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The Radio Society

N our issue of July 18th we put forward

our opinion that the DBritish Wireless

Relay League should hand over its duties
to a sub-committee of the Radio Society of
Great Britain. We also made it quite plain
that it was our view that the sooner the
Radio Society assumed definitely the autho-
rity which should belong to it the better, and
that the weak policy of allowing separate
societies to grow up should cease.

Since then we have bhad remarkable evi-
dence that our opinion is shared by the whole
country—ample proof of the value of an in-
dependent journal dealing with matters of
general policy.

That the Radio” Society has acted in a
manner contrary to the wishes of the other
societies in the country is not to be doubted.
We have circularised the different societies
in the country, and replies are coming in by
every post to this office. Up to the present
we have received communications from 43
societies ; 40 of -these societies agree with the
policy outlined in our Editorial ; two societies
agree with us as regards our attitude towards
the Wireless Relay League, but are in
favour of the formation of a separate society
of wireless transmitters afhliated to the Radio
Society. The other society declares that it
has not yet formed an opinion

Now that we have ohtained for the Radio
Society of Great Britain some indication of
the wireless public’s views on the matter, we
hope that they will take unto themselves the
responsibility for wireless transmission work
in this country, and that they will form a
sub-committee dealing with this important
phase of experimental work.

Most interesting of all, we have received
from Mr. Evans, the organiser of the British
Wireless Relay League, a letter which we

A8

and Transmitters

reproduce on page 126. This letter is a very
frank and broadminded communication. As
we pointed out in our Editorial, Mr. Evans
has done excellent work for experimental wire-
less, and in more than one case has given
the lead to the Radio Society. It is, how-
ever, a very important question of principle,
and our principle, briefly stated, is that the
Radio Society of Great Britain should
strengthen its organisation by the introduc-
tion of provincial talent, should make certain
that it represents all the provincial societies,
and not merely the London area, and that it
should refuse to give support to organisations
which will lessen its own authority. Our aim
is to strengthen the Society, not to weaken
it, but a reshuffling of policy must inevitably
accompany their acquisition of further
authority. It must be remembered that they
are the Radio Society of Great Britain by the
will of the provincial societies. The Society
must not be the Wireless Society of London
under the disguise of a national institution.

There were not a few who, when the Radio
Society set up a transmitting station in
London last year, said that they were follow-
ing the lead of Manchester, and intended to
get all the credit. That such feelings could
be aroused is a plain indication that the parent
society is still looked upon by some as the
Wireless Society of London. We believe,
however, that it is the duty of the Radio
Society of Great Britain to be the Radio
Society of Great Britain, and not the Wire-
less Society of London, and if it permits the
control of experimental transmission to pass
into the hands of another body, whether that
body is affiliated or not to it, it might just as
well change its name back to the \Wireless
Society of London.

(Continued on page 106.)
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By A. D. COWPER, M.Sc.

Mr. Cowper, one of our Staff Edilors, it will be remembered, won the first yrize
in the Armsiroﬁg—Super Competition held by the Radio Sociely of Great Britain.
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REAT interest has been displayed
amongst wireless experimenters 1In

the Flewelling single-valve receiver,
in which the quenching-frequency oscilla-
tion of high audio or almost super-audio
frequency (which controls the - radio-fre-
quency oscillations built up by excessive
reaction) is generated by a kind of gridleak
howl, adjusted to the required frequency by
a variable gridleak. A considerable simplifi-
cation of the original circuit, which, it will

—
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Fig. 1.—The form cof Flewelling circuit discussed in this

icie,

he remembered, involved two variable grid-
leaks and three large condensers, has been
quite recently suggested by the author of the
former circuit; in this only one large con-
denser of 0.0c6 uF capacity is used, and a
single variable gridleak. The circuit is
arranged as shown in the diagram, which is
similar to that given by Flewelling.  The
quenching oscillation is generated by the
combination of condensers and gridleak when
the reaction coil is closely coupled to the
tuning inductance.
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THE NEW SIMPLIFIED FLEWELLING
SUPER CIRCUIT

g AP REQRREER

Practical trial of this circuit, especially in
the light of considerable experience with
various versions of the single-valve original
Armstrong circuit, suggested immediately
some slight modifications, which give con-
siderable stability and very clear reception
without risk of causing interference.  As
outlined above, readable signals were ob-
tained on a capacity aerial alone (as in the
earlier version of the Flewelling circuit) on
loud local telephony at a dozen miles; better
signals were obtained on an earth-lead alone.
With aerial and earth, the circuit seemed
paralysed, and was unsatisfactory. The best
results were with a 2 ft. square frame aerial
with 15 or more turns of No. 22 d.c.c. wire
spaced 1 in. and tapped every turn after the
tenth.  With this, and especially with the
slight modification to be described, very good
signal strength and exceptionally clear and
distortionless telephony were obtained as soon
as the right values of inductance and reaction
coil, etc., were found—z matter of a few
minutes’ trial only.

The series condenser shown by Flewelling
was safely omitted with the frame aerial. A
small fraction of the capacity of a 0.0co3 uF
or 0,0005 uF variable condenser in parallel
with the frame and fixed inductance gave fine
tuning ; only the very minimum of this must
be used for good signal strength. For about
300 to 400 metres No. 35 duo-lateral for the
fixed inductance, and No. 100 for the reaction
coil, gave best results; above 400 metres
wavelength, Nos. 50 and 150 respectively.
These must be coupled as closely as possible
and fixed, as they are relied upon to generate
the quenching oscillation as well as ordinary
reaction, unlike the original Armstrong
arrangement, where very loose coupling is
called for. By analogy with the Armstrong
circuit, the arrangement of gridleak which

AQ
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Fig. 2.—A pictorial wiring diagram of the new circuil.

has been found to give such excellent stability
in that circuit was tried here, with the ex-
pected results—a 2 megohm gridleak (or
corresponding value on a reliable adjustable
gridleak) to the L.T. plus gave good stability
and clear signals, fine adjustment being made
here by a variable grid-condenser, actually
of 0.0005 uF. Again as in the Armstrong,
the former could bhe replaced by a 4 or ;5
megohm leak to the H.T. plus with good
results. In every way the circuit comports
itself precisely as the original Armstrong as

modified by the writer, with the same limita-
tions as to signal strength, the same remark-
able range (e.g., the Ecole Supérieure was
readily picked up on the single valve and
small frame as soon as the receiver was set
up), the same stability -and freedom from
stray-capacity troubles, and so on. If nearly
or quite super-audio frequency for the quench-
ing-frequency oscillation is obtained, by suit-
able adjustment of variable grid-condenser
and gridleak, just as in the other circuit, the
signal strength suffers, and also the stability.

CONTENTS.
The “ST 75" ; The British Broadcasiing Company’s Position ; Undesirable Noises in Valve

Receivers and their Prevention ; In Passing; A

Simply Made Crystal Receiver ; A Power

Amplifier ; Crystal Points ; A New High Frequency Amplifying System ; A Note on Telephone
Receivers ; Above and Below the Broadcast Wavelength ; The Measurement of Signal Strength,
Part II.; What Others Think ; Summer Radio; “ Directional Wireless”’ ; Adding a High
Frequency Stage to the “ ST 100 ” ; The Measurement of Wireless Quantities, Part II. ; Ultra-
Sonic Waves for Submarine Signalling ; Recent Progress in the Manufacture of Silica Valves;
Directional Wireless, on Ship or Shore ? ; A Note on Loud-Speakers ; Glass Enclosed Detectors ; i

A Novel Three Coil Holder ; “ Tested by Ourselves ” ; Practical Notes ; Information Depart-
ment ; Aerials for Short Wave Transmission.
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COMPONENTS REQUIRED. R;: A gridleak of 2 megohms valve to the grid circuit of the first,
L. and resistance. and the reaction effect Is therefore felt
nan L T : High - resistance telephone both by the circuit L, C; and the circuit
Ly : Preferably variable induc- recelvers. L, Ci. The circult works very well,
tances. C, : Fixed condenser of 0.002 uF. but it may not be used for the recep-
L; : A reaction coll coupled to L;. B, : 60-volt high-tension battery. tion of British broadcasting, as there
C; and B, : 6-volt accumulator. is reaction on the aerial circuit. For

this reason dimensions of colls are not
given. The inductance L; may be
made much smaller than the usual

R, and
C, : Variable condensers having a o
capacity of 0.0005 uF, or R; : Usual filament rheostats.

0.001 uF. GENERAL NOTES. reaction coll, because the high-
Cg: A grid condenser having a In this circuit reaction is introduced frequency currents have been amplified
capacity of 0.0003 uF. from the anode circuit of the second twice.
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¢ SWITCHING WITH PLUGS AND JACKS
¢ Experimenters will appreciate the suggestions contained in the. following article. ¢
¢ ¢
R . S T R I T S
HE plug and jack system of switching Attached to the body of the jack, and sup-
in wireless receiver circuits offers numer- ported at the correct height by a pillar of
ous advantages which those building insulating material, is a spring leaf of ‘‘ Ger-
their own sets would do well to consider. man silver,”” the end of which is bent up into
The first of these is economy. The jacks the form of a “* V.’ The metal screws which
are very economical in space, both on the support the pillar are insulated from the
panel front and within the instrument itself. spring leaf to the extent of withstanding 1,000
They require the minimum amount of fitting volts pressure on test.
; The plug, as will be seen, consists
e 5<7ﬂ'fy E gzamzem:e/ of a hqllmv spindle (a) down tl}@ bpre
s ' of which runs a shaft, terminating
,éw.m{ in a knob (b).

The shaft is insulated from the
spindle by ebonite collars (¢}, and the
shaft and spindle are brought out to

: two quick-attachment terminals (d),
Fig. 1.—A *single open” jack. which carry the connecting wires and
are covered up by the insulating
(one hole drilled in the panel being all that is cap (e).
necessary), and their use makes it possible to When the plug is inserted into the jack,
effect a considerable saving in batteries and the knob on the shaft is engaged by the
valves by permitting the operator to throw out spring contact, while the spindle is forced into
of circuit all apparatus not actually in use. firm contact with the bush by means of the
Besides their economy, jacks have un- pressure of this spring upon the knob.

doubted advantages in the matter of efficiency. It will now be seen that if a pair of head-
The spring blades are of German silver, and telephones is connected to the terminals on the
the contacts, which are generously propor- plug, and the jack is joined to the receiving
tioned, are of sterling silver, thus ensuring circuit as shown in Fig. 1, then the telephones
low resistance connections which will not burn will be joined in series in the circuit when the

or oxidise with the passage of current. There plug is inserted.

are, further, no nuts or sliding contacts to
work loose.
Finally, for the experimenter, jacks are par-

Fores when amplifer

ticularly useful, as they enable him to switch s ot reguimd
rapidly from one circuit to another for the :
purposes of making comparison between the & % el

instruments with which he is working.
The most simple form of jack is that known

as the ““ single open " type, which, together Fig. 2.—A “single closed” jack.
with a plug, is illustrated in Fig. 1.

The body of the jack consists of a strip of This is the most simple use of the plug and
heavy gauge brass, bent at right angles and jack.
tapped to receive a bush. The bush, which Fig. 2 shows what is known as a “single
has a hexagonal head, is used to secure the closed *’ jack.
jack to the panel, as will be seen from the Here it will be observed that there are two
sketch. spring contacts which, in the absence of the

102
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plug, press against each other at the silve:
contact points.

When such a jack is included in the cir-
cuit, Fig. 2, a low-frequency amplifier can be
joined across the auxiliary términals. The

jack being of the closed type, current will still

flow in the crystal detector circuit even when

&

= |

[mm,4|m mmﬂ

= =S
S

Fig 3.—A *double closed” jack.

the telephones are withdrawn. (This would
not be the case if the jack were of the open
type.)

If now it is desired to employ ordinary
crystal reception, the telephones are plugged
into the jack, and the auxiliary terminais may
be short-circuited, although this is not essen-
tial if the amplifier contains a transforme:
primary across its ‘‘ IN”’ terminals.

In Fig. 3 is shown a *‘ double closed ” jack
connected into a circuit in such a manner that
before the plug is inserted, head-telephones
are in circuit, whereas when the plug is put
in, a loud-speaker is brought into use and thr
telephones are automatically disconnected.

The double closed jack is also used in multi
valve sets for automatically disconnecting an

ke,

4.—A - single filament” jack.

intervalve transformer and connecting a pair
of telephones in its place.

So far we have dealt with the jack only as
a means of bringing in and cutting out tele-
phones. This, however, by no means com-
pletes the number of uses to which it may be
put.

Fig. 4 represents a ** single filament ’* jack,
which, as its name jmplies, is a jack used to
control the filament current of valves. It re-

Wireless Weekly

sembles the single open jack with the excep-
tion that in addition to the long spring leaf
which touches the plug, there are two shorter
springs.

These are normally ‘‘ open,”’ but when tl.e
plug is inserted a fibre block on the long
spring leaf presses upwards and forces them
together, thus closing the circuit which is
connected to them in this case the filament
circuit of a valve.

It will be noted that ‘the jack sti controis
the telephones attached to the plug, and that
the one action of inserting the plug, lights
up the valve and at the same time brings t.
telephones into the circuit of that valve.

A ‘“‘double filament ’’ jack is illustrated in
Fig. s.

This is a combination of the doubie closed
and the single filamen. types. It can very

OF dock )

Fipg. 5.—A " double filamen!’ jack

conveniently be used in a multi-valve ampli-
fier for the purpose of disconnecting valves
and transformers which are not for the
moment required. It will be seen that when
the plug is inserted, contacts 4 and 5 are
opened, thus bringing the telephones into the
plate circuit of the first valve and cutting oit
the primary of the second intervalve trans-
former which is not required Similarly con-
tact 2 is moved away from 3 and into contact
with 1, thus lighting up the filament of the
first valve.

From a short study of Fig. 5 it will be
evident that the telephone~ may be plugged
in at any of the three jacks shown, and that
in each case only that portion of the instru-
ment which i. required is brought into use.

Jacks can be used to control any desired
number of stages of low-frequency amplifi-
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cation, a ‘‘ double filament '’ being placed in in ebonite boxes with the connections already
the intermediate positions, and a ‘* single fila- soldered on and brought out to external ter-
ment "’ in the circuit of the last valve. minals. This method of mounting makes
It is not very usual to control stages of high- them  particularly suitable for use in sets
frequency amplification by means of jacks, but where the tuner and amplifiers are built up
this could be done by placing a *‘‘ single on the ‘“‘ unit ”’ system.
open "’ jack in the grid circuit of each H.F. There are many uses to which plugs and
valve, joining a plug to the aerial terminal of jacks may be put, other than those already
the set, and plugging direct into the required dealt with in this article, and complete books
valve. of diagrams are available on the market show-
Besides being obtainable ready for panel ing how jacks may be adapted to the various
mounting, jacks can also be supplied mounted circuits most commonly met with in practice.
> > > > B B e e > e e > e > e e > S e > <%
¢ ‘ ¢
. THE MANCHESTER STATION .
¢ In the following short article, contributed by one of our Manchester ¢
' Correspondents, are given the latest happenings at 27Y. .
i B A e e > B B e e B > > S e > > > > S e e

HURSDAY evening, August 2nd, Dickenson Street, off Portland Street. Situ-

marks the final broadcast transmission ated in the centre of the city and within a
of the Manchester Station from the few hundred yards of the most important

works of the Metropolitan-Vickers Electrical music halls, theatres and the well-known I‘rec
Co., Ltd., at Trafford Park. This final pro- Trade Hall, the possibility of permanent
gramme promises to overflow with surprises land-line connections with these places would
and comical stunts, and it behoves all those appear to be a thoroughly practical proposi-
radio enthusiasts who desire to hear some- tion.
thing out of the ordinary run of broadcast We may yet enjoy the annual Christmas
transmissions to get right on to 385 metres season feast of music from a microphone
—and stay there. transmitter in the Free Trade Ilall by listen-

Mr. Percy Pitt, controller of music for the ing-in to the one hundred instrumentalists of
British Broadcasting Company, Ltd., paid a the renowned Hallé orchestra supported by
special visit to the Manchester Station on one of the largest organs in the North of
July 20th. The object of his visit was to England. The rendering of the ‘‘ Messiah '
examine the musical arrangements and by this combination as accompaniment to
methods, and give advice to the staff. choir and soloists of the first rank has

To those who have followed the evolution become an annual Christmas institution in
of 2ZY from its inception it will be a matter Manchester.
for surprise if Mr. Pitt succeeds in finding There will be Some ceremony attendant
any room for improvement. Those of us who upon the opening of the new studio in Man-
are able to receive other broadcasting sta- chester, and Lord Gainford (chairman of the
tions, not excluding 2L.O, will agree that the British Broadcasting Co.) is expected to be
high state of efficiency of the Manchester present. The band of the Irish Guards has
Station has been most evident. As a musical been specially retained for this occasion, and
and enteiaining medium it is second to the programme is to be a special one.
none, and its artistes are of an unusually high The change from Trafford Park to the
order. Mr. Kenneth \Wright has succeeded centre of Manchester, a distance of about four
in gathering about.him a staff of which any miles, will no doubt have the effect of
station director would be proud. creating widespread dismay in the hearts of

On Friday, August 3rd, the Manchester crystal users on the Stretford side of the city,
Station will make the first broadcast trans- to whom signals were previously of great
mission from its new and permanent home in strength.
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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,” efec., ete

PART XIV

(Continued from Voi. 2, No. 2, page 57.)
gol:lal:“;z’{geant by the term * High-frequency therefore, really at the same potential, as re-
gards high-frequency currents, as the negative
This means the method of transferring the terminal of the high-tension bYattery, which,
amplified high-frequency currents produced in in turn, is connected to the filament of the
the anode circuit of one valve to the grid cir- second valve. The point Y is, of course, at a
cuit of the next. positive potential of, say, 6o volts, with re-
ference to the filament; but, since this €o
What is meant by the term ¢ Tuned Anode volts is not communicated to the grid of the
Coupling " ? second valve owing to the condenser C,, it will
Tuned anode coupling is the method o be clear that the only potentials communicated
coupling the anode circuit of one valve to the to the grid will be those established across the
grid circuit of the next by means of a single oscillation circuit XY. The point X is con-
tuned anode oscillation circuit. nected to the grid through the condenser C,,

while the point Y is connected to the filament
of the second valve through the high-tension
battery B,, which does not affect the high-
frequency currents.

We can, therefore. say that the circuit
L., C,, is not only in the anode circuit of the
first valve, but is also in the grid circuit of
the second valve.

What other methods of Coupling Valves are used
besides Tuned Anode Coupling ?

1. Tuned transformer coupling.
2. Aperiodic transformer coupling.

Fig. 1.—*Tuned anode” H.F. coupling.

How are the High-frequency Potentials com-— 3. Transformer coupling in which one wind-
municated to the Grid of the Valve ? ing only is tuned.
1f we simply regard the tuned anode cir- 4. Reactance-capacity coupling.
cuit L,, C,, we will see that the point X will 5 Resistance coupling.
have a high-frequency potential  with respect | . .
to the point Y. The potentials across X and Explain the action of Tuned Transformer Coupling.
Y will be high-frequency ones, and they will Fig. 2 shows a theoretical circuit in which
be stronger than those across the grid and tuned transformer coupling is used. It will be
filament of the first valve. The point Y is seen that in the anode circuit of the first valve
connected to the positive of the high-tension there is a tuned oscillation circuit L, C,, the
battery B,. The high-tension battery itself inductance L, being coupled to another induct-
does not affect, in any way, the high-frequency ance L,, which, in turn, is tuned by means of
potentials across X and Y. The point Y is, the variable condenser C,. This circuit L, C,
105
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is connected in the grid circuit of the second
valve, which acts as a detector, a leaky grid
condenser being provided for that purpose.
The circuit L,C, is tuned to the same fre-

R
A

Fig, 2.—Tuned transformer coupling.

quency as the incoming signals, and therefore
we find in this circuit very much stronger oscil-
iations than those in the aerial circuit. Since
L,C, is also tuned to the same wavelength,
and since L, is coupled to L,, the energy in
the circuit L, C, will be transferred to the cir-
cuit L; C; which will now contain the amplified
oscillations.  These oscillations are now de
tected by the valve V, and produce the signals
in the telephones 1'.

Draw a practical Circuit embodying the Tuned
Transformer method of Coupling.

Fig. 3 shows a practical circuit mn which -
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single accumulator and single high-tension bat-
tery are used. The circuit remains exactly the
same as before as regards its principle of
action. It will be noticed that the gridleak
may now be connected directly across the grid
condenser, as the high-tension battery would
not, in any case, affect the potential of the grid
of the second valve.

What are the advantages and disadvantages of
Tuned Transformer Coupling ?

Tuned transformer coupling is very selective
and helps considerably to lessen interference

i
ST
LLES

Fig, 3.—The practical form of Fig. 2.

from other stations The principal disadvan-
tage of the method is that two separate circuits
require tuning, whereas with the tuned anode
method of coupling only one single oscillation-
circuit is necessary.

DR 2 ot oi i SE S R B SR S S S P T Y

THE RADIO SOCIETY AND TRANSMITTERS

(Continued from page 98.)

Mr. Evans, judging by his letter, is ap-
parently more anxious to shield the Radio
Society than the Wireless Relay League.
The failure of the British Wireless Relay
League to gain the support and confidence
of wireless transmitters, and the fact that
our own investigations have resulted in cer-
tain decided opinions is a clear indication
that wireless transmitters in this country pre-
fer to acknowledge the authority of the
Radio Society. Our criticism is that the
policy of patronising sectional societies is a
mistake, and how such criticism can be called
unfair in view of the almost unanimous sup-
port from other parts of the country is more
than we can understand. As regards any
difficulty which the Radio Society has met

AI6
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with, the country knows perfectly well that
the Radio Society of Great Britain has
received every encouragement from the
Government and other bodies to assume full
authority, and the Post Office would, we are
certain, prefer to deal with one central
authority than with a number of sectional
societies, whatever their connection with the
Radio Society of Great Britain.

It is now for the Radio Society to take the
next step, and now that they know they have
momentarily lost touch with public feeling
in the matter, we trust that they will withdraw
their support from the Wireless Relay
League and form a sub-committee to deal
with transatlantic tests and other matters
which concern experimental transmitters.
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The Genuine Article.

ANY readers whose wire-
Mless career dates since last

autunin will by now have
made the acquaintance for the
first time of really good atmo-
spherics.  Like picnics, straw-
hats and river girls, they flourish
during the hot weather. You
may, and probably do, have feeble
imitations of the genuine article
during the cooler months, but it is
not until Old Sol has put in a few
days of his best work that atmo-
spherics which seem about to rend
the ’phones asunder and strew the
floor with their scattered frag-
ments, come to greet our ears when
they are listening for things of
quite a different kind.

To-day, after a week of hot
weather, they are surpassing them-
selves. My mother-in-law, who,
flying in the face of the gospel
preached by our most eminent
comedians, is a very charming
person—this is really true, though
I should feel bound in any case to
say it, since having become a
radio enthusiast she now reads
Wireless Weekly like all the best
people—my mother-in-law, then,
dropped in to hear 2I.O’s Sunday
afternoon concert which, marvel of
marvels, came through to perfec-
tion. But when later in the even-
ing she asked for Radiola I could
produce nothing but crackles,
rumblings, bangs and sizzles.

Hoist on my own Petard.

Delighted to be able to give for
once a truthful explanation of the
set’s misbehaviour, T told her what
it was. You may judge of my
feelings, you may imagine how
just wrath, righteous indignation
and a sense of injured virtue were

mingled in my bosom when she
smiled indulgently and said that
I could hardly hope to work that
on /ier. She pointed out that I
had in the past explained to my
readers that all defects in recep-
tion should be put down unhesi-
tatingly to atmospherics, and that
I had even described the means of
producing them artificially in case
the loud-speaker failed, as loud-
speakers will, to respond to the
touch of the switch. She made it
very clear that she did not believe
a word of it.

Now was not this a cruel blow?
I have lied readily on past occa-
sions when trouble arose, and even
my tallest excuses eked out with a
few fine long words, mostly in-
vented for the occasion, have been
swallowed quite readily. In fact
my experience has been that the
greater the lie the more genuinely
sympathetic one’s friends have
been. But here was I telling the
truth, the whole truth, and nothing
but the truth and yet utterly dis-
helieved. My most fervent assev-
erations produced nothing but
polite incredulity. T was utterly
discredited. My name in fact was
mud.

Professional Secrets.

A correspondent has been kind
enough to ask me to provide some
more explanations of wireless
terms. Realising how useful those
already given must have been to
persons called upon to expound the
mysteries of wireless in simple
language T hasten to oblige. The
average text-book is far too dry.
It tells you baldly that the energy
stored up in a condenser is directly
proportional to the capacity of the
condenser and proportional to the
square of the voltage applied to it,
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or something of that kind, and
leaves it at that. You may, the
author implies, put tZat in your
pipe and smoke it. There is
nothing cordial or friendly about
the atmosphere, no lightening of
the burden that the brain must
bear.

Yet there is nothing really fear-
some, as I shall show, about most
of the Terrible Terms of wireless.
They are merely shibboleths in-
vented by the committee of the
Experts’ Union to keep the vulgar
horde, people like you and me,
from getting to know too much.
All professions protect themselves
in the same way. No self-respect-
ing doctor would talk of a black
eye ; he would refer to it as a con-
tusion of the orbital process with
pronounced extravasation into the
surrounding tissues. A headache to
him is cephalalgia. This makes
you feel that you are getting your
money’s worth.

Wireless Made Easy.

Aerial. —Popular  garden
ment.

Alternating Current.—Electricity
with a wobble in it.

Atmospherics.—Valuable excuse
for noises made by high-tension
battery.

Battery.—See Assault.

Buscer.—Appliance that makes a
noise like an infuriated bluebottle.
Used for finding ticklish spot in
crystal’s ribs.

Circuit.—Takes you back to
where you started from. Ever tried
arguing with the wife?

Faults, How to Prewvent Recur-
rence of—Try the coke-hammer.

Flux.—Messy compound that pre-
vents solder from sticking,

Ground. —Term used by Ameri-
cans, who are too modest to speak
of *my Earth.”

orna-
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MHQO.—An' ohm turned inside
out. Half a mho is the unit of
expectation.

Oscillation.—Practice indulged. ih
during broadcasting hours. Pro-
duces squeals. Not to be con-
founded with osculation, though
times and results are similar.

Reluctance.—Feeling that comes
over magnates when asked by in-
come-tax man to part. Delay in
handing over what they've got is
called ** hysteresis.’”” As resistance
is always anticipated, envelope con-
taining demand note is tastefully
marked O.H.M.S.

Spark . Signals. — Iddyv-umpties
that ping when 2LO is working.
See National Physics Laboratory.

Tight Coupling.—See Jazz.

Watt.—If you multiply volts by
amperes, watt is the answer?

Wireless.—New  hobby. So
called because any receiving set
contains seyeral miles of wire.

A New Use.

I have often felt that it is a
pity that we cannot find some em-
ployment for the aerial during the
time that it is not in use for its
legitimate purpose of ‘¢ snatching
random oscillations from the
boundless ether '’ (I quote from
that great organ, ZThe Little
Puddlcton Gaszette). Its mast
can, of course, be employed as a
flagstaff on such occasions of re-
joicing as the anniversary of the
Battle of Agincourt, or when the
owner’s better half presents him
with triplets.  But these are by
no means everyday occurrences,
and for at least nine-tenths of 'its
time the average aerial is simply
eating its head off. Another cor-
respondent tells me that after
months of painstaking search he
has at last come upon an aerial
that may be said really to earn its
keep. He was travelling down
into the hilly fastnesses of Wales.
As the train slowed down outside
Cardiff his eyes were gladdened
by the sight of a graceful aerial
that bore proudly the burden of
the entire family washing hung

out to dry.
This strikes me as an ideal :r-
rangement. The ‘lady of the

house cannot cavil at the money
lavished by her lord upon masts
and wire if she is at the same

A I8

time provided with the perfect
clothes Ime. Nor do their in-
terests clash. She wants the thing
during the day whilst he is away
toiling at the office, or (having
slain a convenient aunt) backing
losers on the racecourse. When he
returns in the evening from his
labours, there is the aerial waiting
for him unencumbered by any
burden of intimate garments and
ready to turn at his will from
clothes line to bringer in of Radiat-
ing Rupert’s squeals and Dame
Nature’s atmospherics.

The Man who seemed Immune.

The last person that I would
have expected to fall a victim to
the assaults of the microbe, termed
by Americans the radio bug, which
produces the dread malady of
radiocentric monomania, is my
friend Septimus  Wubblesby
Blagg. During the early days of
the epidemic which broke out in
the autumn of last year, he strode
about fearless and - immune.
Though he was constantly thrown
into contact with some of the most
violent and hopeless cases he deve-
loped none of the symptoms of the
disease that was smiting down his
large circle of friends as a hail-
storm lays low a cornfield.

Whilst others raved deliriously
of potential gradients and dielec-
tric constants he kept his mind con-
centrated upon the market reports,
and stuck firmly to his business.
His was one of the most splen-
didly organised of offices. Every-
thing ran on oiled wheels except
perhaps the office boy, but even he
ran on hob-nailed boots whenever
he heard the three sharp rings on
the bell which warned him that his
presence was desired. It was
through this self-same office boy
that Blagg contracted the sickness
that has left him a mere wreck of
his former self.

How the Blow Fell.

One day the lad failed to
respond to his master’s thrice re-
peated touching of the bell push.
Infuriated that such a lack of sys-
tem could manifest itself in
his office Septimus Wubblesby
descended to the creature’s lair and
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found him with his ears decorated
with a pair of telephones which
effectively prevented any outside
sounds from reaching them. Be-
fore him on the table was a piece
of curtain pole wound round with
wire.  There was also a safety
pin whose point rested upon what
looked like a small chunk of coke.
On his face was an expression of
rapture.

Reaching out a sinewy hand his
employer got a firm grip of the
scruff of his neck, then shook him
till his teeth rattled and the
'phones fell from his ears.  Fol-
lowed a telling off that would have
done credit to the fiercest kind of
Battery Sergeant-Major. The lad
was moved to tears. ‘‘ And
now,’’ said Blagg, who always be-
lieves in being a father to his em-
ployees, ‘‘ let me see the device
that is sufficiently interesting to
make you forget your work.”’ In-
stantly the office boy became as
one inspired.  His face lit up,
and with glowing words he
preached the great gospel of wire-
less. Blagg donned the ’phones
with a superior smile. Half an
hour later he was still wearing
them whilst young Albert Miggs
worked hard at giving him his first
lesson in the gentle art of tuning.

A Desperate Case.

Brought thus into the closest
possible contact with an advanced
case of radiomania not even Sep-
timus Wuhblesby Blagg could es-
cape contagion. Within three
days the first well-known symp-
toms had manifested themselves ;
he was observed furtively listen-
ing to the wireless shop talked by
others as he travelled up on the
8.41 and home on the 5.36. Then
he was seen with a certain journal,
whose cover bears a striking design
in blue and orange, tucked be-
neath his arm. Now he is the
worst case that has been seen in the
locality. Others have brief lucid
intervals, in which they forsake
radio and discuss racing, cricket,
the Ruhr question, and even busi-
ness. Not so Blagg. " His sub-
jection is now final and complete.

WIRELESS WAYFARER.
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HILST the number of
‘;\/ two-valve sets that have
been described and illus-

trated in wireless periodicals is
legion, there are, I think, sufficient
novel features about the set de-
scribed lLerein to warrant a little
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A TWO-VALVE CABINET RECEIVER

By PERCY W. HARRIS, Staff Editor.

and detector set, introducing several novel features.

PO SR R T C I SO S C - D

converted into a direct coupled set
in which the secondary circuit is
A second switch places

the aerial tuning condenser either
in series or in parallel with the
inductance as. required.

the switches are of the

Both of

‘¢ anti-

&L

Fig. 1.—The theoretical circuit, showing swilching.

space in this journal. In par-
ticular, the set is pre-eminently
suitable for the country reader
who wishes to listen-in on tele-
phones for all the broadcasting
stations.  Selectivity and simpli-
city of handling have been speci-
ally considered in the design, so
that it can be safely said that for
the average man the set is as selec-
tive as any yet described, whilst
its sensitiveness is sufficient with
“a good aerial to get signals from
all of the broadcasting stations
when conditions are normal.

The simple circuit, which is
illustrated in Fig. 1, shows that
the receiver consists of one high-
frequency valve followed by a de-
tecting valve with reaction on to
the anode coil used for the high-
frequency coupling. The wave-
length range is determined by the
coils plugged in, and it will be
seen on examination of the circuit
that the receiver is a loosely
coupled one, although by means of
a simple switch the set can be

10
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capacity '’ type. The general de-
sign of the set can be easily
from the photograph,
Fig. 2. The set is built into a
polished mahogany cabinet of a

standard size purchased ready
made from *‘‘ Scientific Appli-
ances,’’ a London firm.

The cabinet has a sloping front
which carries an ebonite panel }in.
thick, on which most, but not all,
of the components are mounted.
It is the fashion at the present
time to mount all of the com-
ponents on a panel, and when
everything has been wired up to
place this panel in a suitable case.
In the receiver described, however,
this fashion has been departed
from, for in order to utilise the
space in the cabinet to the best
advantage, parts have been

Fig. 2.—The complefe insirument with coils in place.
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attached, not only to the panel.
but also to the sides and top of
the cabinet. At first glance this
might suggest that the wiring must
be intricate and difficult, but, as
will be seen from a detailed de-
scription to be given later, this
difficulty is largely imaginary.

14 (LA I

the right knob, controlling the
current of the detector valve, being
fitted with a vernier adjustment.
The two valves are mounted on
an ebonite strip on the top of the
cabinet, this strip also carrying
six terminals.

The terminals reading from the

RIgRI] Bi

Fig. 3.—The receiver with back removed to show wiring.

Looking at the front of the in-
strument there will be seen three
dials and four knobs, and two
terminals. The three dials actu-
ate three variable condensers, that
on the left being the owco1r uF
aerial-tuning condenser, that on the
right the anode condenser, and that
in the middle of the upper part
of the panel the closed circuit con-
denser. The anode condenser and
the closed circuit condenser are
both o-0o05 uF capacity.

The two knobs immediately
above the aerial and anode con-
densers belong to the ¢ anti-capa-
city '’ switches. That on the left
places the aerial tuning condenser
in series or in parallel, whilst that
on the right changes the circuit
over irom a single circuit tuner to
a loosely coupled tuner. Above
these two switches are the two
knobs of the filament-resistances,

left to right are: Aerial, Earth,
Low-tension negative, Low-ten-
ston positive, High-tension nega-
tive, High-tension positive. The
telephone terminals are placed on
the lower part of the front panel.

There are two two-coil holders
fitted in this receiver, one on each
side of the cabinet. That on the
left carries the aerial and closed
circuit coils, whilst that on the
right bears the anode and reaction
coils respectively. Both coil-
holders are of the same pattern,
with extension handles to facili-
tate adjustment.

The view of the back of the
cabinet shows that the wiring is
rather complicated, but this is un-
avoidable in all cases where switch-
ing is included in the apparatus.
As the set was designed to fit into
a particular cabinet, and not a
cabinet built for the set, there

I10
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has been some little trouble to
arrange all of the components to
fit, but after a little thought it
becomes quite possible to include
everything without losing electrical
efficiency. In the endeavour to
utilise all space to the hest advan-
tage, the gridleak and the grid-
condenser were both mounted on
the back of the closed circuit con-
denser.

Constructional Details

It should be said at once that
a different size and shape cabinet
can be used if necessary, but the
present cabinet is quite suit-
able for a receiver of this type
and is pagticularly convenient for
handling the controls. Incident-
ally it may be mentioned that
those readers who desire to work
a loud-speaker in conjunction
with this set will find in the
August issue of Modern Wire-
less a complete and detailed
description of a power-amplifier
built into precisely the same type
of cabinet by Mr. G. P. Kendall,
B.Sc. The present set has been
worked in conjunction with Mr.
Kendall’s power-amplifier, and
gives admirable results. In a
later issue of 1Vireless Weekly
the present writer will give details
of an amplifier with plug and jack
control to go with the set being
described.

List of Component Parts

One sloping cabinet to take an
ebonite panel 10in. x 8fin. (the
writer’s cabinet is 73in. deep at
the bottom and 4in. deep at the
top. The cabinet should be so
made that the back is removable,
or it will not be possible to wire
up the receiver in thé manner to

‘be described).

One ebonite” panel of the size
just named and }in. thick.

One ebonite panel, gin. x 24in.
x Min.

Two two-coil holders.

Two valve sockets.

Eight terminals.

One variable condenser, for
panel mounting o-oor pF.

Two variable condensers for
panel mounting, each o-ooog uF.

Two filament resistances (one
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with vernier adjustment if de-
sired).

Two anti-capacity switches (the
two used by the writer are known
as the ¢ Utility *’ pattern—Burn-
dept pattern would do equally
well).

One
uF).
One grid-leak (two megohms)
with clips.

One fixed condenser (o-002 pF).
(Dubilier type is convenient for
this.)

Quantity of No. 2o
copper wire for wiring up.

Quantity of systoflex or other
insulating tubing for covering the
wires.

How to Start Work

grid-condenser  (0*0003

tinned

The first step is to remove the.

surface skin from the ebonite
(both sides) with fine emery paper.
The importance of removing the
surface skin cannot be too strongly
emphasised.  Since writing last
on this subject several more re-
ceivers have come to my notice in
which trouble has been due to the
neglect of this precaution. When
the surfacing has been done the
component parts which are
mounted on the front panel
should be taken and set on the
panel so as to see exactly where
they will come. Tt will be found
that in the majority of cases the
arrangement of component parts
as shown in the photograph will
suit well. The particular filament
resistances used by the writer are
of the Igranic pattern, but others
would do equally well. The panel
should be then carefully laid out
and the positions of the holes
marked on the back of the panel
by means of a scriber. Lead
pencil should never be used for
marking out, as the markings are
conducting and may cause undesir-
able leakage, and even complete
loss of signals.

If the particular size of cabinet
described in the article is used, it
will probably be found that there
is not room to mount a gridleak
and grid-condenser on the panel
itself.  There are two other

11

methods available for mounting.
Firstly, they can be mounted on
the back of, say, the closed cir-
cuit condenser, if this condenser
has a back-plate of ebonite, or
alternatively they can be mounted
on one or other sides of the cabi-
net. The general arrangement of
the parts is obvious, but it should
be mentioned that the fixed con-
denser across the telephones is
mounted on the panel immediately
above and behind the telephone
terminals shown.

Having mounted the com-
ponents, . the experimenter should
next cut the ebonite panel which
carries the valve sockets and
terminals.  This, as previously
mentioned, measures gin. x 23in.
A line is scratched on the back of
this panel in. from the rear, and
on this are marked out the positions
for the six terminals. Tt will be
found convenient to make a mark
an inch from each end for the two
end terminals and then to allow a
space of 1}in. for the space be-
tween the aerial and earth ter-
minals and the positive and nega-
tive high-tension terminals respec-
tively. A space of 1}in. should
then be left between the two end
and the two middle terminals,
which latter should be placed 13in.
apart. The centres of the valve
sockets are situated zin. from each
end and rin. from the front. The
Modern Wireless free template
from the July issue will be found
very useful i marking positions of
these valve pins. It is, of course,
just as essential to remove the sur-
face skin from this panel as from
the main panel.

The two-coil holders can now be
mounted on the sides of the cabi-
net at a distance of about 2}in.
from the top. As one coil plug on
each of the two coil holders is mov-
able the leads to this will need to
be flexible.  Flexible leads for
this purpose can easily be made by
taking ordinary double electric-
lighting flex and untwisting it.
The wire in this flex is stranded
copper and is very suitable for
such a purpose.

Wireless Weekly

Method of Mounting Top Panel

When the terminals and valve
sockets have been fitted to the top
ebonite panel the wood underneath
it should be marked with the
centres of the screws and valve
pins. Holes should now be cut
through, the wood so as to allow a
clear space round each screw-
shank. To do this a #in. auger
bit in a brace will be found very
convenient. The space under-
neath the valve sockets can be cut
out with a keyhole saw.

The top-panel should be secured
in place by six wood screws, two
at each end and two in the centre.
The two coil holders mounted on
the sides of the cabinet can be
similarly secured by wood screws.
When these latter have been
secured in place four holes should
be drilled in the sides of the cabi-
net to take the lead from the in-
side of the cabinet to the coil
holders.  The holes should be
large enough to take the insulat-
ing tubing used.

It should be mentioned here
that at least some of the efficiency
of the set is due to the wide sepa-
ration between the two two-coil
holders, and to the fact that the
earth-lead is connected to the
positive of the low-tension bat-
tery. Even with very tight reac-
tion on to the anode and with the
aerial condenser #n series, oscilla-
tions are not set up in the aerial
circuit. For this reason the reader
should not alter the relative posi-
tions of these coil-holders.  For
example, do not place the right-
hand coil-holder on the top of the
cabinet to enable you to stand an
amplifying panel immediately
alongside.

Full particulars of how to wire
this receiver, together with a wiring

diagram, will be published in
next week’s issue of Wireless
Weekly. The next article will

also contain a short description of
some of the results obtained with
this receiver, and notes regarding
the coils required for various
wavelengths.
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E understand that it is

the intention of the Com-

mittee of the Radio
Society of Great Britain to arrange
during the next session for a num-
ber of informal meetings for those
interested in transmitting. The
purpose of the meetings will be to
discuss the matter from various
viewpoints.

[nca] s3] s3]

We wonder how many of our
readers would agree with the
Justice of the Peace of Womb-
well, who, on learning that it was
desired to install a wireless set in
a certain place of entertainment
for the amusement of the people,
said : ¢ Do you call it amusement
listening to a noise like a tin
whistle? 1 listened-in once and
was quite disgusted. However, we
don’t want to interfere with people
who want this sort of pleasure, and
the licence will be granted.”” This
little episode is yet one more
example of. the harm which is
being done by badly arranged
demonstrations by persons who do
not know how to get the best from
receiving apparatus.

s3] on [«2]

We understand that a Danish
engineer, Arnold Christenson, has
invented an apparatus by means
of which it is claimed it is pos-
sible to carry on wireless tele-
phone conversation without being
overheard.

[a:2] a2 2]

According to the Times, when
asked if the Postal Depart-
ment obtained any evidence,
resulting from the thunderstorm
which visited us recently, which
would support the idea that it was
due in some measure to the
presence of the large number of

¢ S

aerials in the country, the Post-
master-General is reported to have
stated, ‘‘ There is no evidence
which would in any way support
this interesting suggestion.’’

23] [e:3) &

The Berne International Bureau
has been requested by the Depart-
ment of Commerce of the United
States that the coast stations of
that country and all vessels com-
municating with them should
henceforth use the wavelength of
706 metres. - Broadcasting in the
United States, the Department
explains, is done on all wave-
lengths from 300 to 6oo metres,
and the use of similar wavelengths
by vessels gives rise to trouble and
delay in the exchange of messages.
It would therefore be an ad-
vantage if vessels were . equipped
to use a wavelength of 506 metres,
as this would facilitate communi-
cation with the United States
Stations.

fa-2) &

According to the African
World the Capetown Fire Brigade
bas installed wireless apparatus
on its engines ; the innovation is at
present in the experimental stage.

fas] fass) [e=]

Our readers in Sheffield will be
interested to learn that the Works
Sub-committee of the Highway
and Sewerage Committee has had
under consideration aerials cross-
ing highways. The Sub-com-
mittee recommends that the fol-
lowing principles be adopted with
regard to application for permis-
sion to erect such aerials : *“ That
provided the highway is not a
tramway route, nor in contempla-
tion as a tramway route, aerials
be permitted subject to the by-
laws governing overhead wires
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crossing highways, on conditions
that a formal consent is entered to
the Town Clerk providing (1) for
the removal of the aerial if called
upon, (2) for its being erected and
maintained to the satisfaction of
the Corporation, (3) to the owner
accepting all liability in respect
of accidents, etc., (4) to the pay-
ment of an initial fee of 1 guinea
and subsequently an annual ac-
knowledgment of ss., and that the
Town Clerk be authorised to sign
the form on behalf of the Cor-
poration.”’
fa2] faca] o

We learn that the latest arrival
in Wales is the Carmarthen and
District Radio Society, which has
become affiliated to the Radio
Society of Great Britain, and of
which the President is Colonel
E. C. Jennings, the Vice-presi-
dent Mr. W. E. Williams, and the
Hon. Secretary Mr. W. T.
Thomas, 9, Hall Street, Carmar-
then.

a2l -2} [«2]

The Sterling' Social and Athletic
Club’s sports were held on July
14th on their own ground at
Dagenham. A feature of the
sports was the first public appear-
ance of the new Sterling public
announcing equipment in conjunc-
tion with the Magnavox loud-
speakers. This equipment has
been developed by Mr. Ward.
Miller, the Chief Engineer of the
Sterling Telephone Co., Ltd.

In the evening the input of the
amplifying system was connected
to one of the Sterling wireless re-
ceivers, and a large crowd was
entertained with the concert and
dance music from the London
broadcasting station. The results
were extraordinarily fine, and it
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. was reported that the announce-
ments during the afternoon and the
concert during the evening- were
clearly heard at a considerable dis-
tance.

<=2 o3 s3]

We are informed by Reuter’s
that a committee consisting of the
Directors of the British, French,
and Italian Telegraphic - Services
was held at the London Office of
the League of Nations on July

declared themselves unanimously
in favour of a universal confer-
ence, at one and the same time
telegraphic and radio telegraphic,
which should be held during the
first half of . 1924. As negotia-
tions have been in progress for
some time between certain Govern-
ments for the holding of such a
conference, the Committee pro-
poses to meet -in October next to
re-examine the proposal of the

Wireless Weekly

tax of ten francs annually; but will
still be required to register their
stations, there is to be a new
decree which will contain various
regulations with regard to the
publication of incorrect news by
wireless. The decree will provide
that news transmitted by wireless
will come under the control of the

- Posts and Telegraphs Department,

and that the law of July 29th,
18%¢ may be applied to the trans-

Aunt Sophiz and the Uncles sing the kiddies™ good-night clk.rus from 2LO.

16th and 17th, in order to ex-
amine, in conformity with a re-
quest by the Council of the
League, a proposal put forward by
the Italian Government for an
international conference on wire-
less. telegraphy to be held next
year.
e:2] [e-3) o

The members of the Committee

Italian Government, that this con-
ference should be held with the
co-operation of the League of
Nations.
dn [i=] o2

The French newspaper Excel-
sior states that in addition to a
new regulation whereby private
owners of wireless receiving sets
will be exempt from the present

113

mission of news by wireless. The
authors of the regulations corsider
that if the publication of false
news involves the responsibility of
the editor and publisher of a
paper, it should with even greater
reason render liable to rigorous
penalties those who knowingly
communicate such news to thou-
sands of distant listeners,
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. NOTES ON THE PHYSICS OF THE

Q
& By Dr. J. H. T. ROBERTS.

This article conlfains some very inleresting information upon an aspect! of the Q
Q operation of the thermionic valve oflen not sufficienily considered by the experimenter. !
Q §§
ST S OO OO OO OO S OO OO

VERY wireless experimenter
is aware that the wireless
valve depends for its action
upon the emission of electrons
from a heated metal filament. I
do not propose to deal with the
employment of the valve in prac-

Leod\r
. + 1ons only

Adyacent
Electrode

(A) Dull red heal*

duce certain electrical effects in
their immediate neighbourhood.
It was known about 200 years
ago that air that had been drawn
from the neighbourhood of a red-
hot body had the power of con-
ducting electricity.  During the

+ve ions (o) and
=ve wns(e)

( B ) Bright keal

Fig. 1.—A fresh wire, before prolonged healing has driven oul all lraces of

gas and impurities: (A) al dull-red heat only

+ve ions emitted, (B) at

bright heat +ve and —ve ions emilted.

tical wireless circuits, as various
aspects of that subject are from
time to time clearly and ably dealt
with by other writers in this
journal.

There is, however, a great deal
of information on the physics of
the valve which is not commonly
available, and which, as well as
being extremely interesting, is
important for the consideration of
thz future developments of this
appliance. Probably the subject
is most conveniently dealt with in
the form of a series of questions
and answers.

What is Meant by Thermionics ?
It has been known for a very
long time that heated bodies pro-

az4

past zo or 3o years a considerable
amount of research work has been
devoted to the study of the electri-
fication due to hot bodies, and fo-
convenience in referring to the
phenomena associated therewith,
the term *‘‘thermionics”’ has
been introduced. ‘‘ Therm ’ has
reference to heat, and ‘¢ ionics ’’
to the electrified particles of mole-
cular (or less) dimensions, so that
¢ thermionics ’’ refers to ‘‘ ions
produced by the action of heat.”’

What causes the Electrification ?

In order to answer this question
it is necessary first of all to state
that the electrification in the
vicinity of a hot body may consist
of a mixture of positive and nega-

114

tive jons, or it may consist of
negative ions only. Let us sup-
pose that the hot body is in the
form of a metal wire maintained
at a high temperature by the pass-
age through it of an electric cur-
rent from a battery. If the wire
is surrounded by a gas—air, for
example—and is maintained at a
ull red heat, it will be found that
an insulated body placed in the
neighbourhood of the wire will
gradually acquire a positive
charge, showing that in the electri-
fication produced round the wire,
at any rate that which reaches the
adjacent body, there is a pre-
ponderance of positive ions. If
the temperature of the wire be
considerably raised, the adjacent
body will become discharged
(whether it was originally charged

Vacuum pump

Fig. 2.—Simple
studying
under various condifions.

arrangement for
emission from .a wire

positively or negatively). The
phenomena show considerable
variations, depending upon the
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nature and pressure of the gas and
upon the temperature and material
of the wire; they are now known
to be due to the emission from the
hot body, and the production in
the gas, of positive and negative
ions. For simplicity, let us take
the case when the wire and the
adjacent body or electrode are both
enclosed in a vacuum, so that the
complications due to the surround-
ing gas are avoided. Under these
circumstances (unless the filament
has been heated for a 1dng time)
the adjacent electrode will be-
come positively charged when the
wire is raised to a red heat and
negatively charged when the
temperature approaches a white
heat. We are, of course, assum-
ing that there is no applied elec-
tric field between the filament and
the electrode. It has been found
that under these conditions the
positive ions arise principally from
traces of metals (such as potas-
“sium and sodium) which are pre-
sent as impurities in the surface
of the hot body; this observation
is supported by the fact that if
the heating is continued, the posi-
tive emission gradually diminishes.

The negative ions are the
elementary corpuscles of electri-
city known as electrons: they are

[

Hs

tus by which a large amount of the
earlier research on thermionic
emission was carried out is shown
in Fig. 2. The filament of the
material whose thermionic proper-
ties are to be studied is indicated
by F. This is welded to stouter
leads of the same material, L. L,
and these again are welded or
hard-soldered to platinum leads
P P, which are sealed through the
walls of the glass vessel V. C is
a surrounding cylinder (the ‘‘ ad
jacent electrode '’ referred to
above), and 1s connected by means
of the wire E to an electrometer,
galvanometer, milliammeter, or
other suitable instrument for indi-
cating the emission current re-
ceived from the hot wire. The
side-tube S connects the apparatus
to a vacuum pump, so as to per-
mit of the exhaustion of the gas.

The arrangement by which the
temperature of the filament may
be controlled, and the emission
measured, is shown in Fig. 3.
The filament forms one arm of a
Wheatstone bridge (described in
¢ Electricity and Magnetism ”’
series in No. 13), and is heated
hy the current from the battery.
The thermionic emission current
from the filament is measured by
the galvanometer. The heating-

Wz

—Jnngy

B H.T Bofttery

L ygp— el

Visl
LT Baltery Coarse adyuslimen!”

Firze adyuslinent

Fig. 3.—Arrangement for heating filament and W healstone bridge for accurate

delermination of temperature (by resislance).

Emission curren! measured on

galvanomeler.

discrete electrical charges, and are
not associated with matter, in the
ordinary sense, at all.
How may the Emission be
Studied ?
A representative type of appara-

5

current supplied by the battery
can be regulated very accurately
by means of rheostats R,, R,, and
a very fine adjustment of R, is
obtained by shunting it with a
further rheostat R;.
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The three
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arms of the Wheatstone bridge
W,, W,, W,, must contain resist-
ances of the same order of magni-
tude as that of the filament. and
they must be made of such
material and must be of such cur-
rent-carrying capacity that their

jlel ¢ i t 2rorhop o .
: Conduchng wire

et
= S ~p°
* Ow..
0.9 % 470
= AR
Y

=

. Electrons

S Thernvons ©

Fig. 4.—Electrons forming hea'ing-

current collide with atoms of metal

of filament, and raise lemperature,

some electrons being ejected (therm-
ions).

resistance is not appreciably
altered by a current equal to that
which flows through the filament.
It is well known that the resist-
ance of a metal varies with
temperature, and the arrangement
indicated in Fig. 3 gives a con-
venient method of measuring the
temperature of the filament (after
the apparatus has been suitably
calibrated) by balancing the resist-
ance of the filament on the Wheat-
stone bridge for different filament

currents. Thus the emission-cur-
rent at different temperatures
may be experimentally deter-
mined.

What causes Electrons to be
Emitted ?

An electric current through a
wire consists of a stream of elec
trons. Electrons enter the wire
at one end and electrons leave it
at the other end. The electrons
are driven through the wire by the
electromotive force, or potential
difference, existing between its
ends. In their passage they come
into collision with the atoms of
the metal, and if the velocity of
the electrons is sufficiently high
and the thermal agitation of the
atoms of the metal is sufficiently
great, some electrons are thrown
out laterally from the wire.
These are the electrons which con
stitute the thermionic ~emission
from a wire in a high vacuum.
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Why must a Wire be Heated to
make it emit Electrons ?

In a metal wire the electrons are
able to move through the spaces
between the atoms with great
acility, and consequently it re-
quires a considerable potential
difference to be applied to the ends
of the wire, with a corresponding
increase in the velocity of the
electrons, before the collisions be-
tween the electrons and the atoms
set up sufficient agitation of the
latter to raise the temperature
appreciably (see Fig. 4). Conse-
quently, under ordinary conditions
a stream of electrons may flow
through a metal wire without any
electrons being thrown out from
the surface of the metal. Tt is
necessary, as mentioned above, for
the velocity of electrons and the
agitation of the atoms to be very
considerably increased before any
of the electrons begin to be ejected.

Does the Filament Waste Away ?

The electrons which are thermi-
onically emitted are replaced by
others from the stream of electrons
which flows through the wire (the
heating current), so that, for prac-
tical purposes, the wire is merely
an agent in the emission and does
not itself suffer any loss. It may
be compared in some ways to a
hose-pipe conveying water, the
walls of the pipe being pierced by
pin-holes through which the water
escapes (see Fig. s5). In this
case, the water which oozes
through the walls of the pipe is
obtained from the stream within
and not from the material of the
pipe itself. The analogy is, in
some ways, not strictly accurate,
but ‘it is useful for the present
purpose.

At the same time, owing to the
presence of a minute trace of resi-
dual gas in the vacuum tube, to
impurities in the filament, and to a
number of . other causes, a slight
wastage of the filament does take
place, with the result that after
prolonged use the filament dia-
meter is reduced and the resistance
of the filament is increased.

How can the Filament Wastage
be Ascertained ?

Since the filament becomes

A 26

thinner with prolonged use, its
resistance is increased and a con-
venient method of ascertaining the
reduction in the diameter is to
determine either the change in the
resistance or the extra electro-
motive force required to maintain

P holes,
/|

£ sc\opﬁy waler

Fig. 5—Waler escaping through

pinholes in hose-pipe, illustrating,

in a rough way, emission of electrons
from hot wire.

a constant current through the fila-
ment. This assumes that the re-
sistivity of the metal has not
suffered any change, but it is a
method which is found convenient
in the testing of the filaments of
high-power transmitting valves.

Should the Filament be of
Uniform Diameter ?

If the diameter of the filament
is not uniform, it will be obvious
that the thinnest parts will be the
hottest, since the current is the
same for all parts. Thermionic
emission depends upon the tem-
perature, and as, for some pur-
poses, the filament temperature re-
quires to be accurately adjusted, it
is evidently important that the
temperature shall be the same at
all parts of the filament.

If one part of the filament be-
comes thinner than the rest, from

Portion of Filoment

Holles! port (Greates! masloge)

= Sanc Guced

Cooler part”

Cooler part”

Fig. 6.—A (hin part of filamenl

gels hotlest : waslage is greafer, so

that difference is increased as time

goes on, unlil filament burns out af
the poinf.

any cause, the wastage at this
part, owing to the higher tempera-
ture, will be greater than the
wastage at the cooler parts. Con-
sequently the difference in dia-
meter between the thin part and
the thicker parts will increase at
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an increasing rate, until finally
the filament burns out at that
point.

Does the Thermionic Emission
depend upon the Material of the
Filament ?

Tungsten is commonly employed
for the filaments of thermionic
valves, on account of its high
melting point and other refractory
properties which permit of it being
raised to a very high temperature.
The emissive properties, however,
depend upon the material and by
treating tungsten wire in a special
way with certain rare earths
(thoria) its emissive power may
be very greatly increased. A
thoriated tungsten filament may
be made to give a sufficient
thermionic emission when raised
only to a dull red heat. This
allows a great saving in heating
current, so that a valve may be
operated by special dry batteries
instead of accumulators.

What is the Emission Current
from Tungsten ?

Tungsten is the metal from
which the filaments of wireless
valves are usually made, and con-
sequently its emissive properties
have been very carefully studied.
It has been found by one observer
that at a temperature of about
800 deg. Cent. the emission from
tungsten was about 2 x 10— am.
peres per sq. cm., whilst at 2,250
deg. Cent. it was 1.23 amperes per
sq. cm. It will be seen that at a
white heat (2,000 deg. Cent. re-
presents a ‘‘ white heat’’) the
emission current fiom a tungsten
filament is quite appreciable.

How may the Emission Current
of a Valve be Measured ?

If a suitably high voltage (say,
100 volts or more, which may be
obtained from the electric light
mains) be applied to the anode
circuit, and a milliammeter be in-
cluded, the emission current may
be read off directly from the in-
strument. The arrangement is
as shown in Fig. 3, except that
the Wheatstone bridge and fine
adjustments may be dispensed
with, and the ordinary L. T battery
and filament rheostat substituted.
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RANDOM TECHNICALITIES

By PERCY W. HARRIS, Staff Editor.

Some inferesting notes upon tke problem of infcrference.
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T occurs to me that readers of Wireless

Weekly may care to hear about a few ex-

periments | have been conducting recently
with the object of seeing what can be dane to
eliminate some of the jamming from the local
broadcasting stations.

As 1 live only six miles from 2LO, with an
aerial 35ft. high, I am naturally in a position
to appreciate the difficulties of tuning out the
local broadcasting station when endeavouring
to receive those more distant, and in case the
opening paragraph should suggest that I
have found some perfect remedy, 1 hasten to
add that so far I have yet to find the perfect
method of eliminating London and getting
Cardiff.

The real difficulty lies in the fact that to
receive the distant broadcasting stations we
must use considerable amplification, and this,
of course, in a simple circuit, makes the local
station far louder than we should ever desire
it to be when listening to it alone. From this
it follows that the only satisfactory method
must be based on some method of selective
amplification, that is to say, amplification of
the distant stations in greater proportion
than that of the nearer. This at once sug-
gests that loose coupling should prove a
considerable advantage.

* * * *

Now loose coupling to be used effectively
must be used very loose. I have read many
articles describing the construction of loose-
coupled receivers using three-coil holders,
one coil being used for the aerial, the second
for the closed secondary circuit, and the third
for reaction on to this closed circuit. Few, if
any, of the writers of such articles mention
that tuning with three coils used in this
fashion is extremely difficult. First of all,
any adjustment of the reaction alters the
tuning of the other two circuits, and any
altering of the tuning of ecither circuit equally

15
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affects reaction coupling. As a consequence,
only the expert is able to adjust the reaction
critically, at the same time getting perfect
tuning in both circuits and a very loose
coupling. I have tried various kinds of
couplers, numerous types of coils, and various
holders, and I have come to the conclusion
that the only really satisfactory way of using
loose couplings and reaction (at least for the
beginner) is to use a pair of two-coil holders.
The first coil holder should carry the aerial
and the closed circuit coils, while the second,
which should be so placed as to be well out of
the magnetic fields of the first pair of coils,
should bear the anode coil and the reaction
coil, the value of which should be very care-
fully chosen.
* * * *

If possible the tuner should have a switch
so that we may rapidly change from a direct
coupled to a loosely coupled circuit. With
such an arrangement the first operation is to
tune the aerial, using the circuit as a simple
one, and after we have obtained the
best adjustment to change over to a
closed circuit and, with very weak coupling,
adjust till the best signals are received on the
secondary tuning condenser. A further ad-
justment of the aerial condenser, which, for
the purpose of greater selectivity, should be
in parallel, will bring signals in at a good
strength, The angle of coupling differs con-
siderably with different makes of coil, as does

the sharpness of tuning,
* * * *

One very good make of coil with very low
self-capacity and resistance, which gives very
good sharp tuning, has, owing to the method
of winding, a very extended field, and with
an ordinary two-coil holder it is very diffi-
cult to get a good minimum. The makers
sell a special coil holder in which two move-
ments are possible, and with this, of course,
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one can get a much better effect. On the
other hand, in the case of single layer plug-in
coils on an ebonite former about 3in. dia-
meter, it is much easier to obtain a minimum.
Multi-layer coils will generally give very
loose coupling with an ordinary holder.
Each make has its advantages, and | am
not suggesting that for this purpose any one
make is better than any other, but I am
simply pointing out that an angle between
two coils which may be correct with one make
will probably be incorrect with another.
* * # *

Once sharp and good signals have been
obtained on the loose coupled circuit, we
should experiment with tuning the anode
circuits more accurately. Once the anode
circuit has been tuned to the best advantage
we must gradually bring up the reaction coil
against the anode coil, adjusting the anode
tuning at each new position of the reaction
coil. It is best to choose a reaction coil
which will only just make the set oscillate
when tightly coupled to the anode coil. I
cannot give figures for the best reaction coils,
as the values will depend upon many varying
factors, such as the make of valve, filament
adjustment, voltage -of high-tension battery,
etc. Once the best adjustments of ‘the anode
tuning condenser and the reaction coil have
been obtained it may be necessary to make #
slight readjustment of the secondary circuit.

* * 2 *

A three-valve set with one high-frequency,
detector, and one note magnifier used in this
fashion with the aerial tuning condenser in
parallel, and with critical setting of coupling
and reaction, enables me to eliminate London
entirely when receiving Birmingham, New-
castle and Glasgow. With a great deal of
trouble I have found it possible to under-
stand everything that Manchester is saying
while London is working, although London
strength is equal to that of Manchester.
Cardiff is the most difficult of all, and only on
one occasion, and that after spending nearly
half an hour in the adjustment, have 1 heen
able to-hear what the announcer has been
saying while London has been working.

* * * *
The most successful arrangement [ have

yet tried, and one which I can cordially re-
commend to all who are troubled by such

I8
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interference, has been the combination of
a three-coil holder and a two-coil holder. Two
coils of the three-coil holder are used as
aerial and secondary, as described, and
the third is used for a coil of the same value
as the secondary shunted by a variable con-
denser. The anode coil and reaction coil are
used in the other hoider as before. With the
third coil thrown at right angles, so as not to
interfere with the aerial and secondary coils,
the set is firstly tuned for the best possible
signals from the distant station, regardless of
interference from London. Next the third
coil is brought towards the aerial coil, so as
to be within its field, and its variable con-
denser turned until a considerable reduction
in the strength of London indicates that this
third circuit is becoming in tune with the
London wavelength. \When accurately tuned
to the London wavelength and suitably
coupled (the best position is found by trial),
it was found to absorb a great deal of the
London interference without reducing the
strength of signals from the distant sta-
tions. In this way I have been able to hear
Cardiff quite well without very great inter-

ference from London.
* 8 * *

The additional circuit acts, of course, as an
‘“acceptor '’ circuit. Its function is to absorb
the wavelength we do not require in a circuit
which is doing no worlk, leaving the signals
we need, to operate the detector in the usual
way. The adjustment of this arrangement of
three coils is a little tricky, but with ex-
perience it will be found possible to reduce
interference to a much greater degree than is
normally possible with the ordinary arrange-
ment of circuit, even with very loose
coupling.

* * * *

Of course, the higher the aerial the more
is one susceptible to local jamming, and
readers who are using multi-valve sets with
fairly low aerials will have less difficulty than
I have in eliminating this local disturbance.
Incidentally, it is a method which can be
highly recommended to those listeners-in who
are so situated on the coast that their broad-
cast reception is greatly interfered with by
the Morse signals from ships. The ‘‘ac-
ceptor ”’ circuit can be permanently set for
600 metres and left there.
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THE FINE ADJUSTMENT OF REACTION 3

LT OOOOOTOOTOOTOOCOOOTOOTSOTIOOOOT T

O obtain long-distance recep-
tion of telephony with sets
employing reaction, it is
essential to be able to adjust them
easily to their most sensitive con-
dition, that is, to be able to in-
crease the reaction almost, but not
quite, to the point of oscillation.

Fig. 1.—A coil holder giving fine
adjustment.

All those who have attemipted the

somewhat difficult feat of the re-.

ception of American broadcasting
stations will appreciate the truth of
this statement. To make this ad-
justment with ease and certainty,
it is necessary firstly to choose
such values of plate voltage and
filament current as to ensure free-
dom from * overlap,’’ and secondly,
to provide some device for making
very minute and accurate changes
in the amount of reaction; mere
rough mechanical movement of the
reaction coil is not sufficiently de-
licate. A great variety of methods
of obtaining the required fine ad-
justment have been devised, and it
is proposed to deal with some of
the most usetul of them in this
contribution.

Before dealing in detail with the
various methods, it will be as well
to give the reader a fairly definite
idea of the features which consti-
tute a good fine adjustment of re-
action. Firstly, of course, it must
be capable of producing the neces-
sary very minute changes of re-
action coupling. Secondly, it must
be capable of producing the re-
quired small changes without up-

By G. P. KENDALL, B.Sc., Staff Editor.

Useful notes for experimental licence holders.

setting to an appreciable extent
any of the other adjustments of
the circuit, such, for example, as
the tuning of the aerial circuit.
This matter is most important,
for, as will be seen later in this
article, quite a number of other-
wise satisfactory methods are im-
practicable from the actual opera-
tor’s point of view, simply because
in altering the degree of reaction
they also make quite large changes
in the wavelength of the tuned
circuit. Thirdly, the device must
be free from hand-capacity- effects,
that is, it must be possible to set
the reaction to the desired value
and then remove one'’s hand from
the control knob or handle without
making any alteration in the ad-
justment which has been obtained.

Geared Coil Holders and Similar
Devices

A fairly successful method of
securing fine adjustment of reac-
tion is that which depends upon
the use of some sort of reduction
gearing for the movement of the
reaction coil. A number of well
designed coil holders are upon the
market in which a gearing is in-
troduced between the adjusting
handle and the spindle upon which
the movable coils turn, so that
there is a reduction ratio of, per-
haps, five to one between them.
A good example of this type of
coil holder is illustrated in Fig. 1.
Ir: this type there is the advantage
of both rough and fine adjustments,
which are cbtained from the .one
control knob by an ingenious cam
niechranism. This method, al-
though giving extremely fine ad-
justment, suffers from the disad-
vantage that- it also causes some
alteration in the tuning of the cir-
cuit which is reacted upon, as a
result of the changes of capacity
between the two coils when one
of them is moved.

Vernier Filament Resistance

A method which has a consider-
able vogue in the United States,
consists in the employment of a
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hlament resistance with some sort
ol vernier attachment capable of
giving very small changes of the
resistance in circuit.

This device, in the writer's ex-
perience, does not appear to be one
of the most successful. Although
it does not produce very serious
changes in the wavelength adjust-
ments, it does not seem capable
of giving sufficiently smooth and
delicate adjustment of the reaction.

Reaction Condenser

This method is probably the one
in most common use among Eng-
lish experimenters. It consists in
the connection of a small variable
condenser in parallel with the re-
action coil, and it has certain ad-
vantages. It undoubtedly gives
very fine adjustment of reaction
coupling and does not introduce
troubles from ‘‘overiap’ in the
way that certain other devices do.
Its use, however, cannot be ad-

vised, for the reason that it pro-
duces relatively large changes in
the wavelength adjustments of the
circuit, and also because it is very
difficult to eliminate hand-capacity
effects when making use of it. For

.l|||

Fig 2.—Method of conirolling re-
aclion by a variable condenser shunted
across the reaction coil. Numbers
indicale suifable sizes of Igranic
coils for broadcast reception.

those who may care to try it, its
connections are shown in Fig. 2.
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Fig. 3.—This circuit is specially suitable for broadcast reception.
Reaction can be very accurately adjusted by means of the variable

telephone condenser.

Potentiometer Control

One of the best methods of fine
adjustment known to the present
writer is that illustrated in Fig. 5.
As will be seen, the method is
simply the provision of a potentio-
meter across the filament of one
of the valves and the connection of
the grid of the valve (through the
grid circuit) to the slider of the
potentiometer.

This method gives extremely fine
adjustment and remarkable free-
dom from hand-capacity effects
and undesired alterations in the
wavelength adjustment of the cir-
cuit.  To secure the maximum
freedom from such changes result-
ing from the operation of the
potentiometer, it is desirable to
connect two fixed condensers of a
capacity of 0.002 uF in the positions
shown (C, and C, in Fig. 3).

r

/{0004
pF

-+

Fig. 4.— Another good circuit for long-

wave felephony. Intervalve coupling

is provided by resistance R, while

the variometer Vr controls the
reaction.

Variable Telephone Condenser

Fig. 3 illustrates a device for
securing fine adjustment which is
not nearly so widely known as its
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that is, the carrier-wave beat note
is heard in a flickering, broken
fashion, resulting from the set
oscillating momentarily in response
to incoming atmospherics.

An objection which may be
raised against this device is its
expense, since it would seem to
necessitate a large variable con-
denser of at least 0.001 uF capacity.
This, however, is a difficulty which
is easily overcome, since perfectly
satisfactory results can be obtained
by the use of a fixed condenser of
0.0007 uF and in parallel with this
a variable condenser of 0.0005 uF
capacity, since this gives, if any-
thing, a finer adjustment even
than the variable condenser of
0.001 uF capacity. This latter ar-
rangement is shown in Fig. 3,
which also indicates suitable num-
bers of turns for the coils and
capacities for the condensers for
broadcast reception.

A further advantage of this

merits entitle it to be. This
3
3
s
N
L\
O s
nuF

4 5 o T\»

— @

Fig, 5.—A good circuit for the reception of long-wave felephony. The
valves are coupled by an air-core H.F. transformer, T, and the fine

adjustment of reaction is provided by the potentiometer P.

method is the one which the writer
prefers above all others for higown
use. It consists simply of a vari-
able condenser of suitable capacity
connected across the telephones, or
across the primary of the first in-
tervalve low-frequency transformer
in the case of sets employing low-
frequency amplification.

This arrangement gives ex-
tremely fine adjustment of reac-
tion, so fine, indeed, that it is quite
easy to adjust the set so that it
exhibits the phenomenon known as
““ flickering ”’ when tuned to the
carrier-wave of a telephony station,

120

method, besides the extreme fine-
ness of adjustment which it ren-
ders possible, is that it produces
only negligible changes in the
wavelength adjustment of the
tuned circuit.

Plate Circuit Variometer

Another little-known method is
shown in Fig. 4. This method,
which malkes use of a variometer
connected in series with the re-
action coil in the plate circuit of
the rectifying valve, has certain
advantages which entitle it to be
regarded as one of the better type
of fine adjustments of reaction. It

2
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certainly produces ‘a- very smooth
adjustment, and it is not altogether
unsatisfactory when  considered
from the point of view of wave-
length changes and hand capacity
effects, although it cannot compare
with the previous method in this
respect.

Variable Grid Condenser

This method,
times sees employed, is only in-
cluded for consideration in this
contribution to give the writer an
opportunity of stating his entire

which one some-

disapproval of the device. The
disadvantages of this arrangement
are so numerous and serious that
it would seem that they have only
to be realised to cause its use to
be discontinued. Some of the more
serious of these drawbacks are as
fcllows :  Firstly, it is extremely
difficult to eliminate hand-capacity
effects from a variable grid con-
denser. Secondly, small changes
in the capacity of the grid conden-
ser produce, as a rule, quite large
changes of the wavelength adjust-
ment of the set, and consequently

Wireless Weekly

every slight adjustment of reaction
throws the tuning completely out.
Finally, the capacity of the grid
condenser should be adjusted to
secure efficient .ectification, and
should not be altered tu other
values to vary the degree of
reaction.

This concludes our consideration
of the various methods of procuring
fine adjustment, and it is hoped
that the experimenter will now be
in a position to choose a satisfac-
tory device to meet his own parti-
cular needs.

OPEN-AIR RECEPTION

The following brief article will be of interest to those readars who possess small cars.

WELVE months ago, long before the

British Broadcasting Company came

into force, the Daimler Company and
the Marconi Company co-operated in the
development of wireless apparatus which
would enable motorists to get reception while
travelling in Daimler cars.

It will be remembered that at the last
Olympia Show, the first specimen of the
Daimler landaulette so equipped was
exhibited, and Daimler carriages were the
first motor vehicles to be so equipped.

Since that time the development of wire-
less on Daim-
ler cars has
been rapid,
and to-day a
Daimler
motorist  can

After prolonged experiments on the range of
cars manufactured by the Birmingham Smail
Arms Company good reception has been suc-
cessfully accomplished.

In the case of open cars, it was found that
for many reasons it was both unnecessary and
undesirable to arrange the equipment so that
listening-in could be done while the car was
running. The most important reason,
perhaps, which led to the decision not to do
this was that the cost of the apparatus neces-
sary to make it satisfactory was greater than
the owner of the average small car would he
willing to bear.

In the
B.S.A. cars a
metal reel con-
taining a port-
able  aerial

listen-in to a which has an
broadcast insulated
concert while weight
travelling in - attached to one
car in which end is in the
there is no back of the car.
visible aerial. This can con-
With the ex- veniently = be
ception of the thrown over
telephone the bough of a
headpiece and tree.

a very small The appara-
box  attached tus is fitted on
to the inside One of the B.S.A. cars filted with receiving apparafus. a  baseboard
of the car, which forms

the apparatus 1s invisible.
It must not be thought that the results
were reached without a deal of trouble.

13

the cover of the battery-case, and the whole
is enclosed with a solidly made leather cover,
rendering it weatherproof.
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weather many listeners-in have

had their attention drawn inno
uncertain manner to the electrical dis-
turbances in the atmosphere which in-
variably. accompany a thunderstorm.
The persistent crackling noises which
have been of late so prevalent in the
telephones of wireless receiving sets
have been undoubtedly caused by
those discharges of electricity which
we see as lightning and hear as
thunder.

Lightning flashes are usually
divided intc three classes: forked,
sheet, and globe. Forked lightning,
which takes a curiously zigzag path
across the sky, is only different in
point of size from the spark which
can be obtained from an induction
coil. As with most natural pheno-
mena, forked lightning takes the line
of least resistance—electrical resist-
ance in this case. The structure of
the atmosphere is so very varied that
the line of least electrical resistance

DURING the recent spell of hot

is never straight. Hence it is that a
lightning flash travelling along the
line of least resistance takes such a
noticeably zigzag path.

Photographs of forked lightning
taken with a moving camera often
show that two or three or even more
flashes of lightning take the same
path. It is easy to understand how
that happens.  The first flash in-
creases the conductivity of the air so
much all along its path that subse-
quent flashes tending to follow the
line of least electrical resistance take
the path of increased conductivity
made by the first flash. A point of
great interest to the wireless scientist
is that photographs of lightning
flashes taken with a moving camera
appear to show that the lightning dis-
charge is of an oscillatory nature
travelling backwards and forwards
between cloud and earth or between
cloud and cloud.

Sheet lightning is usually the re-
flection of distant forked lightning,
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fc « lighining discharge, taken in Jamaica,
lanl. The photograph was faken by J. F.
mission of the Royal Meleorological Sociely.
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Fig. 2.—~The approach of a thunder-
storm. The photographs in Figures

1 and 2 are by G. A. Clarke Esq..
of Aberdeen Observalory.

and is seldom accompanied by
thunder.
Globe lightning is the ‘mystery

~ amongst lightning discharges. The

evidence with respect to globe light-
ning is of a very conflicting nature.
Some observers claim that they have
seen globe lightning as a ball of fire
moving slowly through the air, and
that the ball has finally exploded.
The explanation of the manmer in
which the air can be brought into
such an electrical state as to make a
discharge of lightning possible lies in
a simple experiment which may be
performed in a scientific laboratory.
The experiment referred to is one by
which it can be shown that, when
falling drops of water are broken up
by a jet of air, the drops acquire a
positive charge, and the air acquires
a negative charge, of electricity.
Thunderstorms are always associated
with strong ascending currents of air.
Photographs of thunderclouds invari-
ably show that there must be gigantic

upheavals of air near the cloud.
These ascending currents of air break
up any raindrops which happen to be
falling and so give those raindrops
a positive charge and the air a nega-
tive charge just as in the laboratory
experiment referred to. During the
process of formation of a thunder-
storm the ascending air currents be-
come so strong that no raindrops can
fall through those air currents to the
ground. Instead, the strong ascend-
ing air currents break up the water-
drops and carry them upwards. At
some height or other the upward air
currents begin to spread out horizon-
tally, and when the raindrops eventu-
ally get out of the sphere of influence
of the ascending air currents they fall
to the ground as the heavy rain of the
thunderstorm. Before they fall to
the ground, however, they may have
repeatedly fallen hundreds of feet in
the air, only io be broken up and
whirled upwards again by the ascend-
ing currents.
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This breaking up of raindrops
which goes on so rapidly in a
thunderstorm gives rise to a great
difference in electric potential.
When this difference of potential
reaches a value of tens of thous-
ands of volts per centimetre, the
electrical resistance of the air,
great as it is, breaks down, and
we get a discharge of electricity
which constitutes a lightning flash.

It has been calculated that, in
order to produce a lightning flash,
a charge density of eight electro-
static units per square centimetre
must be established. Tt has also
been calculated that if one rain-
drop were to be broken up into
two smaller drops over each square
centimetre per second a lightning

discharge would take place after.

26 minutes 40 seconds. Other
calculations of the same nature
show that it is easily possible for
raindrops to be
rapidly that a lightning flash be-
comes possible every seven or eight
minutes.

Perhaps it is interesting enough
to note that as long ago as 1749
Benjamin Franklin came to the
conclusion that lightning was an
electrical phenomenon and that
lightning conductors first devised
by Franklin have been used for
the protection of buildings from
damage by lightning ever since
1752.

Franklin’s famous outdoor ex-
periment was to raise a kite with
a conducting string close under a
thunder-cloud. From the lower
end of the string Franklin took
sparks and even charged a Leyden
jar. What happened, however,
in this experiment was not quite
what Franklin thought. The posi-
tive charge on the thunder-cloud
induced a negative charge on the
kite and caused an equal positive.
charge to appear at the lower end
of the conducting string. If
Franklin had obtained a direct
discharge of lightning he would
not have survived his experiment.
The voltages of electricity asso-
ciated with the discharge of light-
ning are so great as to make at-
tempts to experiment with light-
ning a very dangerous proceed-
ing.

s34

broken up so.

During a thunderstorm personal
danger from lightning is much
greater in the open country than
in the town. Buildings, especi-
ally those with lightning conduc-
tors, telephone wires, and power
lines, all help to make the town
safer than the country.

There is scarcely any room to
doubt that lightning shows a de-
cided preference for certain trees
—the oak, for example. An oak
tree is fifty times more dangerous
to be near than a beech tree during
a thunderstorm. One solitary
tree, whether it be an oak or not,
is much niore dangerous than a
tree situated in the middle of a
wood. .

When caught out in the open in
a thunderstorm the safest thing to
do, although rather undignified
perhaps, is to lie in a ditch or,
failing a ditch, to lie on -the
ground. A line of overhead wires
makes a fairly safe area under-
neath.

One of the most difficult modern
problems with regard to lightning
is the protection of aeroplanes
and airships when in the air. It
1s an extremely dangerous thing
indeed for an aeroplane or an air-
ship to be in the air anywhere in
the vicinity of a thunderstorm or
even a thundercloud.

Lightning Conductors

Before considering. the actual
part an outside aerial may play
during a thunderstorm, it is neces-
sary to get some. idea as to the
way in which a lightning con-
ductor is supposed to afford pro-
tection.

A lightning conductor consists
of one or more pointed metal rods
projecting vertically upwards at
prominent points of the building to
be protected, the lower ends of
the rods being connected to earth.
The space between a thundercloud
and the earth below it is one of
great electrical stress, and it is
rather curious to note that the
sharp metal points of a lightning
conductor tend to increase - that
stress. This increase in intensity
of electrical stress, however,
causes silent brush discharges to
take place from the points of the
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. actually occur in nature.
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lightning conductor. The elec-
trical stress is in this way reduced
to a value at which a discharge of
lightning becomes impossible.

Brush discharges of this kind
They
are occasionally seen taking place
from the masts and yards of a
ship during squally weather at
sea, the phenomenon being known
to the sailor as St. Elmo’s Fire.
The same type of brush discharge
has been seen to take place from
an ice-axe on a high snow-covered
mountain. An experimental imi-
tation may be made by bringing
a needle gradually up to a charged
Leyden jar.

Should- a lightning discharge
actually occur near a lightning
conductor it is supposed that the
discharge would show a decided
preference for the metallic points
of the lightning conductor and
allow itself to be conducted harm-
lessly to earth vie the conductor.

Clearly, then, the efficiency of
a lightning conductor depends
primarily on the number of metal-
lic points from which brush dis-
charges can take place and to
which a discharge of lightning
would pass should a discharge
occur in the neighbourhood of the
conductor. Modern ideas on the
subject of protection from light-
ning demand that a building
should be provided with a pointed
conductor at every salient point
and that all these pointed conduc-
tors should be connected up and
the system earthed at numerous
points.

The Aerial and Lightning
From what has been said on the
subject of lightning conductors, it
will be clear that an outside
aerial, since it does not possess
sharp projecting metallic points,
cannot be looked upon as an effi-
cient type of lightning conductor.
Moreover, ordinary aerial wire has
nothing like the thickness of
lightning conductor rods. Again,
iron rods are better than copper
rods for lightning protectors, and
when in position the rods of a
lightning conductor should not be
insulated from the walls of a

bujlding as an aerial wire is.
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Granted that an aerial cannot
be looked upon as a good type of
lightning conductor, are we to look
upon an aerial as a source of
danger from lightning?  This
question is perhaps best answered
by asking another question. Do
we look upon the gutters and rain-
pipes of a house as a source of
danger from lightning? Such a

mass of metal is not usually
earthed; it is actually on the
house, and it presents a far

greater target for a lightning dis-
charge than a small aerial.

As a precaution against damage
by lightning, it is considered good
practice to connect all pipe and
wire systems inside a house to
earth and to connect all large
masses of metal to earth. In the
same way it is good practice to
connect an aerial to earth when a
thunderstorm is imminent.

The possible effect of a dis-
charge of lightning on scientific
instruments may be judged from
the following authentic account of
the damage done inside an obser-
vatory which was struck by light-
ning. During the afternoon of
July 21st, 1909, the tower of
Manila Observatory, in the Phil-
lipine Islands, was struck by
lightning. The discharge missed
the lightning conductor which pro-
jected upwards from a mast on
the top of the tower and struck

the metal shaft of an anemo-
meter. A telegraph line running
from the tower was broken, the
self-recording meteorological in-
struments in the tower had their
electric circuits burned out, and a
mercury contact had its mercury
scattered. Some of these instru-
ments were connected to external
points of the building, others were
not.

As to what may happen when
lightning scores a direct hit on an
aerial, we may refer to the article
‘“ Struck by Lightning ’’ which
appeared in Iireless Weckly,
No. 7, page 438. The writer,
Mr. S. G. Rattee, was actually
present on the occasion described.
After reading such an account as
this, it is impossible to come to
any ' other conclusion than that
lightning may strike an aerial,
but, since the incident described
by Mr. Rattee is unique, the
chances that any particular aerial
will be hit. during a thunderstorm
are exceedingly remote.

On the occasion of the thunder-
storm in the early hours of July
1oth, a large elm tree near the
writer’s house was struck by light-
ning. A deep slashing cut was
made down the lower part of the
tree trunk, and the noise of the
discharge was deafening. There
were not less than four aerials in
the vicinity of the tree that was
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struck, one being immediately
across the road from the tree. In
view of this and many other such
cases, we can safely conclude that
an aerial does not attract light-
ning, using the word “‘ attract ’’ in
the popular rather than in the
scientific sense.

From the account given of the
damage done to the scientific in-
struments in Manila Observatory
when the tower of the Observa-
tory was struck by lightning, and
also from Mr. Rattee’s account of
the damage done to the wireless
installation at Cape d’Aguilar,
Hong-Kong, when the aerial there
was hit by lightning, it would
appear that, during a thunder-
storm, no \wireless receiving set
should be connected to the aerial
or earth lead-ins. Wise as it may
be to connect an aerial to earth,
it seems even wiser to disconnect
a receiving set from any external
point of the building in which the
set is located.

No matter what we do to pro-
tect ourselves and our wireless sets
from lightning, our greatest pro-
tection lies in the fact that, in our
islands, thunderstorms are of rare
occurrence and that, when they do
occur, they are seldom of the
severity experienced in other parts
of the world, which, to say the
least, is a fact with which we may
be justly pleased.

KPP U S S S e o T S

WHAT A SOCIETY CAN DO IN SUMMER

The following report, received from lhe Paddinglon Wireless and Scientific
Society, will be of interest lo other societies who confemplate ouldoor activilies.

HE members recently proceeded to Stanmore

and erected their apparatus before lunch.

An ““ inverted-L '’ aerial was supported between
3oft. portable masts, and a z2ooft. aerial was at-
tached to a 6ft. kite. A 3ft. portable frame aerial
and a set comprising z H.F., detector, and 2z L.F.
valves were mounted on a motor cycle and sidecar,
whilst for D.F. work a Bellini-Tosi aerial and
radio-goniometer were erected.

In addition to the above receiver, members pro-
vided sets comprising detector and 2 L.F. valves,
2 H.F., detector, and 1 L.F., also units for de-
monstration to junior members. Lunch and tea were
provided at The Vine, Stanmore, and this part of
the programme proved very popular. After lunch
Mr. Beak was able to receive telephony from many
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of the London amateurs on a Brown loud-speaker,
using his three-valve set, which comprised detector
and 2 L.F. valves. Mr. Turton received amateur
telephony and British and Continental air stations,
using both the kite and L aerials. Mr. Beak oper-
ated the Bellini-Tosi D.F. equipment and received
signals from several well-known London amateurs,
the ‘‘ directions ’’ being checked by means of a
compass and map.

Mr. Bland Flagg (hon. secretary) received
amateur telephony on a loud-speaker, using his
portable set mounted on a sidecar. Much valuable
experience was gained, especially by juniors, in the
operation of multi-valve receivers, and the day was
voted a complete success, and is likely to arouse a
desire for a repetition.
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THE BRITISH WIRELESS RELAY
LEAGUE

The following leiter is in reply to our Edilorial appearing in Vol. 2, No. 1.

To tHE Epitor, Wireless Weekly.

DEAR SirR,—] have read your Editorial in
Vol. 2, No. 1, of Wireless Weekly, and as 1
am unfortunate enough to be the organiser
of the League in question, I beg leave to
answer the criticism which you have given at
length.

You will readily agree that in wireless as
in all things we must ‘‘ walk before we
attempt to run,” and wishing to bring the
transmission section of the amateurs into
closer touch with one another, 1 attempted
the task of forming a League much the same
as the American Radio Relay. League.

It was quite obvious from the beginning
that merely to relay messages up and down
the country in the Morse code would lead to
nothing more than a lot of wireless ‘‘ gossip,”’
and certainly the idea of such work was not
intended as the primary object.

A few messages of such a nature were
necessary in order to get the League in
motion, but the more serious side would even-
tually be evolved as the membership in-
creased, and although the available mileage
in this country is comparatively small com-
pared with the United States, there is plenty
of space, and room to spare, for low-power
transmissions of telephony considered from
the point of view of loop transmissions and
incidentally of directional work.

The possibility of an International Relay
League was also in my mind at the same
time, and I am still confident that this will
eventually materialise, but such undertakings
require capital and publicity, which [ had
hoped would have been forthcoming, only to
find that the movement was not received so
favourably as might have been expected.

The co-operation of the Wireless 11'orld
and Radio Review was assured, but this was
of little use without the active assistance of
the gentlemen who carried out the British
arrangements of the trans-Atlantic tests, and
this I could not get, and the suggestion was
made that the bulk of the officials should
have been in London instead of Manchester.

This immediately gave me the impression
that unless I carried out this suggestion the
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League, as far as trans-ocean tests were
concerned, would be a non-participant, and
therefore it was decided to refer the whole
matter to the Radio Society of Great Britain.

This our Hon. Secretary had already done
before your article was published, and I have
intimated that if it is preferable for the traffic
manager to be situate in London I am quite
willing to stand down and leave the organ-
isation entirely in the hands of the amateur
transmitters of this country, who should
have the support of the Radio Society of
Great Britain, with possibly Mr. Phillip
Coursey ‘as President.

I consider that the criticism of the parent
society is grossly unfair, and due considera-
tion has not been given to the immense diffi-
culties they have been up against, both in
government and broadcasting circles, which,
as a late member of the Committee, you
must admit have been very great.

I have a great respect for your publica-
tions, but I would suggest that both sides of
the question be considered in all cases, and
not attempt to picture the future of wireless
as being composed of a separate society for
crystal users, two-valve people, etc., etc.
The natural tendency of all experimenters in
this country is opposed to this view, and
although the Radio Society of Great Britain
is, in your opinion, lacking in energy and
initiative; a glance through its list of offi-
cials precludes the idea of any number of
movements shaking its solidarity.

I shall be pleased to hear your views either
privately or through your valuable columns,
but would impress upon you that I am in no
way disregarding the principles underlying
your very candid expressions, and to that
end I shall always be pleased to further the
interests of the amateur, well knowing that
you have these interests at heart.

Yours faithfully,
(Signed) Y. W. P. Evans,
A M.Inst.R.E.
(Traffic Manager, B.\V.R.L\)

[This letter is commented upon in our
Editorial. —EpITOR. ]
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HOME-MADE
POTENTIOMETER

OST of those who conduct
serious experimental work
with crystal detectors swear
by carborundum for general use on
account of its stability. = Though
this crystal will give respectable
results when used with a carbon
contact without any  applied
E.M.F., it is at its best when a
steel contact is used and a steady
voltage of from 1 to 3 volts is
applied.
For detector worl there is
nothing to beat the centre connected

+

i,
1 |

Fig. 1.—A simple potentiometer
circuil.

battery and potentiometer circuit
shown in Fig. 1. For this two
flashlamp batteries mav be used
joined in series, the connection
being made by soldering a lead
to the long strip of one battery,
which is bent back and soldered to
the short strip ot the other.

As current flows from the nega-
tive pole to the positive it will be
seen that when the slider is moved
to the right-hand end of the resist-
ance an E.M.F. of 4% volts will be
applied to the crystal, current flow-
ing in a clockwise direction from

i)

)
o I

battery B round the circuit consist-
ing of ’phones, tuning inductance
and detector. If the slider is at the
opposite end of the potentiometer
the flow of currept will be from
battery C in the reverse direction.
The voltage will be decreased in
either case by moving the slider
towards the middle of its travel ; at

Fig. 2.—The finished potentiometer.

this point it will be zero, since the
batteries are now in opposition.

A potentiometer to be suitable for
use with flashlamp batteries must
have a very high resistance, of the
order of, say, 500 to 6oo ohms,
otherwise they will not last long if
much work is done with the set.

Fig. 2 shows how such a
potentiometer may be made. A
‘hard wood cylinder 2 inches in

diameter is mounted by means of
screws between two 3-inch square
ebonite end pieces each iin. thick.
On to the wooden roller we wind
13 ounces of No. 32 enamelled
resistance wire, the ends of which
are passed through very small holes
drilled in the ebonite. A slider
moving on a square rod is fitted as
shown and provided with a ter-
minal.

The instrument is now mounted
on a polished wood base on which
are two terminals to which the
ends of the windings are secured.
A small cut-out switch should be
fitted between one terminal and the
lead running to it so that when the
set is not in use the battery current
may be switched off.

This potentiometer has a resist-
ance of about 600 ohms, and as the
E.M.F. of the two batteries in
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series is g volts the current flowing
will be only 15 milliamperes, which
should mean a fairly long life for
them, provided that the switch is
used. R. W. H

A CONDENSER
TIP

HE true experimenter is con-

stantly needing fixed con-

densers of various values, but
does not need a large collection.
An excellent semi-permanent fixed
condenser can be made up between
two brass plates drilled at the four
corners with holes to take tighten-
ing screws. (The top holes should
be bushed with ebonite.) The tin-
foil or copper tabs can then be bent
under the top plate at one end and
the bottom plate at the other, and
the whole tightened up. Positive
connection is then possible to the
two plates without soldering; the
capacity is constant and the value

can be changed rapidly without
wasting foil or mica. P. W. H.
DOUBLE
TERMINALS
ANY experimenters would

make use of double terminals

if they were acquainted with
their advantages. When two or
more wires have to be taken to one
terminal, the changing of one wire
is generally awkward, as all the
wires drop off. I)ouble terminals
having two milled nuts are readily
obtainable, and enable the per-
manent wires to be neld fast when
the others are changed.

P: W. H,
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AN IMPROVED
CRYSTAL CUP

T is surprising that so little
Ithought has been given by the

makers of wireless apparatus to
the crystal cup, when one con-
siders how unsuitable the usual
pattern is. Crystal cups are gener-
ally far too shallow, with the re-
sult that when the crystal is placed
in position and the clamping screw
tightened up the crystal is either
forced out of the cup or the
crystal is broken. Another fault
is that only the top of the crystal
can be utilised.

A glance at Fig. 3 (which is
self-explanatory) shows that the

s

¥ Q{Emi |

%4

Fig. 3.—Details of the cup.

crystal has a flat surface to butt
against and is held in position by
a substantial screw. Another point
that will be noticed is that two
sides of the cup have been cut
away exposing as large an area as
possible to the contact wire. The
cup can be readily made by
placing a short length of Jin.
square brass rod in the vice, then
cut to the shape shown in Fig.
3, a hack-saw being used for the
purpose. A coarse file of square
section with one smooth side
should be used to remove the metal
in the centre.

This cup has been a great
success, and I think it is unfortu-
nate that no manufacturer has
placed a crystal cup of this type
on the market. A A M.
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of spring brass, of the same width
as the ebonite coil plug, are drilled
and bent to the shape indicated in
Fig. 5, and attached to the sides

of a standard coil plug by means

HE popular tuned-anode
coupling, shunted with a
small variable condenser, is

extremely efficiént on all wave-
li\ Lﬂ |l! | ‘||
' [U ‘|
: |
ol
RN
) 9
Fig. 4.—Method of mounting anode
resistances.
lengths, but for higher wave-
lengths  the resistance-capacity
coupling is preferable.  The re-

sistance, which is non-inductive,
usually has a value of about
70,000 ohms, and this little
component can be easily adapted

Fig. 5.—Showing how fo bend the
clips.

to the existing coil socket, in the
manner shown in Fig. 4, so that it
is not necessary to alter the interna]
wiring of the receiver. Two strips
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of the two screws which make con-
tact with the metal plug and
socket, as shown in Fig. 4. The
holes in the top portion of the
strips should be just large enough
to accommodate the pointed metal
ends of the resistance, and these
should be slightly countersunk on
the insides, to ensure a perfectly
clean contact. The exact length
of the brass strips, will, of course,
depend on the length of the resist-
ance. 0. J. R.

FIBRE FOR
INSULATION

just as good as ebonite, but
much cheaper !’ Most of us
have said this at one time or
another when we were making up
apparatus and found that the cost
ot the panels needed ran into quite
unexpected figures.  Except for
bakelite and the coal-tar product
often used for making the bases of
rheostats, there is nothing so good
as an insulator for wireless pur-
poses. Presspahn is excellent for
making inductance tubes, but as
usually only the thin sheets are
sold, the thick sheets being some-
what difficult to obtain from the
average wireless dealer, it is of little
use for panels. Some constructors
have tried slate, which has many
advantages : it is cheap, it can be
drilled and sawn in the ordinary
way, and it takes a good-looking
finish.  Slate, however, has one
serious drawback : it frequently
contains metallic veins, and if they
are present it is absolutely useless.
if you intend to use this material,
have it tested with a Megger before
you start to work it, for nothing is
more annoying than to find, after
a panel has been finished up, that
it cannot be used on account of its
poor insulating qualities.
The only remaining substitute

IF only there was something
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for ebonite is fibre, which has be-
come rather discredited by wireless
men. ['ibre consists of practically
pure cellulose. It is made by a
special process from a cotton or
flax basis. During manufacture it
1s enormously condensed, so that
quite a small sheet represents a
large amount of the original
material. The one great drawback
in the use of fibre as an insulator
is its hygroscopic nature. Oils will
not sink into it, but it readily ab-
sorbs water up to 5 per cent. or
more of its own weight. When it
is damp the insulation that it pro-
vides is so poor as to be quite use-
less for high-frequency work.

Though fibre is .not recom-
mended for use as the material of
entire panels which have to deal
even with the less rapid oscilla-
tions of speech frequencies, it can
be employed in various parts of
the set if it is properly treated, and
its use will result in a certain sav-
ing, for it is a good deal less ex-
peusive than ebonite.

Fibre will do quite well for the
bases of rheostats, for the formers
of potentiometers, for extension
handles to inductances or con-
densers, and for mounting battery
switches. There are also various
other places where high insulation
is not required in which it can be
used without detracting from the
set’s efficiency.

The best method of counteract-
ing its hygroscopic tendencies is to
dry it for five or six hours in an
oven whose temperature is not
allowed to rise above boiling point
and then to give it two or three
coats of thin shellac varnish. As
it is apt to shrink when dried, it
is advisable to give it a preliminary
¢* cooking *’ before it is trimmed
and drilled, and then to give it a
final spell in the oven.

It can be drilled, tapped, sawn,
or turned in the lathe, but as it is
apt to heat up whilst being worked,
oil should be used as a lubricant.
For lathe work, diamond-pointed
tools are to be recommended.
Owing to the way in which it
shrinks and swells it cannot be fin-
ished with extreme accuracy. Thus
a 2in. disc suitable for the base of

a rheostat might measwre a little
later from 2.01 to 1.9¢ in., accord-
ing to the dampness and dryness
of the air. Most of the parts,
however, for which it is suitable
do not call for even such accuracy
as this.

If fibre is used for potentio-
meters, care should be taken to
select resistance wire of a gauge
stout enough to ensure that exces-
sive overheating shall not take
place. Fibre is unaffected by tem-
peratures up to 100° C.; but if
subjected to a heat of 150°.C. for
prolonged periods it loses strength.
At 200° C. it begins to break up,
at 250° C. it smokes, and at rather
less than 300° C. it catches fire.

R. W. H.

CONVERTING
CRYSTAL DETECTORS

ANY readers possessing
Mcat-whisker detectors have

discovered the advantages
of a Perikon detector. A highly
efficient detector of this latter type
can be made from old or existing
parts of the former type. A de-
tector built on the lines described
herein has been used by the writer

NUTS SOLDERED
ﬂ TO STANDARD.

TERMINAL

SPRING
/

Fig. 6.—The converted Perikon
detector.

with very satisfactory results. The
diagram, Fig. 6, shows how it is
built up. It will be seen that
from its variety of movements it
has many advantages over the
existing types now on the market,
which have practically only one
radial movement. Cup 1 has a
complete circular and a backward
and forward movement, whilst cup
2 has a similar movement with the
addition of a ball-jéint movement.
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The cups are screwed on and can
easily be removed to allow other
cups to be replaced. Cup 1 is
supported by a plain angle piece
to which two terminal nuts are
soldered as shown. The terminal
is screwed through these nuts and
into the cup, a further nut being
used to tighten the cup.

Cup 2 is supported by an ordin-
ary type of ball-socket standard,
the end of the adjusting arm
being screwed into the cup as be-
fore. Between the standard and
the cup a spring is placed. On
the other side of the standard arm
a nut is forced so that the position
may be altered if desired. The
adjusting arm should be a sliding
fit in the ball-socket. To adjust,
cup 1 is screwed forward to a
suitable position, while cup 2 is
pulled back. Cup 2 is then
allowed to come forward by means
of the spring until it sits on cup
7. If the tension is too great,
cup 1 is simply screwed back a
turn. The adjustment is quite

permanent when obtained.
H. B.

SECURING LEAD-IN
WIRES

....................................................................

“ & OST lead-in insulators
Mare fitted at the outer end
with a nut to secure the
wires, and frequently its size is
really too small satisfactorily to
hold a pair of thick aerial wires
of a two-wire aerial. In such
cases, it will be found very con-
venient to cut a strip of brass
about 4in. wide and 4in. long, of
such a thickness as will not easily
bend. In this drill three holes—
the centre one of such a size as
will slip over the end of the brass
rod in the insulator. The other
two holes are intended to hold
two terminals of the type with a
central hole. The shanks of these
terminals are passed through the
holes and secured by nuts. The
two aerial wires can then be se-
cured firmly and easily, and if

necessary adjusted for length.
P. W . H.
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A 'PHONE
SAFEGUARD

HE beginner is  often
I puzzled as to the respective
merits of high- and low-re-
sistance  telephones. “Ts it
better,”’ he asks, ‘¢ to use the L.R.
type in conjunction with a tele-
phone transformer, or does one get
better results with the H.R.
type?”
High-resistance telephones have
a very large number of turns of
wire crowded into a very small
space, and the wire is so fine that
it does not require a great current
to burn out the windings or to de-
velop a ‘fault in their insulation,

Fig. 7.—Showing the shunt device.

for it must be remembered that the
whole plate current of the last
amplifying valve flows through
them. Crystal receivers, of
course, are not subject to this dis-
advantage, and H.R. telephones
are always to be recommended for
them. During the war a very
large number of telephones were
wound with so many turns of fine
wire that their resistance was 8,000
ohms, and they have since come
upon the market through the Dis-
posals Board. Although they are
certainly the most sensitive tele-
phones obtainable, these tele-
phones have the annoying and ex-
pensive habit of burning out if
carelessly used.

Low-resistance telephones, on
the other hand, are quite free from
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this disadvantage.  The steady
plate current flows through the
primary of the telephone trans-
former, and the telephone wind-
ings are relieved from this strain.
Nevertheless, the very fact of
using an extra transformer tends
to introduce more distortion and
always causes some weakening of
signal strength. High-resistance
telephones are, therefore, greatly
to be preferred if they can be
freed from their disadvantages,
and this can be done quite simply.

Fig. 7 shows the way in which
the telephones are usually ar-
ranged in the plate circuit of the
last valve, shunted by a blocking
condenser A if this should be the
detector valve. The improvement
is shown on the right. In place of
the telephones a large iron-cored
choke coil, D, is inserted into the
circuit. The secondary of a dis-
used Ford ignition coil is ideal
for the purpose, and these coils
may be picked up at almost any
large garage A is the blocking
condenser, as before, having a
value of about o.ooz pF, whilst
C is a 2 pF Mansbridge con-
denser.

The action of the device is as
follows : The steady plate current
passes freely through the choke
coil D and is quite unable to pass
through the telephones because of
the large condenser C. Radio fre-
quency imipulses that may be
present pass through A, but are
prevented by the high inductance
of D and B from taking any
other path. Audio-frequency im-
pulses which are to record the
signals find that A and D have a
very high impedance for their fre-
quency and therefore take the
easier path through B and C. If
C is made large enough, no differ-
ence will be found between the
signal strength of the arrange-
ments shown on the right ‘and on
the left of Fig. 7.

A further advantage of the de-
vice is that in many cases it im-
proves the quality of the repro-
duction of strong signals.  This
is especially noticeable in the case
of high-resistance loud-speakers
which are heavily loaded.

L. A S
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A VARIABLE HIGH
RESISTANCE

able resistance of high value

which will pass a few milli-
amperes is frequently required.
Such resistances are required in
experimenting  with  grid-leaks,
anode resistances for resistance
amplifiers, and so forth. Many
simple ways of making fixed grid-
leaks for reception purposes have
been described, but most of them
are not adapted to variable adjust-
ment or else will not pass a current

IN experimental work a vari-

GLASS TUBE

ELECTRODES . b4

B8orrLe

WATER

Fig. 8.—The compleled resistance.

greater than a fraction of a milli-
ampere without becoming noisy or
erratic.  The simple resistance
here described was evolved by the
writer when in need of an adjust-
able grid-leak for a 10 watt trans-
mitter. Leaks of the pencil line
type were first tried, but were
found to be unsatisfactory, as they
sparked along the graphite surface
and were very irregular in their
action.

The accompanying diagram,
Fig. 8, is almost self-explana-
tory. A bottle is filled with water
and a glass tube is introduced
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which should be long enough to
reach the bottom and project about
an inch out of the neck. Two
wires are introcluced so as to make
contact with the water, the other
passing through the neck of the
bottle outside the tube and pass-
ing into the tube itself. As most
of the resistance lies in the narrow
column of water within the glass
tube the diameter of this tube 1s of
some importance ; the bore should
not be too small, as bubbles of gas
produced by electrolysis of the
water tend to accumulate and in-
crease the resistance unduly. For
the same reason the wire should
not fit tightly in the tube. - A tube
of 2 or 3 millimetres bore is con-

venient. If ordinary tap water
is used the wires may be of
copper, but it is much better

to use lead or tin fuse wire which
shows much less tendency to form
soluble salts with impurities in
the water. Rough adjustment of
resistaince may be obtained by
pushing the wire up or down in
its tube, while small final varia-
tions may be effected by altering
the depth of the wire outside the
tube.

Ordinary tap water gives about
the right range of resistances for
many purposes, but if necessary
the resistance may be reduced by
adding a few drops of sulphuric
acid or a small quantity of
common salt, copper sulphate, or
any other metallic salt that hap-
pens to be handy. If, on the other
hand, the resistance of the tap
water is too low in the first place
it may be increased by mixing
with methylated spirit. In this
way a resistance of anything from
a few thousand ohms to several
megohms may be obtained in a
few moments at an outlay of
practically nothing.

The uses of such simply made
variable high resistances are so
numerous that their construction is
strongly recommended to the seri-
ous experimenter.

As variable gridleaks used in
conjunction with similar anode re-
sistances they open up a field of
research otherwise closed to the
experimenter of limited means.

E. H. R.

BLOCKING
CONDENSERS

HE usual method of con-
structing a blocking con-
denser is rather a fiddling
job when making a condenser of
fairly large capacity.

An easier

HAXYED PAPER
Fig. 9.—The assembly of the foils.

and quicker method is to cut the
tinfoil into two long strips the
size required, and rolling them up
together, using as the dielectric
good quality paper previously
soaked in paraffin wax. The strips
of paper should be 3}in. larger
all round than the sheets of foil.
Before rolling the strips of tinfoil
and paper together lay a strip of

PARALFIN WAX FILLING.

Fig. 10.—Finished condenser.

copper foil }in. wide on each piece
of tinfoil for connecting purposes,
as chown at A, Fig. . When the
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condenser is rolled up press it with
a hot
paraffin

iron. This re-melts the
wax on the paper and

Fig. 11.—Condenser after pressing.

binds the whole together as at B
(Fig. 11). The condenser should
then be put between two §in.
ebonite sheets, turning the copper
foil connecting strips up the side
of the ebonite as at A, Fig. 10. A
piece of ebonite should be let in at
each end to take up the space be-
tween the sheets of ebonite as at C.
Make two clips of thin sheet brass
and bolt them to each end, firmly

Fig. 12.— An interchangeable mounf-
ing for the condensers.

clamping the copper foil strips be-
neath them as shown at D. Melted
paraffin wax poured round the
edges of the condenser will make
it damp proof.

A convenient holder for this
condenser is shown at E, Fig. 12.
The clips F are made from thin
sheet brass, and the base is of
#in. ebonite.

This type of condenser and
holder is ideal for the experi-
menter. A.W. B.
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ONDON.—The B.B.C. re-

ceive many strange communica-
tions, and- of late they have had
some pathetic letters from poor
neurotic women who imagine that
they are human wireless sets. One
lady wrote a few days ago that
she had been hearing voices for
the last six months, and she
‘“ naturally’ believed it to be wire-

less or Marconi.”’ Note the
subtle distinction.
o <

The poor lady was reassured as
much as possible, but the proba-
bility is that she will still go on
hearing wireless or Marconi voices.
It is to be hoped that they will
whisper messages of comfort to
her.

) ) )

There are some of us, however—
though not neurotic women—who
have had our ears so much on the
ground listening for that long-
delayed report of the Parliament-
ary Committee that we dream
about wireless voices. However,
by the time these words are read
the report may be common pro-
perty, and then the fat will be in
the fire. Whatever the report, it
is pretty certain to rekindle the
interest in wireless, and perhaps
set the industry on its feet again.

S o S

Major P. F. Anderson, the
Secretary of the B.B.C., has re-
signed his position in order to take
up business on his own account.
He has had an extremely arduous
task, as he was almost the first
official of the Company to be ap-
pointed. Major Anderson’s health
has not been very good of late,
and he is anxious to be relieved
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By OUR SPECIAL CORRESPONDENTS

from the very heavy burdens of
his office.
o o <o

The good wishes of many
readers of this journal will go
with Major Anderson. He has
not figured in the public eye as
much as many of the other offi-
cials of the B.B.C. must neces-
sarily do, but he has had a great
deal to do with setting the Broad-

"BROADCAST’
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Catl-Sign  Warelengta
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o TR I
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NEWCASTLE ...... v...400

GLASGOW ... . ... 8¢ ....415 . y
BIRMINGHAM .. Va0 L
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Weekdays ....3.30 to 4,30 p.m. and 5.30
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4 “*Londop 11.30 a.m. to 12.30 instead or
r.‘ 3.30 to 4.30 p.m.
7 Sundays. ...8.20 to 10.30 p.m, B.S.T.
f 2L0 3.0 p.m. to 5.0 p-m. also.
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o m©0me
- Ca o &
guoa°o

casting Company on its. founda-

tions.
o o o

The announcement by Lord
Gainford, the Chairman of the
B.B.C,, to the effect that the com-
pany is most anxious to go ahead
with the erection of relay stations,
provided Post Office sanction is
obtained and the wave band al-
loted, is interesting, but it is not
altogether news to the readers of
this journal, as the subject has
often been referred to in these
columns.
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News
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Captain Eckersley has L:en
hammering away at the topic since
March last, and it has been on
the tapis ever since the inception
of broadcasting. Amongst the
towns which are mentioned as pos-
sible relay stations are Liverpool,
Sheffield, Leeds, Bristol, Hull,
Bradford, Nottingham, Ports-
mouth, Leicester, Plymouth, and
Edinburgh.

< < <

At the present time about
30,000,000 of the population are
within thirty miles of the broad-
casting stations which are contem-
plated or in existence. The relay
stations would rope in another
five millions of the people, so that
practically 75 per cent. of the
population of the country would
be in a position to listen-in if they
were anxious to and had access to
sets.

< ) )

It-is in a place like Shetland
that broadcasting is really appre-
ciated to the full. Sometimes in
the winter the islanders are with-
out news of the outer world for
weeks, and during this last winter
the news bulletins of the broad-
casting stations were tremendously
appreciated.

Forthcoming Events

AUGUST.

1st (WegD.).—7.15 p.m., Mr. G. A.
Atkinson on “Cinema Criti-
cism.” g9 p.m., Professor Ire-
land : * English History.”

2nd (Tnurs.).—6.40 p.m., Lady
Baden-Powell to the Girl Guides.
7.15 p.m., Mr. Percy Scholes on
*Musical Criticism.”” 9 p.m.,
Major Harry Barnes on ‘‘ Modern
London Buildings.”
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3rd (FrL).—6.45 p.m., Mr. Ernest
Esdaile on ‘Elocution.”
p.m., Sir A. K. Yapp on the
Y.M.C.A. p.m., Mr. Cecil
Hallett on the ‘‘Babylonian and
Assyrian Collections in the British
Museum.”’

4th  (Sar.).—7.15 p.m., open at
present. g p.m., Mr. Allen S.
Wallker on the Guildhall.

Mr. Burrows is endeavouring
to- get the Earl of Ypres and/or
Mr. Asquith- to- speak .on the
anniversary of the outbrealk of
the Great War.

6th (Mon.).—7.15
Wl Lo
(humorous).
Robinson on
tions."’

7th (Tugs.).—7.15 p.m., an appeal
on behalf of the Charing Cross

p.m., Major
Meade on ‘‘Persia”
9 p.m., Mr. E. Kay

*Nature Ques-

Hospital. 9 p.m.,, Sir John
Russeil on ‘“‘What Science is
Doing for Farming.”
8th (WED.).—6.45 p.m., ‘‘Topical

Empire Chat,” by Mr. Edward
Salmon. 7.15p.m., Mr. Archibald
Haddon on
cism.””  7.45 p.m., Mr. Colin J.
Campbell on **August Shooting
Stars ” (topical). ¢ p.m., Mr.
W. S. Crawford on ** His Impres-
sions of Business in America.”’
< < ®
B ELFAST.—When the
Northern Ireland broadcasting
station comes into operation it will
have the advantage of several
vocalists of some wireless experi-
ence. Among these is the pleasing
Belfast tenor, Mr. R. M. Kent,
1.he made his radio début at Glas-
gow some months ago. Moreover,
with such success, too, that he has
been engaged by the B.B.C. for
several of their stations. Many
Belfast listeners-in were charmed
during a recent afternoon to hear

their talented townsman’s voice in

‘“ Here in the Quiet Hills >’ at
Newcastle-on-Tyne. Mr. Kent is,
apart from- the concert platform,
associated  with  the  world-
renowned shipbuilders, Harland &
Wolff.

< >
IRMINGHAM.—Mr. Joseph
Lewis, the new musical
director of 5IT, has already

donned harness, so to speak, and
it is fairly safe to say that his
appointment will combine with

7-15.

* Dramatic Criti--

the installation of the new studio,
tc make a new era in broadcast-
ing in the Midlands. Mr. Lewis
has some
store,” and if present indications
count for anything he will cer-
tainly make his programmes as
lively and as full of variety as
possible.

< < <

A feature of '5IT’s pro-
grammes which has been particu-
larly pleasing of late is the
“ General interest ’’ talks.

< < <

It is understood that when the
new transmitting plant at Summer
Lane is working, the power will
be increased and a bigger aerial
used, two high chimney stacks
supporting the spreaders.

Forthcoming Events

AUGUST.

1st (WeD.).—Mr. Moses Bonitz will
lecture on Tannhauser, illustrated
by selections from the opera.

< < <

LASGOW. — The British
National Opera Company from
Covent Garden will visit 5SC, it
is expected, at the end of August.

The vocalists include William
Michael, Doris Lemon, William
Anderson, Frederick Parker,
Beatrice Miranda, and Walter
Hyde.

< <>
Mr. Carruthers, the station

director, has made arrangements
with a well-known local producer
tor the broadcasting of Shake-
spearean plays.

< < <

The series of ‘‘ one-composer ”’
nights has been so successful that
a further list has been compiled.
The Tschaikowsky night is to be
repeated, and will be followed by
others devoted to Mozart, Saint-
Saéns and Gounod. A develop-
went of the present system of
talks is also taking place. Many
prominent men in Scotland have
been invited to cleliver addresses
from Glasgow on a wide variety
of subjects.

interesting -things in
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Forthcoming Euvents

AUGUST.

ist (WED.).—All Mozart night.

4th  «(Sar.).—All  Scotch night
(Gaelic songs, by Miss Phemie
Marquis).

< < <
ANCHESTER —27.Y’s first
Shakespearean evening was
very successful, but the actors
did not always speak loud
enough. This fault avas espe-
cially noticeable in the scene

where Malvolio opens and reads
the letter. The second fault was
that the music which was played
during .the prologues was played
far too softly-—so softly, in fact,
that at times it was almost inaud-
ible.  Of course these are very
small matters which can easily be
put right in the next play broad-
cast, and which did not, to any
great extent, spoil the enjoyment
of one of Shakespeare’s best
comedies.
o

It is with conflicting feelings
that we have said good-bye to Mr.
Wright, and whilst offering him
our best wishes and congratula-
tions on his new appointment at
the London station, we would like,
or. behalf of 2ZY’s vast unseen
audience, to tender to him our
thanks for his wholehearted efforts
on behalf of broadcasting from
this city.

o

To his successor, Mr. Dan
Godfrey, jun., we extend a very
hearty welcome. Musicians all
over England regard the name of
Dan Godfrey as a household word
in matters musical, and we are
therefore anticipating good things
emanating from the new studio.

< < <

Regarding the new station, work
has been proceeding quietly but
steadily, and the opening night is
definitely fixed for Aug. 3rd, and
as a grand finale at the old station
a ‘“‘stunt’ programme .is to be
arranged. The exact nature of
the ‘‘stunts,”” beyond the fact
that they will be reminiscent of the
earlier days of 2ZY, has not at the
time of writing been formulated,
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but we know 2ZY well enough to
expect something good.

Forthcoming Events

AUGUST.

1st (WED.).—This night will not be
the opening night for the new
studio as originally announced.
Doris Kloet and John Proctor,
vocalists. The Radio Orchestra.

2nd (THuxs.).—The last programme
broadcast from the old studio,
and from 6.45 to 7.15 transmis-
sion reminiscent of the early 22Y
days, when the cheery staff did so
much to liven the programme,
will be given. The studio ghost
will enter the deserted studio at
11 p.m. Joseph Shore, Joseph
Iingard, and Pat Ryan, pianist,
flautist and clarinettist respec-
tivelv, also Hugh Spencer, who
will sing Somervell’s ** Maud ”
cycle.

3rd (Frr.).—The opening night at
the new station. Band of the
Irish Guards. Speeches by Lord
Gainford and Mr. J. C. W. Reith.
Individual artistes this night are
Florence Holding and Lee
Thistlethwaite and Victor
Smythe.

4th (Sar.).—The afternoon trans-
mission will be given by the
Revilo Syncopated Orchestra.
The evening programme will be
by the Radio Orchestra .and the
popular Melody Four.

s5th (Sux.).—Gladys Huise, con-
tralto; Fred Brough and Daisy
Shorrocks, = violinists;  Arnold
Perry, pianist; . and = Harold
Brown, baritone.

6th (Mox.).—Tennyson’s birthday.
Mr. J. Phythian, M.A,, will give
a chat on the famous poet. Mr.
Albert Etchells, the blind pianist,
and George- Harris, -the New-
castle tenor, are the artistes, with
the Radio Orchestra.

»th (Tues.).—A special modern pro--

gramme, during which Max
Reger’s beauti