret lurk-
ing place there is a fault, and your
real enthusiast will arm himself
with pliers and screw-drivers and
other implements of his craft, rest-
ing not until he has found it and
corrected it. Hasty men with
ultra-musical ears have been
known to adopt swifter methods
with a sledge hammer.

 Soft Sawder.”

In vour early davs you were no
doubt lured on by articles written

by criminal optimists such as
myself, which described the utter
simplicity of soldering. “ This,”’

said vou, *“is child’s play. I will
no longer pay out good money to
the cycle shop for the joining to-
gether of this and that. 1 will pro-
vide myself with a trusty soldering
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iron and will accomplish my own
jobs! ™’

You bought the iron and a thick
stick of solder, also some horrible
messy compound which had to be
smeared over 'the joint-to-be as a
preliminary . to operations. And
then the solder wouldn’t run, or if
it ran it wouldn’t stick; and when
you tried to attach a wire to the
end of a terminal that projected
through a panel the ebonite around
it straightway began to dissolve
into a loathsome stickiness.

Probably you hurled the iron
through the window or used it
thereafter as a poker or a case-
opener, and expressed your opinion
in no polite terms of those who
said that soldering was easy. At
the risk of driving you to further
frenzy 1 repeat that it is, but not
if you use the solder that comes in
fat sticks. This has too high a
melting point for wireless purposes.
Buy some thin blow-pipe solder,

and- I venture to predict that
you will reinstate the soldering
iron in its place of honour, no

longer regarding it as a villainous

implement that no decent man can

handle without loss of self-respect.
Spaghetti.

People have been puzzled over the
advertisements that appear in
American "wireless papers offering
unlimited quantities of spaghetti
for sale. Some have concluded that
wireless enthusiasts in the New
World have decided to pay homage
to Senatore Marconi by making the
national dish of his country their
staple article of diet. A beautiful
and touching thought, but unfor-
tunately Uncle Sam’s ‘‘radio fans ”’
have no such fine intentions.

¢ Spaghetti >’ is, with them, wire-
less slang for the insulated rubber
sleeving, which we prosaically term
systoflex. The name has, however,
been responsible for one of those
little episodes that come as gleams
of sunshine in a dull world. One
constructor did actually insulate his
entire set with genuine macaroni,
spending hours in threading wires
through its tortuous lengths, and
then sent an S.0.S. letter to
brighten the otherwise monotonous
lot of an editor. Possibly it was
the same optimist who, living in a
thirty-fourth-floor flat, buried his
earth in a window box.

Youthful Experts.

One of the most curious points
about wireless is the avidity with

14

‘which schoolboys have swallowed

every fact in connection with the

new science. Years ago, when
wireless was unthought of, such
things as ohms, amperes, and

microfarads aroused the same feel-
ings of bored disgust in the boy’s
breast as did  Euclid’s strange
thirst for constructing complicated
designs, or the eccentricities of
Greek irregular verbs. Now all is
changed. Mention such a topic as
eddy-currents in the hearing of a
schoolboy and he will bombard you
with eager questions until he has
profited by all your knowledge—or
exposed your lack of it.

Wireless owes much of its popu-
larity to the youngsters. Their
staid parents, having read some-
thing about its possibilities, in-
vested a shilling or so in a hand-
book, but gave it up as a bad job
after looking through the illustra-
tions and seeing that thev were full
of mysterious curls and zig-zags
and things with arrows shot
through them like hearts after a
visit from Cupid.

But the schoolboy reads, and
having read imparts the fruits of
his knowledge in simple language
to his parents. Then, when he had
explained everything, paterfamilias
fared forth and bought a set, or
provided little Willie with the
necessary parts for the making of
one. Now Willie has taught his
sire so well and so truly that he is
capable of operating the set all by
himself and even of dealing with it
when it jibs, though the youngster
has gone back to school and is ne
longer there as a present help in
time of trouble.

They Know.

But seriously, the degree of
knowledge attained by some boys
is remarkable. 1 had a visit a few
days ago from a sixteen-year-old
who is making—and making jolly
well—a five-valve set.” He was not
quite ‘sure which form of high-
frequency amplification to adopt, so
he came to ask if he might test
various kinds on my experimental
set.

He knew the subject really well,
and when it came to handling the
sct he took to it as a duck takes
to water. The designs which he
showed me were first-rate; every-
thing had been calculated out to a
nicety, and the result when the job
is finished will be a set fit to take
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its place besides most of those con-
structed by people of maturer
vears and far wider experience.

It’s rather hard lines, don’t you
think, that such a youngster, and
he’s only one of thousands, can’t
legally hold any form of receiving
licence until he is twenty-one years
of age.

But These Don’t.

Quite a different sort of ‘“‘expert ”’
is the fellow who, last month sell-
ing tripe or engaged as a sartorial
artist, is now in business as an
authority on wireless. You know
the sort of man I mean. He will
erect your aerial (probably minus
insulators), install vour set, and
give you advice when it goes
wrong. He knows little or nothing
about the job, and, despite his
assurance, he is a man to beware of.

A friend of mine who has had
trouble with his set recently con-
fided it to the ministrations of one
of these, who, after getting the
wiring into the most appalling
mess, sent it back saying that he
could do nothing with it as it had
apparently been struck by light-
ning! The underside of the panel
looked far more as if a madman
had been having a game of cat’s
cradle with the wires.

Be careful, too, how you buy
high-tension batteries from: these
people.  They have an engaging
little way of using them for long
periods for demonstration purposes
and then putting them bacl on the
shelves for sale as. new goods.
Personally, 1 can’t think why the
makers don’t adopt for H.T. bat-
teries a paper seal like that used
for pocket flash-lamp batteries.

A New Game.

One writer I notice has been re-
commending wireless .hare and
hounds as a new pastime. The
hare rides in a sidecar and trans-
mits little messages of encourage-
ment or defiance on a pre-arranged
wavelength  whilst the hounds
follow on motor bikes, cars,
donkey carts and what-not fitted
with receiving sets. 1 suggest as
an alternative the game of Hunt
the Squealer playved with direction-
finders during broadcasting hours.
On being run to earth the culprit
is, of course, clubbed to death. His
aerial neatly coiled up is awarded
as a trophy to the first hound home.
I would like to play that game!

WIRELESS WAYFARER.
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énetism b Electricity

By J. H. T. ROBERTS, D.Sc.,

*ﬁ

H‘}‘ [\‘“ .' ‘ il

F.Inst.P., Staff Editor (Physics).

Readers who are faking up wireless as a hobby, and have liltle or no electrical know-
ledge, will find a careful perusal of this special series of arlicles of greal assislance.

Dielectric Constant or Specific
Inductive Capacity.

I has been stated that the

capacity of a condenser depends,

amongst other things, upon the

nature of the insulating inaterial

hetween the plates. If in a
simple condenser a slab of
(say) parafiin wax be inserted

between the plates, the capacity
of the condenser will be in-
creased. The property of an in-
sulating material upon which de-
pends its power of affecting the
capacity of a condenser in which it
is used as the insulating medium
is called its * specific inductive
capacity.” As  the insulating
medium between the plates is some-
times called the ‘‘dielectric.”
another name for the specific in-
ductive capacity is the “*dielectric
constant.” Since a.condenser has
a greater capacity when the dielec-
tric is parafin wax than when the
dielectric is air, we say that the
specific inductive capacity (or dielec-
tric constant) of paraffin wax is
greater than that of air. The
specific inductive capacities of
various insulating substances differ
very considerably.

There are many other interesting
matters connected with electro-
statics which may perhaps be de-
scribed on some other occasion, but
for the present, as this Course is
intended to prepare the reader for
the study of wireless, 1 will only
deal with those which are of most
direct utility in that connection.
Some of the subjects which are
here treated in an elementary way
will be dealt with in greater detail
in a course of '* Principles of Wire-
less ”’ in this journal,

B I4

PART VI
(Continued from No. 5, page 284.)

The fundamental principle under-
lying the production of wireless
waves illustrates in a striking way
the identity of static and current
electricity. [For, as the reader will
find later, the **wireless trans-
mitter > consists essentially of a
condenser whose plates are con-
nected together by means of a con-
ducting wire. The charge upon one
plate flows along the wire to the
other plate, and whilst the flow is
taking place the electrostatic
charge appears as current elec-
tricity in the wire. Under special
conditions, the charge overshoots
itself, as it were, and stores itself
up on the opposite plate of the con-
denser, so charging the condenser
the opposite way round : whilst this
is taking place, the current elec-
tricity is re-appearing as electro-
static charge. The reverse action
then sets in and the charge begins
to flow back along the wire To the
first plate, and so on. It is because
this arrangement, which is funda-
mental in wireless transmission and
reception, has, as it were, one foot
in the domain of ‘‘electrostatics
and the other in that of *‘current
clectricity,”” that I have specially
emphasised the identity of elec-
tricity, whether it be in motion or
at rest. Remember that potential
difference has just the same mean-
ing when applied to the terminals of
the electric light mains as when
applied to two oppositely charged
spheres; that the resistance of a
conductor is the same property
whether it be involved in the pas-
sage of a current through the fila-
ment of an electric lamp or the dis-
charge of a body by touching
with the finger; and that the elec-
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tric cwrrent which flows from a
*frictional machine ”’ is the same
as that which floswvs from an elec-
trical accumulator. There may be
differences in the strength of the
current, and in some cases the cur-
rent is mainlained, whilst in others
it falls to zero as the electrification
is discharged, but these are merely
incidental circumstances and do not
affect the identity of its nature.

Lightning Conductors.

Under some circumstances a
cloud may become electrically
charged to a very high potential
(as compared with the zero poten-
tial of the earth), and if such a
charged cloud drifts into the vicinity
of an eievated conductor, such as a
church spire or a wireless aerial,
a discharge may take place through
the conductor, the electrification on
the cloud escaping into the earth so
as to cqualise the potentials of the
two bodies-—the cloud and the earth.
Owing to its large dimensions, the
cloud may possess considerable clec-
trical capacity, and if it is at a
high potential, the quantity of
electricity stored upon it may be
very great. When the- discharge
commences to take place, the cur-
rent which flows probably depends
upon the potential difference and
the resistance of the conductor.
In the case of a church spire the
resistance may be very large, but
it must be remembered that the
potential of the cloud may be ex-
tremely high (many hundred-
thousand volts). Once the dis-
charge commences, the heating
effect may diminish the resistance
of the electrical path to the earth
(which then probably includes the
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air in the vicinity), and a current
will flow of .short duration but of
enormous ampere-strength.  The
heat:: produced . by this current is
very great, and as it is evolved in
an extremely short space of time,
the material of the conductor as
well as the air in the vicinity may
expand with explosive rapidity and

violence.f - In order to. obviate
such disruptive .discharge, it is
usual te protect elevated projec-
tions such as towers, spires, etc.,
by attaching to them strips of
high-conductivity = copper with a
number of sharp points at the
upper . extremity, the lower end of
the strip being deeply embedded in

Wireless Weekly

the earth. Such ‘a strip- is known
as a lightning conductor, and pro-
vides an easy path for the dis-
charge to earth. .In a wireless
aerial it is desirable to have an ar-
rangement for enabling a lightning
discharge to travel direct to earth,
so that damage to the indoor ap-
paratus may be averted.

ELECTROSTATIC INDUCTION

Nor only do two oppositely
charged bodies attract one an-
other, but a charged body may
attract an uncharged body. At
first sight it appears that thess
are two separate phenomena, but
in reality they are of the same
nature in both cases. For when
an uncharged body is brought into
the vicinity of a charged body, a
separation of electrification upon
the uncharged body talkes place,
and electrification exhibits itself
upon the body in the regions nearest
to, and remote from, the original
charged body. Fig. 1 indicates the
conditions under - consideration.
The electrification in the region C
will be of the opposite sign to that
of A, and the electrification in the

Fig. 1—Showing

induced charges
C, D produced on uncharged body B
by presence of charged body A.

region of D will be of the same
sign as that of A. This effect is
known as ‘‘electrostatic induc-
tion,” for the two charges cn B
have been induced by the presence
of the charge on A and they are
only evidenced so long as A is pre-
sent. It should be noted that there
is no free charge created upon B,
for the two induced charges which
are temporarily called into evidence
are equal in amount and opposite
in sign.

Law of Inverse Squares

Two opposite electric charges
attract one another with a force
which is inversely proportional to
the square of the distance between
them; thus the attraction when
they are separated by a distance of
2ft. will be one-quarter of the
attraction when their distance

apart is 1ft.; if they are separated
by a distance of 3ft., the attractive
force between them will be one-
ninth, and so on.

Returning to the bodies A and
B in Fig. 1, it will be seen that
the distance between the charges on
A and C is less than the distance
between the charges on A and D.
Therefore, the attractive force
between the charges A and C wiil
be greater than the repulsive force
between the charges A and D
(these latter charges are .of the
same sign, and therefore repel one
another). The net result is that,
owing to the induced charges
upon B, there is a resultant attrac-
tive force between the bodies A
and B.

Thus it is clear that the attrac-
tion between a charged and an un-
charged body is really. the same in
nature as the attraction between
two charged bodies, because the
uncharged body in the vicinity of
a charged body has an electric
charge induced upon it and the
conditions are then- similar to those
of two charged bodies. The attrac-
tion, in fact, is preceded by induc-
tion.

Lines of Electric Force

The electrostatic force between
two charged bodies consists really
of a strain in the invisible medium
called *‘ the ether.”” It will be im-
possible to say much about the
ether at present, although more will
be said on that subject elsewhere.
We may remark, however, that the
ether is supposed to be an invisible,

* The mechanism of a disruptive
lightning discharge is very complicated,
but the above is a simple description
of what happens. Itis probable that
in many cases the discharge is oscilla-
tory, and therefore the resistance
offered by a conductor is greater than
its ohmic resistance owing to the
“skin-effect.”” This is the reason for
making a lightning conductor in the
form of a flat strip rather than of
circular cross section.
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intangible medium which exists in

and through all matter and all
space. Electrcstatic, magnetic, and

many other effects are best con-
sidered as being manifestations of
disturbances in this invisible ether
medium.

Imagine two equal oppositely-
charged spheres as shown in Fig.
2, \ being positive and B negative,
and suppose we had a tinv body,
say the size of a pin’'s head, with a
small positive charge upon it (both
the body and the charge which it
carries being so small that they did
not disturb the electric field between
A and B) and we could release the
small particle at the point P, on the
surface of \. Owing to its positive

Liéne of Force

Fig. 2—Showing direction in which

minute positlve charge would (ravel

towards B if starting from various
points on A.

charge, it would be repelled from A
and attracted to B, and it would
follow a path from A to B along
the line L,. If, however, it were
released at the point P,, it would
not now follow a straight
path towards B, but would travel
along the line L.+t If it
started from the point P,, it would
travel along the linc L, and so on.
Thus the lines drawn in Fig, 2
indicate, at each point, the direc-
tion of the electrostatic force exist-
ing in the ether, due to the two
charged bodies. These imaginary
lines are called ‘‘lines of electric
force.” In the figure only certain

t It is assumed that it travels
slowly, so that it does not '‘fly off
at a tangent.”
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individual paths have been indi-
cated, but it will be understood
that we could draw an infinite
number of lines from an infinile
number of points on the surface
of A, ending upon the surface of
B

The conception of these lines of
force is due to FFaraday, and is ex-
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Fig. 3.—(a) Lines of force belwecn

plates of charged condenser. (b) Effect

produced by introducing paraffin-wax
slab.

tremely useful in enabling us to
form a mental picture of the char-
acter and properties of an electric
field. It is convenient, for ex-
ample, in the diagrammatic repre-
sentation of an electric field, to
indicate an intense field bv crowded
lines of force, and a weak field by
just a few lines.

Lines of Force in Dielectric

A\ good example of this may be
given by considering the effect of a
slab of paraflin wax inserted be-
tween. the plates of a condenser,
as mentioned in a previous article.
If the two plates are separated by
air, and a charge is given to one
plate, the lines of force will be
somewhat as represented in Fig.
3a. It is convenient to regard each
line of force as being in a state of

tension and to imagdine, further,
that the lines of force repel one

another. In a substance such as
parathn wax, whose dielectric con-
stant is grcater than unity, the

mutual repulsion between the lines
of force is less than in air; conse-
-quently, when a slab of paraffin
wax is inserted between the plates
of a condenser, the lines of force

are more readily crowded together
in the region between the plates
(FFig. 3b), and the electrostatic
capacitv of the svstem " is in-
creased.
Magnetism

The reader will be already
familiar with the simple facts of
magnetism, the attraction of unlike
magnetic poles and the repulsion
of like magnetic poles. Magnelic
force, like electric force, is a mani-
festation of ether-strain, and many
of the above remarks apply, in a
gdeneral wav, to magnetic effects.
If a piece of magnetisable but un
magneltised material, such as soft
iron, is brought into the vicinity
of a permanent magnet, such as u
magnetised steel bar, the attraction
between the two is preceded by the
induction of magnetism in the soft
iron. The attraction, therefore, is
as between two magnets and not
as between a magnet and an un-
magnetised body.

Lines of Magnetic Force

The magnetic field existing be-
tween two poles may be diagram-
maticallv indicated in a simiiar
manner to that which has been
described for an electrostatic field.
Thus, in Fig. 4, a magnetic field
exists between the poles of a bar
magnet and is indicated somewhat
as shown by the lines. The

strength of a magnetic field is con-
num-
passing

.

referred to as the
lines of force”

veniently
ber of

W W
E M

Fig. 4.—Showing disposition of mag-
nelic lines of force in various cases.

through the region under consider-
ation.

Perhaps the reader may feel that
the existence of thesc lines of force
is very imaginary and that the con-
ception of the shape or distribution
of the field of force is somewhat
speculative.  But in the case of a
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magnet, a very simple experiment
may be made to demonstrate that
the idea is correct. For if a mag-

net is laid upon' a piece of card-
board, and iron filings are distri-
buted upon the surface of the card-
board round about the magnet and
thie cardboard then gently tapped,
the filings will set themselves in
definite directions under the

influ-
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Fig. 5.—Magnelic fields as mapped
out by iron filings.

\\\\L

ence of the magnetic field. Tt will
then be found that the field as
mapped out by the filings them-
selves will be as shown in Fig. 35,
which is a striking verification of
the theory.

Concentrating Magnetic Lines
of Force

Magnetic lines of force appear to
repel one another, just as electric
lines of force, and the degree of this
repulsion depends upon the nature
of the substance in which the mag-
netic field exists. In the so-called
magnetic substances, such as iron,

the mutual repulsion between
magnetic lines of force is very
much less than in air. If a piece

of iron be introduced into a mag-
netic field most of the lines of mag-
netic force will forsake the air
region and will crowd together into
the iron, or, in other words, the
field will be largely concentrated in
the iron. This is expressed by say-
ing that iron is more ** permeable »
to magnetic lines of force than air,
or that the *‘magnetic permea-
bility ** of iron is greater than that
of air Various substances differ
considerably in their magnetic per-
meability, but, generally speaking,
the permcablllty of the so-called
magnctic  substances (iron, steel,
nickel, etc.) is enormously greater
than that of other substances.
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A UNIVERSAL TUNER

By A. JOHNSON.

A useful article for the experimenler, describing a complele

tuner which may be

HILST all the technical journals deal-
ing with radio are full of descriptions
and designs of detectors, valve panels,
amplifiers, etc., very little appears about
tuners. The writer, after being content for
years with loose coils, baskets, slabs, con-
densers, etc., finally decided that some more
definite and precise means of tuning was
essential, and the following was the result.
First, a mahogany box of the size shown in
Fig. 1 was procured. It was at first de-
cided to fit an ebonite panel to take the place
of the front of the box, but on taking into
account that this part had to carry only the
condensers and change-over switches the idea
was given up. The writer’'s home-made con-
densers are built up on }-inch ebonite sheet,
and the only metal passing through this is the
l-inch spindle for the rotating vanes. The
positions for these spindles were marked off

used for all possible

purposes.

half circle was divided into 100 parts; that is,
every hive divisions was indicated and tens
numbered.

The divisions and numbers were scratched
on the celluloid with a sharp scriber and
filled up with lndian ink. It will be found
that this will only take where the glossy sur-
face has been destroyed by scratching.

Holes were made just large enough to clear
the condenser-spindles in the centre of each
disc, and finally the discs were screwed to the
front of the box with small round-headed brass
screws. Extra large ebonite knobs and black
enamelled pointers were fitted to each con-
denser. The aerial condenser ‘‘ series-parallel ’
and ‘‘stand by-tune’’ switches were already
mounted on ebonite, so these were fixed in
the positions indicated, after marking off and
cutting away the woodwork underneath the
ehonite base by means of a §in. centre bit.

on front of bhox, tak- This type of change-
ing care to provide PV e over switch was
plenty of clearance £8AHuts \" e chosen because it
when the condensers s @ was simple, reli-
were fixed inside; WET ) Q able, and has all
1} - inch  diameter 15 T contacts, etc., in full
holes were then put T L view; further, it
through the front ¥ Scate . would appear to
d e paL 4 S€c Term;
for the spindles, m\{ﬂfl ]D].f T have much less
thus keeping them ™7 I fescrenenr capacity effect than
well away from any 8 | 3204 e most of the more

woodwork. The

ebonite top plates of
condensers were
then fixed with four
brass bolts and nuts
to the inside of the

Crudualed 0-108

complicated kinds.
A three - coil
holder was next
made up from odds
and ends of brass
and ebonite to the

STC

front of the box, the

spindles projecting
through the centre
of the 11-inch holes;
and no other metal work was therefore near
any part of the wooden box.

In some cases it might not be quite so
simple to fix the condensers available in the
required position, still a little scheming would
probably get over the trouble.

Two discs 4 inches in diameter were next
cut from glossy white (opaque) celluloid, and
as the condensers were 0.001 uF capacity, the
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Fig. 1.—Front view of tuner.

— design shown in
Tt Fig. 1. This, of
course, may bhe
purchased, if the
experimenter so desires.

The whole job is simple and straightfor-
ward if the reader desires to build the holder
himself, and is shown in sufficient detail in the
figures. Care should be taken that the pivot
screws at top on which holders turn do not
come in contact with the sockets underneath.

A small brass pointer was soldered to the
long operating rods, and scales, cut out of

B I7
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glossy celluloid, fixed after being graduated
in the positions shown in Fig. 2. Six holes
were bored through the wood top of case and
bushed with small porcelain collets to allow

e
Brass Top plate Porcelain collels to fate leads
Y A S
5 Sheet Ebuite @ @% Pocier soldered ID (
L a oo
Earth ¢
'k.wmml EN
« Reaction
& Terminals
E White Cel
9 e While Cellulord seales
'ﬁ.’f = Graduated in degrees 0 90
®
I Feionday

i, _ FE‘A}’D

- Front of Case
28 —= =t
Fig. 2—Plan of tuner.

the various leads to pass inside and provide
good insulation.

Ebonite terminal plates were fixed in the
positions shown for aerial, earth, reaction,
and secondary. The wood was again cut
away from under each terminal hole as
hefore.

The wiring is shown in Fig. 3,
and should be carried out with 18
s.w.g. tinned copper wire, except, of
course, the wires which lead up
through lid of box to the movable coil
holders. These should be vulcanised
rubber lighting flex with the braid
removed. Sufiicient slack must be
allowed in these flexible leads to en-
able the holders to move through the
required distance without becoming
taut.

TOOOOOOOOOTTOOOOT OO < < <
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This completes the construction, but a few
words with regard to its use may help to
justify the title. The design, or a modifica-
tion of it, should appeal to the out-and-out
experimenter, as he probably pussesses all the
parts, and the arrangement allows of any cir-
cuit being used—direct or loose coupled, with
or without reaction, any type of coil, plain

single ‘layer for short waves, slab, basket,

Burndept type, honeycomb, etc., etc., so, long
as coil mounts can be fitted. It will give excel-
lent results with crystal, single valve, or ampli-
fier. (The reaction coil, of course, is not used
when receiving on simple crystal)) It will
cover all wavelengths by simply plugging in
suitable coils.

The beginner with a crystal will find it
fairly simple and much more reliable than
the old tvpe slider coil or pushing one slab
coil over another laid flat on the table, which
he is so often advised to do.

Practically all the parts may be purchased
ready made, and only need assembling in and
on the case if desired. It has the further
advantage that all adjustments may be
recorded and results duplicated.

To Aerial Coil Holder Sec. Coel Holder

Topsocket Eotlom. Top Botlorn. Reacton Cord Holder
i L
’l 4 Reaé Terms
STC
¢ STN-BI
o
[ lag r——JTwu Sec Terms

Fig. 3.—Circuit diagram of tuner.
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BEHIND EVERY HUMAN ACTION THERE IS A MOTIVE

In reading this book you are displaying your interest in wireless

either with a view to learning its working in elementary form or else to

add to the knowledge you have already gained.
to which you cannot find an answer, do not hesitate but let us know your

needs.

Our business is to help the experimenter.

A

B 18

When - questions arise
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COPPER WIRE

By GEO. SUTTON.

An article which gives the wireless enthusiast an insight inlo the
manufacture of the most important components of his apparatus.

LTHOUGH it may seem paradoxical,

it is a fact that the only thing really in-

dispensable in the practice of wireless
is wire.

You may substitute ebonite by wood, card-
board, or even warmed-up old gramophone
records; make valves from ‘‘conked out”’
motor lamps, and use a bit of coke for a
crystal ; but it is no good stiffening a bit of
thread with shellac varnish and thinking
that you will get electrical impulses along
that way,

An aerial may be run round the garden,
round the attic, round the kitchen, round a
picture frame, or even round itself, and still
operate, but it must be copper wire.

The tuning inductance may be round,
spherical, cubical, oblong, pancake or honey-
comb cotils, but 1t cannot be anything other
than wire.

Yet there are very few people, even among
those who use the material most, or those
whose living depends on copper wire, who
realise how delicate is the material with which
they work.

They may have an idea that copper wire
must be of great purity to be useful, but how
much or how little foreign matter will render
it useless they do not know.

Copper ore is associated with nearly every
conceivable foreign element.

It will enter into the closest alliance with
many very undesirable companions. Not
even fire will cleanse it, as it would become
contaminated with the products of the puri-
fying flames, and may come out of the fur-
nace worse than it went in.

As a kind of reciprocation of ideas,
copper is used to conduct electricity, and
electricity is the only means usable for
making copper conduct itself at all in the
way it should.

Copper of a purity at all acceptable for elec-
trical work has to be refined by electrolytic
means; that is, the electrical current, in pass-
ing between the electrodes in a copper solu-
tion bath, tears out the pure copper from
amongst its gross comrades at the ‘‘ anode,”
and deposits it as fine metal at the *‘ cathode *’
of this refinery.

The standard of purity of the copper, taken

5
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from the cathode deposited mass, will be of
the order of 99.98 or 99.99 per cent. pure, and
after being re-smelted may fall as low as
99.66 per cent. pure.

An analysis of a melt may be :—

Pure copper 99.9600
Oxygen .0200
Silver : .0100
Sulphur .0030
Arsenic : .0015
Antimony .0020
Nickel .0015
Iron .0020

To take one impurity only as an example.

Arsenic as a poison has been found in
nearly everything nowadays, but associated
with copper it has a very deleterious effect.

A convenient method of expressing the*
specific purity of copper is by percentage
conductivity ; that is, an arbitrary standard is
set up: a copper wire of certain dimensions
has to be able to carry a certain specified
current with a certain loss owing to resist-
ance, and a high electrical purity 1s stated as
100 per cent. conductivity.

It is not unusual to find copper upon test
to give a higher conductivity than this, and
this fact exemplifies the unwisdom of setting
oneself too low a standard of perfection.

If arsenic is present to the extent of .co1
per cent. it alters this percentage conductivity
very little. The copper may stilt show 100
per cent. conductivity.

If arsenic is present to the extent of .ot
per cent. it reduces the conductivity of the
copper to 97.6 per cent.; while if the amount
of contained arsenic is .1 per cent. the con-
ductivity is reduced to 76.2 per cent.

Copper of slightly above the high standard
of purity of 100 per cent. conductivity is im-
ported from the United States and from Aus-
tralia in bars, about 3ft. 6in. long, pointed
at each end, and about 3}in. square, each
ingot weighing about 140lb.

After being satisfied, by test, that the meta:
is up to standard, the ingots are put into a
muffle furnace, where they are brought up to
a bright red heat, and then seized by tongs
and passed on to the rolls.
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Fig. 1.—The wire-drawing machine.

The rolls are built up of three polished steel
rollers pivoted between massive standards
and driven at a uniform speed.

The middle roller has grooves correspond-
ing with those above and beneath it. The
red-hot ingot is passed between the two top
rollers where two V-shaped grooves cor-
respond, and these reduce the section of the
ingot.

Without turning it round, end for end, the
ingot is fed back between two grooves which
coincide in the middle and bottom rollers,
which still further reduces it, and here is
seen the necessity for pointing the ingot at
cach end.

This first batterv of rollers is called the
‘“roughing "’ rollers, and the ingot is ejected
from the last pair of grooves, longer and
thinner, the 15in. rolls revolving at the rate
of about 100 revolutions per minute.

Still red-hot, the attenuated ingot is seized
by means of tongs and dragged across the
polished steel floor to the intermediate rollers,
where it begins to take on a more snaky form.

Here it takes seven passes backwards and
forwards through the rolls, which in this case
are 12in. in diameter and make 200 revolu-
tions per minute.

It is then passed along the steel floor to

B 20

Small gange wires are drawn throngh dies formed of diamonds.

the finishing rollers, which are revolving at
the rate of 400 per minute, where there is also
one ‘‘tonger’’ on each side of the mill.

One of these dexterously seizes the red-hot
rod as it emerges towards him, and, using
his feet as a pivot, turns completely round,
throwing out the loop on the floor; he then
reinserts the point into the rolls on its next
squeeze down.

So that now the poor rod is catching the
squeeze in two places at once.

The loop in between, while straggling over
the floor, is looked after by boys, each armed
with steel hooks, to see that no kinks occur in
the rod in its swift course, and enters the rolls
concentrically, else ‘‘ fins’’ would be made
on one side or the other of the rod and render
it useless for further ~attempts to make
it round.

This is work which needs a considerable
amount of training, and when dexterously
performed is very exciting to watch.

\Vith separate gangs going at the rough-
ing, the intermediate and the finishing rolls,
the work is continuous, but so exacting that
two men out of three work while one stands
off to rest awhile before taking his next turn.

The copper emerges from the finishing rolls
as a quartersinch rod, which is coiled up on
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an iron frame, from which it is taken, bound
in a coil, to the pickling vats, where the scale
and oxide acquired during the rolling stages
are dissolved off in strong acids.

According to its subsequent destined use,
the treatment is now slightly varied.

If the wire is to be of a fairly large size,
say No. 16 s.w.g., or thereabouts, it is
threaded up in a wire-drawing machine where
there are nine holes in chilled iron dies, each
hole smaller than the preceding one, and
all arranged in tandem with a tractor drum
in between each. The rod, going in at one
end of the machine, emerges at the other
as No. 16 wire.

It is then annealed, as the rough treatment
Jf cold-drawing has hardened it and made it
short tempered.

The annealing is done in a Bates & Peard
muffle, which, originating at Prescot in
Lancashire, where its inventors still use it,
has become the standard method of annealing
bright copper wire.

This machine deserves a word to itself.

A chain conveyor driven slowly bv means
of “"worm gearing conveys the coils on the
top of the chain rollers down into a water
tank, the water in which forms the seal pre-
venting free oxygen getting into the muffle
furnace further on, and also providing some
of the water-vapour with which the furnace is
charged, to the exclusion of ordinary air.

If air came into contact with the heated
copper wire it would blacken and disfigure
it, or even cause it to form a hard scale on
the surface, rendering it useless.

Coming up on the chain out of the water
into the interior of the furnace, the coils of
copper wire soon get red hot.

This heat is maintained in the steam-laden
atmosphere till the iron band conveys the wire
down into another similar water-tank at the
other end of the machine, where the heat is
quenched out, and the coils, rising again on
the chain at the far end beyond the furnace,
are as bright on the surface as when they
went into the furnace. But they have been
made quite soft and ductile again, suitable
for instant use as soft copper wire, or to go
on to a further stage of drawing down.

The little blocks on the upright board of
a multiple-die wire-drawing machine (Fig. 1)
hold the dies under the pipes which carry a
stream of lubricating soap and water to keep
down the heat of friction and prevent the wire
from tearing and pinning up, and so blocking
the diamond holes.

You could not, of course, pull the wire
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through .sixteen dies all at once; it would
break. So a tractor drum is fitted between
each pair of dies to exert its separate pull on
the wire and act as the puller on the rope in
a tug-of-war game.

In the bench underneath the machine is the
gearing of belts which makes the tractor
drums revolve faster as the wire gets smaller
and longer, as it obviously cannot travel at
the same speed all through the machine.

Wires smaller than .080, or No. 13
s.w.g., are diamond drawn—that is, a hole
is drilled in a diamond, and polished inside,
forming a die which determines the size of the
wire drawn through it.

The diamonds for No. 14 s.w.g. wire
average about ten carats in weight, and are
set in a brass collar inside a steel block.
Smaller diamonds are used for smaller sizcs
of wire, as little as one-eighth of a carat suf-
hicing for wires of the No. 50 s.w.g. range.

EEven diamonds wear away with the friction
of the soft copper rushing through them,
and rarely wear round in the hole, so that
they are continually being taken out of the
wire-drawing machine for attention by the
lapidary.

The automatic machines for drilling and
polishing these diamond dies deserve a
volume to themselves, they are so delicate
and ingenious. A staff of jewecllers is kept
whose sole duty is diamond die repairing.

The end of an old diamond is to form dust
for polishing new stones.

In copper products there is a great deal
of waste and scrap metal produced at various
stages.

It is always necessary, in starting to roll,
or draw down, a bar or rod that the starting
end threaded into the machine should be
reduced in size in order to enter the rollers
or drawing-down die. This is done roughly
by swaging or rolling, as filing or hammer-
ing would be much too slow and wasteful of
material. In any case these rough ends have
to he trimmed off.

There is a corner in the factory where these
odds and ends of wire and other scrap are
shovelled into the container of a hydraulic
press, and squeezed into the smallest compass
possible.

The bales of scrap so produced are built
into the interior of a remelting furnace and
reduced to a molten state for pouring into
ingot moulds and restarting their factory life
again.

While the charge is still molten, at the
bottom of the furnace, long poles of thick
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Fig. 2.—Machinery for doublc-cotlon-covering heavy gauge copper wires.

green timber or cordwood are thrust into the
mass, and the steam and other vapours burnt
from the green wood rise through the melt
and, combining with the occluded gases in
the copper, come out in bubbles at the surface.
[t is quite easy to overdo this operation, and
the charge has to be reoxygenated by forcing
air into 1t again.

The expert responsible for the amount of
this ‘‘ poling ’’ has a ‘‘ copper sense,”’ that
is, a kind of instinct, for what he does. lle
could probably not explain why, but he
knows that he is right because he is right.

He also makes a little button of the metal,
by dipping a small charge out of the furnace
with a long-handled ladle, and, fixing it in a
vice, after nicking it with a chisel, breaks off
the end with a sideways blow with a hammer,
then examines the fracture and confirms his
judgment.

In any case, the copper has to possess cer-
tain physical properties as well as those indis-
pensable electrical ones, and an expert can tell
whether the metal has been poured at the
right heat and at the proper time by examina-
tion of the top surface, which has cooled in

contact with the air at the top of the mould.
\\ charge of (his remelting furnace weighs
about fifteen tons, so that any mistake might
be pretty costly to the firm.

Fig. 2 shows .a machine for double-
cotton-covering heavy gauge copper wires for
motor or dynamo or transformer winding.
The bobbin of bare wire in front of the ma-
chine may easily hold over a hundredweight
of copper (Fig. 1), and the two ‘‘ cops’ of
cotton wind the two threads on the wire in op-
posite directions in one passage through the
machine. The drum in front of the picture
‘“ takes up ”’ the wire as it is covered.

Not all wires are drawn round. A great
deal of flat and other-sectioned strip is also
produced.

Copper electric light or power cable making
machinerv has to be very massive to stand
the live loads and resist the centrifugal forces
exerted by tons of copper wire or strip, re-
volving at a high rate of speed during manu-
facture.

The writer is indebted to the courtesy of
the British Insulated and Helsby Cable Co.
for facts, tigures, and photographs.
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HE
Coast
has now been decided upon.

situation of- .the South
Broadcasting  station

It-is to be at Bournemouth, and
the B.B.C. are now only await-
ing- the formal sanction of the Post
Office authorities before going
ahéad with the work. If no delay
occurs in. ‘granting the necessary
permlssnon, it is hoped to have the
station in operation in about three
or four ‘weeks’ time.
< % * *

On Sunday last all the broad-
casting stations- were linked to-
gether by land-lines for experi-
mental purposes. 1t was desired to
ascertain whether items rendered in

London could satisfactorily be
radiated from all of the stations
simultaneously. If successful, it is

intended to adopt the scheme on
the occasion of the Prince of
Wales’s speech to the British
Legion at the Queen’s Hall, Lon-
don, on Whit-Sunday. We regret
to learn that up to the time of
going to press, the proposal to
broadcast this important event is
in abeyance owing to the action of
the entertainment managers, but
we hope that an agreement will be
arrived at in time to permit an
event which will do so much to re-
instate  broadcasting in  public
opinion, to take place.
L * #*

A report has been received at
Amsterdam that the high power
wireless station at Malaba, in the
Dutch East Indies, has been seri-
ously damaged by lightning. A
new wireless service with Holland
was to have been commenced from
this station.

* * 3*

We are pleased to be able to re-
port that the broadcast appeal of
Princess Alice, Duchess of Athlone,
whose photograph appeared in our
last issue, appears to have evoked
a satisfactory response. The ap-
peal, it will be remembered, was
on behalf of the National Chil-

12

dren’s Adoptian Society of Sloane
Street, London.
* #* *

Our readers who jazz will doubt-
less disagree with the optimist who,
writing in one of the daily papers,
states that there are certain ad-
vantages to be gained in the event
of the B.B.C. being restricted to
broadcasting music that - is more
than fifty -years old.

¥* * *

We learn that a sensational dis-
covery has been made on the Con-
tinent, by means of which motor
cars may be stopped by wireless
waves. Scientists are engaged in
investigation; experiments have
been tried, and everything worked
strictly according to plan. We
await the publication of technical
details with considerable interest,
but seem to remember something of
this nature being whispered in the
“ hush-hush ”” days of the war.
De-magnetisation of the magnetos
of an aeroplane was then men-
tioned, but perhaps this new scheme
is something quite different.

3* * #*

The question of the installation
of a wireless receiving set and
aerials affecting the liability of the
tenant or owner in case of fire is
extremely important. We learn
that in some cases an existing fire
insurance policy requires endorsing
and that the insurance company re-
quire certain reasonable precautions
to be taken with regard to the
earthing of the aerial.

*® * *

We suppose it is only a sign of
the times that increasing numbers
of daily papers are devoting space
to the technical side of wireless.
They now examine, test, and criti-
cise home-made apparatus, answer
questions, and frequently give con-
structional articles, and yet they ob-
jected to the B.B.C. broadcasting
the results of such a national event
as the boat race.
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Wireless entertainments at hos-
pitals and . sanatoriums should
prove a great boon to both inmates
and staff. Not only can entirely
sujtable items be selected at will,
but the concert can be commenced
or shut down at a moment’s no-
tice without giving offence to any-
one.

#* * *

The B.B.C. will no doubt be
pleased to learn that there are some
places in thé world where broad-
casting is fully appreciated. Far-
mers in isolated districts of Canada
find their loneliness greatly re-
lieved by the reception of music and
lectures transmitted from the chief
cities of \Vestern Canada or the
United States. The range of these
broadcasting stations is really re-
markable, and the music trans.
mitted frequently entertains the
crews and passengers of vessels
hundreds of miles distant.

#* i *

Television has always been a fas-
cinating problem to the wireless ex-
perimenter; but hitherto a practical
solution has appeared as far off as
ever. We now learn, however, that
by means of additional apparatus
used in conjunction with the ordi-
nary wireless transmitting and re-
ceiving set, television, not only of
a photograph or stationary object
but of moving objects, has been
accomplished by a London wireless
firm. We have heen in touch with
the firm in question, but they are
not yet in a position to make a
public announcement.

* * *

Replying to a question relating
to the desirability of arranging for
the broadcasting of emergency calls,
such as that which recently enabled
a mother to visit her dying son in
hospital, the Postmaster-General,
Sir W. Jovnson-Hicks, stated that
he did not think it desirable to
make a permanent arrangement of
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the kind suggested, but that the
question of the uses to which broad-
casting should be put is receiving
the attention of the special Broad-
casting Committee.  The latest
photograph of the Postmaster-
General appears on page 373.
¥* * ¥*

The Financial Times publishes a
humorous paragraph regarding the
possibilities of broadcasting Stock
and Share quotations and financial
advice. Well? Why not?

3 *

week’s issue regarding the instal-
lation of wireless receiving appara-
tus upon licensed premises, we note
that a certain Chief Constable who
opposed  the application for a
music and singing licence intended
to cover the use of wireless appara-
tus, has had his objection overruled
by the magistrate, who granted the
necessary licence.
* #* *

Wireless telegraphy has once
again expedited the course of
justice. Instructions for the arrest

3*
We learn that a
British wireless com-

pany have received an
-enquiry for the in-
stallation of receiving
apparatus in a fleet of
boats on the Yangtzse-
Kiang River in China, %
to be used in conjunc- 7
tion with a radio tele- ]
phone transmitter in E
the tlead Office on
shore. Good business. %
% * * A

We understand that §
the evening perform- %
ances of ‘ Love in <
Pawn ”’ at the Kings-
wayv  Theatre, Lon-
don, are preceded by
a short wireless con-
cert.

* * *

We note that Na-
ture concludes an ex-
cellent article dealing
with the licence pro-
blem bv comparing
the present situation
to that existing at the
beginning of the 18th
century in connection
with the attempted
suppression  of the
so-called *‘ Common
Law Companies,” for
which . purpose the
famous ** bubble * Act,
passed.

1718, was

3* * *

The Act proved a dead letter;
and arrangements had to be made
to regulate what it was found could
not be suppressed. The present
situation with regard to the ama-
teur worker in the wireless field is
almost identical with that which
existed in relation to the Joint Stock
Company, and it behoves the autho-
rities to bear in mind the teaching
of historv.

3* 3* Ea

Apropos of ‘our remarks in last
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of a man wanted by the police at
Cherbourg, were received by wire-
less just in time to prevent the man
sailing for America.

* * *

According to the Daily Express
an experimenter at Dronfield, near
Sheflield, has received a letter from
the G.P.O. stating that it has been
reported that he is installing wire-
less receiving apparatus, and, as no
licence appears to have been issued,
requesting an explanation. The
letter naively concludes by stating
*‘that broadcast licences may be
obtained at the local head or

(Paris)
450 metres.
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branch Post Office of the district
in which the apparatus is in-
stalled.” Smart work, And we
thought our G.P.O. slow.

* * *

We learn of the arrival of the
wireless consultant who is prepared
to visit the owneérs of wireless
receiving apparatus and solve their
difficulties on  the spot. Com-
munities troubled by local “ oscil-
lating fiends > will perhaps be
agreeable to subscribe so that the
consultant’s energies
may be directed into
the proper quarter.

* * *

There are to be
special dance  pro-
grammes c¢n Satur-
days from all the sta-
tions. = It is hoped
that this will be of
& particular interest to
s tennis clubs and the
E‘: like, who hold flanne!l
3 dances on Saturday
- evenings. Vocal items
B4 of a popular nature
N will be interspersed
:—3 with the dance music.
| Sentimental maidens
K" will be content with
T songs like ‘* Al that |
> ask . is Love,”” but
X those who are really
X out to play tennis will
want a much higher

scor e tlun love.
L *

Somc of the instal-
ments of the ** Fairy
Dustman > stories for
children are being
brought from the Isle
of Wight by carrier
pigeon.

*

The following are
the new nominations
for the Wireless Section Committee

* *

of the LE.E.:—Mr. C. F.
Elwell, Prof. G. W. O. Howe,
D.Sc., Admiral Sir H. B. Jackson,

G.C.B., K.C.Vv.0., F.RS. and
Mr. . F. Trippe. The Chairman
is Mr. E. H. Shaughnessy, O.B.E.,
and the following will continue to
serve as members of the Commit-
tee :—Messrs. B. Binyon, O.B.E,,
S. Brydon, D.Sc.,, Dr. W. H.
Eccles, F.R.S., G. H. Nash,
C.B.E., C. C. Paterson, O.B.E.,
J. St. Vincent Pletts, Captain H.
R. Sankev, C.B., C.B.E,, R. L.
Smith-Rose, M.Sc.
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Wireless Weelly

THE DEWAR SWITCH-ITS CONSTRUCTION
AND USE

By ALAN L. M. DOUGLAS, Associate Editor of “ Wireless Weedy.”

A constructional article showing how to make an efficient switch of the well-known ¥ Dewar.” fype,
which is so useful to experimenters.

N spite of ithe widespread use of ex-

Government Dewar switches for wireless

work amongst experimenters in this
country, very little seems to have been written
on the subject of actually constructing these
switches. At first sight it might appear a
rather difficult matter to make a satisfactory
job of such a complicated-looking article, but
in reality, if the commercial design is slightly
modified, it will be found very easy to counter-
feit at. Fig. 1 shows a photograph of a
standard pattern of Dewar switch, having

four contacts on each side. Such a switch has.

very many uses in experimental wireless gear,
and there are
few out of the 3

closely spaced together which, in consequence,
introduces slight capacity effects and on very
short waves may be sufficient to upset the
tuning arrangement, particularly if the tuned
anode method of high-frequency amplifica-
tion is used. The drawings, as a matter of
fact, are practically self-explanatory, but there
are one or two points which should be noted
in assembling this type of switch. Fig. 3,
which shows various components detailed for
constructional purposes, should be examined.
Looking at A (the face-plate), this of course,
whilst adding some degree of finish to the
switch after it has been mounted on the panel,

is not abso-

thousands of
experimenters
in this coun-
trv who have
not at least
one such
switch in their
apparatus.
Now that
the supply of

lutely neces-
sary. It does
not, however,
present much
difficulty  to
the average
€ on s tructor,
as it may
easily be cut
with a pair of
shears or tin-

these switches snips from
is running 1sth brass
rather 1o w, strip which is
the exper- i T Zin. in width.
menter ﬁndS Flg 1.— Dewar swilch. ’l‘his Strip can

that their new

price is rather prohibitive, as such a switch
as shown in Fig. 1 will probably cost from
155. to 17s. 6d. This is more than he wants
to pay, of course, and for this reason the
following short article describing how Dewar
switches may easily be made, with very few
tools, will be welcome.

FFig. 2 shows the complete switch and 1illus-
trates the sizes, so as to make clear the amount
of space such a device will occupy on the
back of the panel. This type of switch has
been designed so that it will be found to be
efficacious when used for controlling high-
frequency circuits in wireless receivers,
whereas the ordinary Army pattern of Dewar
switch sometimes has the contacts rather

16

355

be bought for
so much a foot, and therefore a number
of these plates can be cut out at a very low
cost. They should be carefully flattened by
hammering on a hard metal object, such as an
upturned flat-iron. The finished article would
look considerably better if, after the holes
have been drilled and the edges possibl
bevelled to taste, the plate is nickel-plated.
This may be done at a surprisingly low cost,
and an estimate should be obtained from any
local cycle dealer or some such person for the
plating of, say, a dozen of these face-plates.
\When buffed up to a high finish they look
exceedingly attractive on a set, and in con-
junction with different coloured Erinoid knobs
to designate the various functions which the
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switches are performing, make the whole re-
ceiver very much more interesting to look at.
This is a point which every experimenter ap-
preciates when demonstrating his apparatus
to friends and others.

Fig. 3 (B) shows a perspective view of the
little switch arm which is used to cause the
upper and lower sets of springs to contact

May 106, 1923

wards and so lock the switch in that posi-
tion. A little experimenting in this direction
with a simple model and brass strip instead of
German silver will soon enable the experi-
menter to make very accurate switches. The
more accurate the radius of the long switch
arm the more secure will the contact be. The
German silver strip should also be of at least

with each other, whereas B, shows an eleva- fgin.