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The Ethophone - Duplex = will HE dream of the manufacturer And the public has come true at
operate an Ethovox ov any other last. An efficient receiver for loud speaker reception to sell at
good loud speaker within 20 miles moderate cost has now been produced. The Ethophone-Duplex,
of a wnormal power broadcast a fully-guaranteed Burndept instrument, at five guineas represents. the
station and within 100 miles of finest value in wireless apparatus that has ever been put on the market.
the high-power station. If you have a crystal set, replace it with the Ethophone-Duplex and let

ail your family hear this season’s attractive programmes. If you have
not got a set, get the Ethophone-Duplex now and you will soon realise
what you have been missing. .

The Ethophone-Duplex employs two valves, the first of which acts as
radio-frequency amplifier as well as detector. - Dull or bright valves may
be used without alteration to the set. Tuning is simple, and the wave-
length range is from 250 metres to 5,000 metres or more.

The Ethophone-Duplex, with all the newly-designed Burndept apparatus, is

r ”?0_7}“_53 Burndept by its name— being exhibited at the All-British Wireless Exhibition at the Albert Hall,

substitutes ave not Lhe same. Sept. 27th—Oct. 8th, Stands 72 and 74, and Boxes 134 and 135. Displays of

\ new Burndept products are being held at our Provincial Branches and by
our Principal Agents.
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No 1503.—Ethophone-Duplex, without valves, coils,

batteries, etc., £5 5s., to which must be added 1 354
Marconi Licence.

BURNDEPT
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I BURNDEPT LIMITED, Aldine House, Bedford Street, Strand, W.C.2.
................................................ ’\ LELDS ; Basinghall Street (near City Square), CARDIFF : 67, Queen Street,

To BURNDEPT, LTD., Aldine House.
Bedford St.. Strand, W.C.2.

Pleasé send e full particulars of the
Ethophone-Duplex Receivers: ;
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£500 To Fight The Post Office

Our. readers will, no doubt, have
seen-in the daily Press that the Edi-
tor, on behalf of Wireless Weekly,
has -offered the sum of £so0 to the
Radio Society of Great Britain to-
wards the expenses of fighting a test
case with the G.P.O. Since the
announcement of this offer the
Wireless World have also offered a
similar sum, and by the time this
appears. other wireless interests may
have followed our lead.

The remarks of Dr. Eccles, Presi-
dent of the Radio Society of Great
Britain, appear elsewhere in this
issue, and it will be seen that at
iast the Radio Socjety is_appreciat-
ing the fact that® the Post Office
policyis to tighten up the reins as
much as possible and to introduce
as many difficulties as they can in
the way of experimental trans-
mitters.

With unfailing monotony the Post
Office blandly declares their good
infentions, while at the same time
they introduce more and more re-
strictions and become. more and

Y

more reluctant to grant licences at

all.

If the Post Office is definitely
challenged on the subject in Parlia-
ment or elsewhere, they fall back
upon the old formula in which
thev declare that restrictions are
necessary, because of possible
abuses, but that all genuine experi-
menters will be given every facility
and that extra power, extra wave-
length and all other so-called con-
cessions are readily made in all
suitable cases.  Perhaps the Post

Office can fob off the general public
with statements of this kind, but
the excuse offers little consolation
to those intimately in touch with
affairs.

To introduce all sorts of heavy
restrictions and to leave a loop-
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hole by saying that these are

removed in all suitable cases, is an
attitude which we consider should
not be tolerated for a moment.

In actual practice these restric-
tions are only lifted in a compara-

705

- startling example.

. challenge

tively few number of cases, and a
large number of highly competent

applicants are refused licences
altogether.
Dr. - Eccles, in his address, dis-

closed the fact that the Post Office
refused transmitting licences to a
special list approved by the Council
of the Radio Society. This 'list
included applicants of the very
highest qualifications, and if the
Radio Society requires any _evi-
dence of what the Post Office
thinks about their qualificatior.; as
judges in these matters, here is a

The Post Office simply relies upon
the Wireless Telegraphy Act of igo3
for imposing all sorts of regulations
and restrictions, quite unnecessary,
and merely vexatious. Some of
their acts, ,such as the imposition
of royalties and the withholding of
licences, are absolutely illegal and
the sooner this is shown to be the
case in the courts, the better.

We have often criticised the Radio
Society in the past, and we will
probably do so in the future, but
our offer of . £500 with a promise
of more is ample proof of our
earnestness in these matters. The
Post Office have played the fool
long enough with the Radio Society,
and if the. latter’ ’s eyes are not open
now, they never will be. Let them
stage a suitable case and openly
the Post Office to take
action. It is the only way to bring
matters to.a head. If the Radio
Society fails to show a strong spirit
now, their influence will disappear.
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Dr.W. H. Eccles, F.R.S., President of the Radio Society of Great Britain,

yncerning licenses -are. given below.
menting with receiving appara-’

whose trenchant remarks co

HE Radio Society and ifs
i Affiliated Societies comprise
every kind of amateur—the
home constructor who has fallen
a victim to the fascination of
making or improving tuners and
amplifiers, the ripe ' enthusiast
who welcomes morse as much as
music and constructs reflex cir-
cuits and other modern marvels,
and the matured transmitter who
fishes in the ocean of space and
learns the ways of the waves in
our ever<changing atmosphere.
By uniting all these the Societies
will surely gain in strength as
time goes on. At present the
Radio Society consists of about
800 ordinary members and over
200 Affiliated Societies and is
governed by a Council and by 2
General Committee. )
The advent of broadcasting
has greatly augmented the ranks
of the amateurs, especially those
interested in building and experi-

tus. As broadcasting flourishes
so will the -number of amateurs
increase. It is inevitable that a
large proportion of these
amateurs will in due time desire
to supplement their knowledge
of receiving apparatus by actual
work with transmitting appara-
tus. We hope to see them join
the - Societies early and climb
through the various stages into
the Transmitter and Relay
Section and thereby enter the
ranks of the élite in the amateur
movement. '

We of the Society think that
one of the most lasting benefits
of the spread of broadcasting—
a benefit much less ephemeral
than the music and the speeches
—lies in the stimulus it is giving
to the study of electrical things;
and from _this point of view

broadcasting is an immense force:

attracting the quicker minds of
706
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every country towards physical
science. We think this is highly
commendable because we know
that the spread of a knowledge
of electricity and the cultivation
of electrical skill (for which there
is no better medium than wire-
less) is in the widest sense of the
utmost national value in this
glowing morning of the electrical
age of mankind.

Since the time when Admiral
Sir Henry Jackson, my pre-
decessor in office, gave the first
autumn Presidential Address, the
custom has grown up of employ-
ing the occasion to. tell members
and the public of the recent joys
and sorrows of the Council. I
shall take advantage of this
custom to-night.

"The Internationai- Congress
First of all, I have to inform
you that the Society had -the
pleasure last Easter. of taking
part in the International Congress
in Paris, held -under the Chair-
manship of Mr. Hiram Masim,
which led up to the formation of
the International Amateur Radio
Union. Mr. Marcuse, the Hon.
Secretary of the Transmitter -and
Re'ay Section, represented the
Society in Paris and was elected
to the International Committee
which is to meet next Easter to
draw up schemes for international
amateur work. Since the forma-
tion of the International Union,
Mr. Marcuse has been travelling
in America and Canada. He
came back with a message from
the /Canadian Radio Relay
League, worded as follows:—
- ‘‘Please convey our greet-
ings to the Radio Society of
Great Britain with congratula-
tions on their achievements.
We - also congratulate the
Transmitter and Relay Section
on their wonderful success in
the transatlantic tests and take
this opportunity of expressing
our desire for a stronger
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affiliation between Great
Britain and the Colonies for
the general benefit of amateur
radio.”’

Transmitting Permits

Very shortly after these events
the Post Office began to issue
their permits to transmitters
with new and unexpected restric-
tions printed upon them. The
one striking directly at the inter-
national co-operation of amateurs
just described is numbered 7 on
the printed permits. It reads:—

‘“ Messages shall be trans-
mitted only to stations in Great

Britain or Northern Ireland

which are actually co-operat-

ing in the licensee’s experi-
ments and shall relate solely
to such experiments.”’

I will read to you what The
Electrician, one of the most
important electrical journals of
the world, said about it:—

“A Curious Restriction.

—The permits to transmit,
which are now being issued by
the Postmaster - General to
wireless experimenters and
amateurs, contain a condition
and limitation which is likely
to give a good deal of trouble
and whose precise object is not
altogether clear . . . . How
is it to be ascertained that the
energy transmitted is passing
within the frontiers of Great
Britain and Northern Ireland
and no further? . . . . ain,
what exactly is the aim of the
restriction? If only experi-
mental messages are sent there
can be no objection to whoever
will receive them, and in the
possibility of reception in un-
expected places lies a good
deal of the use and interest of
this class of work. But quite
apart from these points, the
imposition of such a restric-
tion, except in so far as it
relates to what is sent, seems
to us unjustified, not the least
because it may have a harmful
effect on the development of
radio communication.”

I call attention to the words
in this criticism :—‘‘ in the possi-
bility of reception in unexpected
places lies a great deal of the
use and interest in this class of
work.”” This 1s so obviously
true that the Society got- into
touch with the Post Office in
order to elucidate the matter.
We are given to understand that

ing .a practice already

the printing iof the. restriction on
the permit was merely embody-
i recog-
nised; and that each experi-
menter desiring facilities' for
foreign communications should
furnish particulars of the experi-
ments and evidence of an
arrangement for co-operation by
a foreign or colonial station or
stations. Our comment upon
this is that it is impossible to
make arrangements for receiving
from unexpected places -and
acknowledging the. receipt.

An Example

I think the restriction may
have been conceived without in-
formation of the methods neces-
sary for carrying out this very
valuable wireless range finding.
For example, during the . past
few weeks very strong signals
have béen received in London
from a powerful- amateur station
in the. Argentine. . The right
thing for any. English amateur
to do would be to reply instantly
and endeavour to get into touch
on the same. wavelength after
making sure that he would cause
no local interference. If he
succeeded and made records of
the variations of signal strength,
he would have contributed some-
thing to wireless progress. But,
according to the new restriction,
he would thereby be endangering
his. permit. As The Electrician
says :—‘ What is the aim of the
restriction? If only experimental
messages are sent there can be
no objection to whoever will
receive them.”” 1 agree. It
makes no difference whatsoever
whether a message is addressed
by a Sheffield amateur to a man
in the Shetlands or a man in
Dublin, yet the latter would be
a breach of the permit. It makes
no difference because the same
waves go forth in the same all-
round way whatever morse call
sign is put at the front of the
message.

Protests

I cannot imagine that inter-
national amenities can be assisted
by any restriction that asks a
British amateur to turn a deaf
ear to his brother amateur in
other countries who is not under
such a restriction and will not
understand it. The Council have
received so many protests from
members . all over the country
that they have had to enquire
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under- what Act- of Parliament
and for what.  national or other

reasons this limitation of a
licence-holder’s liberty is  im-
posed.”  They have. found no

answer and they have concluded
that ‘such a restriction. would
destroy one -branch of research,
would prevent the .development
©of friendly relations between
amateur workers in this and
other countries, and would tend
to. isolate the British amateur
from international co-operation
with the rest of the active world.

Continental Amateurs

It may not be generally known
that the volume of continental
‘amateur transmission ‘that can
now be heard in- this ~country
from dusk to midnight is wvastly
greater than the whole volume
of our own amateur transmission
-at all hours.. At this point one
cannot reiterate too forcibly that
it was the amateurs who dis-
covered the wvaluable- prOpertles
-of "short waves across long-dis-
tances. Up to three years ago
the commercial companies -and
the experts: thought that short
long
ranges. Then the amateur
stepped in and bit by bit extended
the range across which one -could
communicate with another. Two
years ago, as a result of the
Radio -Society’s transatlantic
experiments, the incredulous ones
looked into the matter. Then the
engineers of the Marconi Com-
pany, by using larger powers and
reflecting screens, developed the
Beam system, which, it is hoped,
will afford many parts of the
Empire a service of high speed
telegraphy. In view of  these
very recent triumphs of the
amateur, this seems quite the
wrong moment to introduce re-
strictions which will push the
British amateur off this field of
discovery and leave it to the
amateurs of other nations.

The Wireless Telegraphy Act.

The restriction and the dis-
cussion have called great atten-
tion to the Wireless Telegraphy
Act. The Act seems very clear
and I propose to give you my
reading of it. First notice that
the expression ‘‘ wireless tele-
graphy '’ is defined to mean any
system of communication by tele-
graph without the aid of any wire
connecting the points from and
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at which the messages for other
communications ‘are sent and
received. The main object of the
Statute is to protect the State
monopoly of the electrical trans-
mission of messages or communi-
cations between individuals.” A
second object is to establish con-
trol over the sending and receiv-
ing of messages inasmuch as
transmission by wireless tele-
graphy was thought to be a
possible source of danger to the
State in certain events, especially
war. Another object is to obtain
such control as will minimise the
interference of one user of wire-
less with another. All these aims
are just and necessary. They
are to be obtained by prohibiting
persons from establishing any
wireless telegraphy station or
installing or working any appara-
tus for wireless telegraphy except
under licence from the Post-
master-General.

Two Important Provisos

Two very important provisos
are made in the Act. The first,
which governs the whole Act, is
that ‘‘ nothing in this Act shall
prevent any person from making
or using electrical apparatus for
actuating machinery or for any
purpose other than the trans-
mission of messages.”’ In other
words, if the purpose of a piece
of electrical apparatus is not the
transmission of messages it need
not be licensed. This provision
is obviously a necessary one, for
otherwise every piece of copper
wire wound into a coil and every
pair of metal plates fixed up as a
condenser, would need to be
licensed, which would reduce the
Act to an absurdity.

The Second Condition

The second proviso is that
when a British subject wants a
licence for the sole object of con-
ducting experiments in wireless
telegraphy, that is, in communi-
cation to a distance, a licence
shall be granted to him as his
right. But he must prove to the
satisfaction of the Postmaster-
General that his sole object is to
conduct - experiments; that is to
say, he must not have the inten-
tion to transmit messages for
money, must-not intend to inter-
fere with other users of wireless
maliciously, and must not intend
to do anything dangerous to the
State. This is the amateurs’
Magna Charta.

Restrictions

The licence which the Post-
master-General must grant to the
amateur may be ‘‘ subject to such
special terms, conditions and re-
strictions as the Postmaster-
General may think proper, but
shall not be subject to any rent
or royalty.” I think much of the
trouble that has arisen comes
from the last sentences. For
example, they seem to have been
interpreted to mean that the Post
Office may restrict the licence to
the use of a station for a few
minutes a day between specified
times and on a very low power,
thus depriving the licence of
nearly all utility. The phrase
¢ terms, conditions and restric-

" tions ’’ has been applied to com-

pel applicants to disclose com-
pletely the object and the method
of their proposed experiments.

Experiments

Now there are some experi-
ments for which the method can
be foreseen and some for which
it cannot. For most of them the
method and the apparatus must
be evolved as we go along.
Hence the applicant for a permit
to try experiments of this latter
class is refused his licence—
which is quite contrary to the
spirit and the letter of the
Statute. The ultimate conse-
quence . is that some surprising
anomalies have arisen. For in-
stance, at the beginning of the
year the Council sent forward a
select list of names of applicants
of whose bona fides and compe-
tence the Council was confident.

Applications Refused

The list included among other
experienced wireless amateurs
one who has graduated in elec-
trical engineering” at a great
College of the University of
London. All the applications
were rejected. At the same time
the Council heard of licences
being granted to inexperienced
beginners with inferior qualifica-
tions. 1 am- informed that the
solution of this mystery is that
some of the successful applicants
for permits copy a few pages out
of a technical treatise or pub-

- lished paper and present it as a

description of their proposed re-
search.
The Pre-war Transmitter

Another instance in }vhigh the
Society has tried to assist is that
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of a pre-war transmitter in the
North of England who has re-
tired from business and is anxious
to return to the study of the
variations of signal strength
produced by the atmosphere. His
application has been refused al-
though, he tells us, beginners in
his neighbourhood, some of them
his pupils in the art, have been
granted permits since.

The Post Office Desire

Even in those cases where a
problem can be delimited and a
method tentatively suggested,

‘the desire of the Post Office to

weigh the scientific value of the
experiment and method before
granting the permit is unprac-
fical. It is an axiom of science
and invention that such adjudi-
cation is worthless. It is a
responsibility that no man of
science, no scientific body would
presume to undertake. The un-
expected happens and is valuable.
In short, it is much easier to spot
the winner in a handicap than
to forecast the result of an
experiment.

The Society’s Station

While I am speaking of the
Act I might refer to the enact-
ment that the licence granted for
experimental purposes shall not
be subject to any rent or royalty.
The experience of this Society in
connection with its own experi-
mental station is as follows.
The original licence was required
to cover three and a half months’
operation and was granted on
December 7 last. The licensing
fee of 4z and a royalty of
42 10s. for a complete half year

" had to be paid. The permit re-

stricted the use of the station to
15 minutes on any one night
between the hours of 1 a.m. and
7 am., and the power was
limited to r kilowatt. It is to be
regretted that so severe a curb
should be imposed upon altruistic
scientific work. It is reminiscent
of the dark ages. At the present
moment the position is that the
Society is prohibited from using
even for helping
amateurs to tune their apparatus
correctly, unless the Society con-
L2 10s. In
royalty for the remainder of the
vear.

A Similar Position
Perhaps the anomalies I cite
above have grown up as the
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result of a system adopted long
ago and have not been brought
plainly before the authorities. I
think it will be universally agreed
that the system ought to be re-
vised so as to remove them. An
analogous case and its remedy
is to hand. It will be remembered
that at the beginning of the
broadcasting movement in this
country the Post Office applied
the Wireless Telegraphy Act to
compel all broadcast listeners to
buy their apparatus from a speci-
fied group of firms. The upshot
was that the home constructor
arose in his thousands and defied
the regulation. The Post Office
thereupon tackled the problem
afresh and rectified the mistake.

The Present Difficulty

This is exactly analogous to
the present difficulty with the
amateurs, but in this case the
regulations are hindering
scientific discovery, are robbing
the best men of opportunities for
learning advanced technique, are
diminishing our wireless prestige
relative to other nations, and will
ultimately react adversely on the
output of invention and technical
improvement. The remedy is
easy; it is to recast the regula-
tions in the light of the experi-
ence of other progressive coun-
tries. British transmitters would
then attain the same measure of
freedom and be put under the
same obligations as their fellow
amateurs in America, France and
elsewhere.

A Year of Reorganisation

I have dwelt at some length
upon the licensing anomalies
because of the great importance
of this matter from the national
and scientific points of view; but
the Council have had many other
problems before them. This has
been a year- of re-organisation;
and therefore a very arduous one
for the Council, which has in
fact held thirty-four meetings in
the twelve months. Their work
has resulted in many improve-
ments. The first great improve-
ment consisted in concentrating
all the work of the Society in a
central office and in appointing a
Secretary. Next, a number of
Standing Committees were
formed. to deal with much of the
detail work of the Society. The
amount of devolution can be seen
from the list of names of these
Committees :—The General Com-

mittee of Affiliated Societies, the
Membership Committee, the
Papers Committee, the Licensing
Committee, the Publicity Com-
mittee and the Standards Com-
mittee. Full particulars of these
Committees ‘will be published in
the Annual Report. Besides
these there are permanent Com-
mittees of the two new Sections
of the Society, namely, the
Schools Radio Society and the T.
and R. Section. Since January
the Committees have altogether
held more than forty meetings.
Activities

The activities of the above-
named Committees are more or
less invisible, but the scientific
meetings of the general member-
ship of the Society constitute an
equally good record. During the
twelve months there have been
ten ordinary meetings with an
average attendance of ninety,
nine informal meetings with an
average attendance of forty, and
eleven meetings of the Transmit-
ter and Relay Section with an
average attendance of fifty-five.

Among the greater of the
public efforts of the Society dur-
ing the past twelve months 1
must mention the organisation
of the transatlantic tests last
autumn.  Mr. Coursey’s report
was published in May last, and
is familiar to all members.
Another important piece of work
was the transmission and recep-
tion tests conducted in an ex-
press train on the London and
North-Eastern Railway, orga-
nised by Messrs. Child, Coursey
and McMichael. Full reports of
these tests have now been pub-
lished, and the thanks of the
Soctety duly tendered to all who
had assisted.

The Society Badge

Another matter which has
engaged the attention of the
Council has been the choice of a
badge for the Society and its
affiliated Societies. In order to
obtain suggestions, the Council
offered a prize of 45, reserving
the right to use any or none of
the suggestions in any manner.

Prize Winners

A large number of designs and
ideas were sent in, many of them
beautifully executed. They will
be exhibited at the Society’s
stand at the exhibition opening
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on Saturday. A Sub-Committee,
consisting of Admiral Sir Henry
Jackson, Mr. Campbell Swinton
and myself, went through all the
suggestions, and agreed that no
one of them was exactly suited
to our purpose. Finally, it was
decided to combine some of the
elements occurring in two of the
best designs and to divide the
prize. The winners are Mr.
Frank W. Taylor, of 60, Cleve-
land Gardens, Barnes, and Mr.
H. H. Townley, 26, de Crespigny
Park, S.E. Many other of the
competitors deserve prizes, but I
can do no more than give them
honourable ~mention, together
with the thanks of the Society
for their efforts. They are:—
Messrs. Adeane of Shepherds
Bush, Bampton of Salisbury,
Bassett of Crofton Park, S.E.,
Bowes of Darlington, Brayshaw
of Huddersfield, Church of Hen-
don, Clamp of Sydenham,
Cooper of Acomb, Cumming of
Yeovil, Farrar of Cardiff, Flinton
of Scarborough, Francis of Bar-

net, Goundry of Barrasford,
Harvey of Bristol, Helps of
Bradford-on-Avon, Ibbitson of

Sunderland, Larkin of Eltham,
Loughlin of Salford, Marshall of
Harrow, Mitchell of S. Croydon,
Rowell of Gateshead, Sugarman
of Abercynon, Wright of Ports-
mouth, and Wysehall of Rother-
ham.

The Marconi Direction
Finder ‘on American
Vessels

The = United American liner
Reliance, which arrived at South-
ampton on September 24, is being
equipped with a Marconi wireless
direction finder. The range of
the instrument is 100 miles with-
out correction, and it covers all
wavelengths from 400 metres to
1,000 metres. This ensures that
accurate bearings can be taken
with maximum efficiency over all
the wavelengths used in maritime
signalling. Most of the signal-
ling between ships and between
shore and ships is on 600 metres
wavelength, and the transmission

of special signals by beacon
stations is wusually on 1,000
metres, so that the Marconi

direction finder is as suitable for
assistance to navigation in open
waters as it is when making land-
£,

fall.
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THE WAY

Mud
PLEADED some time
I ago for something like
standardisation of the

small parts that we must all
use for making up wireless sets
or the small gadgets, upon the
construction of which most of us
spend so much of our time and
money. Now I have another
grouse, which concerns that . in-
dispensable material  ebonite.
Much of what we buy is very
good indeed, but for all your
care, you may occasionally be
landed with a slab which is of no
use for wireless purposes, though
if you have not drilled it too full
of holes it may be used to re-
place a missing slate upon your
workshop roof. There is, I am
told, a variety of the substance,
which is known to the trade as
“ mud.” On occasions, when a
chunk of it has been planted
upon me, I have found a very
much worse name for it than
that. The trouble is that it looks
just the same as the genuine
article, and - that if you go
through life with a trusting faith

in your fellow human beings, you:

may very easily find a quantity of
it has been palmed off upon you.
You will not find it out at once,
for, suspecting nothing, you will
spend hours, even days, in mark-
ing out, drilling, making up and
wiring your latest wireless set
upon it. You will try the thing
out, and it will not work. You
will apply every known test to
discover the seat of ‘the trouble,
and fail to find it. You will con-
sult your friends, getting no help
from them. Your plight will in-
deed be a pitiable one, until per-
chance the light dawns: You
are a victim of mud!
Other Things as Well
And there are lots of . other

little things that make me
want to arise at times and
go out and slay somebody.

—

i1nough I am by nature a gentle,
casy-going soul, there are times
when my strong passions are
aroused and I feel like murder of
the most unpleasant kind. Take
the case of valve legs. I have
a predilection myself for tapping
these in, so that nuts need not be
used on the underside of the
panel. Thus is capacity saved.
To revise an ancient proverb,
take care of the micro-micro-
farads and the milliamps will take
care of themselves. Very well,
I go forth to a wireless shop and
purchase, let us say, a couple of
dozen valve legs, all of which
come from the same box and look
exactly alike. 1 run the gauge
over one of them and find that it
is screwed 5.B.A. This alone is
sufficient to disturb one’s equa-
nimity, for I have never been able
to discover any reason for the use
of the odd B.A. sizes in wireless
work. Hcwever, being a proud
possessor of a drill of the correct
size (if I could only find it) and of
a 5.B.A. tap (which ought to be
in that box over there), I even-
tually get down to it, and after
some strenuous ~work twenty
neatly-tapped holes appear on a
large panel for the reception of
the legs that will support five
valves. Then comes the task of
screwing in the legs. The first
one goes in beautifully,  and so
does the second, but the third. is
unaccountably loose; it does not
seem to ‘be gripped by the
threads, and when it is screwed
home you cannot tighten it up at
all. It is withdrawn.. It is
measured. It is 6.B.A., and so,
on further examination, are about
half those that I have purchased.
How it Happens

And there you are, you. see.
If only the first valve leg
measured had been 6.B.A. things
would not have been so bad, for
it is possible to put a 5.B.A. tap
through a 6.B.A. hole. But you
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cannot turn a 5.B.A. hole into a
6.B.A. by any process known to

me. It is a perfect example of
the perverseness of the lady
known as Fate. The radio

dealer starts it by mixing up any-
how his stock of valve legs and
dishes out an odd lot to you.
Then Fate, observing what is
happening, chuckles up her
sieeve and carefully places in your
hand a 5.B.A. leg when she sees
that you are about to measure the
thread.  She watches you drill
and tap your holes with unholy
glee.  With fiendish ingenuity
she makes you pick out 5.B.A.
legs for the first two that you
screw in, so that you may think
that all is going well. It is
always the third or a later one
which is 6.B.A. 'Really, you
know, Fate ought to be spanked.
She ought to be old enough by
this time to know better instead
of going on like some silly
flapper. Unfortunately it is
always she who administers the
spankings and you who receive
them. You may grin and bear
them if you are a stoic, but gnash
your teeth and tear your hair
should you be made of the same
clay as most ordinary men.
For It

It is really amazing to notice
how absolutely wrong things can
go at times. You go to your
workshop whistling gaily and
feeling at peace with all the
world.  You start some small
piece of work, using a setsquare
and scriber and ruling a line.
Then you lay these two down for
a moment whilst you reach for
the centrepunch, the hammer
and the footrule. After making
one or two measurements you
become a little doubtful as to
whether one of your lines is ruled
quite correctly.  The setsquare
will remove all doubts in a
moment; but where is the set-
square? About half a minute
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ago you placed it upon the table
straight in front of you, but it is
not there. - It is not upon the
nail upon which it normally

hangs. It has not fallen upon
the floor. It is not under any-
thing else. It is nowhere. If

you are wise you will realise at
this point that Fate is out to have
a game with you, and you pay
her out in her own kind by spoil-
ing: the whole show. ¢ Well, I
don’t really need the setsquare,”’
you say; *“ it will turn up some
time. Meanwhile I will just
light a pipe.”’ You put your
hand in your pocket to pull out
your pipe, and there is the set-
square. The lady will now leave
you alone for the rest of the
afternoon. If, on the other
hand, you begin worrying about
the wretched thing, she will allow
you to turn your workshop up-
side down before you find it.
She will ‘send you indoors in
search of matches, and feeling
that the day is rather warm you
will leave your coat hanging up in
the hall and go to the workshop
in your shirt sleeves. You will
behave like a perfect maniac, and
Fate wiil laugh till she is fit to
bust. - Then you will decide to
chuck it for the afternoon, and
will reach to the peg on which it
usually hangs in the workshop
for your coat. Not there, of
course. You try your wireless
den; no coat. You go up to
your bedroom, fail to find it, dand
don another. Late that night you
come across it hanging up in the
hall] and as you reach it down the
setsquare falls out of the pocket
and smites you on your pet corn.

Temporary Insanity

I have never been able to
understand why it is one suffers
on occasions from temporary in-
sanity. Have you not many a
time searched high and low for
your pencil when it was in your
hand all the time? Have you not
looked everywhere for a much-
needed drill only to discover at
last.” that it- was all the time
safely grasped in the embrace of
the drill chuck and waiting for
you to use it? Have you never
mistaken IS for OP in wiring up
—a thing you could not possibly
do in sane moments—and then
spent days in wondering why the
set. would not work? You have
done all these things, and so have
I, and we shall all of us do them

again in the future. - I suppose
that one must try to cultivate a
philosophic calm, but it is a little
hard to do so at times. At the
moment, for example, I am
searching for a stamp wherewith
to post my manuscript. I bought
no-less than twelve this afternoon
in a moment of extravagance, and
placed them in the small drawer
where stamps always live. They
are no longer there, but I am not
going to fuss about it, at least. [
think I am not; but why on earth
people cannot leave one’s stamp
drawer alone but must- be eter-
nally taking the wretched -things
out when they know how impor-

Wireless - WeekKly

tant it is to you to have a supply
always at hand I cannot think.
It is a rotten, miserable shame,
and here am I working like a
nigger to catch the post and
handicapped just because some-
body who has come along to my
drawer and borrowed a stamp has

_not the common decency to put

the rest back after taking one. It
is absolutely sickening. Quite
enough to drive a man insane. If
I can find out who it was I’ . . .
I beg your pardon; let us say
‘" as you were.”” [ have just

found them under my writing
pad. i

WIRELESS WAYFARER,

Our photograph shows a standard Marconi transmitter and receiver

for shipboard use.

Apparatus of this type may be seen at the Palace

of Engineering, Wembley.
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to follow will be of assistance

to amateurs who have built up
valve sets from instructions given
in these or other pages, and
experience any difficulty in
getting their completed products
to function satisfactorily.

Soldering

One of the most frequent
sources of trouble in amateur-
built sets is in <badly made
soldered-connections. For some
reason or other, soldering, in
reality an extremely simple and
even delightful operation, is to
the average experimenter a pain-
ful, laborious process, to be got
over with the utmost expediency.

The essentials of efficient sol-
dering are as fnllows :—(1) an
iron of the correct size, shape
and temperature, (2) a suitable
flux, only the best solder, and
(3) clean, bright working sur-
faces. A very convenient iron
for electrical work is one weigh-
ing about 6 oz.; a smaller iron
than this being apt to lose its
heat too quickly, a larger one to
become unwieldy. When in use,
all surfaces of the iron must be
kept well tinned, and particular
care must be taken not to over-
heat the iron, or it will be ren-
dered useless for any really
efficient work. On the other
hand, any attempt to work with
an iron not sufficiently hot can
only result in ragged, ‘ineffectual
joints being formed, at which
there will be every likelihood of
trouble occurring. In regard to
flux, the writer is very much in
favour, where electrical work is
concerned, of resin; but if spar-
ingly used there is no objection
to the use of a good commercial
preparation.

IT is hoped that the few notes

Liquid Fluxes

Liquid fluxes, of which a
number appear to be mar-
keted at present, are Dbest
avoided.  The solder used

should be of good quality, and
if the writer may be pardoned
for mentioning so obvious a
point, the next best thing is not
Wood’s metal. Finally, all sur-
faces to be soldered must be kept
scrupulously clean—in this re-
spect a card of small files will be
found very useful—and all brass
terminals, etc., will require care-

ful tinning before it is possible
to make an efficient connection.

Modus Operandi

The actual modus operandi of
soldering is  somewhat as
follows: In the first place, a
short length of wire is cut, the
usual thing being a tinned copper
wire of No. 16 or 18 gauge,
stretched taut prior to use. The
two points -which this wire is
required to bridge are now
cleaned, tinned, and finally given
a thin apphcatlon of whatever
flux is being used. The wire may
now be held in the centre by
means of a pair of pliers, its end
dipped into the flux, and the iron
brought into play. Assuming
this to be hot and well tinned,
the making of a sound connectlon
is the work of a second. The

iron is plunged momentarily into

A portable two-valve receiver made
by a *“ Wireless Weekly > reader.

the flux, a little solder is picked
up and run into the joint; the
merest touch being usually
sufficient to ensure a scientific
weld taking place.

A point the writer would like

to emphasise is, that once the
knack of eflicient soldering is
acquired, wiring up a set is a
considerably simpler matter than
where a lot of nuts, bolts and
washers have to be fiddled about
with.
Some Frequent Causes of
Trouble

Where a set refuses to function
in spite of the soldermg having
been carried out in an efficient
manner, one might proceed some-
what as under :—
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on Valve Set

Troubles . ...

By R. ROBERTS.

élPractlcal Hints

i

In the first place, the wiring
should be carefully checked over
with the aid of the technical
diagram, and thorough investiga-
tion' made for any imperfect con-
nections or wires crossing and
short-circuiting. In any such
overhaul it is a good idea to start

with the aerial circuit and proceed

systematically to the high-fre-
quency and detector units, and
thence, stage by stage, through
the low-frequency amplifiers.
Everything being found correct,
it now becomes necessary to test
out some of the components.
Condensers

Condensers, for instance, should
be disconnected at one terminal
and tested out for possible short-
circuits, particularly the smiall
fixed condensers used in various
parts of the set for coupling the
detector valve, shunting the
primary of the first L.F. trans-
former, and so forth. A leak in
one of these might be responsible
for a good deal of trouble. Re-
actance units, transformer wind-
ings and inductance coils may
also be tested out for breaks or
short circuits; all of these tests
being readily carried out by
means of a small battery and
a pair of telephones.

Failure to reveal trouble in any
of the components will mean that
the fault is extraneous to the set
and must be sought in the
external accessories, such as the
H.T. or L.T. battery Either
of these connected up in .the
wrong manner might be re-
sponsible for the set not function-
ing, and both should be tested
with a voltmeter.

Ebonite

A very frequent cause of
trouble in amateur-built sets is

II-lill-lllllnIIl‘ll-'li---'lflll'ul'lsz-llll"‘l
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will
find both interesting

many readers

and instructive.
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in improperly prepared ebonite
panels. It should be pointed out
that ordinary commercial ebonite
is of no use whatever for wire-
less work until the outer polished
surface has been removed. This
may be done by rubbing the
panel down, on both sides, with
a coarse-grade emery paper,
afterwards applying a touch of
parafﬁn or turpentine. If this

‘ matting ’ process has been
omitted, it is strongly urged that
the entire panel be dismounted
and a fresh start made, as with
unprepared ebonite there is little
likelihood of ever getting the set
to function efficiently.

e
% g %
Ar; article . which

Bad Contacts

Another .common seat of
trouble is in bad contacts made
by valve legs and the pins of
honeycomb coil and plug-in high-
frequency transformers. Pins
should be opened out slightly
with a penknife, and when re-
inserting in their various sockets
it should be noted whether an
effective contact is being made.

Other Points.

Other little points that should
be looked for are: (1) See that
for short wavelengths the aerial
tuning condenser is in series
with the inductance and in
parallel for the longer wave-
lengths. A list was given last
week in which were shown the
wavelengths of some of the Con-

tinental stations. (2) Make
certain there is no trouble
in the ’phones or loud-

speaker, burnt-out windings, or
an incorrectly -adjusted dia-
phragm. (3) Where H.F. trans-
formers or reactance units are
being used, see that these cover
the correct range of wavelengths
required.

Distortion
Of all the various troubles met

with in amateur-built sets the
most frequent one is, however,
distortion.

Very often this is traceable to
the use of cheap components; an
arch offender being the inferior
low-frequency transformer. With
an inadequate or badly-designed
transformer: distortion can be
counted upon as a certainty.

For pure reception, the writer

would recommend in the first
stage a substantially - built
instrument, with a ratio of

not higher than 3% or 4 to 1.
For the second L.F. stage,
a one-to-one ratio ‘‘power "’

The interior of the receiver is as
attractive as the outside.

transformer should be used, a
really efficient component belng

obtainable for about £z, which

may seem a lot, but is practically
essential where distortionless
loud-speaker reception is desired.
Even when firstclass trans-
formers have been incorporated
in a set, distortion is, however,
sometimes experienced. This
may be due to the IP—OP—IS—
OS connections being wrongly
made. The correct method of
connecting most transformers is
IP to plate or anode of the valve,
OP to high-tension positive, OS
to grld and IS to low-tension
negative. Small points, such as
these, will be found to make an
enormous difference so far as
tone and clarity are concerned.
Where the amount of distor-
tion is only slight, matters can

III‘IHIﬁ=H‘IE'ﬁE'EW.fE}‘I‘E R AEEE
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sometimes be considerably im-
proved by connecting a large
fixed condenser of, say, 1-2
microfarads capaCIty across the
loud-speaker and H.T. battery
terminals; or almost the same
purpose may be served by shunt-
ing the secondary of the last
transformer by a 2-3 megohm
leak.

Other Causes

Other causes of distortion are
(1) too tight reaction coupling,
the remedy for this being 0bv10us
and (2) the use of the wrong type
of valve.

In the opinion of the present
writer, another absolute essen-
tial for perfect loud-speaker
results is a suitable type of power
valve for the last stage of
low-frequency amplification. A
number of these valves are now
obtainable, and among them the
B.T.H. B4 and the Mullard
DFA1, both designed to operate
on 6v L.T. supply at a filament
consumption of only .25 of an
ampere, are to be thoroughly
recommended. These  valves
require an H.T. supply of 8o-120
volts.

Elimination of Distortion

Finally, the elimination of
distortion is very often merely a
matter of adjustment. Particular
care must be taken to get the
correct values of H.T. on the
various valves, and separate
H.T. batteries are recommended
for the H.F. and detector units
and the low-frequency valves.
The correct value of grid bias on
the L.T. wvalves will also be
found to make an enormous
difference to the quality of the
speed and music being received.
Correct adjustment of the fila-
ment rheostats is a further im-
portant factor, and one too ofteq
overlooked.

As a concluding hint, it may
perhaps be mentioned that where
1t is desired to obtain first-class
reproduction and absolute purity
of tone in preference to mere
volume of sound, it is advisable
to adhere strictly to a straight-
forward circuit arrangement.
*“ Supers ”’ and ‘‘ reflex >’ circuits
—good as some of the latter
may be—are best avoided by the
beginner.

2
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OW that the best season
N of the year for wireless re-

ception has begun the set
should be given a thorough over-
haul so as to make it thoroughly
efficient. for the work which it
will have to do during the long
evenings. Here are a few of the
points which demand cattention.
All terminals should be examined
to see that their contact surfaces
have not become dull or verdi-
grised. If the nuts are polished
up with fine emery paper far
better contact will result, with
probably an increase in signal
strength in many cases. Next
see to the valves. You will
probably find that their pins are
dull. Polish them with emery-
cloth or scrape with a penknife,
and before replacing in the
holders splay all the pins out a
little with the blade of the knife.
During the summer your variable
condensers will most likely have
collected a considerable amount
of dust on the surfaces of the
vanes. Clean out both fixed and
moving vanes by working a pipe
cleaner or feather between them.

Condensers

The presence of dust, hairs and
so on between vanes is one of the
commonest causes of noisiness in
the set, though apparently few
amateurs seem to realise this.
The upper surfaces of panels will
probably have been dusted in the
ordinary course of events; but
what of their undersides? Dust
collects here as well, even when
the panel is protected with a
well-fitting cover, especially if
during soldering operations a
certain amount of greasy flux has
been left on the ebonite. Clean
over the under sides of panels,
dusting also the wire. Examine
carefully all connections screwed
or soldered below the panel.
Nuts have a way of working
Joose in the interior of sets, and
when this happens connections
may become bad and results will
be very poor. Soldered connec-
tions, too, sometimes give way,
and though they may appear all
right there may be really only
the poorest contact. - Give each
soldered connection a good pull.
If anything js wrong the fault

Winter Preparations
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will be felt, even though it can-
not be seen. Next look to the
low-tension battery. See that
the electrolyte in the accumulator
is up to its proper level and that
the terminals have not corroded.

Batteries

It is just as well to take the
baitery to the charging station
yourself and to see the specific
gravity of - the acid solution

tested bv means of a hydrometer.

You may possibly be surprised
on finding that it is about 10 per
cent. too high. If the sp.g. is
too high or too low the battery
will suffer, since the acid solution
in this condition has a very
severe action on the lead plates.
Lastly, run over the high-tension
battery cell by cell with a reliable
voltmeter to see whether there
are any that are dead. In spite

of a popular belief, high-tension -

batteries do not last for ever.
Cells are very apt to give out
after a period of hard work, and
one ‘‘dud? cell in the middle
of the battery may reduce the
total voltage to something very
small indeed. All cells which
show less than two-thirds of their
proper voltage should be short-
circuited.

The Aerial

When you are doing the
autumn overhaul do not forget
your aerial. Many of those
erected since last spring are very
flimsy affairs likely to fare badly
in the storms of the colder por-
tion of the year. One sees these
gimcrack affairs everywhere; and
it can be only a question of time
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until such things are ‘‘ earthed,”’
possibly in rather an expensive
way if they should happen to
crash through a neighbour’s
greenhouse. Quite a flimsy pole
will suffice for supporting the
aerial wires if only it is properly
stayed. If therefore your mast
is of the willowy kind purchase a
length of ex-Army telephone cable
and rig up a few stays-to keep it
from swaying too much. Even a
backstay alone is better than
nothing, and will often preserve
the mast from destruction in bad
weather. Old masts which have
some time
should be examined at the point
where they enter the ground.

Masts

The best way of doing this is
to remove the soil at the foot for
a few inches and to try the wood
with a bradawl. You may get
an unpleasant surprise by finding
that a stout-looking mast is
really thoroughly rotten and
likely to snap like a carrot when
the next gale comes. Should
such an unpleasant discovery be
made there is no need to tear your
hair or to burst into scalding
tears. All that you have to do is
to obtain a 6-ft. length of good
pine with a pointed end and to
drive it well into the ground close
to the foot of the mast with a
maul. You can then splice the
mast to it with rope or wire, and
may sleep soundly even when the
wind howls, knowing that your
mast is perfectly safe.

R. W. H.

* * W

A NEW REFLEX
CIRCUIT

¢ Modern Wireless ** for
October (out on October 3rd)
will contain an important
by Mr. John Scott-
Taggart,F.Inst.P.,AM.I.E.E.,

on the

article

Resistoflex, a new

reflex circuit without a

crystal. Order to-day.
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A Dubilier variable

~ conaenser.

ERHAPS one of the most
Pdifﬁcult tasks which faces

the constructor to-day is
that of selecting really good com-
ponents for the sets or pieces of
apparatus that he intends to
make up. With most of us the
tendency to economise is a natu-
ral and strong one. But in wire-
less it simply does not pay except
possibly for such simple things
as terminals, valve legs and simi-
lar small articles. Even here one
has to be careful, for if you order
a dozen terminals of a cheap
variety you will quite possibly
receive, as [ did the other day,
eight of one sort, three of a
second and one of a third! And
I have actwally had two valve
legs in -one dozen which were
solid—that is, they had no holes
in them for the pins to fit into.
The golden rule is to get the
best that you can possibly afford.
If you are prepared to spend only
a certain amount of money on
the construction of a receiving
set, then make a good single or
two-valve receiver rather than a
three or four-valve using cheap
and doubtful components.

Condensers

There is, unfortunately, at the
present time a very large amount
of stuff of the poorest quality on
sale. How bad some of these
things can be you do not realise
until you have the opportunity of
testing them with accurate
instruments. Then their perfor-
mances come as an eye-opener.
Some of the very worst compo-
nents are the cheap fixed con-
densers that one frequently sees,
all of which are ‘‘ guaranteed ’’

to be of a stated capacity. Not .

one in a hundred of them is actu-

Buying Wireless Components
By R. W. HALLOWS, M.A., Staff Editor.
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ally anywhere near it. You may
purchase two 0003 uF fixed con-
densers of this kind, one of which
will have a capacity of less than
.ooo1 uF, whilst the other may
be anything from .0c02 to .0004.

The points to look for in
a fixed condenser are these:
In the first place, a good
finish is in this case generally a
criterion of quality. Most of the
cheap and nasty affairs have a
kind. of ragged = half-finished
appearance. See that the contact
points are good and there is no
wobble between them and the
case of the condenser. The grid
condenser must have a dielectric
of the very best ruby mica of
uniform thickness. As you can-
not see inside the case of - an

_ebonite-covered condenser,’ it is

An Igranic Potentiometer.

always best to buy one of known
and reliable make, even if it does
cost a few pence more than other
kinds,

‘Variable condensers again can
be very good and very bad,
though it is quite possible to buy
cheap ores which will give per-
fectly satisfactory results. Here
are the points to look for. Rotate
the knob and see that the spindle
which carries the moving plates
is straight in its bearings. If it
is slightly askew the capacity of
the condenser will be ‘‘ all over
the place ”’ and the condenser
will not be of much use, even if
its plates do not touch. Push
and pull the knob to see that
there is no play in the spindle.
The moving plates should go
round quite smoothly, but the
bearings should be fairly tight.
If you can spin the moving plates
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- The Sterling
** Dinkie *’ Loud-

speaker.

round you may be pretty sure
that their contact is of a pretty
The plates™ them-
selves should be of stout gauge,
and the condenser should be so
constructed that both those
which are fixed and those which
move are very tightly clamped

on their rods. The point at which

a fault is most likely to occur is
in the contact between the spin-
dle and the bush into which it
fits. See that there is a good
fit. An excellent type of contact
is that made by means of a spiral
of springy copper, but if this is
fitted there must be stop-pins,
otherwise a break is likely to
occur.
Rheostats

If cheap fixed condensers are
bad, cheap rheostats run them a
very close second for sheer nasti-
ness. Usually you will find that
they have a thin flimsy winding
not properly supported, and there-
fore bound to get out of shape in
a very short time, formers made
of very poor material-—I have seen
painted wood used instead of
ebonite—and contact arms so
designed that they are bound to

-work loose at frequent intervals.

Go for a good solid-looking wind-
ing brushed by a contact arm
which is firmly fixed to the spin-
dle. If possible, see the rheostat
which you are buying, or a simi-
lar one,tried before you purchase,
and note whether it does dim the
filament of the valve properly.
Avoid anything which gives a
harsh grating contact.
L.F. Transformers

Low-frequency inter - valve
transformers, if they are bad,
will utterly ruin the reception of
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any set. The commonest faults
in them are these. There may be
too little wire in ‘the primary.
windings; the core may not be
sufficiently substantial, and the
connections between the ends of
the windings and the terminals
may be so flimsy that they will
break very readily.

“The thing to chocse is a
good solid-looking transformer,
not the kind of miniature
affair which you can put into
your waistcoat pocket and never
notice it.

Not everyone, perhaps, realises
the importance of having tho-
roughly good gridleaks. Of all
the components: in the -set, the
gridleak is perhaps the most diffi-
cult to make, for it is a-very hard
task to manufacture a high-resis-
tance which will remain constant

o o o

An  interesting  innovation
which may be seen at the ‘* All
British ’* Wireless Exhibition is
‘the Safety Disc which is being
given away at the Mullard Stand.

THE EDINBURGH

under all ordinary conditions. It
pays distinctly when buying grid-
leaks to go for a well-known
make. You may be rather. sur-
prised if in an access of reckless-
ness you open an expensive grid-
leak to see what is inside it. You
may feel for the moment that
there is_not very much for half-a-

Bowyer-Lowe valve’ disc.

‘crown! But you must remember

that the makers have discovered
the secret of so encasing the

_‘“ innards ’ that they are quite

e S focy-Biset oy -Makica:

This device, which consists of
a disc of coloured insulating
material, has been designed to

Our photograph shows the control room of the Edinburgh station.
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unaffected by heat, cold or damp.
And you will find that if you try
gridleaks of good make with a
“ megger ’’ everyone of them is
very close to the stated resis-
‘tance. This is a great deal more

"“than can be said of job line grid-

leaks whose resistance may be
anything from a few thousand
ohms to infinity.

The conclusion to which we
come is that you get what you
pay for. The saving of money
in buying cheapjack parts is very
small when you come to think of
it, and it is much more than off-
set by the trouble that-you have
with your apparatus and the
poorness of your results.  The
strength of a chain is that of its
weakest link, and the quality of
a wireless receiving set is that of
its worst component.

o s o

‘prevent the filament pins touch-

‘ing any metal in the valve-
holder until actually in contact
with the filament supply sockets

"when they are safely home.

STATION.
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Valve Notes

JOHN SCOTT-TAGGART,

F.nst.P., AM.IEE.

Wireless

Weekly

A New Variable Condenser

HAVE been tiying the new
IFulstop variable condenser,

and for general use in wire
less circuits it can certainly be
very strongly recommended. A
great feature is made of the
absence of hand-capacity effects,
but the point which appeals to
me most is the fact that a 360
degrees scale is provided. In
other words, very fine tuning may
be accomplished, because of the
special gearing introduced into
the condenser. This gearing
works admirably, and to those
who are prepared to pay a little
more there will be the great
advantages of fine tuning with-
out the necessity for a vernier
condenser.

A Vernier Policy

Continually I ‘am = coming
actoss people who imagine that
by using a. small variable con-
denser of, 'say, .coo25 uF, they
are going to get very fine tuning
and that tuning on weak signals
will be easier.

This is far from being neces-
sarily the case. I will readily
admit that it is better to use a
.00025 - uF variable condenser
than the lower range of a .oor
pF condenser. Obviously, in the
former case, one has a half-circle
variation (180 degrees), while in
the other case all the tuning
must be accomplished on a sector
of, say, 4o degrees. There is
obviously no comparison.

Inductances

Let us, - however, examine
another aspect of the' subject,
and to do this we must consider
the amount of inductance we
have in the circuit. A given
wavelength may be obtained by
a small value of inductance and
a comparatively larger value of
parallel capacity, or it may be
obtained by a large inductance

-~ the wvariometer

In a
wireless receiving circuit the
capacity in parallel with the in-
ductance is not merely the vari-
able condenser, but also inci-
dental capacities, such as the
grid to filament capacity of the
valve and the leads going to the
electrodes of the valves and the
selfcapacity of the coils and
similar factors, which all contri-
bute to the capacity in shunt
with the inductance.

and a very small capacity.

Effective Tuning
It is generally accepted that
the larger the inductance and the
smaller the parallel capacity, the

A

small, and such a circuit will not
be selective. For example, when
listening to:broadcasting on, say,
400 metres, spark interference on
600 metres is often obtainable.
If, however, we have reaction
introduced into the circuit, either
by inherent reaction or by some
deliberate coupling, then tuning
is sharpened up remarkably,
and the fact that the parallel
capacities are small makes little
difference.

Tuning

To return, however, to the
question of using small variable

= £

Fig. 1.—A loose-coupled circuit-employing a split secondary * for
i easier operation and adjustment.

larger the potentials built up
across the inductance. It is, of
course, always desirable to have
sufficient capacity to provide
efféctive -tuning, as otherwise
the circuit would become virtu-
ally aperiodic. ~This aperiodic
effect, however, is not so im-
portant when reaction is intro-
duced, but it is important when
reliance is placed simply on the
ordinary selectivity of the circuit.

Variometer Coupling

If, for example, we use a large
variometer for coupling one valve
to another, the capacities across
inductance - are

717

condensers, the object of using
such small wvariable condensers
is to enable a large inductance
to be employed, and so enable
an increase of signal strength to
be obtained. At the same time,
of course, it is expected that
greater ease of tuning will be
accomplished.

I want to point out, however,
in these notes that working with
large inductances and small
capacities- makes tuning con-
siderably more difficult and not
by any means easier, although,
of course, I have admitted above
that it is better to use a small
variable condenser than a small
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portion of a variable
condenser.

Let us assume, for example,
that we are receiving 2LO on a
circuit of the kind shown in
Fig. 1. It will be seen that
loose-coupling is employed and
that the aerial coil L1 is coupled
to the grid coil L2, a reaction
coil L4 being coupled to a
separate grid coil L3 in the grid
circuit. The aerial tuning is
accomplished by means of the
condenser Cz, while C3 d¢unes
the grid coil.

large

Incidental Capacities

In a circuit of this kind the
incidental capacities may be
kept small, and it is possible to
use a large amount of induct-
ance in the grid circuit and a
corresponding small value vari-
able condenser C3. In actual
experiment it is found that 2LO
on 369 metres could be received
when L2 was a 60 coil and L3
a coil of similar size. The vari-
able condenser used was of .0003
pF value, and it was possible
to cover from 300 metres to 600
metres with only about one-third
of the condenser in use. This,
needless to say, made tuning
considerably difficult, not because
selectivity was so perfect, but
because the slightest variation in
the variable condenser made a
big change in the wavelength to
which the circuit Lz L3 C3 was
tuned.

Critical Tuning

The reason is not far to. seek.
We are using a very large in-
ductance and —a very small
capacity, and under these condi-
tions the slightest variation' of
the capacity will make a big
change in the wavelength. The
wavelength of a circuit is propor-
tional to the square root of the
capacity across the inductance;
consequently, if we multiply the
capacity by four we will double
the wavelength to  which the
circuit is tuned. If we assume,
for the sake of simple explana-
tion, that the variable condenser
provides all the capacity across
the inductance, and that the
amount of capacity tuned by the
condenser depends upon the
number of degrees, then, if we
are working on 5 degrees of the
condenser and receive a station
of, say, 3oo metres wavelength,
if we now turn the condenser

round to 20 degrees, we should
reach a wavelength of 600
metres.

If, on the other hand, we were
to use a single inductance coil,
say, a No. 50 plug-in coil and
shunted by a .ocos uF variable
condenser, we could cover this
range of wavelength over the
whole scale of the condenser, and
consequently tuning would be
very much easier.

We therefore have to bear in
mind that by the use of a large
inductance and a small variable
condenser, especially when the
latter is used at its lower values,
tuning becomes a really critical
operation.

Use of Square Law Condensers

This brings us, of course, to
the subject of square law con-
densers, which have their plates
so shaped that on the lower
degrees the capacities are much
smaller than in the case of an
ordinary condenser. In other
words, the capacity is not even
approximately proportional to
the number of degrees of the
condenser used. A few degrees
on the lower end of the scale
represent a very much smaller
change in capacity than "the
same number of degrees at the
top end of the scale. This, of
course, makes the tuning very
much easier. .

I can summarise the above
remarks by saying that a large
inductance and a small ordinary
variable  condenser requires
greater skill in tuning than a
smaller inductance and a larger
variable condenser used with a
fair amount of capacity in use.

A fairly large variable con-
denser will not give the same
signal strength as a small vari-
able condenser .with a larger
inductance. The advantages of
both arrangements may be ob-
tained by using a large induct-
ance and a small square law
variable condenser.

Inductances in Series

In connection with the Fig. 1
circuit or, in fact, in any circuit
where two inductances are con-
nected in series to give a longer
wavelength, it must be remem-
bered that larger inductances are
required than if one single coil
of a larger number of turns were
employed.  For example, two
coils of 60 turns each will not
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give the same wavelength as a
single coil of 120 turns. This
point is frequently overlooked
by experimenters who use coils
in series, and the reason is
because when a single coil is
employed the turns act mutually
on each other to increase the
inductance. When we have two
separate coils of 60 turns each,
and these coils are separated,
the total inductance is exactly
twice that of a 6o-turn coil, but
if the two coils are put close
together, or wound as one big
single coil of 120 turns, we not
only have twice the inductance,
but also the added effect, or
mutual inductance as it is called,
due to one coil acting on the
other and helping it in its induc-
tive effect. We have an effect
very similar to that in a vario-
meter where the two coils are
brought together so as -to help
each other. The inductance,
then, is very much larger than
the two inductances added
together. The  two coils in
Fig. 1, Lz and L3, do not act
on each other, and this arrange-
ment is therefore similar to a
variometer in which the . two
windings are wide apart or -are
at right angles to each other, in
the case of a rotating type.

If, however, a single coil- of
120 turns were employed, then
we would have an effect similar
to that in a variometer when the
two coils were close together and
assisting each other so as to
produce a big increase in the
inductance.

A Single-Valve Reaction Circuit

Fig. 1 itself is interesting as
an example of a single-valve re-
action circuit, which will combine
selectivity ~with good  signal
strength. It will be seen that
two separate couplings, L1 Lz
and L3 L4 are employed, instead
of the more usual three-coil
arrangement. In the ordinary
three-coil arrangement any varia-
tion of any of the couplings will
seriously affect the others,
whereas in the Fig. 1 arrange-
ment, by separating the coup-
lings, the effect is almost elimi-
nated and the whole circuit
becomes much easier to handle.
This, however, does not mean
that even with this circuit slight
variations of either coupling will
not necessitate a slight readjust-
ment of the variable condensers.
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Random Technicalities.

By PERCY W. HARRIS.

Some Notes of interest to the Home Constructor and Experimenter.
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published in Wireless

Weekly an article describing
the tests which took place in the
vicinity of New York to ascer-
tain the difference in signal
strength and the effect obtained
by screening of high buildings.
The results were very illumina-
ting and showed quite conclu-
sively that there’ were extra-
ordinary variations in signal
strength between a number of
different points at equal dis-
tances between the broadcasting
stations. I was reminded of this
a few days ago when I ran
home to Wimbledon in a friend’s
car, a portable set with loud-
speaker being kept in operation
the whole time. Outside Bush
House immediately in front of
2LO’s transmitting aerial (or,
rather, immediately below it) the
strength of signals was not sur-
prisingly great, certainly no
stronger than we were able to re-
ceive two or three miles away.
Down the Strand signal strength
was fairly constant, although in
Whitehall we were obviously
screened from 2LO. It must be
remembered that we had but a
small low aerial (not a frame,
but a few wires strung under-
neath the hood of the car), and
one would have thought that this
would have been screened very
considerably when passing high
buildings.

SOME' time ago" there was

* * *

Considerable  variations  of
strength  revealed themselves
when running along the Em-
bankment, and prior to this a
run alongside some iron railings
had- completely cut off signals,
not a sound coming in. As soon
as we had passed these, signals
came up again, and the only
other ‘ cut off >’ we experienced
was when we found ourselves
" underneath an iron bridge.
From Westminster onwards there
were quite large variations in
signal strength. At Putney and
on Wimbledon Common signals

were excellent. My companion
informed me that in one small
area on Wimbledon Common

it is impossible to receive
2LO, although a few
yards away signals come in
at excellent strength. It is evi-

dent that we have still much to
learn about
signal strength in the vicinity of
a broadcasting station, and the
causes of these variations.

* e #

During the early hours of Sep-
tember 21 (in fact, just after
1 a.m.) I picked up fairly strong
signals on a wavelength of about
120 metres, which I took to be
KDKA owing to the peculiarities
of transmission and that distor-
tion which one learned to recog-
nise so easily last year. Aftertwo
or three items, which may have
been gramophone records, I
heard the announcer’s voice, but
could not identify the station.
It was obviously not English,
and sounded more like Spanish
or Italian. The peculiar distor-
tion was identical with that heard
last winter from KDKA on 100
metres. Later, I learnt that the
station is one operated by the
Italian Army. I tried a few ex-
periments while the transmission
was on to see if any alteration
of distortion could be effected in
the receiver.

* * *

The particular receiver I use
for this short wave work has the
grid leak clips mounted on the
outside of the panel, so that a
quick change can be made. Two
or three months ago Messrs.
Dubilier kindly supplied me with
a set of calibrated grid leaks
from % to 5 megohms. I use
these in preference to the variable
grid leaks which cannot be pro-
perly calibrated. I found there

was less  distortion  when
using a high value of grid leak
(for example, three or four

megohms), and values below two
megohms reduced signal strength
quite 50 per cent. Five -meg-
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the - differences of

ohms, however, was too high for
the particular detector valve
used. I should say that the
signals were strong enough to be
heard without forcing the set up
to the critical point of reaction.
In all cases, however, the pecu-
liar distortion was still there.
* * *

I am glad to see that two
components for which I have
pleaded for months are now
generally available,

The finst is guaranteed ebonite;
free from surface - leakage, and
the second square Iaw con-
densers, which at last are being
made by a number of manufac-
turers. In future it will he
increasingly difficult to realise
that there was ever a time when
strenuous advocacy of these com-
ponents was needed, yet twelve
months ago there was but one
make of square law condenser,
and not a single firm advertising
its guarantee that the ebonite
supplied was free from surface
leakage.

* * *

Now that Esperanto has been
officially recognised by the
American Radio Relay League,
interesting  developments are
likely. It is a good sound idea,
and is easily learnt. I gained
my own diploma in it as long
ago as 1909, and was teaching it
in London in that year. In the
autumn of the same year I de-
livered in Esperanto, at the
London Esperanto Club, a lec-
ture on wireless, with experimen-
tal demonstrations. I believe at
the moment I am the only
English Esperantist with a trans-
mitting licence, but this will soon
be remedied !

* * *

Many people believe  that
gramophone records are made of

ebonite. Actually this is not so,
though they are nevertheless
good insulators, and may be

used to good account in small
constructional work.
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Fig. 1.—The

have . wished that they
could taste the sweetness
of the reflex receiver without the
attendant bitterness and insta-
bility of the crystal detector
necessary in most reflex circuits.

Although it is largely true that
the bother of crystal adjustment
is greatly exaggerated, the
damping effect of a crystal
detector is a decided disadvan-
tage - in reflex working. The
damping necessary across certain
coils should be kept constant,
but this, of course, is not con-
sistent with correct. adjustment
of the cat’s whisker.

The ST45 circuit employing
a valve rectifier in place of the
crystal is a means of overcoming
these difficulties, and a very
handy means where reliability
is essential in the resulting
receiver.

It is certainly true that with
two valves at hand a much more
efficient circuit may be devised
if the crystal detector is intro-
duced, since the detector valve
in the ST75 has only one function
to perform, but for stability this
circuit will be hard to beat.

The theoretical circuit is shown
in Fig. 1. -

The incoming signals are
amplified by the valve Vi, the
amplified currents appearing in
the circuit L2 Cz2.

DOUBTLESS many readers

ST75 Circuit.

The high-frequency potential”
variations across L2 are com-
municated to the grid of the
second valve V2 by means of the
condenser Cs, a grid leak Rix
being connected across the grid
of the second valve and the
positive side of the accumulator.
. This second valve acts as a
detector, and an inductance L3,
coupled to Lz, is included in its
anode circuit, in order to intro-
duce reaction into the tuned
anode circuit L2 Cz. The rectified
currents also pass through the
primary T1 of the intervalve
transformer T1 T2, the secondary
of which is connected in the grid
circuit of the first valve, which
consequently acts also as a low-
frequency amplifier. The loud-
speaker, L.S., is included next
to the anode of the first valve,
the condenser C4 of .oo4 uF
capacity being connected across
it.

Connections

Using the Wireless Weekly
Omni receiver, the connections.
required are as follows:—

5I—50 26—25
49—29 31—46
30—52 46—47
51—34 39—45 -
42—49 45—23
50—1I2 3I—IQ
52—48 27—35

=20
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The ST75

Circuit on the

! Omni Receiver

o

30—38 43—40
37—29 27—14

4—23 6— 9
31—25 I—2I
17—24 22—24
17—I8 32—40

Operating the Set

The operation of this dual
receiver is exactly the same as
that of a standard 1 H.F. and
detector circuit, the aerial tuning
and anode tuning condensers
being simultaneously varied until
maximum signal strength is ob-
tained.  Reaction is introduced
by coupling L2z and L3, and
although there is no danger of
causing outside interference,
there is no advantage in using
any more regeneration than is
necessary just to overcome the
losses in. the circuit.

With certain valves the adjust-
ment of R1 (35—43 on the panel)
may be found critical for best
results, and a little experimenting
in this direction may be carried
out.

The ' connections to the
secondary of the iron-core trans-
former may be reversed, to see if
better results are obtainable by
this means. Disconnect 49—29
and 30—52, and connect

49—30
20—52
It may also be found that, with

certain types of coils where the'

connections from windings to
plugs are not in ‘the standard
direction, difficulty will occur in
producing oscillations.
In this case, disconnect 6—g
and 1—21, and connect
6— 1
0—21,
when no difficulty in producing

IIIIIIIIIIIIIIII‘IIIE---lII'.lIIIIII--IIIE
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Another circuit which
may be experimented
with upon this popular

receiver. [

oscillation and the usual advan-
tages of reaction will be found.

The brightness of the filament
of the detector (second) valve
may be found to affect signal
strength and stability.

A little experimenting in the
correct value for the filament
current for this valve, and also
in the types of valves themselves,

NE of the most convenient
Ogadgets for the workshop

bench that I have come
across for a long time
special cylindrical
drills of Morse
No. 1 to No. 60. -This con-
sists of a wooden body in
which are made sixty holes to
act as containers for the drills.
It is fitted with two metal lids,
both pivoted on a spindle running
down the centre of the con-
tainer., In the outer lid are
three holes corresponding to the
concentric compartments made
for the drills. The inner lid has
also three holes made in it, one

is a
container for
sizes from

of which can be made to coin-

cide with a corresponding hole in
the upper lid by moving a small
knob.  These three holes are
marked 1 to 20, 21 to 40, and 41
to 60. To obtain any particular
drill, say No. 16, one sets the
figure on the rim of the outer lid
against the pointer and puts the
knob of the inner lid to the posi-
tion labelled 1 to 20. The holes
in the two 1lids then coincide
with the hollow in which the
required drill rests, and on the
container being inverted it falls
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A Handy Drill Container
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Fig. 2—The terminal board.

will sometimes cause the differ-
ence between good and bad
reception.

out into your hand. The descrip-
tion may sound a little compli-
cated, but the container is
delightful to use, for any drill
can be obtained in a moment, and
as all are kept covered up they
are always clean and bright.
Those who already possess sets
of drills can obtain these con-
tainers separately at reasonable
prices.

There is only one disadvan-
tage to this type of drill con-
tainer, which is that a drill
should always be replaced after
it is used, for otherwise one may
have a medley of drills lying on
the table,  If these are of very
small size some difficulty may be
experienced in getting them back
into their right places, since on
fine drills there is no room for
the numbers to be marked. If
one always replaces the drill after
use there is no trouble, but
should one fail to do so the size
can be found by putting it
through the drill plate.

Constructors who do not
possess complete sets of drills
will find it most convenient to
make a stand for such as they
have,- which can be done very
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easily. All that is required is a
piece of hard wood about { in.
in thickness. A hole is then
made with each drill in turn and
the drills are inserted point
uppermost, the size of each being
marked in pencil against its hole
on the wood. I use a stand of
this kind for my taps, each size
having three holes for first,
second and third cut. For loose
dies I use a stand made on the
same- lines, ‘but instead of drill-
ing holes headless nails are driven
into the wood at regular inter-
vals. These are passed through
the middle hole of each die and
keep it in its proper place.
R. W. H.

! Broadcasting Alterations ¢

We learn that on and after
Monday, September 29, all the
stations of the B.B.C. will revert
to their winter schedule of times,
‘commencing their programmes
half an hour earlier, and that on
Tuesdays and Fridays one pro-
vincial station will continue its
transmission for half an hour
after the closing of the other

. stations.

Chelmsford = will - radiate the
provincial
station upon one night in each
week, and the 2LO programme
upon the remaining evenings.
The fifteen minutes preceding
the first news bulletin is to be
filled in the case of the London
station with a topical talk.
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The B.B.C. and their Revenue

By THE EDITOR.

October 1, 1924

~ HE number of . licénces
issued for broadcast re-
ception is now in the

neighbourhood of 1,000,000, and
a revenue of £400,000 will go to
the British Broadcasting Com-
pany.

This huge sum is going to a
company which has its profits
limited to 7} per cent. The com-
pany is a public utility concern,
and since it is the public which
is contributing the whole of the
revenue by a form of taxation
they are intimately . interested. in
the use made of these funds.

“I We do not know the full pro-
gramme of the B.B.C. during the
coming year, but we —may,
perhaps, be vpermitted to make
one or two suggestions. It is,
of course; very demoralising
generally for a company-to have
its profits limited to a certain
amount. The directors of the
B.B.C. have already voted them-

selves sums of money as a reward .

for their hard work, and salaries
of the B.B.C. staff have been
raised. We do not question these
matters because we believe that
this expenditure was, and is, a
justifiable one.

The Wireless Industry

We believe that the B.B.C. can
do a great deal more to stimulate
the wireless industry, which is by
no means as great a one as it
skould be. The B.B.C. can
assist by demonstration pro-
grammes which at present are
only given on certain days.
Moreover, we have constantly re-
commended that the B.B.C.
should advertise their pro-
grammes just as any other enter-
tainment organisation, and such
advertisements will increase the
ranks of listeners and will un-
doubtedly have a great influence
on the development of the indus-
try and the relief of unemploy-
ment in this country.

-

. programme

Encouragement

It is a curious fact that there
are many businesses which are
still in doubt whether broadcast-
ing has come to stay, and whether
there will be a permanent demand
for apparatus. The result is
that these timid ones are not ex-
panding, building new factories,
or launching out in the way which
would be of national benefit. = It
should be the policy of the B.B.C.
to try and instil the fullest con-
fidence in broadcasting, and by its
own bold action encourage others.

Much improvement could also
be made in the purely local relay
stations, the power of which is
too small. Then again, we notice
that it is. the . intention of .the
B.B.C. to transmit the same
programme from 5XX, the high-
power station, as from London.
It. may be desirable to send the
from- ‘London to
5XX, but we do not think that

‘it is at-all desirable that the same

programme’ should be  radiated
from 2LO and 5XX. There is no
reason, with such an ample

revenue behind the B.B.C., why

an entirely separate and distinct
programme should not be radiated
from the high-power station.
Gramophone Recitals

Another point we notice is that
gramophone recitals are being
given, and we have some doubt
whether this is being done as a
matter of economy or whether it
is done for the purpose of
amusing those who have gramo-
phone records. As we are only
afflicted with these recitals at the
less important times of the day,
we are inclined to think that the
first consideration is the chief
one. It is interesting to note
that  American  broadcasting
stations are prohibited from
radiating music produced from
gramophone records.

The Official Organ

We may be accused of self-

interest if we criticise the policy of
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the B:B.C. in issuing their pro-
grammes in a form which com-
petes with private enterprise.
The Radio Times does not in any
way compete with technical
journals as regards circulation;
it is purely and simply a pro-
gramme paper. On_the other
hand, the wireless industry is
spending some £50,000 a year
with the B.B.C. whose paper,
being purely a programme, does
not contribute to the development
of the industry, as is the case of
the technical press. ~In other

. words, as regards advertisement

revenue, which is the backbone of
any publishing organisation, the
B.B.C. are seriously ~competing
with. private .enterprise, .and this
very largely by virtue of their ex-
clusive programme and the ex-
clusive publicity which they enjoy
by announcements regarding the
paper by radio.

N.A.R.M.

This serious competition with
private enterprise is not consistent
with the policy of a public utility
company, and cannot be defended
at a time when the revenue of the
company is of the order of half a
million pounds annually. The
matter is a smal] side-line to the
.B.C., but it is of vital import-
ance to wireless publishers,

The National Association: of
Radio Manufacturers, we under-
stand, is ia favour of wireless
advertisements being excluded
from the Radio Times, and
private enterprise and the wire-
less public generally would benefit
by the B.B.C. making a voluntary
sacrifice of wireless advertise-
ments in their journal,

DON'T  FORGET TO ' BUY
THE OCTOBER NUMBER OF

| MODERN WIRELESS
: % OUT ON OCT. 3rd =%

#9480ss00000000svssssssssnsaavannss sesessssese
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At Britain’s
Best
o Broadcasting
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(REGISTERED TRADE MARK)

st | 1924/5 MODELS
& s NOW READY ,

Single  Valve Sets In the construction of the new GECOPHONE Models it has been the aim to produce sets
wo - Valve Sets

! which combine the finest results with simplicity of operation and handsome appearance.

Det. ® L.F ) in The range of 1924/5 models has been considerably extended to meet every requirement.
Table and Cabinet They embody to the fullest extent the same superlative qualities which have given the
T .M\})d[e[s S original GECOPHONE Model its unrivalled reputation.
<I§Z ‘: @aIYIeFf'ts If you desire ~ A Crystal ot a 5-Valve Set
Table and Cabi ": Long range, Maximum volume of sound

3 el\/Io del pe et To use a Loud Speaker or Headphones
Thoder - Ve[s Sét Cabinet or Table Models
in e%ab[ave e; To use Accumulator or Dry Batteries

Cabinet I\e/Io daelr; To get the best value for money

Four - Valve and to ensure the maximum pleasure from broadcasting

e Ede L THERE IS A GECOPHONE FOR YOU

Cabinet Sets Obtainable from GECOPHONE SERVICE DEPOTS, Electrical and

Forfull range of GECO.

PHONE Sets and parti. : Wzrelesg D_ea_lers, Stores, &c.
f“'afs' enquire of your ALL BRITISH WIRELESS EXHIBITION
ocal dealer, and ask Royal Albert Hall, Lonaon, September 27.October 8
for List No. B.C, 3425 CALL AT STANDS Nos. 51 and 53
w where the new GECOPHONE Models will be displayed
’ v Advertisement of The General Electric Co., Lid. (Manufacturers & Wholesale only),

Magnet Houser Kingsway, London, W.C.2

It will pay you always to watch WireLESS WEEKLY Advertisements.
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LISSENIUM

IS YOUR LEAK RE-
SISTANCE RIGHT? —

1

5 =
é el LiSSEN )
You can put a resistance in circuit
whose value will be so inaccurate and
fluctuating that the leak is useless.
Though some circuits and valves are
not so susceptible to variable grid con-
tro! as others, it is reassuring to know
that one has the means to control grid
potential so'that the correct value is
obtained for any Circuit or valve, or the
pariicular conditions under which a
valve may be working. With the
LISSEN VARIABLE GRID LEAK
fitted, the receiver will yield the utmost
sensitivity which correct grid potential
under all conditions implies.

LISSEN ONE-HOLE FIXING, 2/6

OF COURSE .

LISSEN VARIABLE ANODE RESIS-
TANCE, 20,000 to 250,000 ohms, same
outward appcarance as LISSE 2 /6
Variable Grid Leak

TO SMOOTH OUT LOUD
SPEAKER DISTORTION—
PUT A LISSEN VARIABLE
GRID LEAK ACROSS THE
SECONDARY OF THE LAST
TRANSFORMER, OR ACROSS
THE LOUD SPEAKER ITSELF.
FIRST POSITION IS BEST.
THE DIFFERENCE WILL BE
VERY NOTICEABLE.

PARTS THAT PULL
TOGETHER

Use-LISSENAGON COILS  for sharp
tuning—for strong tuning.

Use LISSEN TRANSFORMERS and
LISSEN CHOKE for fine tone and
pleasing volume.

Use LISSEN H.F. Parts for extending
range.

Use LISSEN TUNER for conveniently
covering a wide wavelength.

DON'T MIX YOUR
PARTS '

A Receiver built with all LISSEN
parts will give results which would
never be possible if you used mixed
parts.

LISSEN
LIMITED

30-32, Woodger Rd., Goldhawk Rd.,
Shepherds Bush, London, W.12.

Telephones : 3380, 3381, 3382, 1072
Hammersmith.
Telegrams : ‘ Lissenium, London.'’

PARTS WITH HIDDEN POWER
—BUILD WITH THEM.

LISSEN REVERSING SWITCH

OCTOBER 15T, 1924

ADVERTISEMENTS

COAXING THE VALVE—AT NIGHT TIME

SIGNALS THAT PASS IN THE NIGHT '—You get them stronger and from farther
away if you are using LISSENSTAT control. After you have tuned in as far as you can go
with every other control on your receiver you can still do a great deal more—IF YOU
ARE USING LISSENSTAT control. When at last you realise that you are on to an unknown
station there is a thrill in the thought that it has been brought in to you by nursing the
valve with the turn of a knob that stands out so simply above your panel.

The secret is in the structure of the LISSENSTAT and
its composition—so critically is it possible to control
electron emission of the valve that you can get right
on to the very spot necessary for the finest detection of

long distance telephony.

LISSENSTAT (patent pending)—gives the 7 /6
most acute tuning possible

LISSENSTAT MINOR <{patent pending)—is replacing
many thousands of discarded and inefficient
rheostats. Provides LISSENSTAT con- 5 6
trol at a popular price ... l

LISSENSTAT UNIVERSAL (patent pending)—with
its proteclive device for dull emitters 10 /6

LISSENSTAT
UNIVERSA]

All types have LISSEN ONE-HOLE FIXING, OF COURSE.

You can feel for fine detection—if you use LISSENSTAT Control.

USE A RADIO SWITCH

Many switches sold are undesirable for radio work—they have been designed from the purely
electrical point of view, which is not good enough for radio.

LISSEN SWITCHES, on the contrary, have been designed primarily for radio, but

_ they are useful also for other :wiiching purposes. You just gently pull or push
them, and you hear them make with a reassuring “ click ”—and you know they are
free from capacity effect.

WHAT LISSEN 5-POINT SWITCH DOES

a. Switches off one stage of L.F. without touching the filament control—
a separate switch for each stage.

b. Connects the telephones to the plate of whichever valve it is desired
to use, and at the same time switches off the L.T. current from the
unused valve.

c. Cuts out a stage of H.F. in the same way as it does L.F. (we do not
recommend any switching in H.F. circuits where it can be avoided, but
where it is decided to use a switch, this is the switch to use).

d. Will also disconnect both the H.T. and I..T. batteries, and short the
aerial to earth so that the receiver can be left adjusted ready for
switching instantly into commission next time. .

With diagram. Price 4/ =

Particularly useful when the LISSEN 5-point switch is used for cutting out one stage
of HF. When a H.F. stage is cut out, and reaction is being taken off the aerial
circuit, it is necessary to reverse the reaction coil connections for each H.F. stage cut
out, and this new LISSEN switch conveniently does it. Can also be used anywhere

when it is necessary to reverse the connections of a battery, a coil, or a condenser, for
instance. VERY USEFUL FOR COMPARATIVE TESTS. With diagram 4 /

TWO OTHER LITTLE SWITCHES.
LISSEN Series-parallel switch - 3/9

LISSEN 2-way switch - - - 2/9
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Wireless Weelly

How every Crystal User may become

a Valve Expert

By E. REDPATH:

Some further constructional details of a Single-Valve Flewelling Receiver, together with some

notes concerning its operation.

Components Required

One ebonite panel, g in. x
5#in. x £ in. thick.

One containing box to suit,
4% in. deep inside.

Eight terminals.

One two-coil holder with ex-
tension handle.

Four valve sockets.

One filament rheostat.

One variable condenser (capa-

city 0.001 or o.0005 uF), with
single - plate vernier for fine
adjustment.

One grid condenser 0.0003 or
preferably o.0002 uF.

One variable grld leak, about
1 to 5 megohms. (This must be
smoothly and continuously vari-
able. That shown in the photo-
graph is a ‘‘ Microgrid.”’)

One fixed condenser o.co5 uF
(McMichael).

Details of Operation
Lt the first few attempts to

operate practically. any super-
regenerative receiver, there ‘are
certain to be loud howlings and
whistlings in  the telephone
receivers.  Accordingly, until
some experience .is gained the
set should be used only upon a
frame aerial, which may consist

FramE Afriac

0 Turns owv
22 " Spuare Ly
) .
_
A
- Az 70 GRIO
£ L To Fit. +

O i—

Fig.5a—Showing method of connect-
ing a frame aerial to the receiver.

of a temporary arrangement of
10 or 12 turns of wire upon a
rough frame.  Alternatively, a
““ loop '’ aerial, consisting of a
single turn of cotton-covered wire

suspended round a picture rail,
may be used.. To use the set
upon the outdoor aerial before
experience has been gained in its
operation will be almost certain
to cause considerable interference
to neighbouring receiving sta-
tions. The method of connecting
the “‘ frame ”’ ““loop '’ aerial
to the recelvmg set is shown in
Fig. sa. The aerial coil L may
be either a 35-turn or s5o-turn
plug-in coil of the honeycomb
type, whilst the reaction coil L1
should be a 75 -turn or a 1oo-turn
coil.

When all external connections
are completed, set the variable
condenser to zero approximately,
bring the reaction coil fairly close
up to the grid coil, and vary the
grid leak until a howl or whistle
1s heard, upon which make fur-
ther adjustment of the grid leak
until a steady and extremely

P PHONES __

Fig. 6.—~Practical back-of-panel wiring diagram.
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high-pitched whistle is heard in
the telephones. Search for sig-
nals by rotating tlie variable
condenser  slowly, meantime
making slight adjustments to the
- grid leak in order to retain the
audible whistle of the quenching
oscillation.

If a small frame aerial is being
used, and no signals are received,
rotate the frame go degrees and
try again. At distances up to 10

"miles from one of the main
British - broadcasting stations
quite “good signals should be
received upon a frame of the
dimensions specified.

When * the receiver is subse-

quently “connected “up 'to the
-regular outdoor aerial for ‘trial,
preferably at a time when no
broadcasting is in_progress, the
preliminary - experience - on  the
“frame aerial will be found ex-
tremely  helpful in- determining
the adjustments which will en-
‘able the  ‘“whistle”” to be
-eliminated by raising the pitch of
the note until it disappears. This
must be done, as otherwise the
whistle will be received by
neighbouring stations. If neces-
sary, loosen the reaction coupling
and readjust the variable grid-
leak.

Qur photograph shows Mr.R. W. S. Murch, of the Glasgow station, standinig at the independent oscillator.

October 1, 1924
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PHONES
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Fig. 7.

With some aerials it may be
found very difficult to make the
set function correctly- with the
earth lead connected. A small
fixed condenser (0.0003 uF) in-
serted in the earth lead will be

- found to facilitate matters.

© With a fairly large three-wire
aerial connected to terminal Az,
thus placing the aerial tuning

724

The layout of the panel showing dimensions.

" condenser in series, and the usual

earth connection, the writer had
no difficulty in obtaining very
clear speech, etc., of reasonable
strength in two pairs of tele-
phone receivers from practically
all the British broadcasting sta-
tions, also from™ ‘the ‘* Petit
Parisien ”’ station, Madrid and

" Hamburg.

S
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oud gszbeakers

& Detectors

Western Electric Economy Wireless Apparatus, which incorporates
the Wecovalve, has established itself the world over. The sets are
designed upon the best possible principles and components only of the
best quality are used. Rigorous tests and the most careful scrutiny
are given to each piece of apparatus before it leaves our factories, so
that n ordering Western Electric apparatus our clients can be certain
of getting the very best.

Western Electric Loud Speakers are recognised as World Standard,
there is nothing quite so good, and nothing that can give the same
wonderful quality of reproduction. The Loud Speaker illustrated on
the right of this page, when used with its associated Western Electric
Power Amplifier, gives sufficient power for a concert hall.- )
Ask your dealer for our booklet 528 and 529, he will be pleased to supply

them,

Wesrtern Electric Company Limited.
CONNAUGHT = HOUSE, ALDWYCH, W.C.2.

Central 7345 (9 lines).

Branches : Birmingham, Leeds, Glasgow, Newcastle, Cardiff, Manchestess
Southampton, Liverpool and Dublin.
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Get the Valbe in
he Purple Box!

—and ensure perfect re-
ception. Remember that
valve sets are only as
good as the valves used
in them.

MARCONI VALVE

GAADE AT THE LAMP WORKJ)

\/

are the valves sold in the
familiar purple box. They are
the valves which bear . the
name ‘ Marconi’’—the valves
made at the famous Osram
Works.  These two great
names— Marconi and Osram—
are your positive assurance
of rerfect performance.

Sold by wireless and electrical
dealers, stores, etc.

ALL-BRITISH
WIRELESS EXHIBITION

(Promoted by the National Association
of Radio Manufacturers.)

ROYAL ALBERT HALL
September 27th to October 8th
THE M.O. VALVE CO., LTD.

STAND No. 21

) Announcement of The M.0, Valve Co., Ltdé
It will pay you always to waich WIRELESs WEEKLY Advertisements.
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Handy B.A. Screw
Gauges

VERY useful B.A. screw
Agauge can be made at

home with . very little
trouble. It consists simply of a
plate made from sheet brass
3/16-in. thick and measuring
3 in. by 1% in. The dimensions
can be reduced considerably if
desired, but it is not advisable to
do so, since if gauge plates are
made very small they are so
easily mislaid or lost. The
plate is marked out as shown in
Fig. 1, tapping holes for the
even-numbered sizes being made
along the top row and for odd-
numbered sizes along the bottom
row. If you do not possess a
full set of B.A. taps the best
plan is to drill the holes tapping
size and to have them threaded
for you by the handyman at an
electrical shop. This job will be
quite an inexpensive .one, and
the cost will be amply repaid by
the usefulness of the gauge
which enables you to discover in
a moment the size of any parti-
cular screw.

A nut gauge is an equally use-
ful accessory for the wireless
bench. Fig. 2 shows how it can
be made from a 3-in. length of
round brass rod % in. in dia-
meter. - If a lathe and a set .of
B.A. dies are available the con-
structor will have no difficulty in
making the gauge for himself.
Those who are without these
appliances must have recourse
again to the handyman referred
to above. It is not possible to
make a single-nut gauge for
both odd and even sizes, since a

2 4 6 8.-|p

—é?— h—thcd b= Wi

1% : 72°

O--P--0—o—o—1

£ S 7 I 75"

‘ | | i iy
s F—Vz'—-L-’/z”aLv'é'—'L—?é"—:l
ke 3 a

Fig. 1.—The B.A. screw gauge
plate.

3 B.A. nut, for example, will
not pass over a 4 B.A. thread.
Separate gauges should there-
fore be made for the odd and
even sizes. Reference to the
drilling table shows us that the
tapping size for 2 B.A. is the
clearance size for 4 B.A., and so

on right down"the table, hence a

4 B.A. nut will pass over a
6 B.A. thread, 2 B.A. over
4 B.A., and so on. The same

happy arrangement applies to
the odd sizes.

D. O. R.
b 0BA. 284
D7 1 TEALLA 584
Tl ’/z’—-L—’/z‘L/ZaLé-a

BﬁASS Roo
Fig. 2.—The B.A. nut gauge.

Marking Out Panels

FF\HERE are many different
Fopinions as to the best

method of marking out
ebonite panels. Some hold that
they should be marked lightly
with a scriber on the upper
surface, others that the under
surface should be dealt with.
Most writers condemn the use
of the lead pencil for marking
out purposes on the very sound
ground that if graphite is left
upon the surface of the ebonite
it may provide paths between
undesirable points for high-fre-
quency . currents, and so lead
either to an absolute refusal to
work on the part of the set when
finished, “or ‘to its bringing in
very weak signals.  Again,
should the polished surface of
panels be removed and a semi-
matt -finish be -given to them
before or after marking out?
Those who advocate that polish-
ing should be taken in hand first
recommend that marking out
should be done on the underside
with the scriber, and this is
quite a satisfactory way of going
to work. There is much to be
said for and against each
method.

Having made up a very large
number of sets of different sizes,
and being engaged almost daily
in constructing small compo-
nents, the writer has come fo
the conclusion that the best
method is to use a lead pencil
for marking out (this sounds like
a terrible heresy!), to do this
part of -the work first, and to

- drill the panel before removing

the polished surface; he prefers

‘also to mark the upper side of
the panel.

The way in which a
725
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piece of ebonite is dealt with is
as follows: Tt is first of all
squared up. For this purpose
the wrdinary small bench set-
square is often not big enough,
and a draughtman’s T-square is
used instead when necessary.
The edges are roughly trimmed,
and the panel is then marked
out with -a sharp-pointed- pencil.
The centres of all holes are next
centre-punched, a very fine
punch being 'used to ensure
accuracy. When especially fine
and accurate work is in hand
the centre-punch is discarded,
and in its place a most useful
and easily-made little tool is em-
ployed. It is made from a
jeweller’s screwdriver, such as
can be purchased for about a
shilling from any good tool
shop. This, as it stands, is a
most handy little tool for fine
work. At the top of the handle,

which is about 3 inches in
length, is a revolving head. The
,u% " REvoLvivG
i HEAL
SCREWDRIVER
BLAave
« TRIANGULAR
Fowr

The scriber.

fine screwdriver blade is fixed
into the screw grip at the other
end. To use the tool one places
the first finger on the revolving
head, inserting -the blade into the
nick of a screw. The handle is
then revolved with the thumb
and second finger. To convert
one of these screwdrivers into a
tool for accurate marking out,
cut off the flat part of the screw-
driver blade and file it to a tri-
angular point. - In marking out,
the point is placed at the inter-
section of two fine lines which
indicates the position of the
centre of the hole to be drilled.
It is held as: before, : the fore-
finget exercising a light down-
ward "~ pressure:” “As - the handle
is turned with the thumb and
second finger the triangular
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point - cuts - into -the ebonite,
making a small perfectly circular
hollow without any ‘“ lip.”” This
method is, I believe, used by
instrument makers, and it cer-
tainly enables absolutely accu-
rate marking out to be done.

" When the centres have been
marked drilling is done. It
should be noted that it is very
difficult to get a large drill
exactly into the small pit made
by the centre punch or the tool
just described. It is wecom-
mended therefore that whenever
holes % !
meter have to be made for the
spindles of rheostats and so on,
a smaller drill should be run in
first for some distance, so that

it makes a depression into which

the big one can be centred with-
out ditliculty. Drilling having
been done, the glossy surface is
removed from both sides of the
panel, medium emery cloth being
used for the underside, whilst
the upper side is treated first
with used finz emery and is
finished off with a piece of the

finest obtainable glass paper
which ~has also seen previous
use. In this way all pencil

marks are removed, and there is
no fear of their causing short
circuits.

Better Days for Wireless

-o T is curious to notice the
l-sudden entrance of what we

may call autumn wireless con- -

ditions. In the spring-time there
is quite a gradual change as the
days lengthen out, as the ground
becomes more parched, and as
the trees become more and more
thickly covered with masses of
foliage. We find our range
slowly decreasing, and when we
try to tune in many stations
which during the winter we could
pick up readily, they become
harder and harder to find, whilst
the strength of those which we
do get suffers in mdny cases a
considerable diminution. By the
time that high summer is with us
most of us are reduced, so far at

any rate as really good broadcast -

reception is concerned, to only
one or two of the nearest main
stations.

But the change back again
from summer conditions to the
better times of autumn and

inch or £ inch in, dia-.

winter seems to occur much more
rapidly. There is nothing
gradual about the process. We
find quite suddenly when search-
ing round one evening that an
old friend lost for several months
has come back again. Further
searching discloses the fact that
we can now pick up any other
stations withrout having . to in-
crease reaction coupling, and we
find that they are little short of
their . proper _strength. This
year the change back began
about - August . 15, and, . once

started, it went on with amazing

speed. There was one slight
setback ~ about * August = 20, but
from that time onwards- condi-
tions grew swiftly bett r Al

better. Before the end of the
month I found that -there was
hardly a degree on the dial of
my A.T.C. which would not
bring in something between 300
and 500 metres. Strangely
enough, selectivity improves,
too, as range extends. This is
due probably to the lowered
resistance of the earth connection
as the ground more and more
nearly approaches its winter
degree of dampness.  Anyhow,
1 find that I can now separate
with ease stations so close to-
gether as Breslau and Glasgow.

Real autumn conditions® are
with us now. Reception is first-
rate, and atmospherics are

seldlom bad enough to cause

better and -

October 1, 1924

much trouble, even on the. higher
wavelengths. Now is the time
for any who have not so far
taken up wireless to do so with-
out delay, for we have before us
the seven or eight best months

~of the year from the wireless

man’s point of view.
L. W. N.

$00080000000000000000000000008000008000000

Condenser Values

We are given to understand
that, through an oversight in the
advertisement of the Lighting
Supplies Co. (Finston Fixed Con-
densers), the capacity was shown
as- 0.co1 pF to o.005 pF in our
issue of * September 24. This
should have read o.oo1 pF to
o.0005 uF,

Give - Your Set a
Professional Finish.

Use Radio Press Wire-
less Panel Transfers,
and your set will acquire
‘““that professional look”’
at once. They can be
obtained from all dealers
and booksellers, price
6d., and they are as easy
to apply as a child’s
transfer.

GERMAN ARMY WIRELESS

Our photograph shows signallers of the German Army Corps
of Signals and their apparatus at the annual manceuvres.
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First Valve
ever madewas ¥

produced in
‘the Ediswan

|abo&aty)

ADVERTISEMENTS

HE process of

broadcasting is an

eventful one . . .
between the singer and
your headphones
several pretty drastic
transformations take
place. The most
entrancing music IS
nothing but a wave
length when it leaves
the transmitting station.
And that’s all your aerial
cares about it. An
aerial is only interested
in oscillations: It rests
with the detector to
find what the waves
are saying and to inter-
pret. But even then it's

,]mtrprcl'ahon\ to H\e l 25

not the actual singing
you are listening to.
Only a copy. With an
Ediswan Valve you
would probably not
notice the difference.
That is one of the
advantages of a really
good valve.

Ediswan Valves are highly
sensitive and operate with a
complete absence of norse.
They are the outcome of 30
years experience.

*
Ediswan Valves will bring the best
out of your wireless sel—-get some
on the way home and cnjoy a better
programme from to-night onwards.

All dealers sell them.

THE EDISON SWAN ELECTRIC CO LTD.
QUEEN VICTORIA ST.. LONDON. E.C4.

EDISWAN

VALVES

OCTOBER 1ST, 1924 V
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The World’s Standard Wireless Loud Speaker

Amplion Loud Speakers are world-famous for sensitivity, full volume,
clarity and wonderfully natural tone—qualities due to the incor-
poration of many exclusive features including a non-resonating
sound conduit with wood horn and an improved unit embodying
the “ floating ” diaphragm.
AREAMIIRERAP STANDS 45 & 46 BSYAHAERL A

ALFRED GRAHAM & COMPAN (E. A. GRAHAM)
St. Andrew Works, Crofton Park R e e LONDON, S.E4

R R CRCER R R R I R IR OO RO

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Wavemeter Troubles  }

00000000000 000 000050000000 00000000000000

HE buzzer type of wave-
I meter is exceedingly popu-
lar among amateurs, and
justly so. - It can be bought at
. very reasonable prices, whilst.-
those who like to construct their
own apparatus can make wave-
meters of this kind very easjly.
In spite of its simplicity, a wegll-
made buzzer wavemeter gives
extraordinarily fine and accurate
readings for all wavelengths in a -~
band which it is desired to cover.
Most users of the buzzer wave-
meter will ‘have had experience
at one time or another of a rather
peculiar form of trouble, The
buzzer is switched on, and gives
out . its characteristic singing
note, but the instrument refuses
absolutely to radiate. Eyen if it
is held within an inch .of ‘the
A.T.I. no sound at all will come
through in the receivers.  The
first time that this happens one is
inclined to wonder whether there
is not something wrong with the
set itself. But doubts on this
score can be set at rest by tuning
in a signal. - The fault lies not
in the receiving set but in the
wavemeter. It can be remedied
as a rule by making a very slight
adjustment to the tuning screw-
of the buzzer. = What actuaily
happens when the buzzer refuses
to radiate is rather difhcult to
say, but it seems likely that arc-
ing is taking place at the con-
tacts of the buzzer.  The best
method is to place the meter with
the buzzer running two or three
feet from the- A.T.I., and to
make adjustments with a fine
screwdriver with the instrument
in this position.- It sometimes
requires a little patience to obtain
both the high-pitched note that is
so much to be .desired and good
radiation in combination with it.
If the buzzer is absolutely out
of adjustment those who are not
used to it may find it rather a
difficult’ problem to tackle. I
remember once with my first
buzzer wavemeter spending a
couple of heated hours without
being able to get more than the
most fleeting and ragged buzz
from it. Here is the best way of
going to work.  Switch on the
buzzer; then turn down the small
screw whose point makes contact
with the reed which serves- as
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-of - note:

- ‘highest possible pitch.
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armature until the two are just
touching. Slacken off the tuning
screw which ‘will be found at one

“end of the buzzer. - Now turn the

contact ~screw. very: carefully
down, tapping the wooden case
whilst you do so; until some kind
is obtainable. Then
tighten up- the tuning -screw and
work -one screw dgairist the other
until ;you have got a note.of the
It will
very - likely’, be ° found. that
when a high note is achieved the
buzzer will not start by itself
when it. i switched<on. In this
case slacken the contact screw
by a fraction of a turn,. which

~will usually set matters right. If
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" In the advertisement pages of this ~
issue will be found a drawing of
remarkable power. It is the first
of a series of allegorical drawings
prépared by -Barclays Advertising,
Limited, to typify and illustrate
the work carried on by the Radio
Press  the publishing firm,or rather,
the band of keen radio engineers
who produce “* Wireless K Weekly,'®
‘ Modern Wireless,'' and a large
number of non-periodical publica-
tons.

The drawings are prepared by
‘one of the leading artists in this
country .and the beauty and force
of his" work will be something to -
look for each week. r
' The artist has a personzl and
intimate-knowledge of the work of
the House 'of Radio Press and he
represents, in various ways, the
confidencé which the wireless public
has in Radio Press .- publications.
‘“ By wireless people for wireless -

eople ** is oné_ of the slogans of

ush House, where the new home of
the Radio Press is situated.

The Radio Press realise that their
success has ‘depended upon the
support of the wireless public
which cain rely upon what it reads.
Radio Press set designs have a
reputation which is a real reputa-
tion ; Radio Press readers know
that facilities are afforded for any
set described in a Radio Press
publicati<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>