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he Ethophone - Duplex will 
operate an Ethovox or ally other 
good loud speaker within zo miles 
of a normal power broadcast 
station and within too miles of 
the high -power station. 

Purchase Burndept by its name- 
substitùtes are not the same. 

CUT HERE,. 

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

Please send Me full particulars -of the 
Ethophone-Duplex Receiver.. , 

T 

NAME 

ADDRESS 
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THE dream of the manufacturer and the public has come true at 
last. An efficient receiver for loud speaker reception to sell at 
moderate cost has now been produced. The Ethophone-Duplex, 

a fully -guaranteed Burndept instrument, at five guineas represents the 
finest va!ue in wireless apparatus that has ever been put ou the market. 
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 25o metres to 5,000 metres or more. 

The Ethophone-Duplex, with all the newly -designed Burndept apparatus, is 
being exhibited at the MI -British Wireless Exhibition at the Albert Hall, 
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. 

No í5o3.-Ethophone-Duplex, without valves, coils, 
batteries, etc., £5 5s., to which must be added £t 5s. 

Marconi Licence. 
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BURNDEPT LIMITED, Aldine House, Bedford Street, Strand, W.C.2. 
LEFDS : Basinghall Street (near City Square). CARDIFF : 67, Queen Street. 
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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 £5oo 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. 

'fhe 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 
last the Radio Society is appreciat- 
ing the fact that the Post Office 
policy ìs 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 
intentions, while at the same time 
they introduce more and more re- 
strictions and become more and 
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 
they 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 - 
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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 qualificatiof_; as 
judges in these matters, here is a 
startling example. 

The Post Office simply relies upon 
the Wireless Telegraphy Act of 1903 
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 tó 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 
challenge 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. 

1 
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The Autumn Address before the R:S:G.B: j 
by the President, reveals the strong feeling 
existing between the Society and the Post -. 

Office anent the transmitters' position. 
ie mi 

Dr. W. H. Eccles, F.R.S., President of the Radio Society of Great Britain, 
whose trenchant remarks concerning licenses are given below. 

HE Radio Society and its 
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 
Soo ordinary members and over 
200 Affiliated Societies and is 
governed by a Council and by a 
General Committee. 

The advent of broadcasting 
has greatly augmented the ranks 
of the amateurs, especially those 
interested in building and experi- 

menting-- with- receiving appara- 
tus. As broadcasting - flourishes 
so will -the number of amateurs 
increase. It is inevitable that a 
large proportion of t h e s e 
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 
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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 International- 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 Maim, 
which led up to the formation of 
the International Amateur Radio 
Union. Mr. Marcuse, the Hon. 
Secretary of the Transmitter and 
Relay 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, t h e 
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 Gr e a t 
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, ane 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? . . Again, 
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 is 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 

the printing of the- restriction on 
the permit was merely - embody- 
ing .a practice already -recog- 
nised; and that each -expe-ri- 
menter desiring facilities far 
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 " been 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." I 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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Wireless Weekly 
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 vastly 
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 valuable- properties 
of short -waves across- long -dis- 
tances. Up to three years ago 
the commercial companies and 
the experts thought that short 
waves were no use for 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 
among 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 Wireléss 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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our desire for a stronger 
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affiliation between Gr e a t 
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, ane 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? . . Again, 
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 is 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 

the printing of the- restriction on 
the permit was merely - embody- 
ing .a practice already -recog- 
nised; and that each -expe-ri- 
menter desiring facilities far 
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 " been 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." I 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 vastly 
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 valuable- properties 
of short -waves across- long -dis- 
tances. Up to three years ago 
the commercial companies and 
the experts thought that short 
waves were no use for 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 
among 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 Wireléss 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 notintend 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 
Nov 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. I 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 which 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- 
tical. 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 £2 and a royalty, of 
£2 tos. 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 i a.m. and 
7 . a.m., and the pow er was 
limited to i 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 
its station, even for helping 
amateurs to tune their apparatus 
correctly, unless the Society con- 
sents to pay another £2 1os. in 
royalty for the remainder of the 
year. - 

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 a r e 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, t h e 
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 I 
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 
Society 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 £5, 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 6o, Cleve- 
land Gardens, Barnes, and Mr. 
H. H. Townley, 26, de Crespigny 
Park, S.L. 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.F., 
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 loo miles with- 
out correction, and it covers all 
wavelengths from 400 metres to 
i,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 usually on i,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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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 notintend 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 
Nov 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. I 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 which 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- 
tical. 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 £2 and a royalty, of 
£2 tos. 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 i a.m. and 
7 . a.m., and the pow er was 
limited to i 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 
its station, even for helping 
amateurs to tune their apparatus 
correctly, unless the Society con- 
sents to pay another £2 1os. in 
royalty for the remainder of the 
year. - 

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 a r e 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, t h e 
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 I 
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- 
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ideas were sent, in, many of them 
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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 6o, Cleve- 
land Gardens, Barnes, and Mr. 
H. H. Townley, 26, de Crespigny 
Park, S.L. 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 :- 
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Bush, Bampton of Salisbury, 
Bassett of Crofton Park, S.F., 
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 loo miles with- 
out correction, and it covers all 
wavelengths from 400 metres to 
i,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 usually on i,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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JOT TINGS 

BY 
THE WAY 

Mud 
IPLEADED some time 

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. Nov 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 marks 
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 1 - - 

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. 

inough I am by nature a gentle, 
easy-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. I 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. However, 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 hales appear on a 
large panel for the reception of 
the legs that will support five 
valves. Then comes the task o£ 
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 
sleeve 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 will 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, and 
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 wandering 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- I 
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 - 
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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 aftertaking one. It 
is absolutely sickening. Quite 
enough to drive a man insane. If 
I can find out who it was I'll .. . 
I beg your pardon; let us say 
" as you were." I have just 
found them under my writing 
pad. 

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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IT is hoped that the few notes 
to follow will be of assistance 
to amateurs who have built up 

valve sets from instructions given 
in these or other pages, and 
experience a n y 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 follows :-(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. 

Liquid Fluxes 
Liquid fluxes, of which a 

number appear to be mar- 
keted at present, are best 
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 application 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 connection 
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 efficient 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 soldering having 
been carried out in an efficient 
manner, one might proceed some- 
what as under :- 
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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 small 
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 
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do 
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. 

Bad Contacts 
Another common s eat 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 far 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 31.- 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 being 
obtainable for about £2, which 
may seem a lot, but is practically 
essential where distortionless 
loud -speaker reception is desired. 
Even when first-class 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 grid, 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 
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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 

(i) too tight reaction coupling, 
the remedy for this being obvious, 
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 
DFAI, 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 80-120 
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 for the H.F. and detector units 
and the low -frequency valves. 
The correct value of grid bias on 
the L.T. valves 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 often 
overlooked. 

As a concluding hint, it may 
perhaps be mentioned that where 
it 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. 
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IT is hoped that the few notes 
to follow will be of assistance 
to amateurs who have built up 

valve sets from instructions given 
in these or other pages, and 
experience a n y 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 follows :-(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. 

Liquid Fluxes 
Liquid fluxes, of which a 

number appear to be mar- 
keted at present, are best 
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 application 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 connection 
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 efficient 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 soldering having 
been carried out in an efficient 
manner, one might proceed some- 
what as under :- 
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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 small 
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 
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do 
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. 

Bad Contacts 
Another common s eat 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 far 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 31.- 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 being 
obtainable for about £2, which 
may seem a lot, but is practically 
essential where distortionless 
loud -speaker reception is desired. 
Even when first-class 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 grid, 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 
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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 

(i) too tight reaction coupling, 
the remedy for this being obvious, 
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 
DFAI, 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 80-120 
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 for the H.F. and detector units 
and the low -frequency valves. 
The correct value of grid bias on 
the L.T. valves 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 often 
overlooked. 

As a concluding hint, it may 
perhaps be mentioned that where 
it 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. 
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Winter Preparations 

ivOW that the best season 
of the year for wireless re- 
ception has begun the set 

should be given n 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 attention. 
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 
loose 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 is wrong the fault 

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 
battery to the charging station 
yourself and to see the specific 
gravity of the acid solution 
tested by means of a hydrometer. 

You may possibly be surprised 
on finding that it is about io 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 
been standing for 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. 
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Buying Wireless Components - 

By R. W. HALLOWS, M.A., Staff Editor. 

A Dubilier variable 
condenser. . 

no e 
PERHAPS one of the most 

difficult 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 I did the other day, 
eight of one sort, three of -a 

second and one of a third ! And 
I have actually 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- 

ally anywhere near it. You may 
purchase two ,0003 µF fixed con- 
densers of this kind, one of which 
will have a capacity of less than 
.0001 µF, whilst the other may 
be anything from .0002 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 na-ust 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 odes 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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round you may be pretty sure 
that their contact is of a pretty 
chancy kind. The plates ` them- 
selves should be of stout gouge, 
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 cóntact 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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Winter Preparations 

ivOW that the best season 
of the year for wireless re- 
ception has begun the set 

should be given n 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 attention. 
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 
loose 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 is wrong the fault 

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 
battery to the charging station 
yourself and to see the specific 
gravity of the acid solution 
tested by means of a hydrometer. 

You may possibly be surprised 
on finding that it is about io 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 
been standing for 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. 

* 
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Buying Wireless Components - 

By R. W. HALLOWS, M.A., Staff Editor. 

A Dubilier variable 
condenser. . 

no e 
PERHAPS one of the most 

difficult 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 I did the other day, 
eight of one sort, three of -a 

second and one of a third ! And 
I have actually 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- 

ally anywhere near it. You may 
purchase two ,0003 µF fixed con- 
densers of this kind, one of which 
will have a capacity of less than 
.0001 µF, whilst the other may 
be anything from .0002 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 na-ust 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 odes 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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round you may be pretty sure 
that their contact is of a pretty 
chancy kind. The plates ` them- 
selves should be of stout gouge, 
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 cóntact 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 choose 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 

An interesting innovation 
which n:ay be seen at the " All 
British " Wireless Exhibition is 
the Safety Disc which' is being 
given away at the Mullard Stand. 

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 

A Safety Disc for Valves 

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

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. 

THE EDINBURGH STATION. 

Our photograph shows the control room of the Edinburgh station. 
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JOHN SCOTT-TAGGART, 
F.Inst.P., A.M.I.E.E. 

A New Variable Condenser 
IHAVE been trying the new 

Fulstop 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 36o 
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 

across people who imagine that 
by using a small variable con- 
denser of, say, .00025 µF, 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 µF variable condenser 
than the lower range of a .00i 
µF condenser. Obviously, in the 
former case, one has a half -circle 
variation (18o 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 

and a very small capacity. 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 
self -capacity of the coils and 
similar factors, which all contri- 
bute to the capacity in shunt 
with the inductance. 

Effective Tuning 
It is generally accepted that 

the larger the inductance and the 
smaller the parallel capacity, the 

E 

Fig. 1.-A loose -coupled circuit 'employing a " split secondary " for 
easier operation and adjustment. 
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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 
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larger the potentials built up 
across the inductance. It is, of 
course, always desirable to have 
sufficient capacity to provide 
effective 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 
the variometer inductance are 
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condensers, the object of using 
such small variable 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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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 choose 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 
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British " Wireless Exhibition is 
the Safety Disc which' is being 
given away at the Mullard Stand. 

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 - 
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that the makers have discovered 
the secret of so encasing the 
" innards " that they are quite 
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material, has been designed to 
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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. 

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. 

THE EDINBURGH STATION. 

Our photograph shows the control room of the Edinburgh station. 
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Fulstop 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 36o 
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 

across people who imagine that 
by using a small variable con- 
denser of, say, .00025 µF, 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 µF variable condenser 
than the lower range of a .00i 
µF condenser. Obviously, in the 
former case, one has a half -circle 
variation (18o 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 

and a very small capacity. 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 
self -capacity of the coils and 
similar factors, which all contri- 
bute to the capacity in shunt 
with the inductance. 
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the larger the inductance and the 
smaller the parallel capacity, the 
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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 
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larger the potentials built up 
across the inductance. It is, of 
course, always desirable to have 
sufficient capacity to provide 
effective 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 
the variometer inductance are 
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condensers, the object of using 
such small variable 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 large variable 
condenser. 

Let us assume, for example, 
that we are receiving zLO on a 
circuit of the kind shown in 
Fig. 1. It will be seen that 
loose -coupling is employed and 
that the aerial coil LI 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 C2, while C3 tunes 
the grid coil. 

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 2L0 
on 369 metres could be received 
when L2 was a 6o coil and L3 
a coil of similar size. The vari- 
able condenser used was of .0003 
µF value, and it was possible 
to cover from 30o 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 L2 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, 30o 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. 5o plug-in coil and 
shunted by a .oó05 µF 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. 
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 6o 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 6o 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 a d d e d 

together. The two coils in 
Fig. 1, L2 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. i 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, LI L2 
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 t h others, 
whereas in the Fig. I 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. 

October 1, 1924 Wireless Weekly 

Random Technicalities. 
By PERCY W. HARRIS. 

Some Notes of interest to the Home Constructor and Experimenter. 

SOME time ago there was 
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 
2L0'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 2L0. 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. 

* * * 

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 
2L0, although a few 
yards away signals come in 
at excellent strength. It is evi- 
dent that we have still much to 
learn about the differences of 
signal strength in the vicinity of 
a broadcasting station, and the 
causes of these variations. 

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. After two 
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 ioo 
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 2 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 5o per cent. Five meg- 
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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 first is guaranteed ebonite, 
free from surface leakage, and 
the second square law- 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 1 

* * T 

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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portion of a large variable 
condenser. 

Let us assume, for example, 
that we are receiving zLO on a 
circuit of the kind shown in 
Fig. 1. It will be seen that 
loose -coupling is employed and 
that the aerial coil LI 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 C2, while C3 tunes 
the grid coil. 

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 2L0 
on 369 metres could be received 
when L2 was a 6o coil and L3 
a coil of similar size. The vari- 
able condenser used was of .0003 
µF value, and it was possible 
to cover from 30o 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 L2 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, 30o 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. 5o plug-in coil and 
shunted by a .oó05 µF 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. 
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 6o 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 6o 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 a d d e d 

together. The two coils in 
Fig. 1, L2 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. i 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, LI L2 
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 t h others, 
whereas in the Fig. I 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. 

SOME time ago there was 
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 
2L0'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 2L0. 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. 

* * * 

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 
2L0, although a few 
yards away signals come in 
at excellent strength. It is evi- 
dent that we have still much to 
learn about the differences of 
signal strength in the vicinity of 
a broadcasting station, and the 
causes of these variations. 

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. After two 
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 ioo 
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 2 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 5o per cent. Five meg- 
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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 first is guaranteed ebonite, 
free from surface leakage, and 
the second square law- 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 1 

* * T 

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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DOUBTLESS many readers 
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, t h e 

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 ST75 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. i. 

The incoming signals a r e 
amplified by the valve Vi, the 
amplified currents appearing in 
the circuit L2 C2. 

ST75 Circuit. 

The high -frequency potential' 
variations across L2 are com- 
municated to the grid of the 
second valve Vz by means of the 
condenser C5, a grid leak R1 
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 L2, is included in its 
anode circuit, in order to intro- 
duce reaction into the tuned 
anode circuit L2 C2. The rectified 
currents also pass through the 
primary Ti of the intervalve 
transformer Ti Tz, 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 .004 µF 
capacity being connected across 
it. 

Connections 

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

51 50 26-25 
49-29 31-46 
30-52 46-47 
51-34 39-45 
42-49 45-23 
50-12 31-19 
52-48 27-35 
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The ST75 

Circuit on the 
0 0 

Omni Receiver 
0 
d - 

3o-38 43-40 
37-29 27-14 
4-23 6- 9 

31-25 I -2I 
17-24 22-24 
17 18 32-40 

Operating the Set 
The operation of this dual 

receiver is exactly the same as 
that of a standard i 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 L2 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 
29-52 

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 I -2i, and connect 

6- 
9-2 I , 

when no difficulty in producing 
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* * * 
Another circuit which 
may be experimented 
with upon this popular 

receiver. 

vá * 

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, 

O 

o 
2s 26 

o 

33 34 
O o 

*41 
42 

o 

49 -Tr- 50 

1------------ . 

Wireless Weekly 
UULLLLLLLLLUULLLU 

13 
_,, 

0001 

Tn 12 
o O 

v 
19 20 

o o 

T moa , 
27' az8 

._ ,. 
55 56 

o 

14 
o 

15 16 
o F- O 

0.P. 

36 

,re-SMEe V0000 
43 44 

Fig. 2.-The 

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

A Handy Drill Container 

ONE of the most convenient 
gadgets for the workshop 
bench that I have come 

across for a long time is a 
special cylindrical container for 
drills of Morse sizes from 
No. 1 to No. 6o. -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 
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 4o, and 41 
to 6o. 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 i to 20. The holes 
in the two -lids then coincide 
with the hollow in which the 
required drill rests, and on the 
container being inverted it falls 

J ® 

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 far such as they 
have, which can be done very i i 11 
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easily. All that is required is a 
piece of hard wood about 4 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 
programme of a provincial 
station upon one night in each 
week, and the 2L0 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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DOUBTLESS many readers 
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, t h e 

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 ST75 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. i. 

The incoming signals a r e 
amplified by the valve Vi, the 
amplified currents appearing in 
the circuit L2 C2. 

ST75 Circuit. 

The high -frequency potential' 
variations across L2 are com- 
municated to the grid of the 
second valve Vz by means of the 
condenser C5, a grid leak R1 
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 L2, is included in its 
anode circuit, in order to intro- 
duce reaction into the tuned 
anode circuit L2 C2. The rectified 
currents also pass through the 
primary Ti of the intervalve 
transformer Ti Tz, 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 .004 µF 
capacity being connected across 
it. 

Connections 

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

51 50 26-25 
49-29 31-46 
30-52 46-47 
51-34 39-45 
42-49 45-23 
50-12 31-19 
52-48 27-35 
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Circuit on the 
0 0 

Omni Receiver 
0 
d - 

3o-38 43-40 
37-29 27-14 
4-23 6- 9 

31-25 I -2I 
17-24 22-24 
17 18 32-40 

Operating the Set 
The operation of this dual 

receiver is exactly the same as 
that of a standard i 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 L2 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 
29-52 

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 I -2i, and connect 

6- 
9-2 I , 

when no difficulty in producing 
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* * * 
Another circuit which 
may be experimented 
with upon this popular 

receiver. 

vá * 

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

A Handy Drill Container 

ONE of the most convenient 
gadgets for the workshop 
bench that I have come 

across for a long time is a 
special cylindrical container for 
drills of Morse sizes from 
No. 1 to No. 6o. -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 
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 4o, and 41 
to 6o. 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 i to 20. The holes 
in the two -lids then coincide 
with the hollow in which the 
required drill rests, and on the 
container being inverted it falls 

J ® 

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 far such as they 
have, which can be done very i i 11 
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easily. All that is required is a 
piece of hard wood about 4 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 
programme of a provincial 
station upon one night in each 
week, and the 2L0 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 

' 

HE number of . licences 
issued for broadcastre- 
ception is now in the 

neighbourhood of 1,000,00o, and 
a revenue of -L400,000 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 ini:inately interested in 

the use made of these funds. 

We do not know the full pro- 
gramme of the B.B.C. during the 
coming year, but we may, 
perhaps, be permitted 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 
should 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. 

By THE EDITOR. 

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 
programme from London to 
5XX, but we do not think that 
it is at all desirable that the same 
programme should be radiated 
from 2L0 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. 0n 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 small side -line to the 
P.B.C., but it is of vital import- 
ance to wireless publishers. 

The National Association of 
Radio Manufacturers, we under- 
stand, is io 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 
per OUT ON OCT. 3rd -1 

WIRELESS WEEKLY 
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Britain's 
Best 

Broadcasting 
Sets 

(REGISTERED TRADE MARK) 

1924/5 MODELS 
NOW READY 

In the construction of the new GECOPHONE Models it has been the aim to produce sets 
which combine the finest results with simplicity of operation and handsome appearance. 
The range of 1924/5 models has been considerably extended to meet every requirement. 
They embody to the fullest extent the same superlative qualities which have given the 
original GECOPHONE Model its unrivalled reputation. 
If you desire -- A Crystal or a 5VaIve Set 

Long range, Maximum volume of sound 
To use a Loud Speaker or Headphones 
Cabinet or Table Models 
To use Accumulator or Dry Batteries 
To get the best value for money 

and to ensure the maximum pleasure from broadcasting 

THERE IS A GECOPHONE FOR YOU 
Obtainable from GECOPHONE SERVICE DEPOTS. Electrical and 

Wireless Dealers, Stores, &c. 
ALL BRITISH WIRELESS EXHIBITION 

Royal Albert Hall, Lonaon, September 27 -October 8 
CALL AT STANDS Nos. 51 and 53 

where the new GECOPHONE Models will be displayed 

Advertisement of The General Electric Co., Ltd. (Manufacturers & Wholesale only). 
Magnet House, Kingsway, London. W.C.2. 

It will pay you always to watch WIRELESS WEEKLY 'Advertisements. 
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LISSENI UM 

IS YOUR LEAK RE- 
SISTANCE RIGHT? - 

- 
11=)} LISSEN h 

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- 
trol 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 
particular 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, A /C 
OF COURSE ... ... ... G/ V 

LISSEN VARIABLE ANODE RESIS- 
TANCE, 20,000 to 250,000 ohms, same 
outward appearance as LISSEN 9/s 
Variable Grid Leak ... U 

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. 

L.ISSEN 
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. 
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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 
most acute tuning possible ... ... 

`;; ;;;;; , ;;;;;':r;;; ::: :: c;;: 

LISSENSTAT 

,:::::?:"7:'................. 

I,SSENSTPT 

. .. M"'.. . .... 

11ssESiSTAT 
U N J V ERSAIi:- 

7/6 
LISSENSTAT MINOR (patent pending)-is replacing 

many thousands of discarded and inefficient 
rheostats. Provides LISSENSTAT con- 3La trol at a popular price ... ... ... . VV 

LISSENSTAT UNIVERSAL (patent pending)-with 
its protective device for dull emitters 10/6 

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 twitching 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. 
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 L.T. batteries, and short the 
aerial to earth so that the receiver can be left adjusted ready for 
switching instantly into commission next time. q 

With diagram. Price `t - 

C. 

LISSEN REVERSING SWITCH 
Particularly useful when the LISSEN 5 -point switch is used for cutting out one stage 
of H.F. 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 2 -way switch - - - 2/9 LISSEN Series -parallel switch 

It will pay you always to watch WIRELESS WEEKLY Advertisements._ 
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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, 9 in. x 

Sin. x 4 in. thick. 
One containing box to suit, 

42 in. deep inside. 
Eight terminals. 
One two -coil holder with ex- 

tension handle. 
Four valve sockets. 
One filament rheostat. 
One variable condenser (capa- 

city o.00i or o.0005 µF), with 
single - plate vernier for fine 
adjustment. 

One grid condenser 0.0003 or 
preferably 0.0002 FtF. 

One variable grid leak, about 
I to 5 megohms. (This must be 
smoothly and continuously vari- 
able. That shown in the photo- 
graph is a " Microgrid. ") 

One fixed condenser o.005 ¡aF 
(McMichael). 

Details of Operation 
t t 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 bé used only upon a 
frame aerial, which may consist 

FRAME AER/AC 
/0 rep,., ON 
Z4 "SfQL/ARE L 

ro (iR/O 

r F/L. i- 

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

of a temporary arrangement of 
to 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 " or " loop " aerial 
to the receiving set is shown in 
Fig. 5a. The aerial coil L may 
be either a 35 -turn or 5o -turn 
plug-in coil of the honeycomb 
type, whilst the reaction coil LI 
should be a 75 -turn or a too -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 
is heard, upon which make fur- 
ther adjustment of the grid leak 
until a steady and extremely 

Fig. 6.-Practical back -of -panel wiring diagram. 
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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, 9 in. x 

Sin. x 4 in. thick. 
One containing box to suit, 

42 in. deep inside. 
Eight terminals. 
One two -coil holder with ex- 

tension handle. 
Four valve sockets. 
One filament rheostat. 
One variable condenser (capa- 

city o.00i or o.0005 µF), with 
single - plate vernier for fine 
adjustment. 

One grid condenser 0.0003 or 
preferably 0.0002 FtF. 

One variable grid leak, about 
I to 5 megohms. (This must be 
smoothly and continuously vari- 
able. That shown in the photo- 
graph is a " Microgrid. ") 

One fixed condenser o.005 ¡aF 
(McMichael). 

Details of Operation 
t t 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 bé used only upon a 
frame aerial, which may consist 

FRAME AER/AC 
/0 rep,., ON 
Z4 "SfQL/ARE L 

ro (iR/O 

r F/L. i- 

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

of a temporary arrangement of 
to 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 " or " loop " aerial 
to the receiving set is shown in 
Fig. 5a. The aerial coil L may 
be either a 35 -turn or 5o -turn 
plug-in coil of the honeycomb 
type, whilst the reaction coil LI 
should be a 75 -turn or a too -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 
is heard, upon which make fur- 
ther adjustment of the grid leak 
until a steady and extremely 

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 the 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 90 degrees and 
try again. At distances up to to 
miles from one of the main 
British broadcastingstations 
quite goad signals should be 
received upon a frame of the 
dimensions specified. 

When the receiver its 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. 

October 1, 1924 

9" 

Fig. 7.-The layout of the panel showing dimensions. 

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 µF) in- 
serted in the earth lead will be 
found to facilitate matters. 

With a fairly large three -wire 
aerial connected to terminal A2, 
thus placing the aerial tuning 

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. 

Our photograph shows Mr. R. W. S. March, of the Glasgow station, standing at the independent oscillator. 
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óud Spea4rs 
Defectors 

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 in 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. 

Western Electric Company Limited. 
CONNAUGHT HOUSE, ALDWYCH, W.C.2. 

Central 7345 (9 lines). 
Branches: Birmingham, heeds, Glasgow, Newcastle, Cardiff, Manchester. 

Southampton, Liverpool and Dublin. 
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Get the ValVe in 
the Purple Box! 
-and ensure perfect re- 
ception. Remember that 
valve sets are only as 
good as the valves used 
in them. 

MARCoNI,IALVES 
(MADE AT THE OSRAM L. 

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.O. Valve Co., Ltd: 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 

October 1, 1924 

Handy B.A. Screw 
Gauges 

AVERY useful B.A. screw 
gauge can be made at 

11 1 home with very little 
trouble. It consists simply of a 
plate made from sheet brass 
3/16 -in. thick and measuring 
3 in. by I- 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 4 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 

V2" 

72' 

Va° 

3" 

1.-The B.A. screw gauge 
plate. 

3 B.A. nut, for example, will 
not pass over á 4 B.A. thread. 
Separate gauges should there- 
fore be made forthe 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 

Va" 

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. 

%4 

o.B.A. 

D. O. R. 

2d4.4.B.ABBA B BA 

BRASS ROO 

Fig. 2.-The B.A. nut gauge. 

risr 

Marking Out Panels 

r HERE are many different 
opinions 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 to 
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 
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piece of ebonite is dealt with is 
as follows : It is first of all 
squared -up. For this purpose 
the ordinary 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 

REvÓLV/roG 
NEAD 

SCREIWDR/VER 
BLADE 

TR/ANGULAR 
Po/NT 

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- 
finger exercising a light down- 
ward pressure_ -As the handle 
is turned with the thumb and 
second finger the triangular 
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as follows : It is first of all 
squared -up. For this purpose 
the ordinary 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, 
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head, inserting the blade into the 
nick of a screw. The handle is 
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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 recom- 
mended therefore that whenever 
holes 4 inch or $ inch in dia- 
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 difficulty. 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 fine 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 

T is curious to notice the 
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 many 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 

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 without 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 aböut August ` 2ö, ` but 
from that time. onwards condi- 
tions grew swiftly better and 
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 50o 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, 
I 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 
seldom bad enough to cause 
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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. 

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 o.oòi µF to o.005 µF in our 
issue of September 24. This. 
should have read o.00i µF to 
o.0005 µF. 

Give Your Set a 
Professional Finish. 

lise 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 manoeuvres. 
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TH E 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 
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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 noise. 
They are the outcome of 30 
years' experience. 

Ediswan Valves will bring the best 
out of your wireless set --get some 
on the n'ay home and enjoy a better 
programme from to -night onwards. 
All dealers sell them. 

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

ALL BRITISH RADIO STANDS 45 & 46 RO AL ALBERTOct 
HALL EXHIBITION. 8th 

ALFRED GRAHAM & COMPANY (E. A. GRAHAM) 
St. Andrew Works, Crofton Park .. .. LONDON, S.E.4 

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

THE buzzer type of wave - 
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 easily. 
In spite of its simplicity, a well - 
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 refuse s 
absolutely to radiate. Even 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 actually 
happens when the buzzer refuses 
to radiate is rather difficult 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. I-Iere 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 

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 
of note is obtainable. Then 
tighten up the tuning screw and 
work one screw against the other 
until you have got a note of the 
highest possible pitch. It will 
very likely be found, that 
when a high.. note. is achieved the 
buzzer will not start by itself 
when it is 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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= ABOUT OURSELVES 

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 

= prepared 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 Weekly," 
" Modern Wireless," and a large 
number of non -periodical publica- 
tions. 

E 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. 

` The artist has a personal and 
intimate -knowledge of the work of 
the House of Radio Press and he 
represents, in various ways, the 
confidence which the wireless public 
has in Radio Press - publications. 
" By wireless people for wireless 
people "-is one of the slogans of 
Bush 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 can 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 
publication to be inspected, and 
that suitable representatives can 
see a demonstration. This House 
goes farther and undertakes, for a 
purely nominal fee, to report on 

= and put right any set made in 
accordance with its designs. 

Every reader knows that -adver- 
tisers' apparatus is tested and that 
the Radio Press will stand by him 
if by any chance he should not be 
thoroughly satisfied. In short, he 
knows that neither in the text nor 
the advertisement columns will he 
be let down. 

-12 

.17-IIIiIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIiIIIIIIIIIIIiIIIIiIIIIIIIiIllililllr 

it does not the buzzer can always 
be started, provided that the ad- 
justment is approximately correct 
by tapping the case of the wave - 
meter after switching on. 

To obtain accurate readings 
with the buzzer wavemeter, 
always place it at some distance 
from the receiving set. If the 
two are close together you will 
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Wireless Weekly 
hear the buzz quite a long way 
on either side of the real wave- 
length, and you then have to-, 
trust to your ear to tell you the 
point at which it is loudest: By 
far the better method is to put 
the wavemeter at such a distance 
from the A.T.I. that its note is 
just comfortably audible when 
the set is sharply tuned to the - 

wavelength indicated. When this 
is done very fine readings indeed 
can be obtained, for there is no 
difficulty --in detecting the point 
at which- the buzz is most dis- 
tinctly heard. 

N. O. P. 

Ancient and - Modern 

NE has begun to wonder a 
little of late, says a Wire- 
less Wééhly correspondent, 

whether wireless 'valves are as - 
good now as they were, say, two 
years ago. In many respects, 
they are undoubtedly better, fore 
owing .to improved- manufactur- 
ing processes it is now possible 
to turn them so well matched 
that if a valve of a particular 
make is burnt out we may be 
quite sure that a new one fitted 
in its place will perform in just 
the_ same way: The vacuum, - 

too, of modern valves is pro- 
bably a good deal better than it 
was in those that we used to use. 
New methods of pumping and 
the -use of the magnesium 
" getter " have made it possible 
to produce a vacuum which is 
very hard and at the same time 
very lasting. Three years ago I 

purchased half -a -dozen valves of 
a certain make, not on -e of which 
burnt out until it had given well - 

over a thousand hours of good - 

service. That is an excellent 
record ; here is the sequel. In 
May last I bought four of these 
valves for use on a five -valve set, 
the last valve being a small - 
power valve. They were most 
carefully used, the filament poten- 
tial being kept as low as possible 
and the anode voltage never ex- 
ceeding 6o. One of them burnt 
out within three weeks of its 
installation and another. was 
dead by the end of July. Valves 
are certainly cheaper to buy now 
than they were then, but they are 
dearer in the long run if this- is 
a fair example of their life. 
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both the high-pitched note that is 
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radiation in combination with it. 

If the buzzer is absolutely out 
of adjustment those who are not 
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® Transmitter 
® Part L 
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IN the . two portions of this 
article it is intended to 
describe the construction and 

operation of a low -power radio 
transmitter suitable for the ama- 
teur who is taking up the more 
interesting and extensive side of 
his hobby. 

The circuit diagram is shown in 

Fig. 1, and it will be noticed that 
the set is designed for use with 
an outdoor aerial. Should, 
however, the operator be the 
owner of a " dummy aerial 
licence, an auxiliary circuit con- 
sisting of resistance and capacity 
may be shunted across the tuning 
inductance as shown in Fig. 2. 

The Aerial System 
a 

The aerial system-consisting 
of aerial, tuning inductance 
and earth-though by far the 

® most important item in a trans- 
mitting station is, strangely 
enough, the most neglected por- 
tion of the set, in most cases. 
For short-wave work a vertical 
cage aerial is the ideal radiator, 
but as many difficulties are en- 
counter ed in the construction of - 
such a type, most amateurs have 
to content themselves with the 
usual inverted L or T type 
aerial. This, needless to say, 
should be as high and unscreened 
as possible, but for short waves 
the length should not greatly 
exceed 5o feet. 

® Insulation must be carefully 
attended to, especially at the free 
end, for there the highest poten- 
tial exists. 

® The lead in should be short and 
should come as directly as pos- 
sible to the aerial series con- 
denser. 
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This latter is generally found 
necessary in order to reduce the 
natural wavelength of the -system 
to the licensed limits, and if used, 
should have a capacity of about 
o.00i F. Unless the very best 
make is used losses will be intro- 
duced which seriously reduce effi- 
ciency, so that if it is found pos- 
sible to work on zoo metres with- 
out it, it is decidedly better to 
omit the series capacity. 

Aerial Tuning Inductance 

The A.T.I. consists in the pre- 
sent instance of 36 turns of No. 
16 bare copper wire wound on an 
ebonite former 4 in. in diameter, 
tappings being taken every three 
turns to a strip containing 13 

valve sockets. 
All leads are soldered and well 

spaced, in order to reduce losses 
due to capacity effects. 

/0 Ohms 

Fig. 2.-A " dummy aerial" system. 

If it is not desired to use an 
input higher than about 5 watts, 
it is unnecessary to use copper 
strip for the inductance. The 
turns of wire are spaced 4 in. 

The aerial ammeter should be 
carefully chosen. Until some few 
years ago " hot wire expansion " 
types of ammeters were exclu- 
sively used, mainly for their 
cheapness. They are, however, 
very unsatisfactory in operation; 
expansion type instruments also 
possess the very serious objection 
that their high resistance makes 
it difficult to obtain a true 
reading. 

As an alternative a thermo- 
couple instrument, of which a 
commercial type is now available, 
may be used. The resistance of 
the aerial ammeter must be low_. 

It is safe to say that in 99 per 
cent. of amateur stations, the 
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Fig. 1.-The circuit diag 

counterpoise is the most efficient 
earthing system possible. 

In the second part of this 
article the aerial system will be 
discussed more fully and the 
merits of the counterpoise pointed 
out. 

Six wires suspended about 4 ft. 
from the ground in fan formation 
directly under the antenna form 
a very efficient earthing system. 
The earth lead must, of course, 
be very carefully insulated. 

The ohmic resistance of the 
whole antenna system must be 
kept as low as possible if maxi- 
mum radiation is to be obtained. 

The Plate Circuit 
The plate circuit may be 

divided into two parts :- 
(1) The oscillatory side, consist- 

ing of blocking condenser and 
A.T.I. 
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(2) The high-tension side, con- 
sisting of radio -frequency choke, 
condenser, and plate voltage 
supply. 

The blocking condenser in the 
oscillatory side should have a 
value of about 0.002 µF, but de- 
viations from this value may be 
made, as the condenser is only 
intended to prevent a short-circuit 
for the H.T. For this reason it 
should be very well insulated and 
tested to at least twice the voltage 
it is desired to use for high- 
tension. 

Although the D.C. plate supply 
may, have a fixed voltage, fluctua- 
tions may be expected in the 
oscillatory circuit of considerably 
more than this value. 

The A.T.I., the second com- 
ponent in the oscillatory circuit, 
has been described before, but it 

Fig. 3.-Method of adding oscillator with choke control. 
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may be mentioned that, although 
the anode tap on the A.T.I. is not 
essential to efficient working, yet 
it is a decided advantage where 
measurements of efficiency, 
aerial current, etc., are to be 
made. 

The high-tension side of the 
plate circuit is usually the bête 
noir of the amateur transmitter. 

The choke L4 is designed to 
prevent radio -frequency oscilla- 
tions from leaking back into the 
anode supply. It may con- 
veniently consist of 300 turns of 
No. 24 d.s.c. copper wire wound 
on an ebonite former 1 in. in 
diameter. Tuned rejector chokes 
are sometimes used, but are 
tricky in operation. The choke 
coil must be carefully insulated 

Cry 

Fig. 4.-Grid control method of 
modulation, using a microphone 

transformer. 

from earth, and also within it- 
self, as a considerable difference 
of potential may occur between 
the ends of the winding. 

If the amateur has access to the 
public supply mains, these may 
be used' as a source of anode 
voltage. If not, a high voltage 
battery consisting of large dry 
cells or small Leclanché cells is 
the only cheap substitute. 

Experiments in Morse trans- 
mission may be conducted in the 
use of a T.V.T. unit worked 
from the filament accumulator. 
Considerable hum would most 
likely be introduced, even if the 
supply were rectified and well - 
designed filter systems were used. 

The condenser C5 (value about 
2 µF) somewhat smooths out the 
supply, and is an aid to efficient 
operation. 
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As it is placed directly across 
the anode supply, its insulation 
must be carefully attended to. 
Lamps may be placed in series. 
with this capacity to prevent 
damage by a " short." 

The Grid Circuit 
The part of the transmitter, 

C4, RI, C3, L2, although the 
easiest in construction, will cause 
the greatest difficulty in opera- 
tion. 

The grid coil L2 may consist of 

50 turns of No. 20 d.s.c. wire 
on a 3 -in, diameter former, and 
the coupling between it and Li 
may be varied by sliding (after 
the principle of the loose -coupler) 
o: by rotation, as in a variométer. 
This latter method is conducive 
to the best results. 

The variable capacity C3 (maxi- 
mum value 0.0005 µF) is not 
essential, but it greatly facilitates 
control of oscillation. 

The grid condenser and leak 
(C4, RI) need careful alteration 
'çefore best results are obtained. 
For this purpose C4 should be 
variable (maximum 0.001 µF), 
and RI may consist of a variable 
water resistance; the usual vari- 
able grid leaks used in receiving 
circuits could not stand up to the 
current, and variable wire -wound, 
non -inductive grid -leaks are 
rather costly. 

A little careful experimenting 
with values for C4 and RI will 
greatly improve efficiency, and 
generally the highest values give 
Lest results. 

Filament Circuit and Valve 

The values for low-tension and 
filament supplies depend on the 
type of valve in use. For very 
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IN the . two portions of this 
article it is intended to 
describe the construction and 

operation of a low -power radio 
transmitter suitable for the ama- 
teur who is taking up the more 
interesting and extensive side of 
his hobby. 

The circuit diagram is shown in 

Fig. 1, and it will be noticed that 
the set is designed for use with 
an outdoor aerial. Should, 
however, the operator be the 
owner of a " dummy aerial 
licence, an auxiliary circuit con- 
sisting of resistance and capacity 
may be shunted across the tuning 
inductance as shown in Fig. 2. 

The Aerial System 
a 

The aerial system-consisting 
of aerial, tuning inductance 
and earth-though by far the 

® most important item in a trans- 
mitting station is, strangely 
enough, the most neglected por- 
tion of the set, in most cases. 
For short-wave work a vertical 
cage aerial is the ideal radiator, 
but as many difficulties are en- 
counter ed in the construction of - 
such a type, most amateurs have 
to content themselves with the 
usual inverted L or T type 
aerial. This, needless to say, 
should be as high and unscreened 
as possible, but for short waves 
the length should not greatly 
exceed 5o feet. 

® Insulation must be carefully 
attended to, especially at the free 
end, for there the highest poten- 
tial exists. 

® The lead in should be short and 
should come as directly as pos- 
sible to the aerial series con- 
denser. 
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This latter is generally found 
necessary in order to reduce the 
natural wavelength of the -system 
to the licensed limits, and if used, 
should have a capacity of about 
o.00i F. Unless the very best 
make is used losses will be intro- 
duced which seriously reduce effi- 
ciency, so that if it is found pos- 
sible to work on zoo metres with- 
out it, it is decidedly better to 
omit the series capacity. 

Aerial Tuning Inductance 

The A.T.I. consists in the pre- 
sent instance of 36 turns of No. 
16 bare copper wire wound on an 
ebonite former 4 in. in diameter, 
tappings being taken every three 
turns to a strip containing 13 

valve sockets. 
All leads are soldered and well 

spaced, in order to reduce losses 
due to capacity effects. 

/0 Ohms 

Fig. 2.-A " dummy aerial" system. 

If it is not desired to use an 
input higher than about 5 watts, 
it is unnecessary to use copper 
strip for the inductance. The 
turns of wire are spaced 4 in. 

The aerial ammeter should be 
carefully chosen. Until some few 
years ago " hot wire expansion " 
types of ammeters were exclu- 
sively used, mainly for their 
cheapness. They are, however, 
very unsatisfactory in operation; 
expansion type instruments also 
possess the very serious objection 
that their high resistance makes 
it difficult to obtain a true 
reading. 

As an alternative a thermo- 
couple instrument, of which a 
commercial type is now available, 
may be used. The resistance of 
the aerial ammeter must be low_. 

It is safe to say that in 99 per 
cent. of amateur stations, the 
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counterpoise is the most efficient 
earthing system possible. 

In the second part of this 
article the aerial system will be 
discussed more fully and the 
merits of the counterpoise pointed 
out. 

Six wires suspended about 4 ft. 
from the ground in fan formation 
directly under the antenna form 
a very efficient earthing system. 
The earth lead must, of course, 
be very carefully insulated. 

The ohmic resistance of the 
whole antenna system must be 
kept as low as possible if maxi- 
mum radiation is to be obtained. 

The Plate Circuit 
The plate circuit may be 

divided into two parts :- 
(1) The oscillatory side, consist- 

ing of blocking condenser and 
A.T.I. 
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(2) The high-tension side, con- 
sisting of radio -frequency choke, 
condenser, and plate voltage 
supply. 

The blocking condenser in the 
oscillatory side should have a 
value of about 0.002 µF, but de- 
viations from this value may be 
made, as the condenser is only 
intended to prevent a short-circuit 
for the H.T. For this reason it 
should be very well insulated and 
tested to at least twice the voltage 
it is desired to use for high- 
tension. 

Although the D.C. plate supply 
may, have a fixed voltage, fluctua- 
tions may be expected in the 
oscillatory circuit of considerably 
more than this value. 

The A.T.I., the second com- 
ponent in the oscillatory circuit, 
has been described before, but it 

Fig. 3.-Method of adding oscillator with choke control. 
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may be mentioned that, although 
the anode tap on the A.T.I. is not 
essential to efficient working, yet 
it is a decided advantage where 
measurements of efficiency, 
aerial current, etc., are to be 
made. 

The high-tension side of the 
plate circuit is usually the bête 
noir of the amateur transmitter. 

The choke L4 is designed to 
prevent radio -frequency oscilla- 
tions from leaking back into the 
anode supply. It may con- 
veniently consist of 300 turns of 
No. 24 d.s.c. copper wire wound 
on an ebonite former 1 in. in 
diameter. Tuned rejector chokes 
are sometimes used, but are 
tricky in operation. The choke 
coil must be carefully insulated 

Cry 

Fig. 4.-Grid control method of 
modulation, using a microphone 

transformer. 

from earth, and also within it- 
self, as a considerable difference 
of potential may occur between 
the ends of the winding. 

If the amateur has access to the 
public supply mains, these may 
be used' as a source of anode 
voltage. If not, a high voltage 
battery consisting of large dry 
cells or small Leclanché cells is 
the only cheap substitute. 

Experiments in Morse trans- 
mission may be conducted in the 
use of a T.V.T. unit worked 
from the filament accumulator. 
Considerable hum would most 
likely be introduced, even if the 
supply were rectified and well - 
designed filter systems were used. 

The condenser C5 (value about 
2 µF) somewhat smooths out the 
supply, and is an aid to efficient 
operation. 
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As it is placed directly across 
the anode supply, its insulation 
must be carefully attended to. 
Lamps may be placed in series. 
with this capacity to prevent 
damage by a " short." 

The Grid Circuit 
The part of the transmitter, 

C4, RI, C3, L2, although the 
easiest in construction, will cause 
the greatest difficulty in opera- 
tion. 

The grid coil L2 may consist of 

50 turns of No. 20 d.s.c. wire 
on a 3 -in, diameter former, and 
the coupling between it and Li 
may be varied by sliding (after 
the principle of the loose -coupler) 
o: by rotation, as in a variométer. 
This latter method is conducive 
to the best results. 

The variable capacity C3 (maxi- 
mum value 0.0005 µF) is not 
essential, but it greatly facilitates 
control of oscillation. 

The grid condenser and leak 
(C4, RI) need careful alteration 
'çefore best results are obtained. 
For this purpose C4 should be 
variable (maximum 0.001 µF), 
and RI may consist of a variable 
water resistance; the usual vari- 
able grid leaks used in receiving 
circuits could not stand up to the 
current, and variable wire -wound, 
non -inductive grid -leaks are 
rather costly. 

A little careful experimenting 
with values for C4 and RI will 
greatly improve efficiency, and 
generally the highest values give 
Lest results. 

Filament Circuit and Valve 

The values for low-tension and 
filament supplies depend on the 
type of valve in use. For very 
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low powers, a hard R valve with 
6 yolts on the filament and 200 
on the anode will yield surprising 
results, but the life of the valve 
is seriously shortened. 

There are many . suitable types 
of lower -power transmitting 
valves on the market with .four- 
prong fittings, and there is little 
to- choose between the diffe'rent 

The Telephony Absorption 
Circuit 

The original transmitter Jrom 
which these data are derived was 
des fined solely for the purpose of 
experimenting in values for com- 
ponents and measurements of 
efficiency, aerial and anode cur- 
rent, etc., and so a telephony 
modulating device was scarcely 
necessary. 

The simplest type of control, 
i.e., aerial absorption control, 
was fitted, but is used only on 
rare occasions, most work being 
done on a non -radiating aerial. 

The microphone M is the 
standard G.P.O. solid back type, 
and the absorbing inductance 
consists of 15. turns of- No: 22 

d.c,,c. copper wire on a 3 -in. dia- 
meter former, coupled loosely to 
the end of the tuning' inductance 
Lt.. 

If the amateur is more ambi- 
tiously inclined he may add the 
modulating, unit shown in Fig. 3 
or use the grid control system 
as shown in Fig. 4 

Plugs and Jacks 

ONLY a few constructors 
nowadays make much use 
of plugs and jacks, though 

these provide the most convenient 
way of varying circuits, cutting 
out valves at will, and so on. 
Excellent jacks can be obtained 
from those who deal in disposal 
goods, and one firm has recently 
put on the market a simple little 
contrivance specially made for 
wireless use. This consists of a 
round base of about the same 
diameter as a penny, provided 
with two terminals afrd two 
socket holes. When the plug is 
not inserted the spring contacts 
come firmly together and there 

A COMMERCIAL TYPE VALVE 

October 1, I924 

Many amateurs will wish to 
carry out experiments and tests 
in efficiency rather than to burn 
out the ammeter with badly dis- 
torted telephony, and these mem- 
bers of the " ether -shaking - 
community will find the data 
given in Part II of this article 
especially interesting. 

is a path straight through from 
terminal to terminal. As the 
plug is pushed home its points 
force the contacts apart so that 
current now passes through the 
leads attached to it. Though its 
uses are many I do not quite 
agree with the makers who 
recommend it as an automatic 
earthing device for the aerial.. 
The idea is that when the plug is 
pulled out the aerial earths itself 
and there is then no need to 
worry. This is all very well, but 
when the plug is inserted the 
contacts are only. á -very short 
distance apart, and there is an 
undesirable capacity - between 
them which is likely to result in 
a loss in signal strength and to 
make the tuning rather flat. 

STATION. 

The compactness of a modern valve transmitting station is well illustrated in the above photograph 
showing a combined wireless telegraph and telephone station. Only the tuning and transmitting 

controls are exposed. (Photo. Marconi's Wireless Telegraph Co., Ltd.) 
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Used in the "P.W." 
24 -Valve Set 
The wonderful 24 -Valve Set just used in 

an attempt to receive Mars by the 
Editorial Staff of POPULAR WIRELESS 

used _Multi - wave amplifiers. This 

Receiver is now on view at Seifridgé s 

in Oxford Street, W. In " P.W. " 
issue of Sept. 6th, the Editor said, in 

reference to the 24 -Valve' Set : " Pre- 
liminary experiments proved disappoint- 
ing; but when we substituted resistance 

Coupled Transformers for aperiodic 
Transformers and embodied one or two 

new ideas of Mr. Dowding's, the Set 
functioned excellently, and it was calcu- 

lated that we obtained full efficiency from 
16 H.F. Valves, which on the whole is a 
very excellent average." . 
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FOR high -frequency amplification over 1,000 metres there is nothing 

to beat the resistance coupling method. It brings in distant 
stations easily and clearly and requires absolutely no tuning 

at all. The Peto -Scott Multi -wave Amplifier, introduced just over a 

year ago, has been the most successful amplifier of its kind, and with 
the opening of 5 X X at Chelmsford there is even a greater demand for it. 
If your set has a stage of H.F. amplification just plug in the Multi -wave 
Amplifier in place of the ordinary H.F. Transformer. Immediately 
your Set (using the correct Aerial Inductance, of course) is available 
for all Stations above 1,000 metres. Without further expense all such 
stations as Chelmsford, Radiola, Eiffel Tower, Berlin, and all other 
Continental Broadcasting Stations on the high -wave band come within 
your reach. 

The Multi -wave is made in two types. No. 1 for use where one stage 
of H.F. amplification, and No. 2 for use where two stages (or more 
are used). In such cases, No. 1 is always used after the last H.F. Valve 
as a coupling between that valve and the Detector Valve. 

Remember, every Multi -wave is fully guaranteed to give you perfect 
satisfaction. It is a Peto -Scott exclusive design, produced entirely 
in our own works and manufactured from the highest grade of ebonite. 
In future, do not fuss with a number of transformers to cover a wide 
band of wave lengths, but invest in a Multi -wave which is guaranteed 
to function equally well over all wave -lengths between 1,000 metres 
and 26,000 metres. 

No. 1, 8/6 No. 2 .. 12/6 

The sound test for a good L.F. Trans- 
former is what the experts say. After all, 
a technical man equipped with measuring 
instnfrnents and a big experience in the 
Radio field is better able to pass a judg- 
ment on a Transformer than anyone 
else. 

For instance, he would not be unduly 
biassed by the small size of the Max Amp. 
Read, therefore, what the scientific expert 
on the staff of " Amateur Wireless " said 
in his candid report (issue dated October 
27th, 1923) 

" As the severest test of all, the Peto -Scott 
and a large and very expensive Transformer, 
which is used as a standard for gauging the 
performances of others, were connected to a 
four -pole two -wag switch. This enabled 
either to be thrown into action in a moment, 
so that their performances could be properly 

"a great little 'Transformer" 
compared. To my intense surprise, the Pete - 
Scott actually -gave a -greater- degree of 
amplification than the - standard Trans- 
former, and that without any kind of dis- 
tortion or harshness." 

After such an unsolicited expert opinion 
it is small wonder that an immense numbèr 
of Max -Amps. are in daily use, giving 
complete satisfaction to their owners. 

Remember every Max -Amp. is fully 
guaranteed for one year. If at any time 
during that period it fails to give the fullest 
satisfaction, you may return it to us for 
replacement with a new one or your money 
will be refunded in full. 

Its standard ratio is 5 to 1, but a Unidyne 
type is sold with a ratio of 10 to 1. Both 
are sold atthe same price in coloured sealed 
cartons. 18/6 
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low powers, a hard R valve with 
6 yolts on the filament and 200 
on the anode will yield surprising 
results, but the life of the valve 
is seriously shortened. 

There are many . suitable types 
of lower -power transmitting 
valves on the market with .four- 
prong fittings, and there is little 
to- choose between the diffe'rent 

The Telephony Absorption 
Circuit 

The original transmitter Jrom 
which these data are derived was 
des fined solely for the purpose of 
experimenting in values for com- 
ponents and measurements of 
efficiency, aerial and anode cur- 
rent, etc., and so a telephony 
modulating device was scarcely 
necessary. 

The simplest type of control, 
i.e., aerial absorption control, 
was fitted, but is used only on 
rare occasions, most work being 
done on a non -radiating aerial. 

The microphone M is the 
standard G.P.O. solid back type, 
and the absorbing inductance 
consists of 15. turns of- No: 22 

d.c,,c. copper wire on a 3 -in. dia- 
meter former, coupled loosely to 
the end of the tuning' inductance 
Lt.. 

If the amateur is more ambi- 
tiously inclined he may add the 
modulating, unit shown in Fig. 3 
or use the grid control system 
as shown in Fig. 4 

Plugs and Jacks 

ONLY a few constructors 
nowadays make much use 
of plugs and jacks, though 

these provide the most convenient 
way of varying circuits, cutting 
out valves at will, and so on. 
Excellent jacks can be obtained 
from those who deal in disposal 
goods, and one firm has recently 
put on the market a simple little 
contrivance specially made for 
wireless use. This consists of a 
round base of about the same 
diameter as a penny, provided 
with two terminals afrd two 
socket holes. When the plug is 
not inserted the spring contacts 
come firmly together and there 
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Many amateurs will wish to 
carry out experiments and tests 
in efficiency rather than to burn 
out the ammeter with badly dis- 
torted telephony, and these mem- 
bers of the " ether -shaking - 
community will find the data 
given in Part II of this article 
especially interesting. 

is a path straight through from 
terminal to terminal. As the 
plug is pushed home its points 
force the contacts apart so that 
current now passes through the 
leads attached to it. Though its 
uses are many I do not quite 
agree with the makers who 
recommend it as an automatic 
earthing device for the aerial.. 
The idea is that when the plug is 
pulled out the aerial earths itself 
and there is then no need to 
worry. This is all very well, but 
when the plug is inserted the 
contacts are only. á -very short 
distance apart, and there is an 
undesirable capacity - between 
them which is likely to result in 
a loss in signal strength and to 
make the tuning rather flat. 

STATION. 

The compactness of a modern valve transmitting station is well illustrated in the above photograph 
showing a combined wireless telegraph and telephone station. Only the tuning and transmitting 

controls are exposed. (Photo. Marconi's Wireless Telegraph Co., Ltd.) 
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to beat the resistance coupling method. It brings in distant 
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This Map shows the 
effective working areas 
of the Crystavox-the 
only Loud Speaker in 
the world capable of 
operating direct from a 
Crystal Receiver. If you 
live within any of the 
circles-and if your 
Crystal Set will respond 
to the simple test de- 
scribed below-you can 
use a Crystavox Loud 
Speaker. 

Exhibited at our Stand 
at the _Albert Hall 

Exhibition. 

From all Dealers 
or can be demon- 
strated atthefollow- 
ing Showrooms : 

19, Mortimer&t.,W,1 

15, Moorfields, 
Liverpool. 

67, High Street, 
Southampton. 

£6-15-0 

ADVERTISEMENTS 

-the only Loud Speaker working 

direct from a Crystal Receiver 

HOSE fortunately living within easy range of a 
B.B.C. station require nothing more than a good 
Crystal Set and a Crystavox. In return they will 

receive all the pleasures of Broadcasting at an 
absurdly low price-a few shillings every six 
months or so for the replacement of a small dry 
battery. 

Nothing more to buy-compare it with a Valve 
Set with the constant replacement of valves, 
accumulators to be recharged, and the uncertainty 
as to whether it will break down at the critical 
moment. But every Crystal Set won't work a 
Crystavox-they differ considerably in sensitive- 
ness and local conditions vary, too. Apply this 
test : hold the phones I2 inches from the ears- 
if signals can still be heard then the Crystavox can 
be relied upon to fill the whole room with its 
delightfully mellow tone. 

If you would know more about its capabilities ask 
your dealer for a free copy of a new Crystavox 
Folder, or if his supply is exhausted, we will send 
you one direct. 

S. O. BROWN Ltd. -Victoria Rd., N. Acton, W.3 
Gilbert Ad. 1513 

It will pay you always to watch WIRELI'ISS WEEKLY Advertisements. 
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I The Marconi Osram D.E. 5 B. Valve 
By A. D. COWPER, M.Sc., Staff Editor. 

o 

In view of the great interest being shown in these new valves, we publish below our test report, 
together with some interesting characteristic curves. a 

o 

OOdJ000+ º c O e O O r' . ººoºººcoºoººooºoºoº'r'ºo 

ASPECIMEN of the new 
Marconi Osram D. E: 5 B. 
valve, a dull -emitter valve 

of the type which is best 
operated in conjunction with a 
six -volt accumulator, has been 
submitted to an extensive test by 
members of the " Radio Press " 
staff. 

This valve is more particularly 
designed for use in low -fre- 
quency amplifiers of the resist- 
ance -capacity coupled type. For 
this purpose, as there is no build- 
up of signal -voltage through the 
use of a step-up transformer, a 
high (theoretical) voltage ampli- 
fication ratio is desirable in the 
valve, in order to compensate in 
some measure for the inherent 
inefficiency of this mode of 
coupling. In the D.E. 5 B. this 
high amplification ratio is 
attained by the design and 
arrangement of the electrodes, a 
fine -meshed grid being used, and 
this being mounted close to the 
filament, so giving a close con- 
trol of the electron stream. It 
is a fairly large valve, and has a 
large flattened box -like anode, 
and a looped filament supported 
at the centre of the loop, the 
fine -mesh grid being also rigidly 
held, the whole forming a stiff 
and mechanical -looking structure. 
The bulb is only partly obscured 
by the metallic mirror -film which 
has become customary in valves. 
It is not noticeably microphonic 
in use. 

Characteristics 

On determining the character- 
istics, it was noted that at the 
rated filament voltage the fila- 
ment required .35 amperes, the 
nominal rating being .22 amperes 
5 volts. A fair emission was 
recorded at 4.5 volts and .32 
amperes; but the curves were 
taken at the former rate. 
Saturation was not reached with 
120 volts H.T. with 14 volts or 
more of positive grid -potential. 
The anode voltage specified by 

the makers, too to 120 volts, %vas 

used in the test. It was noticed 
that at both too and 120 volts 
plate -potential the characteristic 
gave a long straight portion to 
the right of the zero -grid volts 
line, but comparatively short and 
tending to curve slightly on the 
left of that line. Hence, at this 
value of H.T. there is not a great 
deal of room for grid -voltage 
(i.e., signal -voltage) swing of 

-12 -10 -8 - 

With the value of H.T. and 
anode resistance specified (loo to 
120 volts and Ioo,000 ohms re- 
spectively), the valve was tried, 
in comparison with a standard 
R valve of fairly high amplifica- 
tion -ratio, and following another 
R valve as rectifier ; in compari- 
son, qualitatively from the point 
of view of tone and fidelity and 
quantitatively by actual measure- 
ment of the audio -signal voltages 

/20 YVLTS 

-2 O +2 *4 *6 *8 -i0 
GR/0 VOLTS 

Characteristic curves of the D.E. 5 B. valve. 

any magnitude, and any grid - 
bias applied must be limited 
accordingly. In practical trial 
this was confirmed, only some 
1.4 to 3 volts grid -bias being 
needed, and signs of rectification 
becoming noticeable if really 
strong signals were applied 
through the medium of an 
efficient step-up transformer 
coupling. Evidently a substan- 
tially higher value of H.T. 
supply should be available if the 
valve is to be used to amplify 
signals which are already of some 
strength. 
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obtained across the phones-with 
several L.F. transformers and a 
choke -capacity coupling. A 
marked increase of signal 
strength was noted over the 
standard R valve in all cases, 
most noticeably in the case of 
resistance - capacity coupling. 
With a coupling condenser of 
approximately .ot µF capacity 
and a grid -leak of .5 f) to the 
L.T. minus, better signals re- 
sulted with a 7o,000 ohm anode 
resistance in the place of the 
Ioo,000 ohm anode resistance, 
and reaction was easier to obtain. 
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any magnitude, and any grid - 
bias applied must be limited 
accordingly. In practical trial 
this was confirmed, only some 
1.4 to 3 volts grid -bias being 
needed, and signs of rectification 
becoming noticeable if really 
strong signals were applied 
through the medium of an 
efficient step-up transformer 
coupling. Evidently a substan- 
tially higher value of H.T. 
supply should be available if the 
valve is to be used to amplify 
signals which are already of some 
strength. 
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obtained across the phones-with 
several L.F. transformers and a 
choke -capacity coupling. A 
marked increase of signal 
strength was noted over the 
standard R valve in all cases, 
most noticeably in the case of 
resistance - capacity coupling. 
With a coupling condenser of 
approximately .ot µF capacity 
and a grid -leak of .5 f) to the 
L.T. minus, better signals re- 
sulted with a 7o,000 ohm anode 
resistance in the place of the 
Ioo,000 ohm anode resistance, 
and reaction was easier to obtain. 
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Tone 

The tone was pure and free 
from distortion, though, of course, 
the amplification could not com- 
pare with that obtained, to- 
gether with excellent quality, 
when a good L.F. transformer 
was used. The deflection of the 
microammeter recording the 
signal strength obtained, with a 
certain steady medium audio - 
frequency signal applied directly 
to the grid of an R valve and 
amplified in one L.F. stage with 
this valve, was actually three 
times as great with the trans- 
former coupling as with the re- 
sistance capacity under the con- 
ditions named, though the latter 
was considerably higher than 
with valves not explicitly 
designed for this work. 

Amplification Factor 
With the high amplification 

factor, which came out (at a 
mean value between too and 120 
volts H.T.) of approximately 13, 

and the comparatively low A.C. 
impedance in the region of 
21,000 ohms, it was to be ex- 
pected that the valve would oscil- 
late with great ease when used 
in high -frequency circuits. This 
was confirmed when the valve 
was tested as a detector in an 
efficient single -valve receiver cir- 
cuit. With 90 volts H.T. (which 
appeared to be a favourable 
value, giving none of the usual 
signs of distress of an overloaded 
detector valve), and with a small 
series condenser, most excellent 
reception was obtained, a No. 35 
coil sufficing for reaction over the 
usual B.B.C. wavelength range, 
or a plate reaction variometer 
when some distance off the point 
of resonance. A plate current of 
about 2 milliamperes was re- 
corded ; under these circum- 
stances 2L0 came in at moderate 
loud -speaker strength on a by no 
means ideal or high aerial at 35 
miles on the single valve. 

Oscillation 
On account of the great ease 

of oscillation and the appreciable 
internal capacity (which is the 
price of a high amplification - 
ratio combined with a low impe- 
dance, the valve is not suitable 
for H.F. amplification on the 
shorter waves, though, of course, 
for long waves, which approxi- 
mate mare closely to L.F. condi- 
tions, it can be used. 

For resistance -capacity amplifi- 

cation of signals which are not 
of great intensity already, for 
loud signals in a single -valve 
receiver, and particularly for an 
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efficient first -stage L.F. ampli- 
fier with transformer coupling, 
this D.E. 5 B valve evidently has 
great possibilities. 

A Long - Felt Want 

IHAVE always thought it 
rather curious that so very 
few ready-made sets are 

fitted either with a fixed grid - 
biasing battery for the note -mag- 
nifying valves or with terminals 
to which such a battery may be 
attached. The aim of makers 
who turn out sets of this kind is 
very largely to make them as 
simple as passible, but it does 
not seem to me that the inclusion 
within the cabinet of a small bat- 
tery which would last for six 
months or more could add any- 
thing to the difficulties faced by 
the absolute tyro, and it is quite 
certain that a suitable grid -bias 
does improve reception. This 
introduces another point. Why 
does not some enterprising maker 
of dry batteries turn out some- 
thing really suitable for grid - 
biasing purposes? At present 
we have nothing between the 
flashlamp refill and the small 
high-tension battery with a maxi- 
mum voltage of 36. What is 
needed is something with a maxi- 
mum voltage of about 15 tapped 

at every 14, volts. The battery 
could be quite a small thing, for 
since the current taken from it is 
almost infinitesimal, very small 
cells will stand up well to the 
work. One can, of course, place 
two or three flashlamp refills in 
a specially made case and take 
tappings at every t 2 volts ; but 
it is rather a nuisance to have to 
do this, and now that the useful- 
ness of the grid -biasing battery 
is so generally realised, one feels 
that there would be a very ready 
sale for the suggested i 5 -volt 
unit. It might even be better to 
make, say, 9 -volt units, for there 
are few valves which require a 
much higher grid potential than 
this with anode voltages up to 
too. If this were done, two of 
the tapped batteries could always 
be wired in series when higher 
voltages were required. I am 
quite sure that many more people 
would make use of grid batteries 
if only there was some simple 
trouble -saving device of this kind 
readily available. 

M. U. P. 

The utility and appreciation of wireless in hospitals is demonstrated 
by the above photograph which shows patients listening -in. 
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57. 58 . 59 -up/ 
THE Seconds tick by in the silent chart room 

and down in the Southern Pacific the navigator 
shapes his course by the unfailing accuracy of 
his chronometer. 

How would he fare if his shipowners had tried to 
economise by installing cheap alarm clocks in place 
of chronometers ? 

And yet frequently enough we find instances of 
people getting inferior results from their wireless 
sets because they have attempted to economise on 
condensers. 

There is no economy in this really, because sooner 
or later they have to take out the " just as 
good " and substitute an article of sound 
manufacture. 

We do not say that all cheap condensers are 
necessarily bad ; you may be lucky and get a good 
one, but if you buy a Dubilier you bet on a 
certainty-you get a good one every time. 

Naturally if we are to maintain such a high standard 
our products must be slightly more expensive than 
those which carry no guarantee, but we arc 
convinced that in the interests of true economy 
you should specify Dubilier. 

DUBILIER CONDENSER CO (1921) LTD 

Advt. of the Dubilier Condenser Co. (1921), Lid., Dacca Works, 
Goldhag/¿ Road, London, W.12. 

E.P.S. 71, 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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efficient first -stage L.F. ampli- 
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flashlamp refill and the small 
high-tension battery with a maxi- 
mum voltage of 36. What is 
needed is something with a maxi- 
mum voltage of about 15 tapped 

at every 14, volts. The battery 
could be quite a small thing, for 
since the current taken from it is 
almost infinitesimal, very small 
cells will stand up well to the 
work. One can, of course, place 
two or three flashlamp refills in 
a specially made case and take 
tappings at every t 2 volts ; but 
it is rather a nuisance to have to 
do this, and now that the useful- 
ness of the grid -biasing battery 
is so generally realised, one feels 
that there would be a very ready 
sale for the suggested i 5 -volt 
unit. It might even be better to 
make, say, 9 -volt units, for there 
are few valves which require a 
much higher grid potential than 
this with anode voltages up to 
too. If this were done, two of 
the tapped batteries could always 
be wired in series when higher 
voltages were required. I am 
quite sure that many more people 
would make use of grid batteries 
if only there was some simple 
trouble -saving device of this kind 
readily available. 
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The utility and appreciation of wireless in hospitals is demonstrated 
by the above photograph which shows patients listening -in. 
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and down in the Southern Pacific the navigator 
shapes his course by the unfailing accuracy of 
his chronometer. 

How would he fare if his shipowners had tried to 
economise by installing cheap alarm clocks in place 
of chronometers ? 

And yet frequently enough we find instances of 
people getting inferior results from their wireless 
sets because they have attempted to economise on 
condensers. 

There is no economy in this really, because sooner 
or later they have to take out the " just as 
good " and substitute an article of sound 
manufacture. 

We do not say that all cheap condensers are 
necessarily bad ; you may be lucky and get a good 
one, but if you buy a Dubilier you bet on a 
certainty-you get a good one every time. 

Naturally if we are to maintain such a high standard 
our products must be slightly more expensive than 
those which carry no guarantee, but we arc 
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A DION 
LOW CONSUMPTION VALV ES 

eind ample enjoyment! 
Appropriately filling 
" dull " and " bright 
Valves fill a long -felt 

Take only .25 amp 
Anode 30-90. 

Very high anode volt- 
ages can be applied for 
loud -speaker work and 
with excellent results. 
Economical to buy. 
Economical to run. 
Perfectly pure 

tone. 

the gap between 
' emitters, Radion 
need. 

. at 4 volts. 

VALVE REPAIRS. 
(Most Makes) 

Valets repaired by us are, guaranteed:-(1) Not to 
consume more current. (2) To have the same ampli- 
fic-iron. (3) To give the same radiation. 6/6 Ordinary types. Price (post extra) .... 
No extra charge for n -w Glass or new Cap, or for both 

if needed. Ask for particulars of other types. 

From your dealer or direct. 

RADIONS LTD., BOLLINGTON, MACCLESFIELD. 
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TWO, THREE & FOUR -VALVE 

RECEIVING SETS 

Are Simply Perfect and Perfectly Simple, and are unsurpassed for Selectivity, 
Clearness of Reception and Power. 

REVISED PRICES : 
COMPLETE SETS. PANELS ONLY. 

Two -Valve Set .. £17 : 10 : 0 Two -Valve Panel .. £12 i 0 : 0 
Three -Valve Set .. £22 : 5 : 0 Three -Valve Panel .. £15 : 17 : 6 
Four -Valve Set .. £27 : 5 : 0 Four -Valve Panel .. £20 : 5 : 0 

Complete Sets consist of Panel, as illustrated, Valves, Head Phones, High and 
Low Tension Batteries, Aerial Wire, Insulators, Lead -in -Tube, eta. 

The LIST Price of the A.J.S. Sets is the LAST Price, as with them it is not 
necessary to purchase numerous extras, the Specification embodying everything 

ready for installation, and the prices include all Royalties. 
Write for Illustrated Catalogue. 

A. J. STEVENS & Co. (1914) Ltd., 
WIRELESS BRANCH, WOLVERHAMPTON. 

Telephone : Wireless Call Sign : Telegrams : 

1550 (3 lines). 5 R.I. " Reception, Wolverhampton." 
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BUY BRITISH 

GOODS ONLY 

AND 

USE ONLY 

THOSE MARKED 

Visit our Stand 
at 

WEMBLEY, 
Palace of 
Engineering 
Avenue 13, 

Bay 13. 

uuw 

Complete 
Catalogue, 
profusely 

illustrated, 
Poet Free 1/' 
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CONDENSERS 
for all purposes. 
We introduced, and have adopted as our standard, 
the flat type of fixed condenser which slips into 
two clips. They are made of high-grade virgin 
amber mica and tinfoil. Connection is made 
by their solid metal ends to two spring clips. 
This type is a distinct advance in the design of 
the fixed value condenser its utility and adapta- 
bility are at once obvious and appeal to all users. 

Each supplied with two clips. 
PRICES : 0.001 its F to 0.0301 µ F 1/4 each 

0.01 µ F to 0.002 µ F 2/. each 

VISIT STAND No. 75, 
All -British Wireless Exhibition. 

Lire -WIC 
IN CONJUNCTION W TH 

LTD 

B.HESKETH LTD 

Wireless Engineers, 
RADIO CORNER, 179, Strand, London, W.C.2. 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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would really require at. least half - 
a dozen different speeds for the 

Bench Tools automatic 
the hand 

feed. 
feed. 

There remains 
In machines 

fitted with this movement the 

IF I were asked what was the 
most useful mechanical con- 
trivance that the wireless con- 

structor can install in his work- 
shop I should have no hesitation 
in naming the bench drill. The 
hand drill is a m_ Ost useful little 
appliance, and even - if you 
possess a 'bench 'drill, it should 
not be discarded, for there are 
many pieces of work in difficult 
corners which cati be chine by it 
alone. But the hand drill has 
certain drawbacks. To begin 
with, it is most difficult to make 
sure that all the holes drilled are 
perfectly vertical. Again, if yáu 
have to make large holes such as 
those é in. in diameter for the 
bushes of condensers, selector 
switches and so on, it is not at 
all an easy matter to avoid 
making them oval instead of 
round, since there is naturally a 
slight swaying movement of the 
hand that holds the top of the 
drill ; and drilling a hole of this 
size, even through 4 in. ebonite, 
is pretty hard work. With a 
bench drill the work becomes 
very much easier. 

The bench drill is by no means 
an expensive appliance. Mine 
cost exactly £3 I2S. 6d., which 
included an excellent vice and 
three most useful centres. The 
choice of the drill is not at all an 
easy matter, for nearly every 
type has some drawback from 
the wireless constructor's point 
of view. What he wants is a 
machine which will take drills up 
to e in. and which will allow 
holes to be drilled at least 4 in. 
from the edge of the material. 
Now, there, are a great many 
bench drills which will not take 
a é in. drill even though they 
may be stated by the makers to 
do so. The jaws of the chuck 
will expand sufficiently wide to 
grasp the drill, but in many cases 
the distance between the table 
and the drill when at its highest is 
too small to allow the drill to be 
inserted. Drills of this diameter 
are all of one standard length, 
and short ones can be obtained 
for some curious reason only in 
complete sets. Make quite 
sure, therefore, that the machine 
which you select is capable of 

taking a fin. drill by seeing one 
actually inserted. Be sure, too, 
that the distance between the up- 
right member and the centre of 
the table is sufficient to allow 
holes to be drilled at least 4 in. 
from the edge of the material. 

The next point to 'consider is 
the question of the feed. There 
are three kinds of feed lever, 
automatic and hand. In the 
first of these there is a metal 
bar fixed to the top of the frame 

spindle is pressed downwards by 
means of a screw at whose head 
is a wheel that the left hand 
actuates. Though not nearly so 
handy as the lever feed is, it is 
probably the best type for the 
amateur, since drills so fitted can 
be regulated to a nicety. 

The Drill Table. 
The drill table should be of 

good size, and it is desirable that 
it should have a hole right 
through its middle. It. should 
also . be provided with suitable 
attachments for a drill vice. 

Illustrating a typical bench drill, a useful -vice and centres. 

and to the rod engaging with 
the spindle of the drill. The 
right hand _. works the crank 
handle and the left presses the 
drill down by means of the lever. 
For fine work this is probably 
the best of all feeds, since one 
can regulate the pressure applied 
to a nicety. Unfortunately, 
there are few machines with this 
type of feed which will both take 
a fin. drill and allow 'holes to be 
made at a sufficient distance 
from the edge of the work. In 
machines of the automatic feed 
each revolution of 'the crank 
handle gives a partial turn to the 
feed screw. Two speeds are 
generally provided, but as drills 

- are designed as a- rule for metal 
work, neither is very suitable for 
drilling ebonite. Further, if 
various drills between 4 B.A. 
tapping and á in. are used, one 

733 

With a bench drill and a good 
vice one can do quite a number 
of jobs that are really not the 
function of the drill at all. For 
instance, if an end -milling tool 

in, in diameter is purchased, 
grooves can be cut in ebonite to 
take bare wires. Again, the 
bench drill can be used quite 
effectively for small turning jobs 
if a pointed centre is provided. 
Work is gripped in the drill 
chuck, its lower end being punch - 
marked and rested upon the point 
of the centre. Then by placing 
the tool in the vice one can 
accomplish respectable turning. 
Small round parts which are 
slightly oversize can be run down 
quite easily by placing them in 
the drill chuck and using either 
a file or a piece of emery paper. 

W. H. R. 
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IF I were asked what was the 
most useful mechanical con- 
trivance that the wireless con- 

structor can install in his work- 
shop I should have no hesitation 
in naming the bench drill. The 
hand drill is a m_ Ost useful little 
appliance, and even - if you 
possess a 'bench 'drill, it should 
not be discarded, for there are 
many pieces of work in difficult 
corners which cati be chine by it 
alone. But the hand drill has 
certain drawbacks. To begin 
with, it is most difficult to make 
sure that all the holes drilled are 
perfectly vertical. Again, if yáu 
have to make large holes such as 
those é in. in diameter for the 
bushes of condensers, selector 
switches and so on, it is not at 
all an easy matter to avoid 
making them oval instead of 
round, since there is naturally a 
slight swaying movement of the 
hand that holds the top of the 
drill ; and drilling a hole of this 
size, even through 4 in. ebonite, 
is pretty hard work. With a 
bench drill the work becomes 
very much easier. 

The bench drill is by no means 
an expensive appliance. Mine 
cost exactly £3 I2S. 6d., which 
included an excellent vice and 
three most useful centres. The 
choice of the drill is not at all an 
easy matter, for nearly every 
type has some drawback from 
the wireless constructor's point 
of view. What he wants is a 
machine which will take drills up 
to e in. and which will allow 
holes to be drilled at least 4 in. 
from the edge of the material. 
Now, there, are a great many 
bench drills which will not take 
a é in. drill even though they 
may be stated by the makers to 
do so. The jaws of the chuck 
will expand sufficiently wide to 
grasp the drill, but in many cases 
the distance between the table 
and the drill when at its highest is 
too small to allow the drill to be 
inserted. Drills of this diameter 
are all of one standard length, 
and short ones can be obtained 
for some curious reason only in 
complete sets. Make quite 
sure, therefore, that the machine 
which you select is capable of 

taking a fin. drill by seeing one 
actually inserted. Be sure, too, 
that the distance between the up- 
right member and the centre of 
the table is sufficient to allow 
holes to be drilled at least 4 in. 
from the edge of the material. 

The next point to 'consider is 
the question of the feed. There 
are three kinds of feed lever, 
automatic and hand. In the 
first of these there is a metal 
bar fixed to the top of the frame 

spindle is pressed downwards by 
means of a screw at whose head 
is a wheel that the left hand 
actuates. Though not nearly so 
handy as the lever feed is, it is 
probably the best type for the 
amateur, since drills so fitted can 
be regulated to a nicety. 

The Drill Table. 
The drill table should be of 

good size, and it is desirable that 
it should have a hole right 
through its middle. It. should 
also . be provided with suitable 
attachments for a drill vice. 

Illustrating a typical bench drill, a useful -vice and centres. 

and to the rod engaging with 
the spindle of the drill. The 
right hand _. works the crank 
handle and the left presses the 
drill down by means of the lever. 
For fine work this is probably 
the best of all feeds, since one 
can regulate the pressure applied 
to a nicety. Unfortunately, 
there are few machines with this 
type of feed which will both take 
a fin. drill and allow 'holes to be 
made at a sufficient distance 
from the edge of the work. In 
machines of the automatic feed 
each revolution of 'the crank 
handle gives a partial turn to the 
feed screw. Two speeds are 
generally provided, but as drills 

- are designed as a- rule for metal 
work, neither is very suitable for 
drilling ebonite. Further, if 
various drills between 4 B.A. 
tapping and á in. are used, one 
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With a bench drill and a good 
vice one can do quite a number 
of jobs that are really not the 
function of the drill at all. For 
instance, if an end -milling tool 

in, in diameter is purchased, 
grooves can be cut in ebonite to 
take bare wires. Again, the 
bench drill can be used quite 
effectively for small turning jobs 
if a pointed centre is provided. 
Work is gripped in the drill 
chuck, its lower end being punch - 
marked and rested upon the point 
of the centre. Then by placing 
the tool in the vice one can 
accomplish respectable turning. 
Small round parts which are 
slightly oversize can be run down 
quite easily by placing them in 
the drill chuck and using either 
a file or a piece of emery paper. 

W. H. R. 
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AN ANTI -FRICTION COIL_ 
HOLDER 

SIR,-Those who use home-made 
inductance coils will have found that 
for the larger sizes -400 and upwards 
-the ordinary coil -holders are no 
use when it is required to have coils 
movable in a vertical plane. The 
majority of coil -holders depend on 
friction (spring washer) to hold the 
moving coil in position. The 
weight of the larger home-made 
coils combined with the distance of 
the centre of gravity of the coil 
from the axis of the holder over- 
comes this friction when the coil 
is a few degrees out of the vertical. 
Geared movement even is not suffi- 
cient, unless so tightly coupled that 
the adjustment is jerky. 

The accompanying sketches and 
photograph illustrate a home-made 
holder in which the movement is 
obtained by a Meccano worm and 
24 tooth pinion, the pinion being 
turned down until the width of the 
teeth is t- in. only. This allows of 
close gearing between the worm and 
pinion and gives a very smooth and 

®m 

..The worm is carried on a piece of 
;the same brass rod as used for the 
pinion shaft. The worm shaft 
works in two bearings. In the case 
illustrated these consist of one 
plain flat piece of 3-16 in. brass and 
one angle piece of the same thick- 
ness. -These are = each attached to 
the side of the frame. by two cheese - 
head No. 6 B.A. screws. The holes 
for the screws in the bearings are 
elongated to allow of the bearings 
being moved in a vertical direction. 
By this means the ' worm can be 
adjusted to gear more or less 
tightly with the pinion. The bear- 
ings must fit closely against the 
ends of the worm, to prevent end 
play. In the case illustrated, the 
attachment was added after the 
complete holder had been made for 
friction drive, so packing pieces had 
to be used between the bearings and 
worm. 

The worm shaft has a No. 2 B.A. 
thread run on to the free end to 
take an ordinary ebonite knob with 
milled edge, and a locknut.-Yours 
faithfully, G. DE L. DUDLEY. 

Diagrammatical sketch 

critical (equivalent to micrometer) 
movement of the coil, with no 
backlash. The illustrations are self- 
explanatory, but for those who may 
wish for details the following is a 
brief description. 

The shaft carrying the pinion 
passes through the moving. coil - 
holder and side pieces of the frame 
and is of brass rod turned down at 
one end to fit the hole in the pinion 
(or this sized rod may be used 
throughout). To fix the shaft in the 
holder a No. 8 B.A. screw is passed 
right through from front to back of 
the holder and the axis of the 
shaft. Two grub screws were first 
used for this purpose, but they had 
to be screwed up so tight to hold up 
against the weight of the coils that 
the ebonite broke away. 
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of the coil -holder. 
RECEIVING 5XX 

SIR,-With reference to your 
reader's letters regarding the new 
station, 5XX. This station can be 
received here (although situated be- 
tween two ranges of Welsh moun- 
tains) consistently at " good " loud- 
speaker strength, interpreting 

good that music and speech can 
be heard with perfect clearness in 
the hall, even when the receiving 
room, door is closed. The actual 
signal strength is approximately i5 
per cent. of that of our local sta- 
tion, 5WA (12 miles distant). 

The B.B.C. have, without a 
doubt achieved their object, and to 
myself the new station is an excel- 
lent standby when the local station's 
programme is not to my liking. 
Comparing signal strength with 
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Radio -Farts,_ 5XX would appear To 

he quite double the strength of the 
foreigner. As your correspondent 
states, the modulation is perhaps not 
so good as that of the other main 
stations, but taking into considera- 
tion the large power being handled 

The coil -holder suggested by 
Mr. Dudley, mounted upon a set. 

great credit is due to the B.B.C. 
and, incidently, Capt. P. P. Eckers- 
ley. 

D. V. BRIGGS, A.M.I.Rad.E. 
Pontypridd. 

WBZ 
SIR,-With reference to . Messrs. 

D. & R. G. Smith's enquiry about 
the American station WBD (?), Bos- 
ton, I beg to enclose a letter received 
from the Westinghouse Electric 
Co. in reply to a complaint made 
regarding the announcement of their 
call sign. I could only distinguish 
" WBZee " after being pronounced 
about six times (loud -speaker 
strength). 

WBZ is not very difficult to tune - 
in when conditions are suitable, and 
is equal in strength to WGY, New 
York, on some occasions. 

The station below WBZ's wave 
may be KDKA on 326 metres, not 
so strong as the above arid generally 
a little distorted, or KGO on 312 
metres. I have heard dance music 
from KGO, but never from KDKA, 
although they may häve transmitted 
such.-Yours faithfully. 

NORMAN HARVEY. 
Thornton Heath. 
DEAR MR. - HARVEY,-It is with 

pleasure that we enrol you as one 
of the distant listeners to our radio 
broadcast programmes, and we wish 
to thank you for your letter of 
April 14, commenting on the pro- 
gramme we broadcast on Saturday, 
April 12. 

WBZ is owned and operated by 
the Westinghouse Electric and 
Manufacturing Co. at Springfield, 
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The Mullard Radio Valve Co 
Ltd. have always endeavoured 
to give the highest standard of 
production accompanied by 
a service that will enable all 
wireless enthusiasts to obtain 
perfect reception. 
The enclosed safety disc will 
save all valve users time and 
money. These discs can 
only be obtained from The 
Mullard Radio Valve Co Ltd. 
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ULLARD SAFETY DISC 
for Mullard Master Valves 

To prevent filament burn out 
by H. 7. Battery short circuit. 
Strip linen from back. Press 
adhesive surface firmly to 
the face of the Valve holder, 
taking care that holes in disc 
correspond with holes in 
holder. 

PATENT APPLIED FOR. 

T here is a Gift for you at Stand 52 
THE MULLARD SERVICE for wireless valve users has always endeavoured to ensure perfect broad- 

casting reception, not only by Master design and workmanship in their productions, but also in reliable 
and useful information. This policy has been met with sincere appreciation by thousands of satisfied 

wireless amateurs all over the world. Here is another token of the Mullard Service. 

An envelope will be given to all visitors to Stand 52 at the Wireless Exhibition in which will be found a 
Mullard SAFETY DISC. You will find out all about this disc when you receive the gift envelope. . 

Come early. Only a limited number of these patented safety discs are available for distribution, and they 
can only be obtained from The Mullard Radio,Valve Co., Ltd. 

Those who are unable to attend the Exhibition should apply to their Wireless Dealers, to whom a supply of 
Mullard SAFETY DISCS will be given for distribution. 

The Master achievement of 1924 is undoubtedly the production of Mullard H.F. and L.F. Master Valves. 
In the field of general purpose bright filament valves they stand alone for giant strength, giant results and 
giant life. You will be astounded by the tests they will undergo at the Wireless Exhibition, and you will 
be delighted with the splendid results they will give you during a long life. 

REMEMBER Stand 52 
MOLLARD WECO, i volt ORA & D.F. ORA Valves are now reduced to 25/- 

Mullard 
THE MASTER. VAL VE 

The Mullard Radio Valve Co., Ltd. (W.W.), Nightingale Works, Nightingale Lane, Balboni, S.W.12. 

British Empire Exhibition, Palace of Engineering, Avenue 14 -- Bay 13 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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All Brandes products are 
obtainable from any reputable 
dealer and carry our official 
money -back guarantee, enab- 
ling you to return them 
within xo days if dissatisfied. 

OCTOBER IST, 1924 
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Table Talker 
Trade Mark 

Original in the real beauty of its 

performance, original in its ingenious 
construction, original in its remarkable 
price. The horn is so contrived that every 
note registered is encompassed and emitted 
with absolute purity --there is no discordant 
echo from its walls. The full -toned 
accuracy of reproduction is consistent with 

the mellow note which is the chief charac- 
teristic of the famous Brandes Superior 
" Matched Tone" Radio Headphones. 

The horn is matched to the unit so that 
the air resistance produced will exactly 
balance the mechanical power of the 
diaphragm. It has a self-adjusting dia- 
phragm, is twenty-one inches high, with a 
l0 -inch bell and felt -covered base. Simple 
lines and a neutral brown finish make it a 
tasteful and effective addition to your set. 42/ - 
Tune with Brandes 

Matched T óne"RadioHeadphones 
'Then listen with 

Brandes 7 -able ?'alleer' 
'i 

-.cT.: > . 
«oar .. .,. . :k.ri` . 1. / :t#'t' 
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Mass., and we broadcast each even- 
ing between the hours of 5 and 
1o.3ó p.m. Eastern standard time, 
which is five hours slower than 
Greenwich mean time, on a wave 
length of 337 metres, or 8go kilo- 
cycles frequency. 

We shall , be pleased to receive 
your comments on any of our future 
programmes which you may pick 
up.-Yours very truly, 

A. S. EISENMANN. 
Radio Station WBZ. 

A.C. MAINS FOR FILAMENT 
HEATING 

SIR,-I have just read with great 
interest Mr. Fox's article in your 
August- 13 issue on using the A.C. 
mains for filament heating. 

To my. mind, far too little use is 
made of the mains, and in the many 
places where the supply is direct and 
of a useful voltage, viz., 230, or 
thereabouts, the requisite filter can 
be made up much cheaper than pur- 
chasing an H.T. r2o volt battery 
suitable for running one or two 
power valves. With unlimited plate 
current at a high voltage and resist- 
ance capacity coupling a really fine 
job can be made of the loud -speaking 
end of the business. The current 
cost is negligible. 

Users of dull emitter valves are 
usually cautioned (and rightly so) 

not to exceed the voltages specified 
by the makers ; but all the same, I 
have run a " B4 " power valve for 
14 months on 23o -volt mains, and 
to -day it is as good as ever, and is 
in use every evening.- - 

Many strange statements concern- 
ing wireless appear in the daily 
Press, and one such in a recent 
column struck me. It was to the 
effect - that the famous "-Neutro- 
dyne " circuit can be used only with 
bright valves. Some information on 
this point might be welcome to a 
great many readers of Wireless 
Weekly who, like myself, have tried 
this circuit and not made very much 
of it. At present I am comforting 
myself with the thought that the 
three .o6 valves I tried were the 
cause of failure.-Yours faithfully, 

Edinburgh. S. H. MILNE. 
[Practically all the Neutrodyne 

receivers in the U.S. use dull -emit- 
ter valves.-ED.] - - 

A READER'S EXPERIENCE 
SIR,-No doubt you will -be 

interested to know about a crystal 
set I have recently assembled. It 
has quite a usual circuit,- made up 
with a basket coil, tuned by a 
.0005 variable condenser. - 

With this set 2L0 came in, though 
very faint, and in changing over to 
my regular set I detached the earth, 

Wireless Weekly 
but instead of this cutting out the 
transmission entirely, it made but 
very little difference. I then found 
that by attaching the earth wire to 
the aerial terminal and dispensing 
with the aerial altogether, the 
strength was somewhat increased. 
By connecting the aerial terminal to 
a- gas -pipe in the same room as set, 
and using this as substitution for 
above earth, results were slightly 
louder; -compared with normal 
results from the- regular set, this 
last -strength was little over half as 
loud. The foregoing tests were 
carried out in a semi -basement 
room. I then took the set to the 
top floor, where I connected a gas 
earth to aerial terminal as before, 
with the result that the strength 
was increased to at least that 
obtained from the other set. 

This is by no means a freak, for 
it works any time, and as I have 
never read of -a similar occurrence, 
I thought perhaps you might like to 
know.-Yours faithfully, 

R. CYRIL J. CIIAPMAN. 
S -.W.9. 

A NOVEL LOADING COIL - 

SIR, -I enclose herewith circuit 
diagram and sketch of a loading 
coil and fixed condenser in the form 
of a plug-in coil suitable to tune a 
crystal - set with variometer which 
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As a result of increased demand and correspondingly greater production, 
we are able to reduce the price of the B5 Valve from 301- to 25/-. 
Needless to say, the characteristics which have made the B5 valve so 
widely popular will be retained and, if possible, improved. 

By reason of the exceedingly low current consumption of the B.T.H. B.5 valve, a 

4 -valve set can be worked on less than half the current taken by one "R" 
valve. It functions equally weal as a de ector, H.F. or L.F. -amplifier, and better 
than many valves designed for use in any one of these positions. 

Filament Current ... ... 0.06 amps. 
Filament Vol's ... ... .. 3 es 'Is 
Anode Volts ... ... ... 21-80 volts 

New Price 25/ - 
Obtainable from all Electricians and Radio Dealers. 

The British Thomson -Houston Co. Ltd 
Works: Coventry Offices: Cro n House, Aldwych, London, W.0 2 

Brancher at : Belfast, Birmingham, Bristol, Cardiff 
Dublin, Glasgow, Leeds, Liverpool, Middlesborough, 

Manchester, Newcastle, Swansea, Sheffield. - 
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already covers wavelengths up to 
boo metres to the Chelmsford 
Station, 1,600 metres, which may 
be of interest to your readers. 

it consists of a combination of a 
loading coil and fixed condenser 
(which reduces the somewhat large 
number of turns necessary in the 
coil) which can be plugged in in 
a moment, avoiding switches, etc. 

75 ToPa' 

Z l -3 III 

4 ^,oZIJ E'Am."" PIXEL, CONDENSER 

`DppER 

The loading coil suggested by 
Mr. Forwood. 

The plug-in " combination " is 
made up of a cardboard former 6- in. 
long and 3 in. diameter wound with 
iso turns No. 24 enamelled wire in 
two sections of 75 turns each. 

For convenience the .0003 fixed 
condenser may be placed inside, as I 
have not found any ill-effects from 
this arrangement. A small piece of 

ebonite about II in. square is fitted 
with the valve legs spaced as for a 
valve, so that the " combination 
can only be inserted one way into 
the sockets corresponding on the 
set. Two legs, 1 and 2, pass 

The circuit arrangement. 

through the former and are nutted 
on the inside, thus securing the 
'base; 3 and 4` need only be secured 
to the base itself. 

Nos. i and 2 are the two ends of 
the coil and 3 and 4 the condenser. 

October i, 1924 

In fitting care should be taken to 
fix ìn the correct order, as it will 
be seen that I and 2 valve legs must 
be nutted up before the condenser is 
fixed, as it comes on top of the 
nuts. The countersunk screws 
securing condenser are sunk on the 
-outside of the former, and the wind- 
ing can pass over these, covering 

A side view of the loading coil. 

them up, thus economising in the 
space occupied by the windings. 

On referring to the theoretical 
circuit diagram, it will be seen that 
the action of inserting the " com- 
bination " adds a loading coil across 
sockets i and 2 and the condenser 
across 3 and 4, and it is only neces- 
sary to provide - a short-circuiting 
plug for insertion in I and 2, when 

eteteciedioside 
oAtfotta 

PRACTICALLY 
UNBREAKABLE 

A typical letter : Swansea. 
" 1 would like to congratulate you on the wonder- 

ful valves which you manufacture. They are the 
only distortionless and perfectly made Calves on the 
market and they are all and more than you claim 
for them... I was testing my one valve set 
between 1 and 2 o'clock in the momine, using a 
MYERS valve, when I was surprised to hear 
telephony which I discovered to be KDKA, viz., 
Pittsburgh. There is one more thing I wish to soy. 
It is tht,-Good luck to MYERS valves, the only 
perfect radio vacuum tube which does 
all that its makers claim for it. H.W.M." 

The bugbears of H.F. amplification with its un- 
certainties and infrequent success most certainly 
reflects no discredit upon the principle. Inefficient 
apparatus plays its paralysing part too well. 
The employment of the four -pin valve with 
electrode leads bunched in the stem renders 
doubtful service-but MYERS with inter -elec- 
trode capacity entirely removed make H.F. 
work, detection and L.F. amplification reveal 
acute sensitivity with purity and power. 

Valves 
Universal, 12/6 - - 4 volts '6 amp. 
Dry Battery, 21/- - - 2i volts '25 amp. 

Plate Voltage, 2 volts -300 volts. 

LONDON-The Dull Emitter Valve Co., 83, Pelham St., South Kensington, S.W.7 
(Kensington 3331) 

MANCHESTER-R. Davi' & Sons, Victoria Bolt. and Nut Works, Bilberry St. 
LIVERPOOL-Apex Electrical Supply Co., 59, Old Hall Street, Liverpool. 
GLASGOW-Milligan's Wireless Co., 60, Sauchiehall Street, Glasgow. 
YORKSHIRE-H. Wadsworth Sellers, Standard Building., Leeds. 
SOUTHERN COUNTIES-D.E.D.A., 4, Tennis Road, Hove. 

Windsor House, Victoria Street, London, S.W.r 

By virtue of the 
hi g h e ectronic 
emission of the 
MYERS, it is pos- 
sible to obtain per- 
fect reception when 

Advertisement of Cunningham and Morrison, using only if volts 
on the filament. 
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WHEN YOU SHOULD FIT 

The 

VARIABLE 

5 to .5 Megohms 2/6 
50,000 to 100,000 Ohms 3/6 
Other Resistances to suit 

any circuit. 
Send P.C. for Descriptive Folder. 

SEE THE TRADE RARE 

ON EVERY GRID LEAK. 
BEWARE OF IMITATIONS. 

GRID LEAK. 
Extract from a letter published in 
Sept. issue of MODERN WIRELESS. 

" I was unable to obtain a Watmel 
Grid Leak when constructing this set, 
but have fitted one since, as without it 
the set was unworkable." J. D. S. 

While the ordinary fixed grid leak is 
not totally inefficient the constantly 
varying strengths of energy which 
is applied to the grid render it 
incapable of correct functioning 
under all conditions. 
The ability to vary the difference of 
potential between the grid and the 
filament controls to a vital degree 
the electronic flow to the plate. In- 
correct adjustment of the potential 
may act as a " stone -wall " to a 
great percentage of the electrons. 
There is but one definite and positive 
method of control-you should fit 
it-Watmel- 

ALWAYS. 

[IMPORTANT NOTICE 
to users of Variable Grid Leaks 

The Watmel Wireless Co. wish to notify the trade 
and public that their Variable Grid Leak Patent 
Application No. 206098 was contested in the Comp- 
troller's Court, and on Appeal ; in both instances 
the Patent Grant was upheld and costs awarded. 
It is the aim of this Company to protect traders', cus- 
tomers', and also its own interests by securing Patent 
protection for the novelties in its specialities, as it is 
these novelties, invented by experts and exhaustively 
tested, which are the Hall Mark of all Watmel 

goods of our manufacture bear `'T1,G.]" 
this mark. It es your only guarantee. 7 [ 

WATMEL WIRELESS CO. 
332a, Goswell Road, London, E.C.1. 

'Phone: CLERKENWELL 7990. 

REPAIRSTo LOUD SPEAKERS 
TO COILS 

REWOUND to any RESISTANCE â MADE EQUAL to NEW. 
PRICE QUOTED ON RECEIPT OF INSTRUMENTS. 

PROMPT DELIVERY. 

The VARLEY MAGNET COMPANY Estabblished 
26 Years. Phone: Woolwich888. WOOLWICH, S.E.18. 

The 
IGRANIC 
Earthing 

Switch 
will protect both your 
home and set. All 
metal parts are of 
ample proportions 
and are heavily 
nickel - plated., The 
terminals are of a 
patented improved 
type and carry the 
spring switch con- 
tacts which ensure perfect electrical 
conductivity. 
Mounted on solid 
ebony base with three 
fixing holes. Price 3/. 

OCTOBER IST, 1924 Xiii 

THE VERNOB 
This useful accessory 
may be fitted to any 
tuning device in order 
to obtain fine vernier adjustment. The 
mechanism is simple 
and robust and there is 
nothing to get out of 
order. It is designed to 
fit f" spindles, but with 
a liner will fits" 
spindles. Price complete 
with liner and 18o° 
scale ... ... 6/. 

Small devices which 
make a big difference 
There may be no need to tell you what a difference attention 
to details makes in wireless, but we would bring to your notice , 

these small Igranic Devices which make that difference, It is 
because Igranic craftsmen-both designers and engineers-. 
devote such care to details in producing Igranic Components, 1 

that we say " you will build a better set " if you use Igranic 
Devices. Igranic Components include : Honeycomb Coils, 
Transformers, Vario -Couplers, Biplug Coilholders, Triplug Coil - 
holders, Filament Rheostats, Battery Potentiometers, etc, 
They are obtainable of all reputable dealers, and carry a six. 
months' guarantee. Write us for List Z.248. 

ttADI© 

(IGIu'IIc) ELECTRIC Co..Ltd. 

VICE .iz 
149, Queen Victoria St., London. 

Works : Elstow Rd., BEDFORD. 
Branches : 

GLASGOW, MANCHESTER, BIRMINGHAM, BRADFORD, NEWCASTLE, CARDIFF. 

VERNIER FRICTION PENCIL 
Designed for use with variable condensers, variometers and 
similar apparatus to convert the plain instrument into 

vernier type. For fine adjustment the pencil is inserted in 
the bush-so that the rubber ring engages with the bevelled 
face of the dials-and rotated. By sliding the clip attachment 
towards the brass pin a pencil may be converted into an anti - 
capacity adjuster. Price complete with clip, spare rubber ring 
and 3 Bushes ' - ... ... - ... 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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fou en 
VALVES 

itker (Clear 
Here is the Trade Mark by 
which Louden Valves are known. 
l t was chosen because it repre- 
sents the essential feature of 
Louden Valves-Silver Clear 
reproduction. 

There are very good reasons 
why the open spiral anode of 
the Louden enables such clear 
reception to be obtained, but 
the best of good proofs is to 
buy one to -day and fit it to 
your set. 

The plain Louden for 

JLLII ing. 

detecting and Low 
Frequency Amplify - 

The Blue Louden for 
11.F. Amplification. 
Filament Volts 4.8-5. 

®VA ELESS 'Filament Amps o.4. 
Anode Volts 4o -to. 

From the moment you switch 
on you will notice that your 
reception is clearer than it was 
before. 

You may have become so accus- 
tomed to the " breathing " 
noise of your set that you do 
not notice it. When you fit 
Louden Valves you will most 
certainly notice its absence. 
You will realise why we say 
that Louden Valves are Silver 
Clear. 

Manufactured throughout in 
Great Britain, 
All Loudens are 
Silver Clear and free 
from " mush." 
The current con- 
sumption is very low 
and the life long, 

OCTOBER IST, 1924 

10/- 

E.P.S.s. 

ADVT. OF THE FELLOWS MAGNETO CO., LTD., PARK ROYAL, LONDON, N.W.ro. 

It will pay you always to watch WIRELESS WEEKLY Advertisements., 

October 1, 1924 

it is required to receive the short 
wavelengths covered by the vario - 
meter, the condenser being auto- 
matically removed. 

When wiring up it is advisable to 
connect Nos. f and 2 sockets only 
temporarily until it is ascertained 
which is correct to bring the turns 
of the loading coil in the right direc- 
tion relative to the variometer. 
They can then be secured per- 
manently, and the sockets being 
arranged as for a valve, it will then 
be impossible to fit the " combina- 
tion " with the coil reversed. 

I find this fitting brings in 
Chelmsford very well indeed at 
about 18 miles, its only fault being 
its size, and I intend to make up a 
basket coil on the same lines with 
condenser and four legs.-Yours 
faithfully, 

STANLEY M. FORWOOD. 
Loughton. 

"RANDOM TECHNICALITIES." 
SIR,-As an enthusiastic gramo- 

phonist as well as a wireless de- 
votee I am unable to refrain from 
making a protest against the state- 
ment made by Mr. Percy W. 
Harris in your paper under 
the heading " Random Technicali- 
ties " to the effect that nothing 
" can be worse for trade than to 
have to demonstrate to likely custo- 

mers a receiver which can only pro- 
duce as gramophones can," and 
that " the potential customer will 
obviously remark that it is no better 
than a gramophone." 

Mr. Harris' knowledge of wire- 
less matters is, of course, undis- 
puted, but I venture to suggest that 
when he commences to criticise 
gramophone reproduction he is 
entering a realm largely unknown 
to him, as, were it otherwise, I feel 
confident that he would never have 
given utterance to the statements 
referred to above. The chief gramo- 
phone companies have, during the 
past few years, made vast strides 
towards perfection, and I am quite 
prepared also to concede that given 
equal artistic ability " before the 
microphone and the gramophone re- 
corder, supplemented by careful 
adjustment of the receiving set in 
the one case and proper management 
of a really good gramophone in 
the other, there may be little to 
choose between the results obtained 
from either source. This state of 
affairs is, however, rarely obtained. 
Before the microphone the singer 
delivers his song, and it has gone 
forth to the world ; he may not have 
been in good voice, he may have 
made minor mistakes, but there is 
no remedy. With the gramophone, 
however, the position is entirely dif- 
ferent, for one can rest assured that 

Wireless Weekly 
none of our leading companies will 
rest satisfied with a recording until 
it satisfies the very high standard of 
excellence which they have set them- 
selves, and unless the execution of 
the particular item is as near per- 
fection as is humanly possible. 

I would, therefore, impress upon 
Mr. Harris the fact-and it is un- 
doubtedly a fact which he may prove 
for himself by visiting any of the 
leading companies-that the gramo- 
phone de luxe of the present day is 
no longer a mechanical contrivance 
to be sneered at but a real musical 
instrument, whose reproduction can 
at any time equal and often surpass 
the best that can be obtained from 
wireless. So far from real gramo- 
phone reproduction acting as a de- 
terrent to prospective wireless cus- 
tomers, Mr. Harris may be in- 
terested to learn that many of my 
gramophone friends have refused 
to take up wireless solely because of 
the inferiority of its reproduction as 
compared with that which they 
obtain from their own instruments. 

So far as concerns the wireless 
gramophone. concerts, I agree that 
they do not show wireless reproduc- 
tion at its best, but neither do they 
by any means do justice to what we 
gramophonists expect from our own 
instruments, and I suggest that the 
solution of the matter is that the 
demonstrator at the B.B.C. studio is 

WIRELESS EXHIBITION 
ALBERT HALL 
STAND No. 83 
Stand 112 (Office) 

THE REAL THING - not an echo or 
gramophone effect. With a 

LOUD SPEAKER 
'You hear the'Musician himself 

J H.W. 

as though actually singing 
or playing in your room. 

Until the advent of the C.A.V. Wireless Loud 
Speaker, those "listeners -in" who possessed a 
critical musical ear were content to put up with 
the inconvenience of headphones in order to 
obtain purity of reproduction, the "loud speaker" 
to such people being not good enough. 
120 ohms. £4 15s. Od. 2,000 ohms. £5 Os. Od. 4,000 ohms. £5 10s. Od. 

Write now for Illustrated Loud Speaker Folder from 

;..4. *1( 
r.` 

,v g 
ACTON . LONDON .W.$ 
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none of our leading companies will 
rest satisfied with a recording until 
it satisfies the very high standard of 
excellence which they have set them- 
selves, and unless the execution of 
the particular item is as near per- 
fection as is humanly possible. 

I would, therefore, impress upon 
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wireless. So far from real gramo- 
phone reproduction acting as a de- 
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gramophone friends have refused 
to take up wireless solely because of 
the inferiority of its reproduction as 
compared with that which they 
obtain from their own instruments. 

So far as concerns the wireless 
gramophone. concerts, I agree that 
they do not show wireless reproduc- 
tion at its best, but neither do they 
by any means do justice to what we 
gramophonists expect from our own 
instruments, and I suggest that the 
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not getting the best out of the in- 
strument or that the latter itself is 
not up to present-day standard. 

I hope you will pardon the length 
of this letter, but I also hope that 
it may perhaps lead Mr. Harris to 
modify his opinion on this subject. 
So far as concerns the turning away 
of customers, my own experience 
goes to show that this is not due to 
any lack of quality in the transmis- 
sions but rather to the ignorance of 
those responsible for wireless de- 
monstrations in our stores. 

With best wishes for the con- 
tinued success of your two periodi- 
cals, both of which I have from 
No. 1,-Believe me, yours faithfully, 

EDWARD A. BROCKWAY. 
Mr. Harris's reply : 

I am still unrepentant. With re- 
gard to gramophone matters, 'I am 
not inexperienced, having visited 
and supervised the preparation of 
gramophone records in big record- 
ing studios. I also possess a good 
modern gramophone, and have writ- 
ten technical articles on reproduc- 
tion, so that I feel competent to pass 
an opinion.-P. W. H. 

RADIO IN N.S.W. 
SIR,-Doubtless you will be in- 

terested to hear that this Division 
of the Wireless Institute of Austra- 
lia has now incorporated with it 

practically the whole of the clubs in 
New South Wales, and is the 
mouthpiece for all amateur wireless 
matters (political and technical) for 
Australia. 

We now have our own club room, 
and excellent facilities for display- 
ing wireless literature. - Yours 
faithfully, 

Sidney, 
Australia. 

PHIL RENSHAW, 
Hon. Secretary. 

TECHNICAL EDUCATION IN 
WIRELESS 

SIR,-I have read with great in- 
terest the article on the first page 
of your issue of September 17, 1924, 
and, although I am in general agree- 
ment with the statements made, I 
cannot refrain from pointing out a 
marked exception. In our courses 
at the Borough Polytechnic, the 
technical instruction in wireless is in 
the hands of Mr. G. W. Sutton, 
B.Sc., who is a well-known amateur 
transmitter fully familiar with the 
latest practice and engaged in test 
work for the trade. Comparatively 
little attention is given in our 
courses to obsolete practice; much 
more is heard of the valve method 
of transmission than of spark, 
arc, and high frequency alternator 
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methods. Reception circuits which 
have attracted a considerable 
amount of general attention, such as 
your S.T.ioo, have been tried out 
and critically examined for volume 
and distortion. Members of the 
classes are familiar with the charac- 
teristics of the valves upon the 
market. And, generally, in our 
classes considerable time is devoted 
to discussion and to practical testing 
in the laboratory. Ample opportu- 
nity is given for discussion of up- 
to-date circuits.-Yours faithfully, 

J. W. BISPHAM, 
Principal. 

S.E.1. 

"DORKING AND DISTRICT 
RADIO SOCIETY" 

SIR,-I beg to inform you that 
the above Society has just been 
formed, and will hold its first meet- 
ing on October 6. 

Major G. C. Garrick has been 
elected President of the Society. 
Readers interested are advised to 
communicate with the Secretary of 
the Society at High Street P.O., 
Dorking.-Yours faithfully, 

A. J. CHILD. 
Hon. Sec. 

Dorking. 
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DRY CELLS 84 BATTERIES 
FOR L.T. PURPOSES. 

Size 
No. Nominal E.M.F. Dimensions overall 

approximate. 
Weight 

approximate. 
Rate of Discharge 

ampere. 
Price 
each. 

640 1'5 volts 2f dia. X 6f ins, high 2 lbs. 3 ozs. 01 to 0'2 2s. 8d. 
948 1.5 3 X 3 X 7 5 8 0'3 6 9 
884 1.5 4f X 4f X 88 12 0 02 to 0'5 12 0 

DRY BATTERIES. 

Size 
No. 

Commencing 
E.M.F. 

Additional 
terminals at 

Dimensions overall 
approximate. 

Weight 
approximate. 

Rate of Discharge 
ampere. 

Price 
each. 

907 3 volts. 4f & 6 volts. 13 X 31 X 7e ins. high 22 lbs. 02 to 02 £1 7s. Od. 
908 3 - 13 X 31 X 71 22 0'4 to 0.6 1 7 0 
909 3 - 6-1 X 31 X 7- 11 , 01 to 0.3 14 0 
960 3 4f 9I X 34 X 7e 161 0'2 to 0'3 1 0 0 
961 3 4f 8 X 2f X 6f 7 01. to 02 9 0 

The rates of discharge mentioned in the tables are those at which the cells or batteries will give a normal output. 
If these rates are exceeded, the output will be reduced very considerably. 

c OBTAINABLE FROM ALL LEADING DEALERS. 

SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, S.E.18 
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Standing at my window the other 
evening watching a gusty wind whirling 
the dead leaves round my sundial, 
I was forced to admit that our short 
summer was over. All too short it 
seemed to me ; just a few bright 
days and before we knew where we 
were autumn had set in with winter 
unpleasantly close-well, not altogether 
unpleasantly. I rather look forward 
to long winter evenings. It's a restful 
change from being harried by the 
children to go and play in the garden, 
as they insist on my doing when it's 
light till ten. 
In the winter they seem perfectly 
satisfied to sit and listen to the perfect 
tunes of the Volutone giving them 
Miss Nobody Special's latest bedtime 
story or the first part of the evening 
concert. The Volutone also is powerful 
enough to enable them to talk without 
disturbing the concert ; in fact, it's 
proved itself a positive blessing, and 
at a price well in keeping with the 
Fellows' policy of 

Quality Apparatus at Low Cost. 

ÇELLOWÇ 

ADVERTISEMENTS 

Fellows 
Volatone. 

£4:10:0 
Fellows 

£1:17:6 

E.P.S.90. 

Advt. of The Fellows Magneto Co., Ltd., Park Royal, L ondon, N.W.10 

It will pay you always to watch 
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"Use the Valve that 
costs you NOTHING ! 

If you buy a Penton Low Consumption Valve now 
it will cost you 

Eut more than this amount will be given back to 
you in twelve weeks by the saving in current ! 

Let us work it out. . 

Using 30 Amp -hour Accumulator and an " R " 
Valve with average current consumption of .75 Amps, 31 hrs. one charge of the Accumulator lasts 33u hrs. 

the cost of the charge is 2/ee 
Using Penton Low Consumption Valve .15 Amp 166 

- 

the charge will last 

And the cost is only 2/.. 
4 hrs. 

20/.. 

4/a 
16/. 

Every day you use your set, say 
In twelve weeks using an ' R " Valve your 

Accumulator requires charging ten times at cost of 
But using Penton Low Consumption Valve your 

Accumulator requires charging only twice in twelve 
weeks at a cost of 

Thus you clearly save the cost of eight charges- 
a saving of 

For saving's sake buy 

15/.. 

PENTON 
LOW CONSUMPTION 

VALVES 
Type H.E.4 for 6 -volt accumulators. Plate voltage 40. 

Filament current 15 amp. Filament volts 5. 

PRICE 15/- Postage 9d. 

From all good dealers, or direct from 

PENTON ENGINEERING CO., 
15, Cromer St., London, W.C.1 

Telephone : Museum 4681. Telegrams: Erpentobal Kincross. 
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not getting the best out of the in- 
strument or that the latter itself is 
not up to present-day standard. 

I hope you will pardon the length 
of this letter, but I also hope that 
it may perhaps lead Mr. Harris to 
modify his opinion on this subject. 
So far as concerns the turning away 
of customers, my own experience 
goes to show that this is not due to 
any lack of quality in the transmis- 
sions but rather to the ignorance of 
those responsible for wireless de- 
monstrations in our stores. 

With best wishes for the con- 
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cals, both of which I have from 
No. 1,-Believe me, yours faithfully, 
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NOT only out in the Wild West, 
but in every home where 

Cossor Valves are being used, a 
great " round up " is continually 
taking place. Instead of cattle, 
though, electrons are the victims. 

In a valve, as doubtless you know,. 
the filament, when heated, gives off 
an electron .stream- which flies off to 
the Grid and the Anode and causes 
the Valve to function correctly. If 
the filament is broken or the accumula- 
tor (or dry battery) so exhausted 
that it cannot provide the energy 
sufficient to light the filament, then 
practically no electrons are given 
off and the Valve refuses to operate. 

Obviously then, as the electron stream 
is the critical factor in valve reception, 
the greater the quantity usefully 
employed the better the valve. 

OCTOBER IST, 1924 

0° 

9rea t "round -uff 
In the ordinary Valve the filament, 
running through the centre of the 
tubular Anode, is exposed at each end 
and a proportionate amount of the 
electron stream leaks away without 
being put to any useful purpose. 

But look at the Cossor-see how its 
arched filament is almost concealed 
by the hood -shaped Anode. No 
electrons can escape from here-it 
is a really effective " round up " 
of electrons every minute of the time 
the Valve is in use. 

When you buy your next Valves 
therefore, see that it is a Cossor : 

no other valve can give you such 
a long life, such an immense volume 
of pure tone, and such all -round - 
reliability, and it is these sterling 
qualities which have been responsible 
for the immense demand for Cossor 
Valves during the past few months. - 

n; 

PRICES. 
BRIGHT EMITTERS. 

Pl. For Detector and 12/6 L.F. use 

P2, (With red top) 12/6 for H.F. use .. 

DULL EMITTERS. 
WI. For Detector and 21/r 

L.F. use ... 
W2. (With red top) 

for H.F. use ... 21/x_ 

9 qf 

'' ' i 

,'¡ 

:MR 

.A.C.COSSOR,L-E;d., HIGHBURY GRONTE, L0171)Q1\1,11.5. -- Valves 
It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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Apparatus 
we have 1eed 

Conducted 

Marconi "Ideal" L.F. Trans- 
formers : High Ratio 

SINCE the publication of our 
report on the new Marconi 
" Ideal " L.F. intervàlve 

transformer, low -ratio type, w -e 

have been given an, opportunity 
by the makers of putting -to a 
thorough test the two high -ratio 
types of the same series : the 4 to 
I and the 6 to I. These are uni- 
form in appearance with the low 
ratio (2.7 to I) instrument already 
reported on, and have the same 
substantial build and high finish; 
as with the latter, they are com- 
pletely enclosed. The makers 
recommend these high -ratio 
instruments for use after valves 

by A. D. COWPER, M.Sc., Staff Editor. 

of comparatively low impedance, 
such as L.S. valves, the primary. 
windings being adjusted for these 
conditions; though the 4 to I 

ratio one can -be used, if desired, 
after an R type of valve if the 
maximum practicable build-up 
(without appreciable distortion 
due to inadequate primary im- 
pedance) be required. Practical 
test in reception of broadcast 
telephony, under optimum condi- 
tions as to H.T. value and grid 
bias, with standard R valves and 
with bright -emitter valves of the 
L.S. type (small -power valves, 
i.e.) confirmed these recom- 
mendations. With an R valve as 
detector and with the 4 to i ratio 

instrument, followed by a small 
power -valve with ample H.T. and 
proper grid -bias in order to avoid 
valve -distortion, the degree of 
amplification actually attained 
compared favourably with that 
given by any first-class trans- 
former the writer has measured; 
whilst no noticeable transformer 
distortion accompanied this great 
build-up. With the 6 to i instru- 
ment the effect, though powerful, 
was rather harsh and unpleasing. 

Using these instruments as 
they were particularly designed to 
be used, i.e., in a second stage of 
L. F. amplification and following 
valves of low impedance, the per- 
formance was observed and coin 
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Whenever your valves burn out or 
filaments are damaged in any way 

Send them to us 
We repair them equal to new. 

DON'T . DELAY 
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PRICE POSTAGE PRICE 

6/6 3d. 6/6 
(Bright Emitter Valves). 
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Price list for D.E. and Power Valves 
:: on Application. :: 

The North London Valve Repairing Co., 
224, Cazenove Road, Stoke Newington, N.16. 
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Before you decide on the Loud- 
speaker for your, Set, see, and 
listen to a TrueMusiC Junior. 
Its clear, pure tone is a 
revelation. 
Reproduction of Broadcasting 
is so faithful, because the metal 
in the Hotn is not stretched or 
twisted. It is made in one piece 
of electrolytically deposited 
copper. - 

Drop us a Post Card for our Catalogue. 

TrueMusiC Junior. 
82 17 6 

The Telephone Manufacturing 
Co., Ltd., 

Hollingsworth Works, West Dulwich, 
London. 

British Empire Exhibition, Wembley, Palace of 
Engineering B E A.M.A. Heetion, Stand CI 

Avenue 11, Bays 6 cod 7. 
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tions as to H.T. value and grid 
bias, with standard R valves and 
with bright -emitter valves of the 
L.S. type (small -power valves, 
i.e.) confirmed these recom- 
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power -valve with ample H.T. and 
proper grid -bias in order to avoid 
valve -distortion, the degree of 
amplification actually attained 
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build-up. With the 6 to i instru- 
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pared with that of other instru- 
ments in a three -valve receiver 
having a sensitive and selective 
reaction -circuit with an R valve 
as detector, followed by the low - 
ratio Marconi transformer con- 
trolling an L.S. valve, a second 
L.S. valve being coupled up by 
the second - stage transformer 
under test. A single 7o -foot 
aerial, 20 feet high, in a fairly 
good position on high ground 
(though screened by trees) was 
used, in Essex, about 35 miles 
from both 2L0 and 5XX. 

With the direct London trans- 
mission the & reatest difficulty was 
experienced in handling the rela- 
tively enormous audio -frequency 
energy resulting, eve -n with over 
200 volts on the plates of - both 
L.S. valves, and grid -bias of over 
io volts : apart from overloading 
the loud -speaker it was impos- 
sible to get the last stage entirely 
free from the distortion, which 
results from overrunning the 
valve- characteristic. The noise 
was, of course, overpowering at 
close quarters. - Since 5XX comes 
in loudly at that point on a single 
valve- without a tuning induct- 

ance, it was not practicable to try 
the set on this transmission. 
Every main B.B.C. station (in- 
cluding Aberdeen) came in at 
good loud -speaker strength, 
together with several relay sta- 
tions. The nearer ones were 
uncomfortably loud in the imme- 
diate neighbourhood of the loud- 
speaker. Turning to the Con- 
tinental stations, a succession 
were tuned in after dark on the 
loud -speaker at good strength, 
Breslau, for example, being 
audible at ioo yards (measured) 
in the open with the loud -speaker 
turned out of the window, the 
German announcer being under- 
standable at a distance of many 
yards. Petit Parisien was par- 
ticularly noisy, as well as another 
French-speaking station on just 
over 460 metres. Finally, after 
Hamburg had finished -heterodyn- 
ing him, Madrid came in excel- 
lently. On the longer waves 
Eiffel and Königswusterhausen 
were read comfortably on the 
loud -speaker, and on the short, 
Brussels at excellent strength. 

On the whole we preferred the 
4 to i instrument in this position, 

October I, 1924 

the tone being just noticeably 
-better and the build-up but little 
inferior. It is evident that, given 
the proper equipment to handle 
the great signal voltages 
attained with these instruments, 
really efficient audio -frequency 
amplification by transform -er 
coupling, without noticeable dis- 
tortion, is within reach. 

Polished Ebonite 
From Messrs. Peter Curtis, 

Ltd., comes 
- a sample of 

polished ebonite in which there 
is not the usual treacherous sur- 
face which may prove partly 
conducting. Actual trial con- 
firmed the claim that this ebonite 
panel can be used without further 
preparation, preserving the 
polished surface throughout the 
constructional work-which, of 
course, necessitates considerable 
care in protecting it from acci- 
dental damage-and giving a 
finished panel of good appear- 
ance and excellent insulation - 
resistance. A further polish can 
be obtained if desired, by buffing 
after all constructional operations 
are completed. 

VISIT THE SHOW 
BY POST 

If you are unable to call in person and see our 
display at the Wireless Exhibition, drop a post- 
card to our office at Letchworth and we will 
send you literature concerning all our exhibits. 
We look forward to renewing acquaintances 
and making many new friends at the Show. 
Shall we see you ? 
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are guaranteed entirely free 
from metallic surface. We 
supply them engraved for any 
Radio Press Set (except OMNI- 
TOP PANEL) at rid. per sq. 
inch, I -inch thick, polished one 
side and edges, 

Bowyer -"Lowe Co. Ltd. Letchworth. 
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S. G. W. (ROMFORD) asks In the absence 
of a convenient main water pipe, what alter- 
native earth connection can be used ? 

(1) An old galvanised iron bath or bucket, per- 
forated with holes, should be buried a foot or two 
beneath the surface of the soil, underneath the 
aerial and as close to the " leading -in " point as 
possible. A stout copper wire should be soldered 
to the upper edge of the bath or bucket, which 
should be almost filled with cinders or preferably 
broken coke. Three or four bucketfuls of water 
should then be poured in and the earth shovelled 
back. (2) A corrugated, galvanised iron sheet 
(as large as is available) should have a stout 
copper wire soldered to one corner, the plate 
being buried on its edge until the upper edge is 
6 or 8 inches below the surface of the ground. 
The hole in which it is placed should be about 
half filled with cinders or broken coke, water 
should be poured in and the earth replaced and 
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stamped down. (3) If sufficient space is available, 
two (or more) long lengths of bare copper wire, 
not necessarily new, may be buried some 6 or 8 
inches beneath the surface of the ground, under- 
neath and in line with the aerial wires. The two 
wires should be brought together where they 
emerge from the ground (as near to the leading - 
in point as possible) and may be twisted together. 
to form the earth lead. - 

J. K. (BELFAST) asks What is a Lightning 
Arrester ? 

As applied to wireless, a lightning arrester is 
essentially a minute gap between the foot of the 
down -lead and the earth -lead. The theory is that 
high-tension currents such as those due to light- 
ning discharges, or even the " return currents " 
from earth due to a nearby cloud inducing a 
charge in an aerial, will jump across the small 
gap rather than traverse the highly inductive 
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All material is subjected to most careful inspection, test and 
analysis before being issued to the Works. 

WIRE. Best high conductivity, electrolytic copper only 
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sets, (one hole fixing) and 
should he included in all sets 
n course of construction. 
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is sufficient in 
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pared with that of other instru- 
ments in a three -valve receiver 
having a sensitive and selective 
reaction -circuit with an R valve 
as detector, followed by the low - 
ratio Marconi transformer con- 
trolling an L.S. valve, a second 
L.S. valve being coupled up by 
the second - stage transformer 
under test. A single 7o -foot 
aerial, 20 feet high, in a fairly 
good position on high ground 
(though screened by trees) was 
used, in Essex, about 35 miles 
from both 2L0 and 5XX. 

With the direct London trans- 
mission the & reatest difficulty was 
experienced in handling the rela- 
tively enormous audio -frequency 
energy resulting, eve -n with over 
200 volts on the plates of - both 
L.S. valves, and grid -bias of over 
io volts : apart from overloading 
the loud -speaker it was impos- 
sible to get the last stage entirely 
free from the distortion, which 
results from overrunning the 
valve- characteristic. The noise 
was, of course, overpowering at 
close quarters. - Since 5XX comes 
in loudly at that point on a single 
valve- without a tuning induct- 

ance, it was not practicable to try 
the set on this transmission. 
Every main B.B.C. station (in- 
cluding Aberdeen) came in at 
good loud -speaker strength, 
together with several relay sta- 
tions. The nearer ones were 
uncomfortably loud in the imme- 
diate neighbourhood of the loud- 
speaker. Turning to the Con- 
tinental stations, a succession 
were tuned in after dark on the 
loud -speaker at good strength, 
Breslau, for example, being 
audible at ioo yards (measured) 
in the open with the loud -speaker 
turned out of the window, the 
German announcer being under- 
standable at a distance of many 
yards. Petit Parisien was par- 
ticularly noisy, as well as another 
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over 460 metres. Finally, after 
Hamburg had finished -heterodyn- 
ing him, Madrid came in excel- 
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Eiffel and Königswusterhausen 
were read comfortably on the 
loud -speaker, and on the short, 
Brussels at excellent strength. 

On the whole we preferred the 
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the tone being just noticeably 
-better and the build-up but little 
inferior. It is evident that, given 
the proper equipment to handle 
the great signal voltages 
attained with these instruments, 
really efficient audio -frequency 
amplification by transform -er 
coupling, without noticeable dis- 
tortion, is within reach. 
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polished ebonite in which there 
is not the usual treacherous sur- 
face which may prove partly 
conducting. Actual trial con- 
firmed the claim that this ebonite 
panel can be used without further 
preparation, preserving the 
polished surface throughout the 
constructional work-which, of 
course, necessitates considerable 
care in protecting it from acci- 
dental damage-and giving a 
finished panel of good appear- 
ance and excellent insulation - 
resistance. A further polish can 
be obtained if desired, by buffing 
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S. G. W. (ROMFORD) asks In the absence 
of a convenient main water pipe, what alter- 
native earth connection can be used ? 

(1) An old galvanised iron bath or bucket, per- 
forated with holes, should be buried a foot or two 
beneath the surface of the soil, underneath the 
aerial and as close to the " leading -in " point as 
possible. A stout copper wire should be soldered 
to the upper edge of the bath or bucket, which 
should be almost filled with cinders or preferably 
broken coke. Three or four bucketfuls of water 
should then be poured in and the earth shovelled 
back. (2) A corrugated, galvanised iron sheet 
(as large as is available) should have a stout 
copper wire soldered to one corner, the plate 
being buried on its edge until the upper edge is 
6 or 8 inches below the surface of the ground. 
The hole in which it is placed should be about 
half filled with cinders or broken coke, water 
should be poured in and the earth replaced and 
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stamped down. (3) If sufficient space is available, 
two (or more) long lengths of bare copper wire, 
not necessarily new, may be buried some 6 or 8 
inches beneath the surface of the ground, under- 
neath and in line with the aerial wires. The two 
wires should be brought together where they 
emerge from the ground (as near to the leading - 
in point as possible) and may be twisted together. 
to form the earth lead. - 

J. K. (BELFAST) asks What is a Lightning 
Arrester ? 

As applied to wireless, a lightning arrester is 
essentially a minute gap between the foot of the 
down -lead and the earth -lead. The theory is that 
high-tension currents such as those due to light- 
ning discharges, or even the " return currents " 
from earth due to a nearby cloud inducing a 
charge in an aerial, will jump across the small 
gap rather than traverse the highly inductive 
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follow the inaccurate 
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winding of the receiving set, which is connected 
to opposite sides of the gap. The received 
currents, on the other hand, are too feeble to jump 
the gap and must of necessity traverse the 
receiving apparatus. 

K. R. (LIVERPOOL) states that he intends 
to devote himself to Transatlantic reception 
during the coming winter, and asks What is 
the best time for attempting long range 
reception ? 

When the area between the transmitting and 
receiving stations has been in darkness for as 
long as possible. This usually means, of course, 
that a short time before sunrise is the most 
promi ing hour. 

J. C. (LEEDS) asks whether the small 
dimensions of an Aerial can be compensated 
by making the down lead and earth connec- 
tion in the form of a spiral ? 

We have heard of quite good results being 
obtained upon valve receiving apparatus used in 
conjunction with a portable spiral aerial with the 
ordinary straight type of .down -lead. The aerial 
in question consisted of about loo feet of No. 16 
S.W.G. phosphor -bronze wire, wound in the form 
of a spiral about 18 inches in diameter, and was 
primarily intended for portable work out of doors 
or for indoor use where an orthodox outdoor 
aerial could not be erected. In all cases the earth 
connection should be of stout copper wire and 
should be as short as possible. 
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G. F. A (HORNSEY) asks the following 
questions :-(1) Whether it would lessen 
the efficiency of the aerial if a " lead in " was 
taken from each end as shown in his sketch. 
(2) With reference to a circuit in " MODERN 
WIRELESS," whether it makes any differ- 
ence if the rheostat is connected in the 
negative filament lead of the positive filament 
lead. 
(1) You should not attempt to attach two re- 
ceivers to the same aerial. The aerial may be 
broken in the centre, if desired, by insulators so 
as to form, two separate oscillatory systems, and 
a " lead in " may then be taken from each end. 
(2) With reference to the circuit you mention, it 
does not greatly matter whether the filament re- 
sistance is in the negative- lead or the positive 
lead, but the former arrangement is best adopted 
as a standard. 

F. T. Mc.D. (QUEEN VICTORIA ST.). 
is about to instal a receiver in his house which 
looks on to an Electric Railway, and his 
aerial will be upon about the same level as 
the overhead electric wires, and within 100 
yards of the same. He asks whether he is 
likely to experience much interference: 
You should make every effort to erect your aerial 
at right angles to the power line, otherwise we - 

are afraid you are very likely to get a consider- 
able amount of interference if you are using a, 
valve ' set, particularly if you use much low -fre- 
quency 'amplification. - 
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winding of the receiving set, which is connected 
to opposite sides of the gap. The received 
currents, on the other hand, are too feeble to jump 
the gap and must of necessity traverse the 
receiving apparatus. 

K. R. (LIVERPOOL) states that he intends 
to devote himself to Transatlantic reception 
during the coming winter, and asks What is 
the best time for attempting long range 
reception ? 

When the area between the transmitting and 
receiving stations has been in darkness for as 
long as possible. This usually means, of course, 
that a short time before sunrise is the most 
promi ing hour. 

J. C. (LEEDS) asks whether the small 
dimensions of an Aerial can be compensated 
by making the down lead and earth connec- 
tion in the form of a spiral ? 

We have heard of quite good results being 
obtained upon valve receiving apparatus used in 
conjunction with a portable spiral aerial with the 
ordinary straight type of .down -lead. The aerial 
in question consisted of about loo feet of No. 16 
S.W.G. phosphor -bronze wire, wound in the form 
of a spiral about 18 inches in diameter, and was 
primarily intended for portable work out of doors 
or for indoor use where an orthodox outdoor 
aerial could not be erected. In all cases the earth 
connection should be of stout copper wire and 
should be as short as possible. 
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G. F. A (HORNSEY) asks the following 
questions :-(1) Whether it would lessen 
the efficiency of the aerial if a " lead in " was 
taken from each end as shown in his sketch. 
(2) With reference to a circuit in " MODERN 
WIRELESS," whether it makes any differ- 
ence if the rheostat is connected in the 
negative filament lead of the positive filament 
lead. 
(1) You should not attempt to attach two re- 
ceivers to the same aerial. The aerial may be 
broken in the centre, if desired, by insulators so 
as to form, two separate oscillatory systems, and 
a " lead in " may then be taken from each end. 
(2) With reference to the circuit you mention, it 
does not greatly matter whether the filament re- 
sistance is in the negative- lead or the positive 
lead, but the former arrangement is best adopted 
as a standard. 

F. T. Mc.D. (QUEEN VICTORIA ST.). 
is about to instal a receiver in his house which 
looks on to an Electric Railway, and his 
aerial will be upon about the same level as 
the overhead electric wires, and within 100 
yards of the same. He asks whether he is 
likely to experience much interference: 
You should make every effort to erect your aerial 
at right angles to the power line, otherwise we - 

are afraid you are very likely to get a consider- 
able amount of interference if you are using a, 
valve ' set, particularly if you use much low -fre- 
quency 'amplification. - 
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can we claim a distinct superiority amongst so many good headphones? 
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apparatus which has been installed at our Works after long years of 

experiment. When tested by ear, it is found that sound in one receiver 

cannot be matched with another by a margin of eighty degrees. By 

our apparatus we are able to match the corresponding note in each 

to within five degrees. Ask your Dealer for Brandes. 
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CONFIDENCE! A train rushing at dead of night over the great high bridge slung over a roaring torrent. An error of judgment on the part of the driver, a fault in the bridge design, and hundreds of passengers will be dashed to pieces. 
Their publications constitute the bridge over which the Radio Press have carried half a million readers to wireless success. They have the absolute confidence of the wireless public, and a full appreciation of their responsibility is the secret of the success of this great enterprise. 
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" I keep six honest serving men 
(They taught me all I knew), 

Their names are What and Why and When 
And How and Where and Who." 

AND Radio Press can offer you, too, some honest 
serving men who will do their best to teach you 
some of the principles of Radio. The Library 

shown below contains some of the most entertaining 
and instructive Wireless Books ever published. 
Whilst it is perfectly true to say that some progress 
can be made without the aid of books, yet a great deal 
of wasted labour may be avoided by making use of the 
experience of such well-known authorities as John 
Scott -Taggart, F.Inst. P., A.M.I.E.E., Percy W. Harris, 
G. P. Kendall, B.Sc., and the others whose names are 
so familiar to regular readers of Radio Press publications. 
If you are thinking of building a new Set this Autumn, 
you cannot do better than invest in one of the many 

I Wireless for All 9d. By John Scott -Taggart, F.Inst.P., 
A .M.I.E.E. 

2 Simplified Wireless I/- 
By John Scott -Taggart, F.Inst.P., A.M.I.E.E. 

3 How to Make Your Own Broadcast 
Receiver 1/6 By John Scott -Taggart, F.Inst.P., A.M.I.E.E. 

4 How to Erect Your Wireless Aerial... I/- By B. Mittelf, A.M.I.E.E. 
5 The Construction of Wireless Receiv- 

ing Apparatus ,. r/6 By P. D. Tyers. 
6 The Construction of Crystal Receivers 1/6 By Alan L. M. Douglas. 
7 How to Make a " Unit " Wireless 

Receiver ... ... 2/6 By E. Redpath. 
8 Pictorial Wireless Circuits ... I/6 

By Oswald J. Rankin, 

1{IPLIN6. 

constructional Books or Envelopes available in this series. 
You will find that every step is explained so clearly 
that Set building becomes absurdly simple. 
On the other hand, you may not be getting the results 
you should-perhaps you are ignorant of the elementary 
principles of broadcast reception-then one or two 
books on the valve will provide you with much useful 
information, and set you on the road to proficiency. 

Examine these Books at your Wireless Dealer's or 
Bookseller's and commence your Wireless Library now 
-you will find it a most profitable investment. All 
Radio Press Books can be supplied direct (postage 2d. 
per volume or 3d. per envelope extra). 

9 Wireless Valves Simply Explained... 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

so Practical Wireless Valve Circuits .. 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

12 Radio Valves and How to Use Them 2/6 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

13 5oo Wireless Questions Answered ... 2/6 
By G. P. Kendall & E. Redpath. 

14 02 Tested Wireless Sets ... 2/6 
By Percy W. Harris. 

25 More Practical Valve Circuits .. 
By John Scott -Taggart, F.Inst.P., 
A.M.I.E.E. 

16 Home -Built Wireless Components 2/6 
17 Wireless Sets for Home Constructors 2/6 

By E. Redpath. 
18 Tuning Coils and How to Wind Them r/6 

By G. P. Kendall, B.Sc. 

3/6 

Radio Press Panel Cards. 
How to Make the W.I. Receiver ... 
By Herbert K. Simpson. 

Radio Press Envelopes. 
2 How to Build an S.T.roo Receiver ... I/6 

By John Scott -Taggart, F.Inst.P., 
A .M.I.E.E. 

2 How to Build a 4 -Valve Receiver 2/6 
By Percy W. Harris. 

3 How to Build the " Simplicity " 
3 -Valve Set By G. P. Kendall, B.Sc. 2/6 

4 How to Build the All -Concert de Luxe 
Receiver By Percy W. Harris. ... 2/6 

Simplex Wiring Charts. 
For 2 -Valve Set ... r/- 

2 For 3 -Valve Set ... ... ... r/- 
3 For 4 -Valve Set ... r/_ 
Radio Press Wireless Panel 
Transfers ... ... ... ... 6d. 

RADIO PRESS Ltd. - The Largest Wireless Publishers in the World. 

Gilbert Ad. xj4;, 
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New Burndept Wireless Apparatus
with special features.

THE

THE
VAL

ANTI -PHONIC A /-TA94.\

VE HOLDER. ,-,,,.-,,
, --,, ---_,%,

Anti -Phonic Valve Holder (PI
=

the microphonic noises .-
with dull -emitter valves, -.

ETHOPHONE
A

. DUPLEX-
Loud Speaker Receiver

for Five Guineas.
F you desire loud speaker reception

of broadcast, but do not wish
eliminates
associated

and prolongs the life of any type of valve /1

to go to great expense, the
by protecting the filament. It consists Pi/ EthoPhone-Duplex is the set for you.
of an outer insulated shell, which screws k:.--

=; At five guineas this fully -guaranteed,
rigidly to a panel, or base, and a valve t1 -2 simply -controlled instrument of real
holder which " floats " on springs inside. Burndept efficiency represents the finest
the shell. There is no capacity between I a value in wireless apparatus that has
the sockets as there are no nuts on them. ever been put on the market. The
The risk of short circuits is eliminated Ethophone-Duplex will receive broad -
owing to special construction. A special

i 1

1 cast on a loud speaker within about
arrangement prevents the straining of the
springs when a valve is inserted or

20 miles of a normal power broadcast
station, and about 100 miles of the

i I 111

withdrawn. The advantages of fitting The illustration shows how
in the Anti -PhonicAnti -Phonic Valve Holders to sets, valve11_4rr

vibrates when

high -power station. The range on
head telephones is four or five times

especially portables, are very obvious. tapped. Normally, the as great. Bright -or dull -emitter valves
No. 401. Anti -Phonic Valve Holder. Diameter springs in the base protect may be used without alteration to the
2i ins. height just over I in. For panel or base the filament from shocks.
mounting, 6s.

set. Wavelength range : from 250
metres upwards. The coil -holder has

BURNDEPT a 5-1 geared vernier control.

STANDARD CONDENSERS.
new Burndept Condensers are so well designed thatTHESE

of the power applied to them only 0.05 per cent. is lost.
They are guaranteed to have a capacity not less than their

rated capacity and not exceeding their rated capacity by more than ,

12 per cent. Where great efficiency is essential-as in short - o . "

wave reception-they will be found most satisfactory. To keep
out dust and to obviate hand -capacity effects, steel snap -on
dust covers are provided. An important feature is the construe-

i
?..'.. . *;-..."

tion of the spindle, which is entirely self -aligning. The upper
phosphor bronze bearing rotates in a flexible steel housing, 4
and the lower bearing consists of a steel ball running between

hard brass cones. This patented method of
construction ensures easy, even move-

' J- ment, while slight wear is automatically
.;. taken up, the capacity of the condenser

remaining unchanged. The tension can
4-rl. be adjusted as desired. The illustration-, shows a Burndept Standard Condenser

without the dust covers.
Purndept Standard Condensers complete for mount- No. 1503.-Ethophone-Dup:ex, without valves.

. r ing on any paneE from 136 to 1 inch in thickness : coils, batteries etc., with instructions. Price,
No. 916. Capacity .00)5 mfds. ... £12s. 6d. £5 5s. Od., to which must be added il 5s. Od.
No. 417. Capacity 001 mfds. .. £1 7s. 6d. Marconi Licence.

Demonstrations of

Wireless Ap
paratus can be ar

BURNDEPT LT D.,Burndept

Aldine House,
Bedford St.,

BURNDEPT.
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Post Office Hypocrisy
GENERAL indignation has been

aroused by the growing ten-
dency of the Post Office to
impose restrictions on wireless

transmission, and, although wireless
transmitters are only a small section
Of the experimental movement, yet,
nevertheless, they represent an ex-
tremely iniportant section, and they
will be backed to the full by all who
have any interest in experimental
pt. -ogress.

-It is with great satisfaction that we
notice that the Radio Society is now
tackling the problem of Post Office
interference. The mutual admiration
society, which has hitherto existed
between the official amateur associa-
tion and the Post Office has broken
down, and although a prominent offi-
cial of this Government department
admitted to a Press representative
that he " greatly admired Dr.
Eccles," we are glad our President is
getting down to solid facts.

Put bluntly, the British Post Office
has consistently placed obstacles in the
way of experimental progress, and the
Radio Society's protests have been as
water on a duck's back.

After the war, the Post Office main-
tained for an unnecessarily long period
onerous restrictions as regards wireless
reception. In August, 1922, they
strongly opposed any broadcast trans-
mission at all in this country, but after
much trouble the Radio Society obtained
from them a half -an -hour transmission
from Chelmsford each week, by means
of continuous waves. " It is regretted
that it has not been found possible
to agree to the inclusion of wireless
telephony in the arrangement," reads
a letter dated August 19, 1922. Here
was an important radio society humbly
requesting some co-operation from the
British Post Office, -who, however-,, re-
gret -that they cannot even permit a

few minutes telephony to be broad-
cast.

This is a typical example of a con-
sistent Post Office attitude, and it
seems positively ludicrous when one
considers the extent of broadcasting
to -day.

Then, of course, we had the deplor-
able situation about experimental
licences. The writer of this editorial
was a member of a small deputation to
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the Post Office to obtain an alleviation
of. the harshness with which the Post
Office were refusing 'experimental
licences, the only licences at that
time..which enabled experimental

_ wireless work to be done. To -day, three
quarMrs of, a million people are making
or using, home-made apparatus., There -
is no logical reason why licences should_
no! have been issued at that date.

743

The only result of this very important
conference with the Post Office was
that a memorandum was issued after-
wards remarking upon the great cour-
tesy of the Post Office officials and
their sympathetic attitude. Be it
noted, however, that this sympathetic
attitude did not result in any- exten-
tion 'of licences.

We then had .the summer of -5923,
which nearly wrecked the wireless in-
dustry, and which created more an-
tipathy towards the Post Office than
that department has ever experienced.
Long delays and the appointment of
a committee (whose work was futile,
and whose final recommendations were
totally ignored) were regarded with
grinning complacency by permanent
officials of the Post Office, whose cal-
lousness in this matter will live long
in the memory of every experimenter
who wanted a licence and every ex-
perimenter whp had a licence, but had
even the smallest amount of public
spirit.

Fortunately for experimenters,
powerful manufacturing interests, and
a Post Office visit to the U.S.A.,
obtained far them what the Radio
Society had vainly pleaded for.

This recent history shows what atti-
tude the Post Office has taken in the
past, and also it shows how absolutely
unnecessary the restrictions at the time
were. The same niggardly spirit of
the Post Office is as manifest to -day
RS it was in 1922 and /923.

Let us look at some -of the statements
of Post Office officials in the past, and
we will see how charmingly reason-
able they are before meetings of the
Radio Society. 'At the second Annual
Conference of Wireless Societies, 'in
142z, a Post Office official regarded

. with horror the idea of membership of
a Radio Society ,being necessary before

(Continued on page 762.1
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A contrast in valves which may be seen at the Exhibition, the large one'
being a ten kw. water-cooled transmitting valve.

THE first impression on
entering this year's Wire-
less Exhibition at the

Albert Hall is one of the sanity
and commonsense of the whole
affair. In previous shows the
stands have often alternated be-
tween the sublime and the ridicu-
lous-on the one hand we have
had monuments of cabinet work
of the one or two hundred
guinea varieties, watched over
by immaculately dressed young
men who stand out gracefully
against a background of velvet
and luxury, while on the next
stand one could see mountains of
condensers, dials, knobs, and
what not. This year there is
none of this annoying dispropor-
tion. All the stands are of the
same size, and the scheme of
decoration chaste and effective ;
the whole industry seems to have
" come down to earth," and now
caters for the man who is really
interested and who does not
mind spending a few pounds so
long as he gets good value.

The organisers of the Exhibi-
tion are certainly to be con-
gratulated upon the artistic lay-

out, although the disposition of
the stands in circles makes it
difficult to tour the Exhibition as
a whole and not miss sections
of it.

The Exhibits

The exhibits themselves can,
of course, be divided into two
n -lain headings of complete sets
and components. In the general
design of sets there seems to be
considerable improvement in the
last- twelve months, and it  is
gratifying to see how some of
the larger firms have realised
that it is not beneath their dig-
nity to make a good set at a
reasonable price. Armstrong
supersonic heterodyne receivers
are beginning to make their
appearance, and we particularly
noticed those of the Western
Electric Co. and General Elec-
tric Co. respectively. The
Western Electric instrument is
very compact, and contains
seven valves (all " peanuts "),
used successively as first detec-
tor, oscillator valve, three stages
of intermediate frequency,
second detector valve, and one
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stage of transformer -coupled
note -magnification. The set is
exceedingly compact, and to ob-
tain this compactness it has
been necessary to shield every
stage with a metallic casing.

The General Electric Co.'s
supersonic heterodyne is rather
more conventional in appearance, -
being made up in a large cabinet
with all the valves projecting in_
front. The British Thomson -
Houston Co. also have an instru-
ment which we believe works on
the super -heterodyne principle.

Among the " straight cir-
cuit " sets an interesting in-
strument is exhibited by Burn -
dept. In this the aim of the
designer is to give a set which
is exceedingly simple to work
for the man
up the art, but is so adjustable
that later, when he learns more
about it, the necessary flexi-
bility is made available. There

A compact 5 -valve receiver by
Metropolitan -Vickers, Ltd.
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* * *
A few notes on this
year's Wireless Show

are two stages of tuned high -
frequency, stability being ob-
tained by stabilisers working on
a novel principle. Range
blocks with fixed loose coupling
between the aerial and the closed
circuit are provided, and a switch
enables both high -frequency
stages to be cut out, so that all
tuning can be conducted on one
dial, when the set is near
enough to a broadcasting station
for good reception to be obtained
without high -frequency stages.
The more experienced listener
can substitute for the range
blocks a three -coil holder, thus
getting the benefit of variable
coupling and reaction as desired.
Stages of low -frequency amplifi-
cation are, of course, provided.

The Sterling people have a
good range of receivers, includ-
ing reflex sets using small frame
aerials. Among other reflexes
shown are the Marconiphones,
the Ediswan TwoVee, certain
sets by Metropolitan -Vickers.

Loud Speakers

Loud speakers of all kinds are
an outstanding feature of the
show. The large Marconi loud
speakers, the invention of Capt.

The Pri max Loud -Speaker.

Wireless Weekly

A handsome frame aerial receiver, ornamented with Japanese lacquering,
on the Sterling stand.

Round (used to broadcast to the
public in the Hall) are remark-
ably faithful in their reproduc-
tion, and should do much good
in removing from the minds of
the general public the impression
that loud -speaker reproduction is
a metallic -sounding and " trum-
pety " affair. So far as loud
speakers for the home are con-
cerned, these exist in great
variety, but as they all have to
be taken " on trust " (there
being no demonstration of any
one of them), the public is quite
unable to make comparisons of
anything but external appear-
ances. So far as the horn
varieties are concerned, prac-
tically all the manufacturers are
adopting about the same shape,
the horns being decorated in all
kinds of colours, and some with
the most bizarre patterns.
Because it does not comply with
the general uniformity of design,
the Sterling Primax loud speaker
stands out from the others in
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great contrast. This loud
speaker has a pleated diaphragm
over a foot in diameter which
distributes the sound without any
horn. One of the most beautiful
exhibits this year, and certainly
the one which has attracted the
most attention, is a graceful
bronze figure holding aloft a
Primax loud speaker, the dia-
phragm of which has been
finished in a bronze colour to
match the statue. It is illus-
trated in one of our pictures.

Great interest is being shown
in the various unit systems,
although there are no special
novelties this year. The Polar
Block method, the Cosmos
Radiobrix, and one or two
others attract most appreciative
audiences whenever demonstra-
tions are given. The leading
valve manufacturers are, of
course, showing their products.
In the smaller components Dubi-
lier have several interesting new
lines, with new mouldings for
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their fixed condensers, of much
better finish than formerly. The
clips, too, have improved; are
made removable so that a grid
leak can be placed across the
fixed condenser, or in series with
it, for tuned anode work. This
firm are also making a square -
law condenser and other special
variable condenser, in which in
changing from the series to the
parallel adjustment a good over-
lap is possible.

The Radio Communication
Company have a number of use-
ful devices for the home con-
structor, including their special
resistance -capacity coupling unit,
which has been very carefully
thought out, and a new dual
filament resistance. Burndept
are showing their new anti-
microphonic valve sockets, which
quite effectively remove the
microphonic troubles inseparable
from most dull emitter valves.
Peto-Scott are showing a good
line of parts and complete sets.
Their Pilot panels are also
attracting attention, these being
cut, finished, and engraved for a
very moderate figure. The
Bowyer -Lowe Company are
showing their well-known square
law condensers, both single and
double, and their guaranteed
panels, which are also obtain-
able cut, polished and engraved
for any Radio Press Set. Ready -
cut and polished panels are also
being exhibited by the British
Ebonite Company.

Radio Instruments are, of

course, making a big show of
their new intervalve trans-
former, a large model being ex-
hibited to show the method of
winding, for which a very low
self capacity is claimed. On the
Marconi Stand the new Marconi -
phone Transformer is well in
evidence.

The high -power transmitting
valve exhibited by the Western
Electric Company attracted a
considerable amount of attention
from the mare advanced ama-
teur. This is a water-cooled
valve and considering the power
it can handle (up to io kilo-
watts) is remarkably compact.
Another high -power water-cooled
valve is shown by the Marconi-
Osram people, while Mullards
are also showing high-powered
valves of their well-known de-
signs. The Cossor firm are
making a big feature of the
" Wuncell." Although there
are few outstanding novelties in
accumulators, the well-known
makers of storage batteries are
showing their regular lines, and
judging by the crowds round
their stalls, the public are anxious
to learn as much as possible
about these devices. Now that the
power valve is coming into more
general use, the problem of high-
tension supply is becoming acute,
and with multi -stage amplifiers
the drain on an ordinary high-
tension battery of the dry -cell
type is very serious. High-ten-
sion accumulators are now ob-
tainable at the quite reasonable
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price_ of one shilling per volt,
and whilst this, of course, seems
a high first cost (much higher
than dry cells), the maintenance
cost is extremely low. The man
who is now in a habit of pur-
chasing a sixty -volt dry battery
every few months should cer-
tainly consider whether it is
worth his while to pay three or
four pounds for one of the equi-
valent voltage accumulators. If
you consider it on a two -years'
basis, it will be found in many
cases that the high-tension accu-
mulator is cheaper.

Accumulators of low ampere -
hour capacity are also being
shown for dull emitters. We
are glad to see this, as many
people have been grossly over-
loading dry cells fore filament
lighting, and expectinc, to get
from them far more than they
can possibly give. A large num-
ber of very useful components,
well made, are exhibited by
Messrs. McMichael, while the
multitudinous uses of " Clix "
are being publicly demonstrated.

It is certainly gratifying to
note that the industry has settled
down on sound lines. Extrava-
gant claims, freak sets, and use-
less components have dis-
appeared. The public is no
longer deluded into buying
shoddy sets and components, and
good material is now obtainable
at quite reasonable prices. Cer-
tainly this year's show augurs
well for the future of the great
new industry. -

A general view of the Exhibition. The Radio Press stand may be seen to the left of the centre, at the back.
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Snaggsby This Time
IT was Snaggsby, I think, who

was the first to suggest that
the Little Puddleton wireless

club really ought to obtain a
transmitting licence, so that its
activities might be broadcast to
an eagerly -waiting world, not
only in cold print, but also
through the more romantic
medium, the ether. He came to
see me about it a day or two
before he raised the question in
the club -house. As he sat and
smoked, he suddenly said, " I
have been thinking? " " That
is not an original remark,
Snaggsby !" I replied, "Poddleby
reported recently that exactly
the same phenomenon had
occurred to him, and certainly
the results were little short of
disastrous. If I remember aright
it resulted in his spoiling two
suits of clothes, a carpet, and his
wife's temper. I therefore urge
you to bear this terrible example
in mind and, if necessary, to
stifle at birth the results of your
mental activity." Snaggsby
waved his hand, blew a cloud of
smoke, got up, sat down again,
made some more smoke, cleared
his throat, opened his mouth and
shut it again. " Come on," I
said, " it is quite obvious that
you, are oscillating under the im-
pact of brain waves. Is there
not an old song which tells of a
lady upon whom some terrible
disaster had fallen? Did not her
old nurse say, she must weep
or she will die? ' I do not want
you to weep if you can help it,
for this is a new hearth rug ;
and I would rather that you did
not die here, since the maids have
strong objections to removing
corpses in the morning. Speech,
however, is obviously necessary
or something untoward will
happen. Out with it, my friend,
and let me know the worst."

The Great Idea
Thus encouraged, Snaggsby

became more communicative.
" We must have a transmitting
licence," he said. " We," I
roared, " we? You speak for
yourself, my friend. You ought
to have one, I know, for the
howls that you produce fre-
quently make my hair stand on
end and are heard as far away as
Bilgewater Magna. But I have
a perfectly clean sheet. I can
stand up before the world and
say with my hand upon my heart
'that I oscillate not, neither do I
howl." " I am not talking about
you or me, you ass," said
Snaggsby, with some heat, " I
mean the club. Here we are,
quite the most up-to-date and
go-ahead club in the country, and
all we do is to receive other
people's transmissions instead of
sending out things ourselves.
Now I don't believe there is a
member of the club who knows
the first thing about transmitting.

A Terrible State
" You must admit that this is a

terrible state of affairs amongst
really keen wireless people like
ourselves." He went on to say
that of course none of us wished
to brag, but there was no doubt
about it that the Little Puddleton
Club was by now the best known
in the world, and that on every
hand people were asking, " Why
don't those fellows do something
to show us what they are made
of? " Only the other day he had
overheard a conversation be-
tween two residents in Bilgewater
Magna, one of whom was telling
the other (who cordially agreed)
that he did not believe that those
Little Puddleton fellows really
knew anything about wireless.
They just sat at home listening
to broadcast programmes on
ready-made sets, or went to the
club and aired their ignorance for
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each other's benefit. This kind
of thing, Snaggsby insisted, was
not to be borne, and I was rather
inclined to agree with him, for
there is no more patriotic a Little
Puddletonian than myself.

The Club Hears the Worst
At the next meeting Snaggsby

stammered out his proposal to an
electrified meeting, whilst I, who
was seconder, made an eloquent
little speech which put the whole
case in a nutshell. Members were
inclined to be a little doubtful at
first, and there was a good deal
of discussion, but in the end the
resolution was carried that a
transmitting licence should be
applied for instanter. The
authorities, I am sorry to say,
showed a lamentable lack of
appreciation of the services to
the great science of wireless
rendered in the past by the club.

Red Tape
Instead of sending us by return

of post, as we had expected, full
permission to transmit as freely
as we liked and their official
blessing, they merely wrote a
cold-, formal letter, enclosing a
horrible document in which all
kinds of questions had to be
answered. This was duly com-
pleted and despatched. Then we
sat down waiting with as much
patience as we could summon for
our permit. The first one that
came was far from satisfactory,
for it merely gave us leave to
use an artificial aerial. This, as
General Blood Thunderby re-
marked, was nothing more or
less than an insult. He volun-
teered to go at once to London
as the club representative and
get matters put right without
delay. We despatched the
General upon his mission with
hearts full of hope. By three
o'clock that afternoon we re-
ceived an official telegram: " We
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surrender unconditionally -;
for heaven's sake remove your
warrior ." The General was
recalled by wire and congratu-
lated heartily, and the licence
turned up by the following morn-
ing's post. I won't tell you the
full story of his onslaught, as re-
counted by himself, but when I
say that he appeared to have
opened his mouth and let himself
go, you will understand that the
officials must have had a pretty
hectic time.

We Begin
Everything being now in order

it remained only to erect our
transmitter. It was decided to
begin in quite a small way, for
as Bumpleby Brown said, " It
never does to rush things, and
we don't want to be accused of
swanking." Everybody contri-
buted his mite to the club trans-
mitting set. As I possess no gear
of any kind suitable for the im-
portant parts of the apparatus,
I could do no better than some
terminals and a couple of rheo-
stats, all of which were claimed
in the most barefaced way by
various members of the club as
their own property. I did, how-
ever, offer, and the offer was
accepted with alacrity, to proceed
to Bush House to consult Mr.
G. P. Bendall, of the Inquiry
Department. I presented myself
in his sanctum armed with an
ample supply of half-crowns.
These I placed upon the table in
front of me, and he, with one eye
upon a stop watch, removed one
of them from my side of the table
to his with a kind of croupier's
rake at frequent intervals. He
is really a very charming fellow,
but as I had lots of questions to
ask, the interview was an expen-
sive one for the club, particularly
as he suddenly went off into a
discussion on tuning coils, plying
his rake with great skill at the
end of each ten minutes. At the
end of our interesting conversa-
tion I was full of information
about methods of winding, but
remembered when I was outside
the door that I had hardly been
able to ask a single question on
transmission, and that there was
not a half-crown left. On my
return to the club I was received
rather coldly, even though I
offered to give the finest lecture
that they had ever heard on coil
winding. It was seriously pro-
posed by Poddleby that the half-

crowns expended should be
debited to my account. I am
afraid that Mr. Bendall is in for
rather a rough time, for next
week we are sending up General
Blood Thunderby to consult him
provided with only two half-
crowns. If ht does not tell Mr.
Bendall a few things about tun-
ing coils I shall be surprised.

Renewed Efforts
Feeling that my reputation had

somewhat suffered amongst the
members of the club by my visit
to Town, I then proposed a
scheme, which was agreed to at
once. " Mr. Hercy Parris," I
said, airily, " is a friend of
mine." This is quite true; in
fact, I frequently call him Hercy
when I think that he is far
enough away not to be able to
hear. I will write to my friend,
Mr. Hercy Parris, who has just
started a transmitting station of
his own at Wimbledon. I will
propose myself for a week -end
with him, and I am quite sure
that he will be delighted to have
me. During my stay with him
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I shall pick up lots and lots of
tips, and if I am lucky I shall be
able to borrow some very useful
gadgets." I wrote, therefore,
debiting the club the three -half-
pence for the stamp, a n d
anxiously awaited the reply.
When it came I must say I was
rather disappointed, for he said
simply, on a postcard, mark you,
" Afraid that during next ten
week -ends shall be engaged in
designing circuits for the follow-
ing months. May be able to put
you up next summer if I can find
a vacant week -end. Am insuring
all my wireless stock against
loss." This was a rebuff, as you
will admit, but I am not yet
defeated. There are othcr
members of the Staff who know
something of transmission and
have suitable gadgets. Perhaps
I shall have better luck with
them. Meantime, the club is still
getting ready to transmit, and
you may expect something rather
out of the ordinary when its
preparations are completed.

WIRELESS WAYFARER.

A close up of the interior of a Marconiphone four valve receiver
embodying the new Marconi transformer.
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Those Touching Plates

FVERYONE, I suppose, has
had some experience of the
troubles caused when- the

moving plates of a variable con-
denser touch the fixed at some
point when they are rotated.
This can be the most annoying
of all faults when, as has just
happened to me, it occurs in a
condenser mounted in a very
complicated set which cannot be
removed for repairs without un-
soldering a good many wires.

Self Oscillation
Touching plates may give rise

to a good deal of bother without
the cause being suspected. I had
an example of this the other day
with a set containing two tuned -
anode -coupled H.F. stages. It
was'not working well, and there
was a tendency to fall into self -
oscillation. Both the anode tun-
ing condensers appeared to be
up to the mark, for no clicks or
other noises were heard when
either was rotated. After a long
and fruitless search for the
trouble I happened to remove the
second anode coil and to rotate
its condenser whilst it was not
there. Terrific noises indicated
that at one point the plates were
touching.

How a condenser of good
quality, which works perfectly

IHAVE just had a rather curi-
ous occurrence in a set fitted
with a resistance -coupled note

magnifier. This system ofcoup-
ling is becoming more and more
popular for note -magnifiers,
owing to its freedom from the
usual distortion due to inter-
action between circuits. As a
good many readers probably use
sets fitted with it, this type of
coupling the occurrence in this
particular set may be interesting
to. them. When first made up it
functioned very- well indeed,
giving good signal strength with
an entire absence of distortion.

Reduction in Signal Strength

At the end of about a month the
strength had fallen off consider-
ably, the low frequency valves

before being mounted in the set,
can suddenly develop this fault I
do not know, but even the best of
them are liable to do so at times.
The job of setting matters right
may be a perfectly easy one, or
it may prove to be a long and ex-
asperating business. The way
not to set about it is to find the
point at which touching is taking
place and then to give one or
more of the moving plates a bend
upwards or downwards with the
intention of correcting it. To do
so merely means that if you cure
them of touching at one point
you will make them do so at
another.

The Moving Plates

See first of all whether the
moving plates are firmly locked
together on the spindle. One of
the commonest causes of misbe-
haviour on their part is that the
nuts securing them have worked
loose, allowing them to wobble a
little. These nuts can usually be
tightened with a spanner without
it being necessary to remove the
spindle from the body of the con-
denser. If the moving plates are
not loose, turn your attention to
the fixed ones. These are
usually secured by three long
bolts, which also form the frame
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of the condenser by supporting
the top and bottom pieces.

Should it happen that these
bolts have been tightened up un-
evenly, it will be found that the
frame has been pulled askew.
Owing to the strain the bushes at
top and bottom are no longer.
properly aligned, and the spindle
will not be quite at right angles
to the fixed plates. Hence the
moving plates which it carries
will be cocked up a little at one
end and will droop slightly at the
other. The remedy in this case
is to work the nuts upon the sup-
porting bolts one against the
other until the moving plites
mesh truly with the fixed.

The Fixed Plates
Should the moving plates be

quite level, but either too high
or too low, the fixed plates
should be raised or dropped a
little by means of the nuts on
the long bolts. This hint ap-
plies to most standard con-
densers ; some, however, have an
adjustment for regulating the
height of the moving plates,
which makes matters much
easier.

When it is found that " touch-.
ing " is caused by some of the
plates having become bent, it is
not, as a rule, worth while to
attempt to straighten them.
Plates can be bought so cheaply
that by far the best way is to
purchase a new set.

N. O. P.

Anode Resistances

showed occasional signs of oscil-
lation and the original purity of
reception was spoilt. At first
sight the case was rather a
baffling one, for everything
appeared to be in order, both
with the wiring and with the com-
ponents. Tests with a milliam-
meter showed that of the two
resistances, each of which was
marked 6o,000 ohms, one had a
value of rather under io,000,
whilst the other was about
15,000. They were not of par-
ticularly good quality, and what
had happened Was that they were
not able to stand up for long to
the load of the plate circuits.
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Warning

Both of them had given way,
with the result that the whole
equilibrium of the circuits was
upset. When you buy anode re-
sistances, either fixed or variable,
it pays always to get those that
are of well-known and reliable
make. Poor ones may fall off
considerably when they are in
use, and in some cases their
value may vary from day to day
with changing atmospheric con-
ditions. With these things the
set can never be relied upon, for
signal strength will not be con-
stant.

M. A. Y.
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Fig.1.-A simple aerial tuning circuit
using constant aerial tuning.

FURTHER development
can be made of Mr. J.
Scott-Taggart's "Constant

Aerial Tuning " device, in which
(Fig. i) by the use of a small
fixed series aerial condenser a
great deal of that uncertainty is
eliminated which usually attends
the introduction of a new receiver
on to an aerial of undetermined
character. The effect of this
small series condenser is to
minimise the active aerial -to -
earth capacity, which would
otherwise load up the grid -tun-

a ing-circuit to an undetermined
extent, and may play havoc with
the tuning range as. determined
by the designer or constructor of
the particular set on his own
aerial.

Series -Parallel Tuning
This development, which has

a useful application in certain
cases, consists in making variable
BOTH the small series condenser
in the aerial and also a small
parallel tuning condenser
arranged as usual across the
tuning inductance. With only a
small portion of a low -minimum
variable series condenser in use,
the effective capacity of the aerial
is reduced to such a low figure
that quite a small parallel tuning
condenser will cover a consider-
able wavelength range, if the
tuning inductance has small dis-

Bu
tributed capacity ; at the same
time the total tuning capacity
can be kept low. In crystal
reception, as is shown by actual
measurement of resulting signal -
strength, the use of a small series
condenser with a proportionately
larger inductance (an arrange-
ment which is historically derived
from a compromise necessitated
by the excessive size of ships'
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Combined Series -Parallel
Aerial Tuning

By A. D. COWPER, M.Sc., Staff Editor.
Ea"

aerials when short-wave reception
is in question). produces a loss
of signal -strength which corre-
sponds closely in magnitude to
that produced by a series resist-
ance deliberately introduced into
the aerial, of a value equal to the
" reactance " (effective H.F. re-
sistance) of that same small
condenser to an oscillating
current of the same frequency,
when inserted in an untuned
circuit. But in valve reception it
is an entirely different story : the
small condenser acts as an
efficient capacity coupling, and at
the same time minimises both the
effects of excessive capacity and
of resistance -damping in the
aerial. A bigger voltage build-
up in the local oscillating circuit
(with its comparatively less im-
portant damped aerial -branch) is

E

Fig. 2.-A circuit which will tune all
inductance. The variometer may

condenser for
thus possible ; and reaction can
be applied in a much more refined
manner. A marked increase in
selectivity necessarily follows,
though, of course, it does not
become in this respect comparable
with the semi-aperiodic types of
coupling, or to proper loose -
coupling in a two -circuit tuner.

Tuning Inductance
If a low -resistance tuning in-

ductance is used in the form of,
e.g., a basket -coil on a I in.
former of No. 20 S.W.G. d.c.c.
wire, say, 4o to 75 turns (accord-

ing to the aerial and range of
wavelengths in question), and
tuning -condensers of really low
minimum capacity, as indicated
in Fig. 3, even a three -plate con-
denser" will give enough range to
bring in two adjacent B.B.C.
stations at a signal -strength and
with a delicacy of tuning which
will be a revelation to those
accustomed to the usual high -
resistance tuning inductances
with large parallel tuning con-
denser, and with the whole of the
aerial -load in addition. The
modest reaction -demands will
also surprise many experi-
menters; a No. 5o coil will
generally suffice over the usual
broadcast range, and often the
ordinary two -coil holder will not
allow sufficiently loose coupling
of the two coils to avoid oscilla-

short-wave B.B.C. stations on one
be loaded with a 0.0003 ALF fixed
higher ranges.
tion with a valve of good filament
emission and high amplification -
factor. The loose coupling here
also reduces that most annoying
feature of the two -coil tuning
device, the continual change of
the aerial tuning with varying
reaction -coupling.

Range Covered
In order to cover a very large

range efficiently with a single
home-made coil of low H.F. re-
sistance, such as indicated here,
one can adopt the highly -
developed tuning arrangement111111 EEEMIII  IN L
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Those readers who are familiar with the advantages
of constant aerial tuning will find in the following

article much to interest and instruct them.

shown in Fig. 2. By using a
rather larger (but low minimum)
variable series condenser in the
aerial, and a rather larger
parallel tuning condenser across
the inductance, with a three -plate
(or so-called " vernier ") con-
denser in parallel with this, we
have the possibility of reducing
the total effective tuning capaci-
ties to a low figure for the
shortest waves (e.g., far Brussels
and Sheffield), whilst using a
fairly large inductance and there-
by obtaining good signal -
strength ; and for the higher
stations, such as Aberdeen and
one or two of the German
stations, we can use a larger
proportion of our aerial capacity
(by putting the series condenser
at its maximum), together with a
reasonable parallel capacity,
under conditions where these are
less harmful to effective signal -
strength. At the same time, with
the small three -plate condenser,
equipped with a long handle, we
have fine tuning available at all
times. Exceedingly smooth re-
action is obtained over a wide
range of wavelengths by means
of the electrostatic reaction -
coupling produced by a plate-
variometer, not deliberately mag-
netically coupled with the A.T.I.
in most cases, of about 5o turns
each on stator and rotor, and
preferably of the internally -
wound spherical type.

Actual Results
Actual trial with a similar tun-

ing device on a country aerial of
an unassuming type showed that,
after dark on a fairly favourable
night, it was an easy matter to
go the rounds of most, if not
every, main B.B.C. stations on
the single valve, followed up by
Brussels, Petit Parisien, Ecole,
Berlin, Breslau, Frankfort, Ham-
burg (with a ghost of Madrid at
the edge of his wave), etc., with
a few of the British relay stations
thrown in for good measure.

The improvement of signal -1 II 11Maiimaii

strength with these tuning
arrangements over that attain-
able with the customary types of
low efficiency is considerably
more than that given by existing
methods of high -frequency ampli-
fication.

a a

The P. 0. and
Amateur

Transmitters
We reproduce below correspon-
dence which has passed between
Mr. Percy W. Harris and the Post
Office. Our comments upon the
attitude of the Post Office are
given in our Editorial.

a a
Experimental Transmitting

Licence 2MQ.
SIR,-With reference to the

above, I should esteem it a
favour if you would kindly grant
me a permit to communicate
with experimental wireless sta-
tions outside this country and on
wavelengths shorter than 15o
metres, together with an increase
of power when required to not
more than 25 watts.

The reason for this application
is that I am at present engaged
on some highly important work
for greatly improving the range
of transmission with very low
powers, and which will, inciden-
tally, have a considerable bearing
on the secrecy of communication.

As the experiments will prob-
ably form the subject of Letters
Patent in the near future, I do
not care to indicate in detail
what these are, but trust that my
standing as an experimenter will
prove my bona fides.-I remain,
your obedient servant,

PERCY W. HARRIS.

Wireless Telegraphy.
SIR,-With reference to your

letter of September 12, I am11111&
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Fig. 3.-A combined series -parallel
aerial tuning -condenser circuit.

directed by the Postmaster -
General to say that the use of
power over io watts and of
wavelengths below 15o metres
can only be allowed in cases
where special justification is
shown, and with the consent of
the Government Departments
other than the Post Office which
are interested in wireless com-
munication.

If, therefore, you will furnish
full details of your proposed
experiments, stating what wave-
lengths below 15o metres you
require, and indicating clearly
why you consider the use of such
waves and higher power essen-
tial, the matter shall receive
attention. Any information
which you may furnish on the
subject will be treated as confi-
dential.

As regards your application for
authority to communicate with
foreign stations, I am to say
that permits granted for the use
of wireless sending apparatus are
for experiments in wireless tele-
graphy between stations in Great
Britain and/or Northern Ireland,
although this was not expressly
stated in the earlier permits
issued. Communication with
another country is not considered
to be necessary under normal
conditions, but the Postmaster -
General is willing to consider
any application for further facili-
ties on receipt of detailed parti-
culars of any experiments with
stations abroad and evidence of
an arrangement for co-operation
by a foreign or colonial experi-
mental station or stations.-I
am, sir, your obedient servant,

J. W. WISSENDEW,
for the Secretary.

a
a

a

a

a

a

a

a

a

a

a

a

a

a
a
a

a
a
a

a
a

a
a

a

ta

a

a
a

        II  a  11 11

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly

me.

Random Technicalities.
By PERCY W. HARRIS, Assistant Editor.

Some Notes of interest to the Home Constructor and Experimenter.

NW7 HEN listening to amateur
transmitters after broad-
casting hours, one fre-

quently hears the statement made
that the speaker is getting i or i
or whatever the fraction may be,
of an ampere in the aerial, as if
this was an indication of power.
Furthermore, it is quite evident
that many transmitters are under
the impression that amperes in
the aerial are all that matters,
and that any increase in aerial
current is bound to mean an in-
crease in radiation. This fallacy
is fostered to a certain extent by
the often incorrect reference to a
hot-wire ammeter in the aerial
circuit, as a " radiation meter."

* * *

In a transmitting aerial our
great object is to " get the juice
away," not merely to obtain a
high current in the aerial wire.
It is quite possible to have two
aerials, in both of which an
ampere of high -frequency current
is registered, one radiating excel-
lently to long distances and the
other barely getting a mile or
two. We should therefore always
aim at maximum radiation rather
than maximum aerial amperes.

* * *

In a transmitting aerial we
have two important factors to be
considered-ohmic resistance and
what is termed the radiation
resistance. Radiation resistance
is the convenient, if somewhat
loose, term to indicate, in figures
to which we are accustomed, the
power we can get away. If we
state the radiation resistance in
so many ohms, this means that
the same amount of power is
radiated as will be absorbed by a
plain resistance of that number
of ohms.

* *

Now; we want ohmic resist-
ance, which is of no value to us,
to be as low as possible and our
radiation resistance to be as high
as possible. If the total high -
frequency resistance is, say, io

ohms, we want the largest
possible percentage of this to be
taken up by the radiation resist-
ance. It is thus easy to see that
two aerials both, say, having a
high -frequency resistance of the
same figure, one may radiate
much better than the other.

* *

It will now be seen how mis-
leading it is to rive the aerial
amperes only. Let us suppose
that by some alteration of shape
or general arrangement we are
able to increase our radiation
considerably. We will assume
for the moment that our previous
total high -frequency resistance
was zo ohms, and that the
change we have made has in-
creased the radiation resistance
by io ohms. Our total resistance
will now be 3o ohms and aerial
current will actually drop ; this
will be seen from a few simple
figures. If we have, say, to
watts of power dissipating some
way or other in the aerial system,
and the total resistance is 20

October 8, 1924

ohms, then, according to the
fortnulw 12R, the current will be
approximately .7 ampere. Let us
now add to ohms to the radiation
resistance, making a total resist-
ance of 3o ohms, the current
necessary to dissipate io watts
will be approximately .57 ampere.

*

And then there is a matter of
counterpoising; I am not con-
cerned at the moment with
whether a counterpoise is a better
arrangement than a direct earth.
I merely take this opportunity to
point out that erecting a counter-
poise, say, io feet above the earth
reduces the effective height of the
aerial by that much, and from
an increase in capacity can easily
increase the aerial amperes with-
out any improvement in radiation.
Alternately, a man may be dis-
appointed after erecting a coun-
terpoise to find that his aerial
amperes do not go up, whereas
he actually may be radiating far
more than previously.

A Western Electric Super Heterodyne Receiver employing seven
Weco valves.
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Many examples of what can be done with
at the Exhibition.

Turning to receiving affairs, I
recently came across a case
which is well worth mentioning
in these columns, as there may
be others suffering in the same
way. A friend of mine moved
from one locality to another, and
was greatly disappointed at the
very poor signals he then ob-
tained on his crystal set, com-
pared with those he had pre-
viously received in the other
district. Incidentally, the distance'
from the broadcasting station
was not appreciably greater, and
the new aerial was somewhat
higher and generally looked
better than the old one. I went
down to the house to find out

Can a growing tree be used as
Aerial ?

Some experiments have been
carried out in which a tree was
used as an aerial. The method
consisted in driving a nail into
the tree some 8 or to feet above
the ground and connecting the
nail to the aerial terminal of the
receiving set in the usual way.
An earth connection was ob-
tained either by driving a steel
peg into the moist soil or by the
use of earth mats. Valve receiv-
ing sets were used, and the re-
sults obtained varied consider-
ably, it being suggested that the
connecting wire between the
aerial terminal and the nail in
the tree probably acted as a
fairly effective aerial. There is
no doubt scope for some interest-
ing summer -time experiments in
this connection.

Clix plugs may be seen

what was the matter, and could
find nothing wrong with the
aerial, the earth, or the receiving
set. By the process of elimina-
tion I came down to the head -
'phones, which, on being taken
back to my own house to be
repaired, proved to be very in-
sensitive, although when pur-
chased a year or more ago, they
were practically as good as any
on the market. Of course, sub-
stitution of new 'phones put
everything right.

* *

Now, when using a crystal set,'
telephones do not lose their
sensitivity in the way which is

Wireless Weekly
possible with a valve set, for in
the case of the latter, if the tele-
phones are connected in the
circuit the wrong way round, the
steady anode current may tend to
de -magnetise the 'phones and to
reduce their sensitivity that way.
In a crystal set, of course, there
is no steady current flowing, and
it does not matter which way
round they are connected. What
had actually happened in this
case was that the telephones had
been dropped on the floor a
number of times, and each of the
jars had knocked a little of the
magnetism out of the magnet.
A sharp bang or jar is very bad
indeed for telephones, and it is
always wise to have a hook
handy on which the 'phones can
be hung immediately after use.
If they are left lying on the table
it is as like as not that a member
of the family will occasionally
catch his or her foot in the cords,
and drag thetn'to the ground.

Congratulations to the Dubilier
Company for at last bringing out
a condenser with clips so that
the grid leak can be placed across
the condenser or in a position
necessary for a tuned anode
circuit. This little arrangement
is long overdue, and I hope will
be adopted by all other manu-
facturers as soon as possible.

Some Simple Questions Answered

What methods of winding are
adopted to reduce the internal
capacity of multi -layer Coils ?

When winding a multi -layer
coil the points to be borne in
mind are these :-Firstly, the
turns must be separated from
one another electrically by only a
small difference of potential.
The first object is achieved by
adopting that method of winding
which produces a cellular forma-
tion such as the honeycomb coil,
or by spacing the layers from one
another by either artificial sepa-
rators, or a special spacing turn
of wire. An example of this
latter type of coil is the lattice.
Electrical differences of potential

753

between adjacent turns will be
reduced by so winding the coil
that turns which lie fairly close
to each other are only
separated in the electrical sense,
by a small number of convolu-
tions. Thus, turn i may lie
close to turn 3, but turn rand
turn 20 must be well separated.
Can accumulators be used to

supply the H.T. current for
valves ?
Yes, batteries containing a

large number of small accumu-
lator cells are used to a limited
extent. They are somewhat ex-
pensive, however, and require a
good deal of attention to keep
them in good order.
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Pump tables with eddy current heating equipment for fine filament valves.

-

1T is an unusual thing in this
specialised century to find a
factory turning out so highly -

developed a product as the
modern valve, which yet begins
its series of processes with the
extraction of one of its raw
materials from the crude ore.
That, however, is what is done
at the M.O. Valve Company's
works at Brook Green, Hammer-
smith, and the first thing which
the visitor is shown is the plant
for the preparation of pure
tungsten. The ore employed is
an Australian one, which consists
in the main of a compound of
tungsten and calcium, and a
simple process of extraction with
hydrochloric acid and ammonia,
and finally re -precipitation with
acid yields pure tungstic oxide.
The requisite percentage of thoria
is then added, after drying and
grinding to a fine powder, and
the mixed oxides are reduced to
the metallic state by heating in
an atmosphere of hydrogen.

Powder
The result is

which presents

Filaments
a grey powder
something of a

     RI

problem since it must be reduced
to a coherent metallic mass before
wire -drawing can begin, and the

zaao

How a . .

Modern Valve

is made . . .

obvious process of fusion is un-
desirable.

The procedure adopted at the
Brook Green works is therefore
of necessity somewhat elaborate,
although to the spectator it seems
wonderful how soon the appar-
ently uncontrollable grey powder
becomes a stiff rod capable of
undergoing quite severe mechani-
cal treatment. The first step is
compression in a hydraulic press,
which produces a square bar
something like a foot in length
and a quarter of an inch square,
possessing a fair degree of
cohesion. This bar is next
gripped by its ends, and a very
heavy current is passed through

Ageing rack for receiving valves.n nioEs   
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A brief sketch based
upon a visit to the
M.O. Valve Co.'s

Works.

* * *
*,0,047,0047-0-0No%00%0*

it, thereby welding its particles
together.

Drawing the Filament
The solidified bar is then trans-

ferred to a series of small
furnaces in which it is strongly
heated, and at the same time
subjected to the action of high-
speed automatic hammers. Its
successive passages through these
furnaces produce a gradual
elongation, until finally the rod
is sufficiently reduced to be
passed to the ordinary wire-
drawing machinery, where re-
peated journeys through diamond
dies bring it down at last to the
thinness of a hair.

The Ore
Of the more important

materials used in a valve the
tungsten wire for the filament
alone is prepared from the ore

CI G M

Test table at

11111111MMIIIIIM
the Marconi Osram works.

A "sealing -in " machine for
small valves.

at the M.O. works, and in the
factories carrying on the mass
production of the various broad-
casting valves the complete life -
history of a valve can be followed
from the punching out of the
electrodes from sheet metal to
the exit of the finished valve to
the packing department.

Speciality Workers
Every stage is carried out by

a worker who specialises in that
one operation, and the result is,
naturally, very high speed and
great uniformity in the final
product. Thus, one operator
may work the machine which
stamps out the anode from sheet
metal. The anode is then passed
down a little shute to the next

1111111111111111111111111011111111
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worker, who shapes it and elec-
trically welds its edges together,
-afterwards placing it in the shute
which carries it to the next
operation, namely, the welding
on of the support.

The Grid
Similarly, the grid passes

through several hands, the shap-
ing of the support, winding on
of the wire, and spot-welding
together of the whole being done
by semi -automatic machinery,
ensuring a high standard of
uniformity. The three elements
being complete, they are assem-
bled upon a form of template and
the next operation is the insertion
of the filament (again welded into
place) and sealing of the whole
into the " pinch " of the glass
stem.

Revolving Tables
Almost all the operations in-

volving the treatment of the glass
parts are done upon revolving
tables, where the necessary heat-
ing is done by a series of gas
flames of graduated temperature,
the actual working of the glass
being performed automatically in
most cases. This is true, in
particular, of the formation of
the " pinch " in the stem of the
valve (the inner glass structure
-which carries the electrodes) and
the sealing on of the bulb when
it has been drawn on over the
completed assembly.

Pumping
When the bulb has been sealed

on it is pierced at the top and the
glass tube by which it is to be
pumped is attached. The actual
construction of the valve is then
finished but for the attachment
of the cap, and it is next passed
to the pumping table. In the
case of mass -production valves
this is another revolving table
upon which the valve is placed,
the lead- from the pump is
attached, and the valve passes
round slowly, the operation of
pumping being accompanied by
heating by means of gas flames
to ensure the removal of
" occluded " gases in the metal
parts of the valve itself.

Sealing Off
When the valve has completed

a revolution of the machine it is
automatically sealed off and is
then removed from the table and
passed to the next workers, who
cement the cap in place and
solder the wires from the elec-
trodes on to the appropriate pins.

The valve is then finished so
far as construction is concerned,

October 8, 1924

and it is placed upon the ageing
table, which is again of the
revolving type. Here the filament
is lighted and a high -plate
voltage is applied, and the valve

_gradually heats up. When a
certain temperature is reached a
little piece of magnesium which
had been attached to the anode
during an earlier process is
volatilised and the bulb suddenly
fills with a brilliant blue glow,
which persists for perhaps twenty
or thirty seconds. Almost as
suddenly as it appeared it
vanishes again, leaving the
familiar mirror on the glass, and
having finally " cleaned up " the
vacuum.

Testing
Upon leaving the ageing table

the valve passes to the test
bench, where it must conform to
definite standards of hardness,
emission, etc., and then, assum-
ing that it has passed the tests,
it goes off to be labelled and
boxed and finally is placed into
stock.

A New Landmark

EVERY hour of the day
hundreds of people passing
along the Strand may be

seen gazing upward at the great
new wireless aerial erected on
the roof of Bush House by Radio

Press, Ltd., for their head office
experimental work. The aerial
is of the cage type, high above

, ,/, every other building
in London, completely free from
screening effects.

Water-cooled valves in use at the high -power broadcasting station at Chelmsford (5XX).
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LEAP ELECTRODE
CONNECTED ro AZON/N/UN
ELECTRODE BY MEANS OF
SMALL BOLT AND NUT

AZINNNYNNW
Ca-CT/WOE

Figs. 1 and 2.-Illustrating the jar
and method of connecting the
electrodes.

High -Tension Supply

from A.C. Mains for
Small -Power Trans-

mitters and Radio

Receiving Sets

By E. A. POLLARD (5HQ).

ALORIUM

LEAP

ALUMINIUM

eonLAILNINNM ALUMINIUM

LEAD LEAD

ALUMINIUM ALUMNLUm ALUMINIUM

Fig. 3.-The complete rectifier with
electrodes in position.

HAVING been troubled with
the constant unreliability of
the ordinary dry cell H.T.

battery, the writer decided to try
and obtain suitable current from
the 220 -volt 50 -cycle A.C. mains.

Many methods of chemical
rectification were tried with vari-
ous salts in solution as the elec-
trolyte, but it was not until after
considerable experimenting that
success was obtainable by using
chemical rectifiers. The rectifier
about to be described has been in
use some considerable time as a
means of supplying the anode cur-
rent to a small power transmitter,
but it was not until several weeks
ago that experiments were com-
menced with a view to supplying
the receiving set from the same
source. First attempts were un-
successful, as the hum arising
from the A.C. 5o period supply
spoilt all chances of good recep-
tion. Several modifications were
then introduced, and now recep-
tion is as good, if not better, than
using the ordinary dry cell H.T.
battery. The experiments were
carried out on a three -valve re-
ceiver, comprising one high fre-
quency, one detector, and one
low -frequency valve.

Constructional Details
The construction of the recti-

fier is as follows, and it can be
made by any amateur without
workshop facilities. The total
cost of the apparatus need not ex-
ceed fifteen to twenty shillings.

The parts required are :-
One 4µF condenser, two 2,uF

condensers, and four Soo -ohm
chokes.

These parts may be obtained
at a trifling cost from the
many firms who specialise in ex -
Government wireless apparatus.
The remaining parts may be got

from any reliable chemist, and
will be dealt with in detail as
required.

If the amateur has access to
220 -volt mains, eight rectifier
cells will be necessary, and in the
case of too to 15o volts A.C. four
cells will be required. The con-
tainers for the cells may be small
boiling tubes, obtainable from any
chemist, or the small glass jars
in which a well-known food com-
modity is sold. These jars are
some 31 in. high by r/ in.
diameter, and serve the purpose
admirably. The type of jar is
shown in Fig. I. Next procure
some No. i6 -gauge aluminium
wire or sheet, care being taken to

77)
A.C.

AIN

ALUM/PI/um.
LEAD. --y

O.

.111

C

as shown. The strips are next
placed in the glass containers in
the order shown in Fig. 3. These
strips should not reach to the
bottom of the jar, but should ter-
minate some / in. from the
bottom. This is to allow any
sediment which may form to drop
clear of the electrodes, so as not
to interfere with the rectification.

The glass jars are then filled to
within ii of the top with the elec-
trolyte. This electrolyte is com-
posed of a saturated solution of
ammonium molybdate (pure)
chemical formula (NI -14)2M04.
The writer, as mentioned be-
fore, has tried various salts
in solution, such as borax,

ALI/MIN/UM. 4./11:

° r 111

CHOKES.

y2flP 2/IF sro
H.T.

CHOKES.

Fig. 4.-The complete arrangement of rectifier and smoothing circuit
is shown here.

have only the best quality (pure),
and either some 6 -gauge lead
wire or lead sheet, as the case
may be.

Chemical Purity
Care should be exercised in the

purchase of the articles to see
that both the lead and aluminium
are of the chemically pure variety.

In the case of wire not being
obtainable, the aluminium sheet
and lead sheet is cut into strips

in. wide by 4 in. long. These
are bent to the shape shown in
Fig. 2, and one strip of lead is
joined to one strip of aluminium,

757

ammonium phosphate, both pure
and commercial, but in no case
were the results as good as when
ammonium molybdate was used.
The saturated solution is got by
dissolving 3 oz. of ammonium
molybdate in t 4 pints of water.
Care should be exercised in using
only distilled water in the pre-
paration of this, as ordinary tap
water contains impurities which
may possibly affect the efficiency
of the rectifier. The saturated
solution is then poured into the
glass containers to within / in.
of the top. A good plan is to
fill the remainder of the glass con-
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tainer with some high-grade in-
sulating oil, or ordinary paraffin
is a good substitute. After the
rectifier has been completed, as
shown in Fig. 3, a lamp of some
5o watts of a suitable voltage is
connected across the positive and
negative leads, the current

. switched on and the lamp allowed
to burn for half -an -hour or so.
This is necessary in order to form
the electrodes, much the same as
accumulator plates are formed.
When the rectifier has been
formed the lamp is taken out of
circuit and the rectifier is ready
for use. The direct current,
which can now be drawn from
the rectifier, is of a pulsating
nature, and is as yet unsuitable
for use with the receiver circuit.

The' Filter Circuit

The pulsations, which are of the
frequency of the A.C. supply, are
now passed through a filter or
smoothing circuit, whence leads
are taken to the receiving set.
This filter or smoothing circuit is
shown in Fig. 4. The positive
and negative leads from the recti-
fier are led to a condenser of 4µF,
thence from the condenser
through two chokes of 500 ohms
each to another condenser of
2p.F, then from this condenser
through two more chokes of soo
ohms to a final condenser of
2,1.4F capacity, from whence leads
are taken direct to the receiver.
A variation of voltage to meet in-
dividual needs may be got by the
insertion of a resistance or choke
in the A.C. side of the rectifier.

Precautions Necessary

In all cases it will be seen that
it will be necessary to include a
large condenser of 0.002 µF in
the earth lead of the set, other-
wise a direct short will take place.

In conclusion, the author places
the ultimate success of this method
of obtaining H.T. from A.C.
mains on the using of nothing
but pure raw materials, and too
much stress cannot be given to
this point. The diagrams are
self-explanatory, and the amateur
should have no difficulty what-
ever in constructing a high -effici-
ency rectifier.

Further, this rectifier will deal
with a current of some 3o milli -
amps without excessive heating;
thus making it quite suitable for
low power transmission.

October 8, 1924
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Readers' Results with
Radio Press Sets

SIR,-I have much pleasure in in-
forming you of the success I have
obtained with the " Simplicity " set.
Signal strength is most astounding,
and am compelled to say it is all
you .(or rather more) claim it to be.
When Cardiff is broadcasting, which
is zo miles distant, signals are heard
at great strength through the whole
of the house when half -a -dozen
pairs of headphones are attached to
the set. When Cardiff closes down
all other stations are easily got at
enormous strength on an outside
double aerial 38 ft. high. Its
construction is very easy, having
had no difficulty whatever.-Yours
faithfully,

Glamorganshire.
EMLYN JAMES.

SIR,-As a regular reader of your
excellent publications, I feel obliged
to inform you that I have obtained
first-class results with Mr. Harris's
" All -Concert " receiver. I hear
Chelmsford, Paris (Clichy), Konigs-
.wusterhausen, Zurich, etc., clear
and without distortion on two or;
three headphones.

I followed entirely the instructions
in Mr. Harris's book, " Twelve
Tested Wireless Sets," and used
Weco valves, all other parts are
from the Vereinigte Telefon and
Telegrafenfabriks A.G., Czeija-Visel
& Co. My aerial is 30 metres
long.-Yours faithfully,

FRITZ MENNY.

 Vienna.

The Institute of Electrical Engineers, Victoria Embankment, S.W., where
the meetings of the Radio Society of Great Britain are usually held.

758

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



October 8, 1924

 .

Watch Your H.T. Battery

MUCH of the noisiness in
their sets of which so
many amateurs complain

is caused by overloading the
high-tension battery. The average
high-tension battery is made up
of very small cells similar to
those used in pocket flash -lamp
refills. It is doubtful whether any
battery whose cells are this size
is capable of an output for any
length of time of more than three
or four milliamperes without be-
coming partially polarised and
therefore uneven in its output.
Five milliamperes should cer-
tainly be the outside limit of the
current taken from it. Those
who do not possess milliammeters
do not always realise what a
great strain they may be putting
upon their high-tension batteries.
With ordinary bright emitter
valves the plate current, if the
filament voltage is not excessive,
will average about 1.5 milliam-
peres per valve. This means that
a three -valve set is the biggest
that can be worked satisfactorily
from a high-tension battery of
ordinary size. A five -valve set
using ordinary valves may make
a steady drain of as much as 7.5
milliamperes, and if a power
valve is substituted for an
ordinary one, as a note magnifier,
the current may rise to 12 or 1.5
milliamperes, which is quite
sufficient to make a small battery
noisy in a very short time.

V

reason. Its long, straight curve,
low grid current, and small plate
filament impedance enable it to
give much purer amplification
than the ordinary valve, and
greater volume of sound in the

Vdc
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other day an American UV 199,
which was the first of the " .o6 "
valves to be designed. With the
filament working at 3 volts the
steady plate current with the grid
at zero was one milliampere.
Raising the filament voltage to
3.5 increased the plate current to
nearly 2 milliamperes, and there
was a much bigger jump when
the filament was put up to 4 volts.

L3

Fig. 2.- Showing position in which milliammeter should be used
when employing three separate H.T. tappings.

loud -speaker. But these valves
are specially designed to pass a
large plate current, and if one
is fitted to a set which is worked
from a small H.T. battery, the
gain in purity will be more than
offset by the very great increase
in parasitic noises.

Another cause of overloading
the high-tension battery is to be
found in using dull emitter valves
with their filaments working too
brightly. Some of these valves
are a little on the soft side, and
if the filament voltage is at all

E

Fig. 1.-Indicating position of milliammeter when
H.T. voltage for all valves.

The power valve is becoming
increasingly popular for note
magnification, and with good

using a common

excessive their plate current may
rise to quite an amazing magni-
tude. The writer was trying the
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During these tests the plate
voltage used was 40. Any in-
crease in this voltage resulted in
an increase of plate current.
With 4 volts on the filament and
8o on the plate the current in the
anode circuit approached 7 milli-
amperes. With British -made dull
emitters of the same type the
anode current was not quite so
heavy as this, but at the same
time it increased to high values
when either the plate or filament
voltage were made excessive.
The very greatest care should
therefore be taken not to over-
load the filaments of dull
emitters, for quite apart from its
effect upon the life of the valve,
to do so, may easily ruin the
high-tension battery in a com-
paratively short time.

The milliammeter is by far the
most useful instrument that any
wireless man may possess. It is
unfortunately rather expensive,
for it is a delicate instrument
and must be very accurately
made. Still, they can be obtained
sometimes second-hand or from
shops which deal in Army surplus
goods. Fig. 1 shows the best
way of using the milliammeter
when the same high-tension
voltage is employed for all valves.
It is wired permanently into the
high-tension plus lead. It may
be mounted in the cabinet of the
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set or fixed to the table, the -lead
attached to the high-tension
positive wander plug being con-
nected to its plus terminal. In
Fig. 2 is seen the position of the
milliammeter in a set whose high-
tension battery has three separate
tappings in order to allow the
correct anode potential to be
given to valves working on the
high -frequency side, as rectifier
or as note magnifier. Here the
instrument is placed at the nega-
tive end of the high-tension
battery, since the negative lead
is common to all valves, no
matter what their plate potential
may be. A simple way of doing

this, whether the milliammeter is
mounted in the cabinet or fixed
to the table, is to connect the
negative high-tension battery
lead to its negative pole, and the
wander -plug lead to its positive.

The milliammeter, mounted as
shown in either diagram, records
the total current that is being
taken from the high-tension
battery, and one is thus able to
keep a careful watch to see that
overloading does not take place.
If it is desired to see what any
particular valve is taking, all that
one has to do is to leave it glow-
ing and to switch off the others.

R. W. H.

Ready -Made Sets

OST of the ready-made
sets now available give
excellent results, and are

easily operated even by be-
ginners. There is, however, one
thing that I would like to see on
them, and that is the provision of
a means for supplying a higher
voltage to the plates of note
magnifying valves than to the
rectifier. There are two ways in

which this can be done very
easily. The first is to fit a second
high-tension plus terminal
marked " Extra H.T.+." If
the user likes he can then place
the wander plug corresponding to
the first H.T.+ terminal in the
40- or 50 -volt socket of his bat-
tery and the other in the socket
which gives, the greatest possible
voltage. If he does not want to
use two H.T. leads, he can
simply short-circuit the terminals
-a swinging hook connection
might be provided for the pur-
pose. The other method which
has the advantage of extreme
simplicity is this. Between

October 8, 1924

H.T.+ and the OP terminal of
the transformer whose primary is
connected to the plate of the
rectifier is placed a resistance of
suitable value. The plate of the
note magnifier is connected via -
the telephones direct to the H.T.
busbar with no intervening resis-
tance. The effect of this is that,
supposing that the single H.T.
terminal is connected to the So -
volt socket of the high-tension
battery, the note magnifying
valve will receive 8o volts on its
plate, whilst the rectifier will get
only 5o or 6o. If plate voltages
are properly adjusted in either of
the ways described, results are
very much better, for no ordinary
valve rectifies well with a high
plate potential, and in the same
way amplification is not good
unless the plate voltage is high.
If you give both rectifier and note
magnifier the same H.T. voltage,
best results will not be obtained.
If the rectifier is functioning well
the note magnifier will probably
distort a little owing to the
presence of grid current. Those
who possess ready-made sets
with only one H.T. terminal can
alter them very simply on the
lines indicated, and they will find
that it is very well worth while
to do so, for reception is very
much improved, especially upon
strong signals where the effects
of distortion are very much more
noticeable.

R. W. H.

Our photograph shows a huge " Brown" loud -speaker being placed in position at the Wireless
Exhibition. On another page may be seen an " Amplion" loud -speaker, also of large dimensions.
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By

JOHN SCOTT -TA G GA RT,

THOSE who have visited.
the N.A. R. M. Exhibition
at the Albert Hall will have

noted the remarkably good
reproduction of the 2L0 pro-
grammes, and consequently
great interest will be taken in
the general circuital arrangement
for producing this result.

Those extremists who believe
that the intervalve transformer

V /E

A.M.I.E.E.

essential portions. The part to
the left of the line A.B. includes
the aerial and earth- (no actual
earth was employed), and a stan-
dard commercial receiver, which
had been modified so as to give a
stage of high -frequency amplifi-
cation followed by a valve detec-
tor. I cannot actually guarantee
that the circuit was identical
with that shown to the left, but

,4

L3

C3

vi

EARTH MAT
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former. The coupling condensers
C4, C5 and C6 have a capacity
of .5 µF, while the grid leaks
R2, R3 and R4 have a value of
I50,000 ohms.

It us to be noticed that the
grid of the valve V3 is connected
to a tapping on the grid leak
R2, and by varying this tapping
up or down R2 it is possible to

Ci 401
210V

132

6
Ye

GR/0 BATTER/ES

-110y1110111111111111111;110

pi -/67P

Br

Fig. 1.-Showing the general principle of the circuit used by the B.B.C. for demonstration purposes
at the exhibition.

is doomed will receive no small
shock when they hear that three
iron -core choke coils and ""r% 
transformers are used in the
apparatus.

This rather confirms my ex-
pression of opinion in these
columns recently.

The Circuit
The general kind of circuit is

illustrated in the accompanying
figure, and, thanks to the cour-
tesy of the B.B.C. engineering
staff, I was able to examine the
actual apparatus employed.

It will be noticed that in this
figure I have drawn two vertical
dotted lines, A.B. and C.D., and
these are for the purpose of
dividing the circuit into the three

exactly the same effect was
obtained.

*The portion between the lines
A.B. and C.D. is the low -fre-
quency amplifier, while the por-
tion to the right of the line C.D.
includes the power amplifying
valves V6, of which there were
eight in parallel, and an output
step-down transformer T3 T4,
and a loud -speaker L.S.

The Low -frequency Amplifier

It will be seen that the low -
frequency amplifier comprises
several stages of choke coup-
lings, the choke coils Zx, Z2, Z3
being used. These chokes were
of substantial dimension of the
order of a large intervalve trans -
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vary the strength of the output
in the loud -speaker, this being a
very convenient method of ob-
taining a regulation of signal
strength.

Grid Bias and Anode Voltages
The anode voltages of the first

two valves, i.e., the normal
receiver, is 40 volts, while 220
volts are applied to the anodes of
the valves V3, V4 and V5. A
tapping is taken on the battery
B3 so as to give the grids of
V3, V4 and V5 a negative poten-
tial of 16 volts. The valves V3,
V4 and V5 are of the L. S.5 type.

The Power Amplifier
The power amplifier consists of

eight L.S.5A type, which has a
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more open grid than the L.S.5,
and has an amplification factor
of from 2 to 3. These valves
are all connected in parallel, and
the output of the valve V5 is
fed into the grid circuits of the
power valves V6 by mean,s of
the transformer Ti Tz, which is
a step-up transformer of i to 6
ratio. The grids of the eight
valves, two of which are shown
as V6 in the accompanying
figure, are given a negative
potential by means of a grid bat-
tery of about i to volts, while the
anode voltage applied to these
valves is 36o volts.

The very large output obtain-.
able will be appreciated when it,

is mentioned that the normal
anode current is 30o milliamps.
through the primary T3 of the
step-down iron -core transformer,
T3 T4. The low - resistance
winding T4 is connected to the
loud -speaker L.S., which is of
a most modern type.

Lessons to be Learnt

This circuit diagram will be of
great interest to those who desire
to give experimental demonstra-
tions of loud -speaker results, and
the values given will indicate
how the valves may be operated.
There is certainly no shortage of
iron in the circuit, and this alone

Post Office Hypocrisy
Continued from page 743-

a transmitting licence could be
granted. The ironical part is that the
official cannot accept the suggestion,
because " it is like taking away the
liberty of the subject to some extent."
No doubt the Post Office would repu-
diate the suggestion that to -day the
restrictions on transmission are taking
away the liberty of the subject alto-
gether.

Then, again, we have the following
pronouncement from a Post Office offi-
cial : " We are most anxious to
assist the amateurs and not stand
in their way," also, " We will. play
the game with you if you will play the
game with us.

Yet, again, we have the following
in an official letter : " The Post Office
would be loathe to impose addi-
tional restrictions on bona -fide ex-
periments."

The position of the Post Office offi-
cials is truly a remarkable one. We
have some officials as Vice -Presidents
of the Radio Society of Great Britain.
No doubt these appointments were
made for the maintenance of friendly
relations with the Post Office, although
what these relations have brought we
have yet to discover. The Post Office
has flouted the Radio Society in no
unmistakable manner. Whether offi-
cials of the Post Office admire Dr.
Eccles or not, the President of the
Radio Society, the other day, made it
quite plain that the Post Office did
not care two straws for the judgment
either of Dr. Eccles or of any other
member of the Council. We happen to
know that applications for transmit-
ting licences made through the Radio
Society of Great Britain are given 'the
most careful and thorough investiga-
tion, because the reputation of the
Society is at stake in these matters.
A specially compiled list of applicants
forwarded by the Council were re-
jected en bloc by the Post Office,
which continually expresses its con-
sidered policy of working in the closest

harmony with the representative asso-
ciation of experimental interests.

When newspaper correspondents in-
terview Post Office officials, they adopt
a bland air of innocence, and say they
will be happy to receive any sug-
gestions, and nothing is further from
their intentions than to hinder experi-
mental work. " Restrictions are neces-
sary, but are always waived in suitable
cases."

It is high time that this sort of
thing were cut out, and that a real
legal fight were staged, as a result of
which the position of experimental
wireless will be firmly established. It
is quite hopeless to obtain any reason-
able satisfaction from the Post Office,
and the Radio Society must now rely on
their legal rights, and, we believe, that
not only will no further restrictions be
imposed, but many existing ones will
be wiped out as the result of a test
case. The Radio Society now have
funds for such a case, and we hope
that the matter will be brought to a
very early issue.

We are able to disclose the fact that
the recent restrictions inserted into new
licences were made without the know-
ledge and against the wishes of Mr.
F. J. Brown, the head of the depart-
ment at the Post Office, who was away
at the time. Mr. Brown, however,
apparently disagrees with the insertion
of these regulations merely because
they are of a provocative character,
but he maintains that the regulations
are in force and that the Post Office
have the power to make them. He has
very graciously consented to change a
prohibition into a permission with a
restriction, a Concession which leaves
the position identically the same, and
which is an insult to the intelligence
of the Council of the Radio Society.

We publish in this week's issue an
example of Post Office methods in the
case of our Assistant Editor, Mr.
Harris, one of the most competent ex-
perimentalists in the country, who has
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is rather enlightening as indicat-
ing that the B.B.C. themselves
are not committed to resistance -
coupling amplification.

I believe that the L.S.5A
valves are not actually on the
market, but are only provided to
special order for certain commer-
cial interests. I believe there is
no particular reason why L.S.5
valves or valves of this type
could not be used in the last
stages, but since there is appa-
rently a commercial demand for
L.S.5A type, it seems strange
that the valve is not standard-
ised. Perhaps the makers can
explain this.

0

just applied for a small modification of
his transmitting licence. If this is the
method of dealing with an application
of this character, we must sympathise
with the ordinary applicant.

Anyone who doubts the attitude to
experimental wireless in this country
need only look at extracts from the pro-
posed Wireless Telegraphy and Signal-
ling Bill, which the Post Office have
tried to pass through Parliament. An
examination of its scandalous pro-
visions will show the stranglehold
which the Post Office could exercise, if
the Act were passed.

Pressure of parliamentary business,
only, has prevented the passing of
this Bill, which would filch the experi-
menter of his legal rights.

Meanwhile the Post Office are
actually now exercising the rights
and powers which they hope to get
under this new Wireless Telegraphy
and Signalling Bill, which rightt they
obviously realised they did not
possess under the Wireless Telegraphy
Act, 1904.

Fortunately, this new Bill has not
been passed, and we will exert every
possible effort to prevent its passage.

Meanwhile, it is, interesting to reflect
that the British Post Office officials,
while quietly preparing this insidious
proposed Bill,' openly boasted of their
desire to further experimental work
and assist the amateur.

There is only one attitude to take
up towards such a Government depart-
ment, and the Radio Society will be
failing in its duty if it does not take
up that attitude at once.

THE
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A Simple Panel Switch

ASIMPLE panel switch
may be constructed from
spare parts, as shown in

the diagram, all that is necessary
being two valve pins, one tele-
phone terminal, some strip brass,
and a small piece of ebonite. The
parts may be spaced upon the
panel to such dimensions as best

VALVE P/NS

TELEPHONE
TERMINAL

PANEL

R/YOTTAVGRLN
RLYETTED OYER

JAWCUT BRAGS 457R/P
BLADE

6U/DE FOR BLADE CUT /Km
VALVE Pm. RECTANGULAR RILE

Constructional details of the switch.

suit the requirements of the con-
structor, or the space available
upon the receiver. The blade,
which is made of brass strip, is
pivoted to a telephone terminal,
as shown. To do this, first cut a
slot in the terminal, insert the
blade, and drive a pin through
the existing hole in the terminal.

The pin, which should be a little
more in length than the diameter
of the terminal, is then riveted
over by flattening the projecting
ends down with a hammer. The
gauge of brass used for the con-
struction of the blade should be a
tight fit in the existing slot in
the valve pin. The length of the

Flexible Connecting
Links

.N4
UCH trouble is often ex-
perienced in making multi-
ple link connections, where

it is necessary to place three or
!more spade terminals under one
terminal. The diagram shows a
simple method of overcoming this
little difficulty. The links may
be made up to form two-way,
three-way, or four-way connec-
tions. It will be seen at a glance

Wireless Weekly
blade should, of course, clear the
.distance between the telephone
terminal pivot and -the valve pin.
The blade is equipped with an
ebonite handle, as shown. A
guide for the blade should be filed
on the valve pins, as shown in
the enlarged diagram. To make
a double - pole, double - throw
switch all that is necessary is to
use four valve pins, two telephone
terminals, and two similar blades,
the ebonite handle in this case
passing from blade to blade.

H. B.

0 0

that instead of having to place
three spade terminals under the
desired panel terminal, the three
leads shown in the diagram are
bound together and attached to
one spade terminal. If several
of these are made and kept in

Illustrating the multi connecting
link.

stock they will be found to be
quite a useful acquisition for
linking -up units or loose compo-
nents.

H. B.

One of the exhibits at the " All -British" Wireless Exhibition is a giant Amplion loud -speaker. Some
conception of its size can be gathered from comparison with the neighbouring people.
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Making the Most of Power Valves

NOT so very long ago it
was almost out of the
question for the amateur

to use a power valve for note
amplification purposes, partly
owing to its enormous current
consumption for filament heating
-one ampere was nothing out of
the way-and partly because to
work properly it needed two or
three hundred volts on the plate.
The ordinary high-tension battery
could not be used because its out-
put was insufficient for these
valves, which frequently passed
up to 15 milliamperes in the anode
circuit. To -day we have quite a
variety of small power valves,
such as B.T.H. B4, the Marconi
Osram L.S.5, and the Mullard
DFAo, DFAI and DFA2, whose
requirements both for filament
and plate are quite reasonable.
We may tabulate the figures for
these valves as follows :-

Fil. Anode
Valve. Volts Amps Volts.

B.T.H. B4 ... 6 .25
L.S.5 ... 4.5 .65
DFAO ... 3.5 .35
DFAI 5.5 .2
DFA2 3.5 .25

8o -loo
xoo-z5o
50-100
50-100
50-100

With too volts on the anode
and suitable grid bias the plate
current consumption can be cut
down to the following figures
without any loss in signal
strength :-

B.T.H. B4 ... 4 milliamperes.
L.S.5 5 milliamperes.-
DFAo 3 milliamperes.
DFAI 4 milliamperes.
DFA2 3 milliamperes.
To get the very best out of a

power valve, however, one should
r, , use a telephone

tranSformer and low -resistance
receivers. The reason is this.
The last note magnifier has
pretty large voltage variations to
deal with. It is desirable, there-
fore, that the working point
should be as near as possible to
the middle of the straight portion
of the grid volts -anode current
curve, or at any rate that it should
he such that neither the tops nor
the bottoms of oscillations raise
it to` the saturation point or lower
it to the bend at the bottom of the
curve. Now the higher the volt-

age we apply to the anode the
more we throw the whole of the
characteristic curve over towards
the, left.

Grid Cells
There is no doubt that every

set having even one stage of low -
frequency amplification should be
provided with a grid battery.
Unfortunately many boxed -in
sets are not so furnished, and
there are hundreds of amateurs
who have made up sets without
this important fitting. Probably
the best way to deal with the

C2- II

L
CI

C3

TERMINALS. 11.7 TERMINALS.
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battery to the plus terminal, and
try the effect of using various
grid voltages. As soon as the
most satisfactory one has been
found, the other tappings can be
cut off. The battery can then be
placed in a small box, and the
leads taken to a couple of ter-
minals placed on its lid. It will
not, as a rule, be necessary to
tap the first three cells, for there
are few, if any, power valves
needing less than 4.5 volts on
the grid. If the task of break-
ing away the pitch of flashlamp
cells does not attract, a simple
way is to purchase two Ever.
Ready No. 15 refills which con-
sist of large cells with only a
cardboard covering, which is

17?

IIWCRID BATTERY. . 100 le,..1

0
0 C0

0

V2

C6 -.IT-
* Cs''''

5e

Fig. 1.-An ordinary detector and note -magnifier circuit adapted for
applying negative grid bias and separate anode voltage to the last valve.

matter is to disconnect the lead
which runs to the low - fre-
quency intervalve transformer
from L.T. negative, and to insert
a pair of terminals in a conve-
nient place upon the panel. Con-
nect one of these to L.T.- and
the other to the vacant trans-
former terminal. Mark the first
plus and the other minus. Ob-
tain a couple of flashlamp bat-
teries and join them in series by
soldering the short (positive)
strip of one to the long (nega-
tive) strip of the other. Take
tappings at each cell. This can
be done quite easily by breaking
away the pitch covering at the
top and soldering flexible leads to
the connecting wires. Take
care, by the way, not to let the
bared ends of your flexible leads
touch, otherwise you will short-
circuit some of the cells. Now
connect the positive end of the

764

easily removed. As the cells are
c"nnected by brass strips, it is a
simple matter to solder leads on.

H.T. Voltage
The next problem to tackle is

that of supplying a higher volt-
age to the anode of the power
valve than to that of others in
the set. It is first necessary to
get a telephone transformer,
which may be purchased cheaply
from advertisers. There will
generally be plenty of room for
this beneath the panel. Keep it
well away from the other trans-
formers so that interaction will
not take place. To wire this
transformer disconnect the plate
and H.T. plus leads from the
telephone terminals, and connect
the plate lead to one of the trans-
former primary terminals, con-
necting its secondary to the tele-
phone terminals. Now mount an
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additional H.T. plus terminal on
the panel. Connect this to the
unoccupied terminal of the tele-
phone transformer's primary.
The existing high-tension battery
condenser should be left in place
and a second should be fitted in
shunt with the too -volt high-
tension lead. These small altera-
tions can, as a, rule, be carried
out without much difficulty in
any set, and it will be found that
they will make an immense differ-
ence to its performances even if
an ordinary valve and not a
power valve is used as note -
magnifier.

Power Amplifiers
The power amplifier excels for

low - frequency amplification,
largely on account of its design.
Fig. 2 shows the parts of a
typical small -power valve. As
inter -electrode capacity will not
be of much moment in a valve
which has to deal only with low -
frequencies, both the plate and

    
A Neat Wiring Tip

OOO    
ASIMPLE device for neat
wiring which entirely
eliminates the using of

solder may be achieved as
shown in the diagram. Although
a little time and trouble will

NUT SCREWED UPWARDS

TO GRIP WIRE -

SAWCUT

DRILL if: DIAN

ENLARGED PLAN Of END Of SCREW

The wire fitted to the terminal.

be expended in preparing the
panel fitting screws, it has
its compensations by reason
of the fact that the con-
nections may be altered from
time to time with a minimum of
trouble, without having to get
out one's soldering outfit. All
that is necessary is to first drill
a 1 /16 in. diameter hole down the

grid spiral can be made of large
diameter. In most types they
are oval in form, the grid being
very open. The filament is
much longer than is the case in
valves of the ordinary type, and
the volume of electron emission
is therefore very great. Further,
as the internal resistance of the

P/NCH

Fig. 2. -The electrodes of a power
value.

centre of the screw, as shown,
and then make a cut across it
with a fine hacksaw. When
1/16 in. square tinned copper
wire is forced into the 1/16 in.

Wireless Weekly
_

valve is generally not much
higher than to or 12,000 ohms
as compared with an average of
40,000 in ordinary valves, the
power amplifier is capable of
passing a greater amount of cur- '
rent in the anode circuit. The
modern small -power valve is a
dull -emitter, and it makes there-
fore a Very small drain upon the
accumulator. This low con-
sumption is an enormous advan-
tage, but the fact that they are'
dull -emitters brings one small
drawback in its train. All
valves fitted with filaments of this
kind are inclined to be more
microphonic than bright emitters,
and small -power valves are no
exception to the rule. However,
if the set is placed upon a pad
of baize or other material the
microphonic qualities of the
power yalv.e will not be noticed
unless it is actually tapped with
the finger. I"

R.W. H.

'

diameter hole drilled, the nut
(which should be already on the
screw) when screwed upwards
will tightly grip the wire.

H. B.

FRENCH EXPERIMENTERS

An enthusiastic group of members of the Sociki. Francaise d'Etudes
de T.S.F. photographed during an experimental trip down the Seine.

Note the loud speaker on the top of the cabin.
765
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el T is only a year or two since
all wavelengths below 600
metres were looked upon as

" short," but nowadays the
experimenter who cannot go
below zoo metres on his tuner is
looked upon as out of date. Our
old friend KDKA, which last
winter amused and intrigued us
by working on the fascinating
wavelength of zoo metres, has
now abandoned this common
playground and slid down to
sixty metres or so, on which ad-
justment his strength of signal is
about double what it was before.
In the United States the
amateurs are preparing to go as
low as four or five metres, but
there are some really big pro-

m blems to solve before satisfactory
reception is likely on such waves.

75-100 Metres.
Meanwhile, it will be interest-

ing to consider a few points in
tuner design for -wavelengths in
the neighbourhood of 75 to zoo
metres - a most interesting
band for the listeners who have
become interested in something
more than broadcast pro-
grammes.

st
Now, excluding super -hetero-

dynes, specially designed neu-
trodyne receivers, and others of

is considerable complication, it is
next to impossible to get satisfac-
tory high -frequency amplification
on such short waves as these.

Itl

E ISMIINEISINNO 111 II IS IP I

IS IS PI IS DI Si PI In

A detector and note magnifier panel which has been used for fifty -metre
reception. Note external grid leak clips.

IS

The efficiency of radiation js ex-
ceedingly high on the short
waves, and it will be found that
in practically all' cases a detec-
tor and one note -magnifier will
give all that is required. Inci-
dentally this is the combination
used by most of those British

Fig. 1.-Diagrammatic representa-
tion of a simple short-wave tuner.

amateurs who are working two-
way schedules with the United
States, and now that the darker
evenings and better atmospheric
conditions are coming, it should
be possible to receive 100 -metre
signals from the United States
almost any night with this
arrangement.

Short Wave Circuits
I have tried a number of

different circuits on short-wave
reception, and have come to the
conclusion that there is nothing
to beat a loose -coupled combina-
tion with reaction on to the
secondary coil and an aperiodic
aerial coil consisting of a few
turns of wire wound in a hank
as shown in Fig. z. A good
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Some Points on Sh

tuner for zoo metres can be
made up with five or six turns of
wire as the aperiodic aerial coil
with a .000i fixed condenser in
series with it, and about 2C

turns of No. 16 or 18 d.c.c v ire
on a three-inch tube not shel-
lacedt or treated in any way, as
the secondary. If you shellac oz
wax the coil you add to the self -
capacity and reduce the efficiency
considerably, so I recommend
you to wind it on a tube of either
pure ebonite or of well -dried 
cardboard, the latter not waxed,
but very lightly shellaced, after
baking, to make it impervious to
moisture. The reaction coil can
be 15 to 20 turns of No. 18 or
20 -gauge wire. The secondary
should be tuned with a variable
condenser not bigger than .0002
mfd., or the tuning will be so
sharp that you can easily miss
the station you want. All leads
from the coil to the condenser
and to the grid and filament
should be as short and direct as
possible.

It is now generally considered
an advantage to make the coup-

.

A back of panel photograph sh
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rt Wave Reception.

ling between the aperiodic
aerial coil and the secondary
coil variable, while, of course,
the reaction coil must have a
oupling which is variable in
elation to the secondary coil.

very good make-up is to tie
the aerial and reaction coils on
wooden rods provided at each
end with bearings, so that they
can be easily rotated. Whether
or not you find a series con-
denser in the aerial necessary
will depend upon your aerial, and
you will be surprised to see how
loose the coupling between your
aperiodic aerial coil and your
secondary can be on short waves,

Low Capacity Valves -
You need not make any spe-

cial endeavour to get very low
capacity valves, unless you are
working below 75 metres. Low -
capacity valves of the tubular
type have particular virtues when
we use them in high -frequency
circuits for short waves, where
the capacity between electrodes
is the unwanted source of feed-
back.

tying the simplicity of the wiring.

 11    II      II 

A photograph of the underside of the panel showing disposition of
components.

As we have no radio -frequency 
tuned circuit connected in the
plate there are no two tuned cir-
cuits to interact. The value of
the grid leak should be watched
carefully on these short waves.

In making up your tuner keep
the tuning coils well away from

Fig. 2. -Method of securing the
hank coil.

the panel and from the base-
board. A good plan is to keep
them about at least two inches
from both of these, by means of
wood brackets or supports. The
construction of the aerial coil is
a very simple matter. It is only
necessary to take some cylindri-
cal object about three inches
diameter (a jug or bottle will
do), and to wind the turns round
it, slip them off, and tie them in
three or four places with stout
thread ; the coil can then be tied
to a rod (see Fig. 2), and
mounted so as to be able to
rotate it as closely as possible
to the secondary coil. An alter-
native variable arrangement is
made by sliding the coil to and
from the secondary coil or by
hinging it so that it can open
away from the end of the coil
when necessary.

Whatever form_ of tuner you
use you will need a detector and
note -magnifier panel, and this
can be made up in permanent
form for use on any wayeleng-th.
I am illustrating in this article
my own detector and note -mag-
nifier panel, which I have used
successfully with various kinds
of tuner down to about 5o
metres. There are no particular
novelties in its make-up except
that the clips for the grid leak
are placed outside the panel so
that various values can be tried
at will. You may wonder why
I have not fitted a variable grid
leak instead of clips and fixed
leaks, thus saving myself
trouble. The answer is that I
have yet to find a really reliable
and permanent variable grid leak
which can be calibrated. There
are several variable grid leaks
which are capable of adjustment
through a wide range of values,
but not one of them is sufficiently
constant in its setting to be cali-
brated. I hear rumours that a
well-known firm is shortly to
place a really reliable and cali-
brated variable grid leak on the
market, and I hope the rumour
is true. Meanwhile, I keep on
the bench a box of calibrated
grid leaks from to 5 megohms,
and I substitute these as- and
when necessary with full confi-
dence that I am getting the
values indicated.

Notice particularly that the
leads inside this amplifier are ex-
ceedingly short.
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The component parts neces-
sary to make this panel are as
follows. I have mentioned after
the components the particular
makes used, but these can be
exchanged for others without

Fig. 3.-The Harris lowloss coil.

detriment, provided the substi-
tutes are of good quality.

One panel, 14 x 51 x 3/16
(Radion panel).

10 terminals.
2 filament resistances (Edis-

wan).

CAROWARD STRIPS -

Fig. 4.-A simple way of making a
low loss coil, due to M. B. Sleeper.
The wire is wound over gummed
strips which hold the coil when the
bottle is withdrawn.

2 sets valve sockets.
pair of clips for grid leak.

i fixed condenser .0003 mfd.
(Dubilier).

io terminals.
Set of grid leaks, or, if only

3/4

one is decided upon, the usual
value of 2 megohms.

I fixed condenser .00i mfd.
(Dubilier).

intervalve transformer
(Wood h all).

box about 5 in. deep.
Square wire for wiring.
There are no particular diffi-

culties in the constructional
work. If you use a 'Radion
panel you can make up your set
on this right away, as it has a
polished black surface which is
guaranteed free from leakage.
" Paragon " panels of Peter
Curtis, Ltd., Peto-Scott " Pilot "
panels, and Bowyer -Lowe guar-
anteed ebonite can all be used as
received from these PeOpIe, -but
all unguaranteed ebonite requires
the surface to be removed. It is
high time manufacturers stopped
selling panels from which it is
necessary to remove the surface
before commencing work. The
average experimenter has quite
enough to do without the labori-
ous process of rubbing down
ebonite with emery. Now that-
thanks to consistent advocacy in
this journal-there is plenty of
guaranteed ebonite obtainable,
I strongly recommend readers to
insist on having it. It is worth
paying a little more for such
ebonite, if you consider your
time of any value at all.

Filament Resistances
So far as the filament resist-

ances are concerned, these, of
course, should be bought for
°ither bright -or dull emitters as
required, or you can, if you wish,
use the type of resistance such as
Burndept's, which can be used

214;

14"

OR

R

for either bright or dull emitters,
according to the position of the
slider.

Short -Wave Plug-in Coils
Burndept's and Gambrell's,

-c
0.001

JJP

1.1

0

0
L.r

O

Fig. 5.-Circuit of the detector and
note magnifier panel.

and just recently one or two
other firms, are selling special
short-wave coils, which are very
good for too metres work. These

R
o

L3

0 0005 ji F

R
0

L 2

AQ99.99)

6
0

0 00025H F
+ vernier

E

Fig. 6.-Three coil tuner for the
Fig. 5 circuit.

0

can be used in a three -coil holder
with a series condenser of .0005
mfd. in the aerial and one of

4Y4"

Fig. 7.-The layout of the panel and drilling dimensions.
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PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



October 8, 1924 Wireless Weekly

+ LT -

E

Fig. 8.-Practical back of panel wiring diagram.

.0002 or .00025 mfd. in the closed
circuit. A vernier is preferable
on the closed circuit condenser.
For Too metres reception it is
practically useless to endeavour
to receive with a direct -coupled
circuit, so do not waste your
time in this way if you want
results. At first, though it might
appear that handling a loose -
coupled tuner on too metres
would be a very critical matter,
actually the tuning of the aerial

is not at all critical ; it is the
secondary tuning which requires
care.

Use a Heterodyne Wavemeter

To do any really successful
work it is imperative to have a
separate heterodyne properly cali-
brated as a wavemeter. I de-
scribed one of these in Wireless
Weekly last winter, and it has
since proved very useful. It is
also recommended in considera-

The Proposed Wireless Telegraphy
and Signalling Bill.

AN extract from a bill which
the British G.P.O. have
been trying to get passed

by Parliament. This bill has
been previously published, but it
is very relevant at the present
crisis as showing how the Post
Office have vainly attempted by
this proposed Act to gain powers
which they are, in fact, now
illegally exercising. The passage
of this Act, unnoticed, would
give the Post Office unlimited
powers, and deprive every private
citizen of the right to possess or
work a wireless set. Our own
comments on the consistent re-
pressive attitude of the Post
Office appear in the Editorial.

Copies of this proposed Act
may be obtained from Members
of Parliament.

BE it enacted by the King's most
Excellent Majesty, by and with the
advice and consent of the Lords
Spiritual and Temporal, and Commons,
in this present Parliament assembled,
and by the authority of the same, as
follows :-

i.-The Wireless. Telegraphy .Act,

1904 (hereinafter referred to as the
principal Act), shall become a per-
manent Act, and any provision in any
Act in force at the time of the passing
of this Act which limits the period for
which the principal Act is to remain in
force shall cease to have effect. '

2.-(x) The Postmaster -General may,
notwithstanding anything in the prin-
cipal Act, make regulations-

(a) as to the terms, conditions, and
restrictions on or subject to
which licences of any class of
licence under the principal Act
are to be granted, renewed,
suspended, or withdrawn; and

(b) requiring any operators or other
persons engaged in the working
of wireless telegraphy to be pro-
vided with certificates, and mak-
ing provision as to the manner
and conditions of the issue and
renewal of any such certificate,
including the examinations and
tests to be undergone, and the
form; custody, production, can-
cellation, suspension, endorse-
ment and surrender of any such
certificate, whether issued before
or after the passing of this Act;
and

(c) for preventing interference with
the working of wireless tele-
graphy by the generation or use
of etheric waves for any purpose

769

tion of other listeners who will be
annoyed by any autodyne recep-
tion on your part. Of course,
when you react on to a secondary
circuit which is loosely coupled
with the aerial, you might
imagine that practically nothing
will be radiated, but, owing to
the efficiency of radiation on
these wavelengths, you may
actually cause a good deal of
interference in this way.

other than the transmission or
reception of wireless messages;
and

(d) for giving effect to, and
compliance with, the provisions
of any international convention
signed on behalf of His Majesty,
and any regulations made there-
under, so far as the same relate
to wireless telegraphy; and

(e) prescribing, subject to the con-
sent of the Treasury, the fees
to be paid in respect of the
grant or renewal of any licence
or certificate.

(2) Regulations under this section
may provide that any person acting
in contravention of or failing to com-
ply with the regulations or any of
them, or the terms, conditions and re-
strictions or any of them, on or sub-
ject to which any such licence or certi-
ficate as aforesaid has been granted,
shall be liable, on summary conviction,
to imprisonment for a term not exceed-
ing three months, or to a fine not ex-
ceeding fifty pounds, and, in the case
of a continuing offence, a further fine
not exceeding five pounds for each day
during which the offence continues.

(3) Subsection (6) of section one of
the principal Act is hereby repealed.

3.-Subsection (1) of section two
of the principal Act, which makes
special provisions as to licences for
experimental purposes, shall cease
to have effect, and licences for those
purposes shall be subject to the
general provisions as to licences for
wireless telegraphy contained in
section one of the principal Act.
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A Handy H.T. and L.T. Battery
Connector

AHANDY combined high-
tension and low-tension
battery connector may be

made as shown in the accom-
panying diagram. The chief
object of its design is that it
cannot cause a short circuit by
accidentally bringing the leads
into contact with each other, each
tag being shorter than the pre-
ceding .:one.. A piece of twin
insulated flex 3 ft. long will be
required for the high-tension
battery connections, and a further

. piece of twin flex, 2 ft. 6 in. long,
for the low-tension battery con-
nections.  The H.T. flex should
be blue silk covered, and the L.T.
flex red silk covered, or any two
distinct colours may be used.
The two lengths of flex are
bound together, as shown in the

diagram, and each of the eight
ends provided with spade termi-

o
H.T.-0

(:.

+0

-0
`1;14L7:

6
1_22_1.1

H.T. -, and so on, or alterna-
tively, the distinguishing marks
may be engraved upon the spade
terminals or wander plugs them-
selves. Where a common termi-
nal is used on the receiver for
L.T. and H.T. - connections,
these corresponding ends may be

/2"

7-44

H.7: -'-

1.41

Constructional details and dimensions of the battery connector.

nals or wander plugs, as desired,
To ensure the elimination of any
possible mistakes in linking -up
the connector between the
batteries and the receiver, paper
tags may be secured to each of
the eight ends and labelled H.T. +

THE EXHIBITION

bound together on the connector
and secured by one spade termi-
nal, as shown in dotted lines,
resulting in this case in three ends
only on one side and four on the
other.

H.B.

Our photograph shows Lord Riddell on the left, inspecting a very handsome loud -speaker made by Sterling's.
Mr. W. W. Burnham, chairman of the N.A.R.M., may be seen on the right.
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A Dull Emitter Warning

Isuppose that most of those
who live in the country like
myself make use of dull

emitter valves of one kind or
another chiefly because it is so
difficult to get accumulators
charged. There is always the
bother of lugging them round to
the charging station, and unless
you keep a watch,ful_ eye on those
who do the job you may easily
find the battery is quickly ruined
by their attentions or lack of,
attention. With the dull emitter
the charging problem is greatly
simplified, for a visit to the sta-
tion every two or three months
will usually suffice. There is
one point which dull -emitter
users do not appreciate. When
you are using bright emitter
valves consuming from i ampere
to .1 ampere apiece, the accumu-
lator very soon lets you know
when it needs to be charged by

0 0

Note on Headphones

THE writer would like to
bring a little suggestion
before the notice of manu-

facturers, who may be interested
in a small improvement to head-
phones, resulting in greater
comfort to the wearer. In most
of the patterns at present on the
market the ear pieces are
attached to the headbands by
means of a spring clip which is
pivoted on to the metal portion
of the ear piece. This results in
a certain amount of discomfort,
as the headbands are stretched
over, and do not fit on to the head,
the earpieces themselves also
having an angular position when
worn. This could be simply
remedied by pivotting the ear
piece, not on the metal container,
but on the ebonite cap. The
point of pressure is then direct
on to the ear, the headbands fit
round the head and are not
unduly stretched, and greater
comfort is obtained. The writer
has tried and found this device
satisfactory.

H. B.:

simply refusing to light up the
filaments at their proper brilli-
ance. But with dull -emitter
valves this warning is not so ob-
vious. Nor will a voltmeter
always give a proper indication
of the condition of the battery
owing to the smallness of the
load., It may thus happen that a
battery is run down without the
owner's realising it. Many an
accumulator is ruined in this
way, for to run it down too low
means nearly always that sul-
phating will occur, and that
spells disaster to the plates. The
best tip I find is to keep on the
wireless table a small piece of
cardboard on which are made a
number of strokes or " ones "
equal to rather less than the
hours of service that the battery
should give. Suppose that your
battery is rated at 5o ampere
hours actual, and that you are

using two dull -emitters whose
filaments each consume .25 am-
pere. Your consumption per
hour is ampere and ,the battery
should give a too hours of ser-
vice when it is newly charged:
Make ninety strokes on your
card and cross off one for each
hour that_ the set is used. The
card then gives a good indication,
of the state of the battery, and.
there is no danger of running it
down too low.

R. W. H.

BLUE PRINTS
Full-size blue prints of the wiring of
all the principal Wireless Weekly
and Modem Wireless Receivers can
be obtained from the Sales Dept. of
Radio Press, Ltd. In some cases blue
prints of the panel drilling Can also be
obtained, the price in each case being
1/6 post free. 

A "pinch " making machine at the Marconi Osram valve works.
771
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Apparatus
we have tesled

Conducted by A. D. COWPER, M.Sc., Staff Editor.

Messrs. Gent & Co. have sub-
mitted for our inspection samples of
their " Tangent " ' terminals for
electrical connections. In these, the
tendency generallydisplayed by ter-
minals to squeeze out the wire aide
ways when an attempt is made to
tighten them up for secure connec-
tions (particularly when more than
one wire is placed on one terminal)
is effectively combatted by making
the surface of the fixed portion of the
terminals in the form of a curved
groove, whilst the nut has its lower
portion shaped to a rounded cone
(roughly hemispherical in the
smaller size) of a nearly equal
radius. The result is that a wire,
once inserted in the groove, is forced
down to the bottom of the latter,
rather than squeezed out sideways,
when the nut is screwed down, giv-
ing a most secure hold and greatly
facilitating rapid connections am.
disconnections.

On trial, it was found that secure
connections could be made with
wires of different sizes with the
greatest ease, even when only one
hand was available. Quite thick
wires were readily secured, without
bending the end into a loop. The
terminals did not appear to be
adapted for spade ends, which, how-
ever, become unnecessary with this
type of binding -screw. The samples
submitted were highly finished and
nickel -plated; they were of substan-
tial build, the bases in particular of
the larger sizes being quite massive.
For thick aerial and earth connec-
tions, and especially for telephone
leads, these can be heartily recom-
mended.

Plug -In Coils : "Pentawave "

A set of four plug-in coils of a
particularly compact form has been
submitted for test by Messrs.
Thomas & Co. These are all 21
inches outside diameter, by inch
thick ; are enclosed in a smooth,
black cover of neat appeararice, and
are provided with the usual plug -
and -socket mounting. The small
size, and unusually high D.C. re-
sistance of these tuning coils ap-
peared to suggest the probability of
a fairly large H.F. resistance; this

was confirmed in actual test, con-
siderable difficUlty being eXperienced
in obtaining oscillation with the
No. t in the aerial -tuning position,
when using a liberal bright -emitter
valve and ample H.T., and whether
with series or parallel tuning -con-
denser. The tuning was also noticed
to be markedly flat.

The makers giVe particulars of
tuning range with these coils, which
appear on close examination -to have
been based on a minimum tuning

wavelength, or to just under t,800
metres with the No. 4 and .00i uF
tuning condenser. An appreciable
gap was left between the No. t and
the No. 2; under these circum-
stances No. 3 had to be used for
reaction with both Nos. t and 2.
When effective reaction was once
obtained a test in actual reception
Of local broadcasting came up to
about the usual level of plug-in
coils.

An interesting panel support.

capacity for a P.M.G. aerial plus
stray capacities of the set, etc., of
about .0006 /IF, with a maximum
tuning capacity (.00i /IF tuning con-
denser) of about .0016µF, which
does not correspond with the best
practice on the shorter waves. With
a low -minimum :000s /IF tuning con-
denser and the more usual figure for
a P.M.G. standard aerial of .0003
µF plus casual capacities of, say,
.000t, the ranges recorded were actu-
ally, with the samples submitted,
from about 350 to 1,420 metres

772

Drilling jig for Valve -Legs
Messrs. Baker & Finnemore, Ltd.,

have sent us a sample of their drill-
ing -jig for valve -legs. This is a
hardened rectangular steel plate
21 inches by 13 inches, with a centre
hole for a No. 4 B.A. bolt, and the
four holes for the valve -leg spac-
ing.' This is- to be bolted down on
the panel by a No. 4 B.A. bolt (one
of which is provided with the fit-
ting), a No. 26 drill making the
necessary hole; and the other four
holes are then drilled through the
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jig guiding -holes. The rectangular
plate facilitates_ the setting true to
the edge of the panel.

On trial, this jig proved conveni-
ent in use, and gave the correct
setting of the legs for the average
valve. It is evidently carefully
made, and is highly finished.

Wander -Plug
From Messrs. A. H. Hunt, Ltd.,

comes a Sample of a new type of
wander -plug. -In this plug the wire
comes out at the top of the insulat-
ing handle, a bared portion being

- -nipped between an internal cone in
the latter and the conical,erid of the
brass plug, which screws into tl- e
former. The usual split tail is. pro-
vided to obtain secure contact in the
battery terminal holes; This -makes
an extremely neat and effective fit-
ting; and on trial the wire was
found to be nipped tightly, a good
electrical connection being readily
made.

Fixed Condensers
Messrs. Peter. Curtis, Ltd:, have

sent us a sample of the new `.` Pera-
gon-Curtis-" . one-piece condenser
which is moulded in " Paralite "- in
sulating material forming a closed
case, so that the makers claim that
it can actually be boiled' for  24
hours without showing any change.

In the sample submitted small:
screws were provided for terminals,

projecting from the side of a
case of the usual size, viz.,
2 inches by inch. As the nominal
capacity was not marked on the
condenser, the accuracy and per-
manence of capacity could not profit-
ably be tested.

A Two-way Vernier Attachment
Coil Holder

Messrs. Burnley Components,
Ltd., have sent for test a sample
of their fwo-coil holder, for panel or
cabinet -mounting, with a fine -adjust-.
ment feature. In this instrument
one coil -plug is mounted on a
spindle controlled by the usual
ebonite knob, turning stiffly in an
ebonite base. The other is also
pivoted, at a distance of about
fi inch centres from the first,
but is moved through an angle of

.approximately 15 degrees by a
micrometer screw operative in either
direction, working in a swinging
bridle. The first holder having a
range of over go degrees of arc,
considerable latitude of adjustment
of coupling is thus provided, with a
fine or " vernier " adjustment avail-
able at any point of adjustment.

The instrument is quite compact,
being mounted on a base but 2t
inches square. The two controlling
spindles are necessarily at right
angles to one another; the fine -ad-
justment spindle being of good

Wireless Weekly
length (about 4 inches) and insu-
lated from the coil -connections the
hand -capacity effects are reduced to
a minimum. On trial, the mech-
anism operated smoothly, and gave
the desired fine control over coupling
of the coils. By tightening suffi-
ciently a set -screw at the end of the
main spindle the holder could be
made stiff enough to carry the
largest and heaviest sizes of plug-in
coils.

Panel Supports
We have received from -Messrs.

Prince Bros., of Cleckheaton, a set
of " Constructor's Panel Supports,"
for use by constructors when build-
ing up a new set.

The ebonite panel .is secured. in
the milled slot at the top by the
knurled set screws. The panel. can
be marked off and drilled, the com-
ponents fitted and wires soldered,
thus obviating the old method of
packing with boxes.

This operation completed, the
panel can be reversed, and the legs
adjusted till components clear the
work bench, when a test can be
performed.

We can unhesitatingly recom-
mend these supports, which are a
great help to the home constructor.
Our only criticism is that they
might with advantage be longer.

REDUCTION IN PRICES
OF B.T.H. RADIO APPARATUS

Announcement!
THE demand for B.T.H. Radio Apparatus is constantly increasing, and so also

is the output of our factories. Because of this, we are now able to announce
the following substantial reductions in the prices of " Bijou" Crystal Receivers,
Loud Speakers and Amplifiers.
Radiola "Bijou" Crystal Receiver Type Cl Loud Speaker.
(Without Headphones). A highly efficient easily tuned The ideal loud speaker for a small room.
receiver. Old Price £2 5 0 NEW PRICE £2 0 0 Old Price £3 0 0 NEW PRICE 22 10 0

Type C2 Loud Speaker. Type C3 Loud Speaker.
A beautifully finished instrument for general use in and A gramophone attachment having the sane element as
out of doors. Old Price £5 5 0 NEW PRICE £5 0 0 the Cl loud speaker. Old Price £2 7 6 NEW PRICE 82 2 0

Tpye D Loud Speaker. Single Valve Unit Amplifier.
A super -sensitive electrodynamic pattern suitable for Fitted with plugs and sockets for the inter -connection
large halls or outdoor use. of two or more units.

Old Price £12 10 0 NEW PRICE 29 10 0 Old Price £3 5 0 NEW PRICE 22 15 0
Two Valve Power Amplifier.

An amplifier designed for use with loud speakers when a large volume
of sound is required. Old Price £16 0 0 NEW PRICE £12 10 0

Obtainable from all Electricians and Radio Dealers.

The British Thomson -Houston Co., Ltd.
Works : Coventry.

Branches in all
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Offices : Crown House, Aldwych, W.C.2.
Large Towns.

111111111111111111111111111111111111111111111111111111111111111111111111

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly

Corre

TYPE WI RECEIVER
SIR,-Herewith brief report on

stations received on the above
set. Birmingham, Manchester,
Radio Belgique, Chelmsford,
Eiffel Tower, Radiola, London,
Bournemouth, Cardiff, Notting-
ham, Newcastle, Glasgow, Aber-
deen, P.T.T. and Petit Parisien all
audible on loud -speaker.

,Madrid, Hilversum, Frankfort,
Konigwusterhausen, etc., Voxhaus
on 'phones, also four German and
three other foreign stations whose
call signs I cannot understand. All
the above using constant aerial
tuning, amateurs 43, including 2VG
and 2KV and 2LF. The following
Morse stations were logged on
August 6: OAA, 8BV, 8BN, 2TF,
IRA, 8NK, INA and 5JX.

The only variation from specifica-

tion is the use of a Sterling square
law condenser.-Yours faithfully,

TALBOT.
Coventry.

CONSTRUCTING COILS
SIR,-With reference to your

article on p. 555 August 27, on " A
Low Capacity Coil," we have for
some time been experimenting with
this type of coil, British Patent
Number 196986, and think per-
haps the following labour-saving
device may be of interest to your
readers. If headless nails are used
and a piece of card is pressed over
them before winding on the wire,
the completed coil may be removed,
by lifting the card, without the
trouble of displacing, and afterwards
replacing, any of the nails, as sug-
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Bested in your article.-Yours faith-
fully,

W.6.

FIDDIAN, BAWTREE & CO.
D. W. BAWTREE.

SINGLE -VALVE REFLEX
SIR, --I have just constructed the

single -valve Reflex receiver shown in
Wireless Weekly of September 3 and
io in the article entitled " How
Every Crystal User May Become a
Valve Expert," by E. Redpath. I
feel I must write and thank Mr.
Redpath for this excellent article;
the results with the set are splendid.
It is only a rough job, but the fol-
lowing stations prove it to be
efficient, viz., London, Manchester,
Newcastle, Glasgow, Belfast, Bir-
mingham, Aberdeen and L'Ecole
Superieure, Paris, and these on the

rT71"TTAS.,. q. _i, ,e, 1,...ft.t._..vr-0 ,,. ow...10 v. c.,...W., ,..fq!,5VG
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The Components illustrated are :-
1. E F ES CA HIGH FREQUENCY

TRANSFORMER.-Specially recommended
where more than one stage of high frequency
amplification is required. Can be employed
immediately preceeding a reactance coupling to
form two high -frequency stages or any number
of separate transformers may be used in com-
bination. Can also be used as a Tuned Anode
Transformer by shunting the primary will a
.0003 mfd. variable Condenser in any number
of stages. Wavelength range, 150-2,600 metres,
complete as illustration, wound on ebonite
former, 21/-. Ditto, embodying Grid Leak
and (.0003) Condenser, for use as Transformer
connected to Detee or Valve, 25/-.

2. EFESCA SPEECH AMPLIFYING
TRANSFORMER TYPE "C." This Trans-
former is designed to give the amplification of a
power Transformer without 'the loss in purity
of reproduction generally experienced with
power amplification. The coil is wound in a
special manner to neutralise resonant effect,
while the laminations of the core are extra care-
fully insulated from each other to localise eddy
currents and thus prevent distortion. Ratio

2
1 one hole fixing 25/-.

3. EFESCA ANTI -CAPACITY SWITCH
(Patent applied for).-A double pole, double
throw switch, specially designed to minimise
the capacity which exists in most change -over
switches. The contact brushes are of phosphor
ronze and present only their edges to each

other with a comparatively wide air gap-thus
practically eliminating all capacity effects. The
orerating lever is at no time in electrical
contact with the carrying block which makes
contact with the brushes. Price 8/- each.

sirrea"M"W19'sgesrM'rraWei'res.0.Wriroviras sm

You can build a
better set with

en

ONE -HOLE FIXING WIRELESS COMPONENTS.
There is hardly a wireless enthusiast who is entirely
satisfied with his set. He wants still better results-
and they can be had by building with Efesca parts.
Each is designed to give the maximum efficiency. A
combination of Efesca components, therefore, leaves
nothing to be desired. Each part is the outcome of
much careful study-a real scientific instrument of
unique design and first class workmanship. They
are stocked by wireless dealers, ironmongers, and
e ectricians.

Learn more of Efesca parts by sending
for Catalogue 522 which contains the
full range. It's FREE.

For those not interested in the constructional side there is a wide
range of complete Efescaphone Sets from the simple crystal set to
the malti-valve receiver for loud speaker and long range work.

Wholesale only :-
FALK, STADELMANN & CO., LTD.,
Efesca Electric Works, 83-85-87,
Farringdon Road, LONDON, E.C.1.

And at Glasgow, Manchester. and Birmingham.
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first " try -out " night after the con-
struction was finished, with only
Igranic coils Nos. 35, 5o and 75 in
use. I have constructed one or two
previous sets from the articles in
your excellent tapers; notably the
Two -Valve Universal Receiver in
Wireless. Weekly of December 5,
1923. This was a fine set, but my
single -valve Reflex gives much better
results. -

I am using 0.0003 ,LLF variable
condensers, as I happened to have
these by me.

With the best of wishes for the
future of your excellent papers,
Wireless Weekly and Modern Wire-
less.-Yours faithfully,

Northwich. T. N. G.

AN EASILY MADE COIL
HOLDER

SIR,-I enclose herewith a rough
sketch of an  easily -made variable
two -coil holder. It was inspired by
the article on " Cross -Coupling " in
Wireless Weekly of June ix, 1921,
p. 185. Everything can be bought
from stock except the shaped piece
of ebonite D. This is easily de-
signed and made with the help of a
pair of compasses and a drill. It is
easy to see that by making a second
movable holder with the shaped
arm D reversed and the spindle
placed at right angles to the first
spindle, the position in Fig. 5 in the when fully open.

L
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Wireless Weekly
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above -quoted article is

sue
A

obtained

c d
CONSTRUCTION.

Determine positions of
a, b. c. d. Join a to asd,
c io b. Bisect these lines.

Intersections at e
form required centre.

An attachment can easily be added
for fine coupling if desired.

THE NEW
DEXTRAUDION "

DULL
EMITTER

ECONOMIC
ELECTRIC

MAXIMUM
CONSUMPTION

1 AMP. AT 1 VOLT.

THE QUALITY OF THE
RECEPTION -ENTIRELY SUR-

PASSES ANYTHING HITHERTO
OBTAINED WITH ANY OTHER VALVE.

Full particulars, with characteristic curves, together
with 40 PACE RADIO LIST, sent post free on receipt

of 4d. in stamps and mention of this advertisement.

Head Office : 10, FITZROY I Showrooms:LTD. SQUARE, LONDON, W.I. 303,EUSTON RD. N.W.1

VALVE RENEWALS
We repair by our patent process ( for which we have
NATIONAL PHYSICAL LABORATORY'S Report
of efficiency)

ALL STANDARD TYPES OF VALVES AT 6/6
AND CARRIAGE PAID

GUARANTEE
(At least EQUAL EFFICIENCY to

new
valves.

To RETURN IN THREE DAYS
OR REFUND YOUR MONEY WITHOUT QUIBBLE.

THE ECLAT MANUFACTURING CO., LTD.
Spencer Works, Wimbledon, London, S.W.
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Standard, Vernier, Double
and Triple types in all
capacities, each one tested
and guaranteed. 1

Prices from 1 /..,

The Only One
of its kind-
The patented features of the Bowyer -
Lowe Square Law Condenser make it
unique among instruments of the kind.
The moving plates are semi -circular, so
that no sagging can take place as a result
of unequally disposed weight.

Its construction reduces minimum
capacity to so minute an amount that the
capacity ratio is the highest in wireless -
150 -1 in the .0005.

In addition to simplicity of tuning and
calibration, Bowyer -Lowe Square Law
Condensers make your set selective,
increase its wavelength range and yield
signals of astonishing purity and volume,

Order Bowyer -Lowe Condensers by name
and insist on having them in all your sets.

Bowyer -Lowe Tested

Square Law Condensers
Good dealers stock them. In case of difficulty order
direct. Descriptive brochure free for postcard.

BOWYER-LOWE Co., Ltd. LETCHWORTH,
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Wireless WeeKly
Articles required :-
(a) Revolving switch spindle A

with bush, sprii.g washer, nuts and
knob B.

(b) Two coil holders (or three, if
required).

(c) Graduated dial with nut in
centre.

(d) Some inch ebonite.
The coils used should be of even

depth and not more than 4 inches
diameter; preferably the Gambrell,
as these are all one size.

Wishing your valuable paper every
success for the future.-Yours faith-
fully,

B. SEYMOUR BAILY (Capt.).
Plymouth.

APPRECIATION

SIR,-Allow me to express my
keen appreciation of your leading
article in Vol. 4, No. 20 issue of
Wireless Weekly.

You have indeed given publicity
to the thoughts of hundreds of mere
practical constructors. Personally,
in my own small sphere, I have
seen and handled sets built by
amateurs with no theoretical and
very little practical experience, and
naturally the results obtained are
anything but encouraging.

About two years ago I began to
search for really modern technical
matter, something that could be

successfully applied to and com-
bined with practical experience, and
I must confess after about six
months' wading through compli-
cated formula, etc., I gave it up.
Then I purchased my first copy of
Wireless Weekly.

It is surprising how many sets are
built and operated unsuccessfully,
with the consequent blame thrown
on to the manufacturer of the com-
ponents or to the author of the cir-
cuits, when it is just that little bit
of theory combined with the prac-
tical that is needed to turn partial
failure into success.

My friends tell me I am " hot
stuff " with wireless, but I tell them
it costs me 6d. per week plus a
small addition to the lighting bill.

Your suggestions with reference to
technical instruction are admirable,
and carried out in the proper man-
ner would no doubt prove highly
successful, but I venture to suggest
it would need men of the proved
ability of your own staff to conduct
lectures, and I would even go
farther than this and suggest that
Radio Press, Ltd., be adopted as a
national institution. At all events,
I can but add my humble apprecia-
tion of the' services rendered to me
by Radio Press, Ltd., through the
various publications emanating from
Devereux Court, and I sincerely
hope success will attend the new
home and ventures of the company,

October 8, 1924:

as I feel sure it will. --Yours faith-
fully,

Luton.
C. H. WHITE.

THE RADIO CRITIC

SIR,-Your excellent journal is,
for the experimenter and home con-
structor, a most valuable produc-
tion. I feel, however, that it does
not devote sufficient space to the
listener who is a listener pure and
simple, i.e., to the person who is
absorbingly interested in wireless as
a means of entertainment, but has
neither the inclination nor the .time
to dip into its technical intricacies.
The .prime concern of this huge
body of enthusiasts is to obtain
good programmes from the B.B.C.,
and plenty of them. Now, you
publish many letters from construc-
tors of sets, but few from listener -
critics? Why is this? Do 'they
not write to you, or do you think
their utterances out of place in your
journal? Until the day comes
when an enterprising publisher
brings out what we are all eagerly
waiting for, a critical paper de-
voted to the interests of listeners,
the wireless press would be well
advised, I think, to give more space
to criticism of programmes, and of
the general activities of the B.B.C.

-BEWARE of IMITATIONS
IMPORTANT NOTICE

to the
PUBLIC & TRADE

TYPE C (below panel).
Type A (above panel), Template Supplied ... 1/9
Type C (below panel), Template Supplied ... 1/6

We, The H.T.C. Electrical Co. Ltd., hereby notify users of
valve -holders that they should insist upon getting the H.T.C.
Valve -Holder, which is not sold without drilling template
bearing the name H.T.C.

BRITISH and FOREIGN Patents are applied for and all
steps necessary for the protection of the public, the trade and
the patentees will be taken as occasion arises.

The design of the H.T.C. Valve holder is both unique and
original and are the valve -holders extensively used by
MODERN WIRELESS (The Radio Press, Ltd.) in their
published circuits.

INSIST upon the ORIGINAL. BEWARE of IMITATIONS.

If your local dealer cannot supply write direct to:

H.T.C. ELECTRICAL CO. LTD.
2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12.

Trade Enquiries trailed. Telephone: Battersea 374

Mr. John Scott - Taggart,
F.Inst .P , A .M .1 .E .E , writes
in the September issue of
MODERN WIRELESS on
" Multi -Stage High -Frequency
Amplification."

" Much can be done with the
ordinary type of valve, provided a
suitable valve holder is used. Quite
apart from other merits, the
widely -spaced contacts on certain
types of. spec:al valve holders are
particularly suitable for high -
frequency work. The ordinary
arrangement where the socket pins
are very close together, the nuts
and washers being frequently only
a matter of r/ 16th inch apart, is
entirely unsuitable for high -fre-
quency, OR, IN FACT, FOR
ANY 'OTHER WORK."

TYPE A (above panel).
This model especially appeals to
those who prefer above -panel
mounting.
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To set the ball rolling, I venture to
draw attention to the following :-

(r) The listener is the keystone of
the wireless arch. He pays the
piper and has the right to call the
tune.

(2) Every legitimate taste, if held
by a sufficient number of people,
should be catered for. It is the
business of the B.B.C. to ascertain
those tastes; ours to enlighten them.

(3) A necessary corollary of (2) is
that we will not have what we don't
want for any reason, least of all be-
cause some faddist or fanatic in the
B.B.C. thinks it good for us. (The
bearings of this observation lie in
the application of it !)

'(4) There is widespread dissatis-
faction with recent B.B.C. pro-
grammes, times of transmission,
etc. We want an outlet for venti-
lating this dissatisfaction. Will you
give us space until The Radio
Critic arrives to promote and pro-
tect our interests?

(5) The alternative programme is
long overdue.

I hope you will consider the sug-
gestion here made worthy of your
consideration. I am sure you would
receive many interesting letters from
your readers which would tend to
make your Journal more attractive
than it already is.-Yours faithfully,

P. C. MAYWOOD.

Teddington.

SIMULTANEOUS BROAD-
CASTING

SIR,-I should be glad if your in-
dependent columns could contain a
protest  against the present " S.B."
policy, of the B.B.C. In complain-
ing to the company one is replied to
in round terms (so round that it
looks " circular ") to the effect that
S.B. is generally liked - and is con-
fined to artists of world-wide fame.
Now the latter statement is capable
of proof, and I 'think' the artists in
question, say, on a play night,"
would be the first to deprecate any
idea that their personal fame extends
to the AntipOdes.

Apart from the question of the
nature of S.B. programmes (to
which many strongly object), distor-
tion and :land -line noise coming on
top of the poisonous brand of Morse
we have in thisdistrict, is enough to
completely spoil enjoyment.-Yours
faithfully, .

IvoR P. JONES.
Taunton.

ENVELOPE No. 3
SIR,-I have recently constructed

the " Simplicity three -valve re-
ceiver," and am more than delighted
with it.

Using two valves only (Cossor
H.F. and Mullard Detector) the fol-
lowing stations can be picked up
nightly : - Sheffield, Nottingham,

Hull, Leeds and Bradford, and all
the main B.B.C. stations except
Cardiff and London (although I can
pick up London when Sheffield Re-
lay is not working), Stuttgart,
Frankfort, Hamburg, Breslau,
School of Posts, Petit Parisien and
Madrid, and a German station
working on about 4ro metres, which
I have not yet managed to identify.

Recently I also picked up Rome
on 425 Metres, after io p.m.

Belfast comes in at fair strength,
but is badly jammed by Morse.

In daylight, in addition to the
above mentioned relay stations, Bin;
rningham and Manchester come in
at very good strength, whilst New.
castle is comfortably audible. On
two occasions I have picked up
Frankfort before 7.3o p.m.

All these stations have been heard
on three coils (Igranic), viz.: -35
and 5o, and 5o and 75, and I have
no doubt that larger coils would
bring in the higher wavelength
Continental stations.

I have only found it necessary to
use three studs of the tuning switch,
viz. :-4, and 9, and find that
the A.T.C. in parallel gives the best
results.

The total cost of the set, less
valves, accumulator and H.T. was
less than 4.5, which sum includes
R.I. transformer and Igranic
rheostats.

My aerial is a standard outdoor

\\,.......,___4oR.p.iS
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Ask your Local Retailer
for the

MORRIS"
(ALL STEEL )

VALVE
TEMPLATE

No Centre Punch required,
no instruments.

Post Free

101/2d.
NOTE THE ADDRESS:

J. 0. NICHOL & CO., 46, Lancaster Av., Fennel St., Manchester

YOURS FOR 201-,
Send 201- to -day, together with
your order for the "Tonyphone,"
and this wonderful set, which
receives all B.B.C. stations, will be
delivered complete, including all
accessories. You pay a further £1
each month afterwards. The total
cost is only £15 gs., or if you
prefer, £14 5s. cash.
"Tonyphone" Super Two -Valves
Complete with Accumulator, H.T.
Battery, Aerial, x pair 4,000 ohms
Headphones, and two Valves-one
High Frequency and one Detector.
All Royalties paid. Send to -day
and enjoy broadcasting NOW.

BRITISH ENGINEERING PRODUCTS CO ,
Wireless Dept.), WINDSOR HOUSE, VICTORIA ST., LONDON, S.W.1

8.8.A.

GENE0 1 NES
400P10.--"°

Sensitive to '00000000011
of an anmazie. Matched
tone earpieces. Special
sound chambers. Weight
7 ozs.

Ask your dealer about them.

GENERAL RADIO COMPANY]

Radio House, 235, Regent St., London, W.I.
Telephone: Mayfair 7152. Telegrams : Algenrad, London."

IS
WAITING

FOR

YOU

Write for FREE LISTS of (a) Compete Sets, Home Construction
Sets and Unit Sets; (6) H.F. Valve Couplings and. Reaction; or
send 3d. stamps to include also Complete Catalogue of Accessories -

and Components for every Wireless purpose.
VISIT STAND No. 81, ROYAL ALBERT HALL.

RADIAX, LTD., 50, Radio House, Percy Street,
Tottenham Court Road, London, W.1.

777

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor



Wireless Weekly
one, barely 3o feet high at its
highest point, and running very
nearly due north and south.

Please allow me to offer you my
congratulations. May I also con-
gratulate you on the Envelope Sys-
tem as a whole.-Yours faithfully,

G. M. EADON.
Dore, near Sheffield.

MORSE TRANSMISSIONS
Sia,-Reference your article in the

double number of Modern Wireless,
by Mr. A. R. Burrows.

I am of the opinion that these
transmissions would be of invaluable
aid to many experimenters should
they be of a slow and progressive
nature-remembering always the
Army rule : to march at a pace
suitable for your slowest men.

The transmissions would be best
after the broadcasting programme,
say for 20 minutes, with the excep-
tion of the late nights devoted to
the Savoy dance bands.

Experimenters surely have at least
one valve, and I think this would
bring in almost any B.B.C. station
on Morse, so that the one broad-
casting station need not have the
whole of these transmissions. 1 am
thinking of the engineers and the
late hours that this would entail,
and I think the work could be
divided up, say, between several sta-
tions, without fear that the Morse

practice would not be heard by any.
One thing is clear, that the

transmission must be dogmatically
slow to start with, and should be
progressively slow enough so that
none loose interest, Those that can
read eighteen words a minute can
find numerous stations at all hours
of the day and night, so it is not for
them that I presume your scheme
will be intended.

Others join with me in asking
your valuable publications to push
this scheme, and express our in-
debtedness to Mr. Burrows on such
an enterprise.-Yours faithfully,

R. L. THOMPSON.
Whittlesford.

ENVELOPE No. 4

SIR,-About three weeks ago I

purchased the envelope containing
particulars regarding the " All Con-
cert Receiver," and wish to give
you my results.

I am situated about 21 miles from
the Newcastle station and in a direct
line south. My aerial is a single
strand, and just on a level with
the tops of some very high trees.

I was rather disappointed with
the results at first, but am now get-
ting excellent ones.

I am now using B.T.H. B4
valves in all the stages, and have had
so per cent. better results than when

2BD 13

5SC ... Good

Le Petit Parisien
Vox Haus ?

(woman an-
nouncer).

Hamburg
Breslau

October 8, 1924

using a Cossor for the H.F. and a
Mullard or Marconi for the detector.

Without any wave -trap, I am able
to tune in 2BD. at excellent loud-
speaker strength and with very
slight interference from 5N0. The
only other set which I can do this
on is the four -circuit Cockaday.

When using bright emitter valves
I could not get sNO up to strong
L.S. strength. but now I have to
de -tune, as it is much too, Ibud 'even
with the 'filament just glowing.

I have included a switch for re-
versing the reaction coil, and I find
it very useful.

Radio -Paris .. Loud Speaker.
5XX ... Good These are all
5NO ... Excellent l the B.B.C. sta-

tions which I
have bothered
with so far.

Loud in phones.
Fair L S.

Good
Fair

I have had many more foreign
stations than these, but have not
heard their call signs.

Trusting these particulars may be
of interest to you, I remain,-Yours
faithfully,

Durham.
HENRY R. MYERS.

No
Renewals

Necessary.

FINSTON Fixed Condensers
LAST FOR EVER

FINSTON FEATURES CAPACITIES
Reliability of Capacity. Finest
grade Mica Dialectric. Highest
possible quality Copper Foil.
Adapted for Terminal or soldered
connections.

PROMPC DELIVERIES.

.0001 to .001 Price 1/3 each.

.002 to .006 Price 2/- each.

LIGHTING SUPPLIES CO.,
2 FINSBURY AVENUE, LONDON, E.C.2

'Phone:
London

Wall

2475.

Trade
Terms

on
pplication

B=7777;
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Handsome nickel dial.
One hole fixing.
Phosphor Bronze contact arm.

Winding cannot be damaged by
ordinary use.
Size. ins. diameter, bin. high.
From all Wireless Stores or direct from

The Bedford E!ectrlcal & Radio Co., Ltd.,
kikElectrical Engineers & Manniccturers.

22, Campbell Road, Bedford.

2/6
6 ohms

15 ohms
30 ohms

Established
26 Years.

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

REWOUND to any RESISTANCE & MADE EQUAL to NEW,
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.

PROMPT DELIVERY.

The VARLEY MAGNET COMPANY
Phone: Woolwich 883. WOOLWICH, S.E.1S .

11111111111111111111111111g IT'S all in THE LEAK 11111111111111111111111!!!!

..
PRICE

3/ -
Paso. id.

The "Bretwood" Grid Leak
tunes a carrier wave from the
silent point up. The "Bretwoor
is recognised by highest experts

Patent = and experimenters as the only
Pending. variable and reliable Grid Lea.

If coo are not satisfied within 7 days. money mill be refrmded.
RADIO IMPROVEMENTS, LTD.
12-18, London Mews, Maple St., London. W.

Barclays 12
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Information Depaftment

SUPPLIED BY RADIO PRESS

F.W.B. (LIVERPOOL) asks what is meant
by hand capacity effects and how can they be
avoided ?
If the hand of the operator is brought near to a
condenser, inductance coil, or any other metallic
part of the receiving set connected to a point of
more or less high potential, the capacity to earth
or merely the self capacity of the operator's body
will alter the tuning of the apparatus. This effect
is particularly noticeable in high -frequency am-
plifiers, and in the reception of short-wave
signals, particularly those from continuous wave
stations. The effect may be minimised, if not
entirely prevented, by screening the variable
condenser by means of a thin metal plate secured
to the under side of the panel and connected by
means of a wire to the earth terminal. The
insulating extension handles now on the market

SERVICE DEPT., LTD.

also minimise this hand -capacity effect by making
it possible to operate the condensers from a
reasonable distance. It is mostly in the adjust-
ment of condensers that the trouble is experi-
enced, as they are usually used for the final fine
tuning.

J.V.H. (CROUCH END) asks what is the
difference between primary and secondary
batteries ?
A primary battery is one in which the chemical
change which produces the electric current is not
easily " reversible," that is, the substances which
result from the change cannot be re -converted
into their original form by passing a charging
current through the cell in reverse direction.
Hence, when all the active substance has reacted
with the exciting agent, the cell is " run down "

Reversible c/E-5)47-

VALVE
HOLDER (NI? P

The Universal Valve Holder.
One Hole fixing and will fit front or

back of vertical or horizontal panels.
Lowest Capacity and
HIGHEST INSULATION OBTAINABLE

II roar dealer Cannot .b)lo we will seal

post /re= if goo mention his nnne end address.

1/3
PATENT

ARM FOR,

ATHOL ENGINEERING COMPANY,
CORNET ST., HIGHER BROUGHTON, MANCHESTER. ! SEND P.C.

I FOR LIST. I
LIBERAL TRADE TERMS. 7horte : 469 H.B. I

RADIO INQUIRIES
We wait to send you whatever information or
advice you may require. Write us fully and
your letter will receive immediate and indivi-
dual attention. You may depend on getting
a helpful and fully detailed reply.
With your query please enclose P.O. for 2/6
to cover cost of work involved, but if you
require complicated diagrams or calculations,
4/6 is necessary.

RADIO INQUIRIES,
Imperial Buildings, Oxford Road, Manchester.

We're Here to Hdp.
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Fa" LICHTNINC
No matter how fierce the storm, there is no
better protection for house, home and wireless
set than an aerial, provided it is fitted with a

PRESSLAND SAFETY LEAD-IN
To Aerial

To Earth

This little
accessory
stands for
immunity
from Ventilation
danger.
Fit it.

To Set

-the only scientific method of dealing
with tie lightning problem-externally
from the house. There is no leakage
with the Presskuld Lead-in, it gives a
straight path from aerial to earth and is
a premiumless policy against damage.

Made in usual lead-in sizes.
Length 6" - - 3/.
Length 9" - - 3/3
Length 12" - 3/6

Send for free pamphlet or ask yoar
dealer.

PRESSLAND ELECTRIC
SUPPLIES LIMITED

HAMPTON . ON - THAMES
'Phone : Maesey 22

TRADE ENQUIRIES INVITED

Co.
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and must be discarded. A secondary battery,
on the contrary, operates by virtue of a chemical
change which can be reversed by passing a cur-
rent through it in the opposite direction to that
given out by the battery. The materials com-
posing the cell are thereby restored to their
original form, and will once more react and give
out a current from the terminals of the battery.
The battery can therefore be re -charged when it
has run down, and the cycle of changes can be
repeated almost indefinitely. Secondary batteries,
of course, are commonly known as accumulators,
though the name is something of a misnomer.

N.A.G. (LEEDS) desires to know the best
type of outdoor aerial where space is strictly
limited ?
A single -wire aerial of restricted length and
height will have a short natural wavelength, and
will not intercept and collect much energy from
passing electro-magnetic waves. If the dimen-
sions are particuarly small, a large amount of
inductance (in the tuning coil or coils of' the
receiving set) will have to be added in order to
tune it to the desired wavelength, and the resist-
ance of these turns will cause considerable damp-
ing. Under the circumstances, the best thing
to do is to increase the number of wires in the
aerial, thus increasing the capacity and conse-
quently its natural wavelength. The disadvan-
tages of a large -capacity aerial have already been
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mentioned k answer to an earlier question. A
good effect can be obtained by the use of spreaders,
say 7 ft. 6 ins. long, carrying four wires spaced
2 ft. 6 ins, apart. The down -lead should also be
of four wires joined together at the point where
they enter the receiving room.

W.E.M. (WOODFORD) wishes to know
whether the natural wavelength of an aerial
affects reception and transmission ?
Certainly. If the natural wavelength of an aerial
is 400 metres, ,and it is desired to receive waves
3oo metres in length, the natural wavelength has
to be artificially reduced by the use of a small
series condenser, which appreciably lessens the
efficiency. On the other hand, if the natural
wavelength of an aerial is about 200 metres, and
it is desired to receive waves 3,000 metres in
length, a very large amount of inductance has to
be added in series with the aerial. The resis-
tance of the turns of wire forming the inductance
introduces what is 'known as damping and the
efficiency is again low. It will be understood, of
course, that in order to operate the receiving
apparatus, there must be a certain number of
turns of the tuning inductance in circuit. In
practice the best possible results are obtained
when the natural wavelength of the aerial is from
two=thirds to three-quarters the wavelength which
it is desired to transmit or receive. '

"Perfect Reception "
GUARANTEED

WITH OUR

REPAIRED VALVES
Whenever your valves burn out or
filaments are damaged in any way
Send them to us
We repair them equal to new.

DON'T DELAY
The actual valve you send us is repaired
:: and returned to you within 7 days. ::

PRICE POSTAGE PRICE

6/6 3d. 6/6
(Bright Emitter Valves).

WE ARE ALWAYS AT YOUR SERVICE.

Price list for D.E. and Power Valves
:: on Application. ::

The North London Valve Repairing Co.,
22, Cazenove Road, Stoke Newington, N.16.
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STRENGTH!

The

AMPLIFYTONE AERIAL
is used by experts because they know how much
signal strength is lost by the usual wire aerial.

HUNDREDS OF TESTIMONIALS.
One User writes:-"I have replaced a 7/22 wire

aerial by the Amplifytone I got from you, to my
complete satisfaction, both in volume and tone.
The improvement is very marked."-D. IRELAND,
Glasgow.

The Amplifytone Aerial is made from the highest
grade Electrolytic Silicon Bronze (Pao feet) (21 times
stronger than copper) in tape
form-it won't corrode. BEWARE OF
Packed in boxes, including I MIT AT IONS,
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lators. Ask your Dealers, or and break. Look fcr
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Every Experimenter needs this Book !
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3 -VALVE 19PRTALE
Wavelength rangeO 200-

B4,000 SET
metres d

C

2 -VALVE PORTABLE SET

:15 : 0

: 18 : 6Wavelength range 200-4,000 metres £14

4 -VALVE LYRIAN
SET

Complete with L.S.
D.E. Valves and

Batteries.

£44 : 3 : 6
Without accessories

£37 : 18 : 0

LYRIANETTE
2 -Valve complete

£22 : 5 : 0
3 -Valve Complete

£28 : 5 : 0

4 -VALVE PRTABLE SET
Wavelength range

O
200- 4,000 metres. £26

Striding Ahead
in 1924

The keenness that has been shown for the achieve-
ment of perfect radio apparatus is for thorough
technical engineering rather than for commercial
gain with those firms who have advanced to the
forefront of the public popularity.

R.I. stands to-day for the very best wireless pro-
ductions on the market. Prices may appear higher,
but all R.I. purchasers know that these prices cover
a skilled workmanship superior to multitudes of
cheaper competitors.

Thousands of the New R.I. Transformers have
already been purchased and their owners are
enthusiastic over the wonderful difference they make.
You can see a giant Sectional Model of the
NEW R.I. at our showrooms.
You will also see the other wonderful R.I.
1924 creations. The New R.I. Lyrian and Lyrian-
ette are the only complete loudspeaker broadcasting
receivers available at a popular price.

R.I. Multi Valve Sets for all wavelengths are the
highest standard wireless receivers that are made.
Each component gives maximum efficiency in these
neat, strong, portable valve sets, producing as a
result unique radio reception.

Ask for the New R.I. Catalogue.
Throphone agent 6214-5-6 1-&1grarns."Instradio LondoR"
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Read this telegram from
a Burndept Agent in

Manchester :
"Received Chelmsford (200 miles),

Birmingham (88 miles), French School
of Telegraphs and Radiola-all good
loud speaker strength-on Etho-
phone-Duplex in Manchester. Double
my orders."

No. 1503. Ethophone-Duplex, without
valves, coils, batteries, etc., £5 5s. Od., to
which must be added £1 5s. Od., Marconi
licence.

The set to suit your purpose at a price to
suit your pocket.

Ethophone- Duplex
Will Operate a Loud Speaker.
THE ETHOPHONE-DUPLEX represents the

finest value in wireless apparatus that has ever
been put on the market. It is a fully -guaranteed
instrument of real Burndept efficiency and is

intended for listeners who are tired of headphones, and
though not prepared to buy expensive apparatus, want a
loud speaker receiver which will enable all their family
to listen. At the price, you cannot buy a better set than the
Ethophone-Duplex. It will receive broadcast on a loud speaker
within about 20 miles of a normal power station and within about
100 miles of the high -power station, while the range on headphones
is four or five times as great. That these ranges may be largely
exceeded under favourable conditions is shown by the telegram
reproduced on this page. Tuning is effected by two simple controls.
Wave-lengthrange : from 250 metres upwards. Two notable features
are the geared coil -holder, giving vernier reaction control, and the
special condenser. Bright or dull -emitter valves may be used without
any alteration to the set.

Write now for full particulars of the Ethophone-Duplex- the set to
suit your purpose at a price to suit your pocket. Demonstrations
can be arranged.

Purchase Burndept by its name-substitutes are not the same.

BURNDEPT
S s\\

BURNDEPT LIMITED, Aldine House, Bedford St., Strand, W.C.2.

LEEDS : Basin hall Street (near City Square).
CARDIFF : 67, Queen St. NORTHAMPTON : 10, The Drapery.



Assistant Editor.'
PERCY W. HARRIS.

Scientific Adviser :
Prof. G. W. 0. HowE,

D.Sc.,

Advisory Editors:.

Prof.R. WHIDDINOTON,
M.A., D.Sc.

Prof. C. L. Pcorrasctrz,
M.A.,

iaabio Orezz,
BUSH HOUSE, STRAND, W.C.2.

Tel.-Cen'ral 4 0 48 . iiNkk

MO% t IVANA t- 

EDITED BY JOHN SCOTT-TAGGART, F. l list P.,
A .M.I.E.E. '

Staff Editors:
E. H. CHAPMAN,

M.A., D.Sc.
A. D. COWPER,

M.SC.
R. W. HALLOWS,

M.A.
G. P. KENDALL,

D.Sc.
S. G. RATTEE,

Member I.R.E.

Vol. 4, No. 24 OCTOBER 15, 1924. Price 6d. net.

More Post Office Disclosures
riUR criticisms of the Post Office

officials in connection with their
general attitude towards

licences, and particularly experimental
licences, has brought to light innu-
merable cases of, on the one hand, un-
necessary hardship, and, on the other,
Post Office bureaucracy and pettiness.

The remarks of Dr. Eccles, on the
occasion of his Presidential address,
were in no sense exaggerations.

One of the absurdities of the exist-
ing regulations is pointed out by
Captain Ian Fraser in a letter to The
Times, of October g. Captain Fraser,
of course, is the President of the Trans-
mitter and Relay Section of the Radio
Society of Great Britain. He writes
as follows:-

" On the evening of Sunday,
September 21, I was communicating
with an amateur friend of mine with
whom I was conducting some experi-
ments. He was a good distance
from my station, and I desired to
know the effect upon his reception of
my signals of certain adjustments
which I had made. When I had
concluded working with him and
was listening for a few minutes to
other amateur traffic, I heard a
Freinli station calling me. The
French station was four or five times
as distant as my English friend, and
a report from him, situated as he
was, would have been of very great
value. If I had answered him I
should have contravened the Post
Office regulations, and have endan-'
gered my licence, so I had to lose
valuable information, and, incident-,
ally, as Dr. Eccles puts it, turn a'
deaf ear to another experimenter who
wanted to be helpful."
The above example is only cne of

hundreds regularly occurring.
The Post Office require " detailed

particulars of any experiments with
stations abroad, and evidence of an
arrangement for co-operation by a

foreign or colonial experimental
station " before they will give any
permission.

This means that if a British trans-
mitter is called up one night by an
American amateur, his correct pro-
cedure is to reply by letter to such an
amateur, fix up a working arrange-
ment with him, send detailed particu-
lars of the experiments it is proposed
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to carry out to the Post Office, and
ask for the requisite permission. The
next step, after several weeks, or, per-
haps, months, is to reply to the call.
By this time slimmer conditions may
have intervened and communication is
impoisible. The crass absurdity of
such regulations is appreciated by all
but the Post Office officials. The whole
usefulness of experimental work of this
nature is in being able to carry on
long -distant communication, and to re-
ply at once to a call from some distant
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country. Short range experiments are
of very little use, and a few hundred
miles is the most that can be accom-
plished in this country. Incidentally,
British experimenters, tied hand and
foot as they are by Post Office regula-
tions, are a laughing -stock to those
of other countries.

To examine the questions asked by
the Post Office before a transmitting
licence will be granted, and the con-
ditions on which such licence is
granted, if ever, will be a re-
velation to any experimenter. The
trembling applicant is expected to give
the fullest details of exactly what he
proposes to do; he is to give the cir-
cuits he is going to use, the size of
the accunmlators he proposes to employ,
and many details which he either can-
not give in advance, or which are
quite unnecessary. We cannot under-
stand why any regulations regarding
circuits should be imposed. As it is,
however, anexperimenter who proposes
to carry, out experiments on all sorts
of different transmitting circuits (many
of which he may evolve as he goes
along) is expected to give these cir-
cuits in advance. This, in many
cases, will be equivalent to asking the
experimenter to provide the Post Office
with a solution of the problem when
he asks for permission to attempt, to
solve it.

Supposing a would-be transmitting
experimenter wishes to evolve a new
method of modulation through being
dissatisfied with the existing methods.
How can he, in advance, give details
of experiments which he can only make
as he goes along?

The same absurdity occurred in the
old receiving licences, and occurred
there unnecessarily, as has since been
proved by the hundreds Of thousands
of new licences issued.

The only answer which the Post
Office has made is in the 'nature of a

(Continued on p. 796.)



Wireless WeeKly October 15, 1924

Fig. 1.-A tripod is desirable for
outdoor use.

THE following article is in-
tended to help those readers
of this periodical who are

desirous of making an efficient
loud -speaker horn, which com-
bines both purity of tone and
excellent volume, and at the same
time one whose construction is
well within the scope of the
average reader.

The horn, which is square in
section (see photo) is made exclu-
sively of wood; the curved faces

.of 3 -ply mahogany 2 mm. thick,
and the ribs of silver spruce. It
is, perhaps, particularly suited
for outdoor work, as the sound
carries in quite a remarkable way,

Fig. 2.-Dimensions of the horn.

largely owing to its unusual axial
length (about 5 ft.). If a little
trouble is taken, the horn can be
made to look very elegant, whilst
the overall cost does not exceed
15S.

The first step necessary is to
draw out full-scale drawings on
paper of the shape that each face
will assume when laid flat in one
plane. This is best done by draw-
ing a line down the centre of the
paper lengthways, to represent
the horizontal axis, and marking
off distances (x) along it from one

t**IPA** ******** ***************
ntt
P.4

Ns.
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The Design and Construction
of a Loud -Speaker Horn

By ALAN B. CALKIN.
A simple method of making a really effective horn in accordance
with the latest developments is described in this contribution.

end, and corresponding ordinates
(y) at right angles above and
below the axis, according to the
following table :-
x in inches :-

o 12 24 36 42.5 49 56.4 65
y in inches :-

0.25 0.50 2.24 3.04 4.78 7.4!
11.35 27.29

(The above figures were ob-
tained by inserting suitable con-
stants in the formula

AX = AoeBx
where A. is the area of section of
the small end, A. is the area of
section at any point distant x
from the small end, B is a con-
stant.)

Drawing the Outline
The curve itself is best ob-

tained by inserting pins in the
above points, and running a
cotton along tied to the end pin
and touching all the others. By
running one's eye along the
cotton, other pins, as many as
considered necessary, can be in-
serted to give a better approxi-
mation to the desired curve.
When both curves have been ob-
tained in this way, lines joining
consecutive pin holes can be
drawn, and the curves cut out.
The horn has a much more
finished appearance if the wide
end tf each face is slightly
curved. This can be done with a
pencil and string, by striking an
arc ABC of radius the axial
length, viz., 65 in., and centre
(Z) on the axis at the small end,
see Fig. 2. Cut away the rest of
the paper to the right of the arc
and we are ready to cut the ply-
wood to the pattern just obtained
(Fig. 2).

Materials

If the wood can be purchased
in sufficiently large sheets (6 ft. x
3 ft.) the construction of the horn
is somewhat simplified, as each
face will consist of one piece of
wood only. In the writer's case,
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however, the plywood was sup-
plied in sheets 5 ft. x 16 in.,
three of these sheets being neces-
sary, and it was found economical
to make each face in two pieces,
joined along the line XY in a
manner to be described later.
The three -sided piece (XYZ) was
cut with the grain parallel to the
axis, whilst the remaining piece
(XYAC) was cut with the grain
running perpendicular to the axis.
Fig. 2 shows the lay -out of the
pieces XYAC, four of which will
be required, and Fig. 3 shows the
lay -out of the pieces ZXY, of
which .four will be required also.

Marking Out
The wood itself can be marked

out by laying the paper pattern
flat on it, and by tracing round
the curves with a pencil. If the
correct type of saw is not avail-
able, a strong hacksaw blade

PIECES .r) !.4.0

`,1

2 1 4

\;,

DIRECTION OE

-----

PIECES X, r

Fig. 3.-Cutting out the parts.

fitted into a file handle will be
found just as serviceable. When
the four pieces (XYAC) have been
cut, they should be clamped
together, and the curved edge
ABC planed and papered. It will
also be necessary to plane off at
the same time in. from the side
XY to make clearance for the
tongue joint. The sides AXZ
and CYZ can be left unplaned, for
reasons which will shortly be
obvious.

We should now have provided
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ourselves with four pieces of ply-
wood of the shape (XYZ) and
four of the shape (XYAC), of
which the sides ABC and XY of
the latter four are planed and
papered. We are now ready to
make the ribs.

As previously mentioned, these
are of silver spruce and should be
cut from lengths, if possible, not
less than 6 ft. 6 in., as difficulty
may otherwise be experienced in
bending. Fig. 6 (2) shows the
method of cutting the ribs to the

3/8''

A
Fig. 4.-The tongue joints.

correct shape. A section is
drawn after each cut has been
made.

The object of cutting grooves
in. wide instead of 2 mm. is

to make the fitting easier. When
the four ribs have been cut to the
above dimensions they are ready
for the bending process.

If a little care is exercised the
bending can be carried out dry,
that is to say, steaming is un-
necessary. The method is as
follows. Commence by holding
the rib near the middle with the
hands about 12 in. apart and the
thumbs pointing inwards, and
pressing on the side represented
by PQ, Fig. 6, Section 5. Now
apply a bending action with the
hands in a manner which will
bring the concave side of the rib
nearest you, that is to say, the
two grooves will be on the out-
side of the curve. Release the
pressure on the hands, and repeat
the process several times, each
time straining the wood a little
more. The process mast he
carried out steadily, and the wood
should only be strained a little
each time, otherwise folding of
the fibres will occur on the inside,
which may ultimately result in
fracture. When the centre is
sufficiently curved the hands
should be shifted along, and the
process repeated for the entire
length. It is most important
that each rib should be bent to the
correct curvature before finally
attempting to assemble the
various parts. The curvature
should constantly be tested during

bending by inserting the faces in
the grooves and seeing whether
the curves coincide. If the ribs
have been cut from 6 ft. 6 in.
lengths as suggested there will
be about 12 in. over, which will be
found most useful at the wide end
during the bending process, and
should not be cut off until the
horn is finished.

Before finally assembling the
various pieces, we must provide
ourselves with four pieces of
wood to form the tongue joints of
the two faces (XYZ) and
(XYAC), Fig. i. These should
be of the same silver spruce i6 in.
x in. x in., and should be
rabbetted out as in Fig. 4 (A).

Fig. 4 B shows the method of
cutting the ends of these pieces

Fig. 5.- A commercial instrument
with an unconventional horn.

so tkat the small tongues formed
fit into the grooves of the ribs.
It is best to cut and fit each of
these separately as it is wanted.

The assembling must be done
in the following order.

Two ribs are first glued and
clamped on to one of the (XYZ)
faces. If the face has been cut
correctly it will be found that the
two ribs just touch one another
at the small end. (A glue brush
will probably be found clumsy, in
which case the glue can be
applied to the grooves with a thin
piece of wood.) While the glue
is drying, do exactly the same
with the other two ribs and one
of the other faces. When these
are set hard, and not until, the
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pieces of wood to form the tongue
joints can be cut and fitted to
each section, both of which can
now be completed by giueing the
remaining (XYAC) faces into
position. 'It is advisable, at this
stage to remove any glue which
may have adhered to the sides.
The two remaining (XYZ) faces
can now be fixed, both of these
being glued into the grooves of
the same section. The next stage
of fitting the two sections
together should, if possible, be
clone by two people, although it
is possible to. do it single-handed.
When the glue has been applied
to both edges and to both
grooves, the fitting should be
begun from the smaller end, both
edges being worked into position
simultaneously. It will be found

great help to bind string round
the outside of the horn until the
glue is set hard. When this is
the case, the two remaining
tongue joints and (XYAC) faces
can be fixed.

The horn is now ready for the
finishing touches. The ends of
the ribs should be sawn off, and
the horn, if necessary, can be
papered.

In the writer's case, better
results were obtained by cutting
off about 2 in. from the small end
of the horn, and filing out the
inside to about I -in. diameter.
This was done to accommodate
the end of the sound box. The

2
- 4 r 3/32 "

1<- 8

4
SECTIONS

3

Fig 6.-Preparation of the corner
ribs.

tripod shown in the photo is a
stand for a telescope, which can
be used to great advantage for
outdoor work. If the loud-
speaker is used inside the house,
it is a good plan to suspend it in
the corner of a room with the
sound box quite high up and the
horn hanging slightly down-
wards.
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JOTTINGS
BY

THE WAY

Sticking to It
As I told you last week, we
found certain difficulties
when we started out to

amass information about trans-
mission. The General's visit to
Mr. Bendall was, however, com-
pletely successful. When he dis-
cussed it with me after his return
he told me that he had left no-
thing to chance. Before journey-
ing to the Information Depart-
ment he deposited his note -case
with the hall porter at his club,
taking nothing in his pockets but
two half-crowns and twopence for
his return 'bus fare. He cer-
tainly appears to have got his full
five bobs' worth. Probably he
was ingenious enough to ask
about seven questions in one, or
to make each of them a really
good one, such as, " Now show
me exactly how one transmits,
remembering that I know nothing
about it." He tells me that
noticing the stop watch lying
upon the table he carefully placed
his hat upon it, whilst Mr. Ben-
dall's back was turned, and so
put an end to any trouble from
that quarter. He arrived back
bursting with information and
with his pockets bulging with
notes and circuit diagrams. The
next time I have a query of my
own I shall certainly employ the
General. It would pay, I think,
even if one had to stand him his
railway fare and a good lunch.

Once bitten . . . .

It was decided by the club that
I was far too useful to send on
further missions of inquiry my-
self. Hence I was relieved of the
necessity for approaching other
members of the Wireless Weekly
staff. But I must say that I am
getting rather annoyed by the
way in which they behaved when
I arrived at the office. I have
noticed for some time that if any

.q1

of them have gadgets lying on the
tables before them, they are
always careful to remove them
from my reach when I sit down.
This, I think, is most uncalled
for and does not show the proper
wireless spirit.

A Staff Job
Anyhow, I was given what we

may call a brass hat job at the
club to superintend the making of
the set. Now if there is one
thing that I really can do well it
is to watch other people working
and tell them how to do it.
When, for example, Poddleby is
engaged in soldering an almost
inaccessible joint I like to stand
at his elbow showing him pre-
cisely how to carry out the job.
He is apt to become rather ratty,
and on occasions he has bran-
dished  his hot iron in my face,
but, on the whole, I think it
stimulates a proper show of
activity. Thanks mainly to my
untiring labours, the major part
of the set was complete in almost
record time and all that was re-
quired was the generator.
Snaggsby was entrusted with the
task of purchasing this, and re-
turned from town one day with
a small but exceedingly heavy
packing case. This proved to
contain a neat little thing looking
like a cross between a magneto
and a torpedo, to one end of
which you attached a crank.
Gubbsworthy was engaged in fix-
ing leads to its terminals when
I thought that I had better see if
the crank fitted properly. It
went on quite nicely and I gave
it a preliminary whirl to see that
all was well. Gubbsworthy,
whose conductivity must be of the
order of several megamhos, leapt
into the air with a scream, and
we all agreed that as far as the
first test went the generator ap-
peared to be eminently satisfac-
tory.
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Preliminary Tests
We confined ourselves to begin

with to mere Morse, resolving to
discover all about the elements of
transmission before we launched
out into anything more ambi-
tious. No volunteers could be
found to undertake the somewhat
strenuous task of twiddling the
crank of the generator, so the lad.
Edward Bugsnipp was hired at
sixpence an evening to supply the
necessary motive power. At the
end of the first hour he went on
strike, contending (a) that he
wasn't no bloomin' donkey en-
gine, and (b) that his union would
not allow him to work in the even-
ings at less than a shilling a time.

Generator Troubles
Having compromised for nine -

pence, we were able to get on
again, but Edward was never
really a satisfactory source of
power. His output was apt to
be distinctly fluctuating. When
he was fresh he would seize the
handle and whirl it until things
fairly hummed, but he rapidly be-
came bored with his job and took
a much greater interest in the
doings of Poddleby, who was
operating the tapping key. At
such times he would lean over
Poddleby's shoulders breathing
heavily, whilst the r.p.m. became
smaller by degrees and beautifully
less. We decided, therefore,
that before we made our debut
on a large scale in the transmit-
ting world it would be better to
install a generator which did not
rely upon boy power. Our
second instrument had once
formed part of an aeroplane, and
the Admiral was very keen that
it should be driven by a little
windmill erected on top of the
club house. But as little Puddle -
ton lies in a hollow, we felt that
the wind might be an even more
uncertain quantity than Edward
Bugsnipp, even if it cost nothing,
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and we decided to install a small
gas engine to do the driving.
Both Poddleby and Bumpleby-
Brown blew themselves up with it
once or twice, but otherwise it
worked most satisfactorily. The
only person who raised any ob-
jections was Winkleswonth, who
lives next door to the club. He
appeared to dislike the fact that
the exhaust pipe came out just by
his study window, with the result
that the room, when the set was
working, was filled with an odour
anything but sweet. However,
we soon settled him by pointing
out that he had no right to be in
his studywhen transmissions were
in progress, and that in any case
he should be prepared to make
certain sacrifices for the good of
the club.

other time-honoured questions,
such as you may hear on any
evening. Rather we would
broadcast a musical programme

 which would compare favourably
with those sent out by 2L0 and
other mere professional broad-
casting stations. Before we
could do this it was, of course,
necessary to obtain special per-
mission. We had no difficulty
about this, for we simply wrote to
the Post Office saying that we re-
quired their sanction for some-
thing not covered by our trans-
mitting licence and that we pro-
posed to send up General Blood
Thunderby to explain personally.
This had the desired effect, for by
return of post came a letter ad-
dressed personally to Poddleby,
our secretary, and marked private

The new educational broadcasting is of great help in schools. A description
of this school's work is given in our correspondence pages.

Our Splash

In spite of the fact that none
of us is what you might call an
expert at Morse, our key -pound-
ing experiments were most en-
couraging. Poddleby, our star
operator, soon achieved a speed
of three words a minute, inclusive
of corrections and repeats. We
all agreed that things were going
very well, and before long it was
decided that the time had come
for us to show that the Little
Puddleton Wireless Club was no
small beer in matter of trans-
mission. We decided that our
first night of telephony should be
something really worth writing
home about. We would not
merely get into touch with some
amateur station and ask, " Is my
modulation O.K., old man? " or

and confidential. It said that
they did not know what we
wanted, but they had seen the
General before, and if we would
only keep him at home we could
do what we liked.

The Programme
As our power was not very

great we thought it unwise to ad-
vertise the transmission in the
daily press ; but it seemed good
that the inhabitants of Bilgewater
Magna should be fully informed
of the treat that was in store for
them. I was entrusted with the
task of informing their secretary
and motored over on the follow-
ing day. Unfortunately my car
had to be back in Little Puddle -
ton rather early, since the other
'1 -,us had broken down, and it was
the only one on the route. I had
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therefore only five minutes with
the secretary of the Bilgewater
Magma Club, but in that short
time I tried to make plain to him
what an important occasion this
first transmission would be when
it took place on the fallowing
evening. Having begged him to
impress upon the members of his
club the necessity for not allow-
ing their receivers to oscillate,
with an airy remark that I under-
stood there had been many com-
plaints of interference in his dis-
trict, I left him and motored
back. There was a little diffi-
culty about the fare, since I had
spent my last remaining sixpence
on a packet of cigarettes in Bilge -
water Magna, but I appeased the
conductor by presenting him with
one of Snaggsby's gridleaks
which I found in my waistcoat
pocket.

The Great Evening
When the evening itself arrived

all of us were a little nervous.
We felt that nothing must hap-
pen to mar the club's great repu-
tation. Poddleby was in charge
of the transmitter as chief en-
gineer, whilst I, owing to my elo-
quence and my charming voice,
was given the job of announcer.
The hands of the clock moved to
7.30. " All ready? " said the
General. " Quite ! " replied
Poddleby. He threw over the
switch whilst I took up, a graceful
stance before the microphone.
" Hullo the world ! " I said.
" Hullo the Eanth1 This is
Little Puddleton calling ! General
Blood Thunderby, our respected
president, will now open our
transmitting station.". The
General, mopping his brow, ad-
vanced rather hurriedly towards
the microphone. His left foot
caught in one of Poddleby's stray
leads, and, to save himself, he
flung out his hands, which came
into contact with the terminals of
Poddleby's generator, now work-
ing at record speed. When the
General finally reached the floor
he was embracing the micro-
phone stand, and it appears that
his remarks not merely buckled
the instrument, but also burnt out
seventy-five per cent. of the re-
ceiving sets within a ten -mile
radius. Still, we are not down-
hearted. We shall transmit once
more as soon as our president
and the microphone have re-
covered.

WIRELESS WAYFARER.
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By

JOHN SCOTT-TAGGART,
F.Inst.P., A.M.I.E.E.

sOME commercial sets and a
few home - constructed re-
ceivers operate with a single

rheostat which controls the fila-
ment current to all valves. An
interesting point worth mention-
ing is that an adjustment of re-
action must be so made that
when the filament current is in-
creased a full build-up of signal
strength may be obtained with-

. out the set breaking into self -
oscillation.

Reaction Adjustment
For example, if the reaction

has been made too tight and the
listener turns on his rheostat
gradually, it is quite likely with
the particular adjustment of re-
action the valve will oscillate
before a sufficient signal strength
from the loud -speaker, or tele-
phones, has been obtained.
This, of course, is because an in-
crease of filament current within
certain limits increases the ampli-
fication factor of the reaction
valve and consequently increases
the oscillation tendency. It is
extremely likely that in many ad-
justments of the reaction, while
the coupling is too tight, self -
oscillation of the reaction valve
will occur before the filament
current for the low -frequency
amplifying valves has reached its
correct value.

Coupling Value
The reaction coupling should

be of such a value that with the
valves all well on the set will not
oscillate. Under these conditions
a variation of the rheostat will
give a good control of signal out-
put; but if, on the other hand,
the reaction circuit has in the first
place been made too tight, no
control at all of signal strength
will be obtained, because the re-
action valve oscillates before
the other valves give their full
output.

I have been using for many
months a set, using dull emitter
valves of the .o6 type, using dry
batteries as a source of filament
current.

A slight drop in voltage of
these batteries is inevitable after
the set has been working some
little time. I have not found,
however, that using three large
bell cells to feed three valves
causes much trouble in this direc-
tion ; but the little problem de-
scribed above is intimately asso-
ciated with dull -emitter valves
and dry batteries.

The difficulty arises in this
way. The reaction (made by the
inexperienced operator) is ad-

Cj  0-00.5fiF

tery without affecting signal
strength; the increase now, of
course, while not affecting the
low -frequency valves, will cause
the reaction valve to oscillate, so
that the best way of adjusting a
receiver of this kind is to adjust
the master rheostat so that the
current through all valves is
greater than would be required
when the set is first switched on.
This will then allow for the bat-
tery voltage dropping a little.
On the higher value of filament
current the reaction is adjusted
to the best point. If these con-
ditions are observed, no trouble
will be experienced by the novice
in using a master rheostat.

LS

B3
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Resistance coupling details.

justed to the critical value, and
the rheostat so adjusted that just
sufficient current is passing
through the valve to give the
desired signal output. After a
little time the signal strength
may fall off, due to the voltage
across the filaments of the low -
frequency amplifiers falling off.

Master Rheostat Adjustment
The natural tendency is to in-

crease the normal current
through the filaments to allow for
a little drop of voltage in the bat -
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Resistance Amplification
An interesting new component

produced by the Radio Communi-
cation Company is a resistance
unit which consists of a wire -
wound non -inductive resistance,
constituting the anode resistance,
a fixed condenser and a gridleak,
which latter goes across the grid
and filament of a second valve.

The anode resistance is made
of wire because the manufac-
turers are of opinion that there
is no anode resistance on the
market which is sufficiently con-
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stant and capable of carrying an
adequate anode current. The
resistance, however, is only
35,000 ohms, which is less than
that usually employed for this
purpose. The coupling con-
denser has a capacity of .005
also a lower value than that
usually employed. It will be re-
called that I pointed out in these
columns that a value of from
.002 ,12F upwards was suitable for
this purpose. The gridleak has a
value of megohm.

Lag Effects
These values appear to be

arrived at only after considerable
work on the subject, and appar-
ently a compromise has been
made between signal strength
and purity of reproduction. It
is, of course, a common experi-
ence to find a resistance -coupled
amplifier in which there is a de-
cided lag effect. Users of the
Puriflex, for example, will find
that an alteration of an adjust-
ment is only followed after a per-
ceptible period by the result.

It needs only a little thought
to realise that the coupling con-
denser between the anode of one
valve and the grid of the next is
isolated by two high resistances,
one of which may have a value of
from 20,000 to ioo,000 ohms,
and the other a value of roo,000
ohms to 5 megohms (the grid -
leak), according to the design of
the circuit.

Suitable Characteristics
The charging and discharging

of this condenser, taking place as
it does through a high resistance,
may take some perceptible time,
and, consequently, from this
point of view, the resistance
values should preferably be kept
as low as possible. This, how-
ever, would result in a decrease
of signal strength, so that some
compromise has to be obtained.

It is extremely important in re-
sistance amplification to see that
the valves used have a suitably
straight characteristic curve, and
that proper negative grid bias is
given. If this is not done, a pre-
ceding valve will produce rectifi-
cation, and the rectified currents
will charge up the coupling con-
denser between the anode of the
valve and the grid of the next.
The resulting distortion is one of
the troubles which the experi-
menter has to face, and a suitable
choice of resistances and con-

densers will minimise any
troubles that may arise through
unintentional rectification.

Choking also frequently
occurs, and this, of course, may
be very prevalent if the experi-
menter is not skilled in the
handling of reaction. The signal
strength of a beat note with the
incoming carrier wave may very
readily choke up a resistance
amplifier for some short space of
time, and if gridleaks are of too
high a value, the accumulation of
electrons on the grids will take a
very appreCiable time to leak
away.

The same effect is obtained if
strong signals are being received.
It is because a blasting effect
occurs, i.e., the grids of the
valves become positive and elec-
trons are consequently drawn
from the filament to the grid and
charge up the grid condenser.

This charge will take time to leak
away, and consequently it is de-
sirable to have the gridleak of
sufficiently low value to enable it
to drain off the electrons rapidly.
A normal negative grid bias will,
of course, make a great deal of
difference, but even when this is
done a momentary strong note or
signal may carry the grids
positive.

If the gridleak is of too low a
value, signal strength will be re-
duced, and similarly if the anode
resistance is of too low a value,
the same effect will be obtained.

It will thus be seen that re-
sistance amplification involves
compromises, and the best values
depend largely, not only upon the
type of valves used, but upon the
signal strength desired, and also
whether constant purity is re-
quired, or whether an occasional
little blast won't do any harm.

Mr. C. L. Morrow, of the B.B.C. adjusting the apparatus used to broadcast
animal cries from the Zoo.
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Fig. 1-The terminal board.

ri-`1HE interesting phenomenon
known as " double reac-
tion " was first described

by Mr. John Scott -Taggart in
Modern Wireless, Vol. 0, No. 1,
and the circuit in Fig. 2 employ-
ing this principle, provides scope
for considerable experiment.

The aerial is tuned by the coil
LI, and variable condenser CI of
0.0005 F. The oscillations in
the aerial circuit are applied to
the grid of the first valve VI,
which acts as a high -frequency
amplifier. These currents appear
in amplified form in the anode
circuit of this valve, which is
tuned by L2, and C2 of o.000s
p.F. The coupling between the
first and second valves is effected
by means of the fixed condenser
C3 of 0.0003 µF and the grid -
leak R4. The reaction coil L3 is

included in the plate circuit of the
second valve, which acts as a
detector, and also the primary
winding Ti of the L.F. inter -
valve transformer Ti T2, across
which is shunted C4 of o.00i p.F.
The secondary winding T2 is

connected across the grid and
filament of the low -frequency
amplifying valve V3, in the
anode circuit of which are
included the telephones T,
shunted by C5 of 0.002 µF.

Coils
The coils LI, L2 and L3 are

placed in a three -coil -holder in
the order shown, i.e., Li and L3
on the outside and L2 in the
centre. Double reaction is ob-
tained by this means, the anode
coil L2 introducing reaction into
the aerial coil Li, whilst L3

7-1- 601

47
O 0 L.T.

O
390 40 L.T.

+

48

9-10
2-12
52-48
4-25

2 5-26
17-08
26-19
27-14
27-35

43-40
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introduces reaction into the anode
circuit of the first valve. Of the
two methods of obtaining reac-
tion, the latter is the safer, since -
its use is far less likely to cause
interference to other listeners
than is the use of reaction
directly on to the aerial. Conse-
quently, when first operating a
set employing this circuit, it is
advisable to keep the coils Li and
L2 as far apart as the sockets of
the coil -holder permit.

Connections
A few connections on the ter-

minal board of the Omni receiver
suffice to wire up the circuit, and
are as follows

51--0 6-41
1-2 33t4-22,

52-9 22-3

A Double .

. . . Reaction

Circuit on the
Omni Receiver c))

() An interesting circuit which
may be tried upon this
popular experimental receiver.

11

Coils
For the aerial coil NOS. 25, 35

and 5o should be tried in the rear
moving socket of the three -coil -
holder, on the usual broadcast
wavelengths. The anode coil,
which should be plugged into the
centre socket, will be a No. so or
75, as also will the reaction coil
in the anode circuit of the de-
tector valve, the latter coil being
plugged into the front socket of
the coil -holder.

For Chelmsford, in the order of
aerial, anode and reaction, the
following sizes of coils will be
suitable : Nos. 050, 200 and 25o.

Operating the Set
As indicated previously, the

aerial coil in the rear socket
should be kept well away from
the centre coil when tuning is

13

12

4/
C,

VI

R2

I/2

Tj
T2

5

R3

TL
rac

Fig. 2-A double

21-38-
2 1-23

23-24
30-06
29-48
32-40
8-31
39-23
31-47
17-23

reaction circuit for the "Omni."

first commenced, and care should
also be taken whilst adjusting the
position of the reaction coil in
the front. Tuning is carried out
on the aerial and anode tuning
condensers, and when signals are
heard the reaction coil is moved
slowly towards the anode coil, at
the same time retuning on aerial
and anode condensers, the latter



October 15, 1924 Wireless Weekly
requiring the greater readjust-
ment. If this does not result in
an increase in signal strength,
the leads to the reaction coil
should be reversed. This is
easily effected by disconnecting
the leads 6-41 and 33-22, and
joining 6-33 and 41-22; the
above procedure is then carried
out ohce more. The effect of
bringing the aerial coil Lt to-
wards L2 may now be tried,
taking great care, however, to see
that the set does not break into
oscillation. Both variable con-
densers will need careful re-
tuning as before. It is possible
that a reversal of the leads to the

aerial coil is necessary, in which
case the alterations required are :
Disconnect 51-1, 2-12, 52-9,
and join 9-51, 10-12 and 1-52.
Practice is required in the tuning
of circuits of this type, as might
be expected owing to the addi-
tional adjustments required.
Experimenting with tile Circuit

Experiments worth trying,
such as the reversal of the con-
nections to the secondary wind-
ing of the transformer, will
doubtless occur to the reader, and
are always worth carrying out
when a little extra efficiency is
sought. The experiment men-

tioned necessitates the following
alterations : Disconnect 29-48
and 30-16, join 29-16 and
30-48.

Constant aerial tuning will be
appreciated where experimenting
in different sizes of coils for the
aerial socket is distasteful. This
form of tuning requires the inclu-
sion of a o.000t ju.F condenser;
the necessary alterations are
therefore : Disconnect 51-1 and
join $1-11 and 3-1. A No. 5o
coil will now be suitable for
broadcast Wavelengths below 42o
metres, while for those above
420 metres a No. 75 should be
used.

" Fiddling While Rome Burns"
A Note by the Editor.

AT the conclusion of the
presidential address dealing
with the position between

the Post Office and the Radio
Society of Great Britain, an anti-
climax arose.

It is, apparently, the intention
of the Radio Society ,to issue a
badge which is to be worn by all
members of the Society, and by
members of affiliated societies
with some small modification.
The occurrence of this suggestion
at a time like the present one
strikes us as bathos. It is in the
nature of a descent from the
sublime to the ridiculous.

Surely the Council of the
Radio Society must know that
badge -wearing never has been,
and never will be, a hobby of the
average Britisher. In America
there is a different tempera-
mental attitude, and members of
the Driton (Pa.) Prohibition
League like to recognise fellow -
members in whatever part of the
world they may be; but we on
this side regard as just a little
vulgar the wearing of badges of
this description.

If the badge is to be worn at
meetings only, this would be bad
enough, but in such an event a
badge would be unnecessary.
If, however, it is proposed, as the
official organ of the Society
states, that this badge should be
worn " as a means of introduc-

tion amongst amateurs all over
the country," and ultimately " in
every part of the world," the
general prestige of the Radio
Society of Great Britain and its
associated societies will be
reduced to the level of a
school picnic party.

We really seriously cannot
picture the Council of the Radio
Society walking down to the

A design which was unfortunately
too late for entry.

Embankment with badges in
their lapels. If they themselves
are not prepared to wear these
badges in public (and we believe
that they will not be), why should
they cast reflections on the good
taste of the rank -and -file mem-
bers of the Society and members
of affiliated societies?

We hope that these latter
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societies, if not the parent one,
will turn the scheme down as un-
worthy of what should be an im-
portant Society, and what is an
important movement.

What members of other tech-
nical societies display a badge?
As far as we are aware, British
technical societies do .not go in
for this sort of thing. They
realise .that it is simply " not
done." If they were to put for-
ward such a childish idea, we are
perfectly sure that their mem-
bers would have the good taste
not to wear the badge.

Perhaps small schoolboys
might take delight in wearing a
badge, but we cannot believe
that an adult British citizen
would display a membership
token of any kind whatsoever.

The idea of an august Council
of the Radio Society discussing
the pros and cons of badges at
the present juncture is reminis-
cent of Nero fiddling while Rome
burns.

Why not give up the idea, and
make a graceful retirement by
suggesting that the badge be
used simply on the notepaper of
the different societies?

A pursuance of the present
intention will only result in call-
ing down ridicule upon a Society
which needs every ounce of
prestige and dignity it can muster
in these days.
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A Series Parallel Switch

mOST students of wireless
find occasions arise when
the effect of changing the

aerial condenser from series to
parallel or vice versa is desired.
With a view to avoiding the
otherwise necessary disturbance
of connections, the series parallel
switch here described has been
devised. By its use a small
rotation of the knob will enable
either type of connection to be

z B.A. KNOB.
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Figs.1 and la.-Complete switch.

immediately changed to the
other.

Components needed.
The necessary materials are :-
One ebonite strip in. x -I in.

x 31 in.. long.
One ebonite knob tapped 2 B.A.
Six contact studs.
Two switch stops.
Two pieces of brass strip in.

x 1-16 in. x in.
Two 6 B.A. screws.
Three 2 B.A. nuts and

washers.
One 2 B.A. screwed rod 2 in.

long.
The ebonite strip is filed down

1-32 in. at each end for a width
of in., as indicated in Fig. 2,
and the centres of the grooves
are drilled to give clearance
holes for a 6 B.A. screw. In the
middle of the strip' another hole
3-16 in. diameter is drilled. The
two pads (Fig. 2), which are
made 'either from 1-16 in. sheet
brass or sheet copper, are drilled
and tapped for a 6 B.A. screw,

and each fixed by a single screw
into the recess or groove at the
end of the ebonite strip (see
Fig. 0.

The 2 B.A. rod 2 in. long is
then tightly screwed into the
ebonite knob, passed through
the 3-16 in. hole in the main
strip, and locked to this by a
nut underneath, marked B in
Fig. 1.
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Fig. 2.-Strip details.
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The panel of the set to which
this switch is to be fitted is now
marked out for the stem hole,
and the six contact studs. The
latter are spaced in. apart on
a xi in. radius, three on each
side, as shown in Fig. IA, and
the holes' for the stops are
drilled on a 1i in. radius and

in. apart on one side only, as
shown in the same figure. The
contact studs being fixed in posi-
tion and filed level, the switch is
assembled as indicated.

The stops are not essential to
the working of the switch, but
simply prevent the switch arm
being turned too far so as to
leave the contact studs.

The thickness of the washer
between the upper surface of the
panel and the knob marked A in
Fig. 1, should be adjusted to
make the combined depth of nut
and washer rather less than the
contact studs. The tightening
of the under -nut C (Fig. I) will
then bend the ebOnite strip
downwards slightly, thus ensur-
ing good contact between the
studs and pads at each end, and
making a spring washer un-
necessary. The final nut D in
Fig. 1 is for locking purposes.

Connecting up.
It will be readily seen from

Fig. IA that the brass pads are
790

intended to cover two studs at
each end, so as to make a con-
nection between them. In Fig.
IA full lines show the switch
operating a series circuit, and
dotted lines a parallel circuit.
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IIIMPI111111111

Fig. 3.-Connections.

It only remains to connect the
components to the studs as
shown in Fig. 3, and the switch
is complete. The centre line of
the switch strip is indicated in the
series and parallel positions,
which can be conveniently
marked on the panel against the
respective studs as shown.

AN EXHIBITION
COMPLAINT

SIR,-I am not familiar with the
precise objects of the Wireless Ex-
hibiton recently held at the Albert
Hall, but I imagine the main
object was to make sales of wireless
receivers and components. If so,
then in my opinon the scope of the
Exhibition was reduced by at least
so per cent. by the fact that any
demonstration of receivers or loud-
speakers was 'prohibited. Surely
the aim of the majority of prospec-
tive purchasers of receivers or com-
ponents is to obtain a maximum of
sound, both as regards quality and
quantity, for the outlay of a reason-
able sum of money, but in choosing
a receiver or loud -speaker at an
exhibiton of the kind recently con-
cluded, one was rather in the posi-
tion of a blind man endeavouring
to make an intelligent purchase at
a picture shop.

I quite realise that a simultaneous
demonstration of the numerous
receivers and loud -speakers now on
the market would hardly have been
melodious, but surely it is reason-
able to imagine that some kind of
programme could have been
arranged for, demonstrations of
receivers and loud -speakers.

I may say that during my visit to
the Exhibition I overheard many
expressions of surprise that nothing
had been done in this direction.-
Yours faithfully,

Two VALVER.
Leigh -on -Sea.
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A Portable Broadcast Station
Owing to the large number of broadcasting stations in American cities interfering with
each other, the Zenith Radio Corporation are conducting a series of tests with a portable

station (WJAZ) to ascertain the best possible position for a new site.

AVERY unusual occurrence
took place when an Ameri-
can broadcasting station

was recently disposed of by one
of the pioneer radio corporations
in broadcasting, because the
station dominated the air to such
an extent as to prevent radio
listeners within its immediate
scope, from hearing any other
stations.

This unexpected stroke of
policy was announced by the
Zenith Radio Corporation, when
it sold the well-known station
WJAZ, then situated on the
Edgewater Beach Hotel. Because

of the uncontrollable interference
caused by this station throughout
the entire North Shore of
Chicago, the company decided to
erect a new station far enough
away from the city and its
environs so as to be no longer
an interference to the three
millions of people who make up
the second largest city in the
United States.

Tests
On the heels of this annouh,:e-

ment, the Zenith Radio Corpora-
tion was deluged with letters
from the Chambers of Commerce
of many of the small communi-

ties in the outlying districts of
Chicago. Some letters came
from places two hundred miles
away. So urgent were many of
the invitations from these smaller
towns that it was decided to
conduct a series of tests to ascer-
tain the best locality for broad-
casting and to determine" at the
same time the place offering the
least opportunity for interference.
The best working plan which
suggested itself was to erect tem-
porary broadcasting stations in
all the towns selected for test.
Then difficulties developed. For
a time, it looked as though the

A Marconi exhibit at Wembley. A complete D.F. equipment with a seven valve receiver incorporated
in the same cabinet.
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plan of making tests would have
to be abandoned, because the
attendant obstacles seemed to be
insurmountable.

The company now has in the
process of construction a com-
plete broadcasting unit mounted
on a one -ton Federal lorry. There
have been portable transmitting
stations for telegraph work, but
from all available information,
this is the first portable broad-
casting station in history. It will
be equipped with a one -hundred -
watt transmitter. It will be
walled -in by glass, so that the
public may witness the operation
of the station wherever it is
taken. It will be operated
entirely from storage batteries.
The aerial will be supported by
means of telescoping masts, and
will be made of gold-plated wire.

Arrangements are under way
with the Chambers of Commerce
of all towns favourably disposed
to receive the new broadcasting
station. Tests will be arranged
in each case for a definite night
and the officials of these muni-
cipalities will be invited to extend
the greetings of their respective
communities to the world by

themselves speaking into the
microphone of the portable broad-
casting station.

For this series of experiments,
which promises to be so intensely
interesting, the call letters 9XN
will be used.

WIRELESS NOTES
AND NEWS

Amateurs in Russia Now Free

Late despatches from Moscow
announce that the Russian Soviet
Government has removed the
stringent control over amateur
radio sets, and that the latter
are now at liberty to construct
more or less as they please.

German and English Stations
Interfere

The number of broadcasting
stations in Germany is rapidly in-
creasing, and as they are mostly
working on wave -lengths be-
tween 400 and 45o metres, they
are beginning to interfere badly
with the French receptions of
English stations, besides even in -

A Belgian Reader's Opinion
Radio Press Envelope No. 2.

Sta,-I am enclosing herewith
two photographs of a recently com-
pleted receiving set which embodies
your four -valve family circuit. The
only modifications brought into this
circuit consist in a loose coup-
ling arrangement for aerial tuning
and in a special key permitting the
connection of the plate of the detec-
tor valve to a special high-tension
battery terminal, and this for any

terrupting the P.T.T. concerts in
the north. The situation in Europe
is apt to become really serious if
something is not done to stop
the rapid growth of broadcast-
ing stations, as nothing seems to
be done by the constructors in
any of the Continental countries
towards developing a receiving
set of high enough selectivity to
cut out the interfering stations.
As one paper says, it is only
necessary to have two transmis-
sions on wave -lengths not more
than ten metres apart and the
entire concert programme is
upset.

DO NOT MISS
THE FIRST NUMBER

OF

"THE WIRELESS
CONSTRUCTOR."

PRICE 6d.

combination of valves usiod during
the reception.

The set is equipped with trans-
formers, condensers and resistances
of good manufacture type, and is

An interior view of the receiver.

The Four -Valve Family Receiver as made up by Mr. Guidalevitch.
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provided with the 300 ohms Igranic
potentiometer. The tuning coils are
wound in accordance with the infor-
mation given in your book,

Tuning Coils and How to Wind
Them." The components are
mounted on a polished i-in. ebonite
panel and enclosed in a polished
mahogany cabinet, making a free
room of 55i by 20 by DA centi-
metres, and assembled with a glass
at the rear.

The results obtained with this set
are excellent.

With my best thanks and con-
gratulations.-Yours faithfully,

V. GUIDALEVITCH.
Antwerp.
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Random Technicalities.
By PERCY W. HARRIS, Assistant Editor.

Some Notes of interest to the Home Constructor and Experimenter.

ASPEAKER at a recent
meeting of the Transmitters
and Relay Section of the

Radio Society of Great Britain
dwelt on the importance of aerial
insulation, and I quite agree that
this aspect of affairs is very fre-
quently neglected. It might be
thought that the minute voltages
set up in the receiving aerial
could easily be prevented from
dissipating themselves along un-
wanted paths by the thinnest
film of insulating material. In-
sulation, however, is only one
part of the story.

Air Insulation
Every experimenter should do

a little clear thinking on the
matter of insulation. For ex-
ample, we all know that dry air
makes excellent insulation, yet
it is not generally realised that,
when using a series condenser in
a receiving circuit, two parts of
the circuit are insulated from one
another by the air intervening
between the plates of the variable
condenser. Oscillatory currents,
of course, flow in the aerial cir-
cuit through the capacity so
formed. If, then, at the extreme
end of the aerial we have a metal
mast with a very thin layer of
insulation between the wire and
this steel mast, why should our
currents not flow this way,
through the capacity of the in-
tervening insulation, rather than
through our receiving instru-
ment, which, incidentally, has in
series with it an inductance coil
offering some impedance to their
passage?

Capacity
Our aerial insulation, then,

should have the smallest possible
capacity. The popular shell
type, whilst it will stand high
voltages, has quite a consider-
able capacity, and, if I remember
rightly, another lecturer before
the Radio Society of Great
Britain last year showed some
experiments which proved how

much energy could leak away
through this capacity to earth.
Personally, I am inclined to think.
that in our climate porcelain rods
with holes at each end, through
which the aerial wire and the
guys or other wires can be
threaded, are as good as any
other form. If the shell or other
similar types are used, two or
three should be used in series.

A Combination
On my new aerial, which is

used for both transmitting and
receiving, I am using the
arrangement shown in the figure.
It consists of a Silvertown
" Everdry " rubber insulator, in
series with a Buller mushroom -
type insulator (of glazed porce-
lain). The " Everdry " insula-
tor made of rubber treated
with a special compound, and
has over a portion of its length
a kind of hood which keeps it
dry in wet weather. This type
of insulator has very low capa-

A combination insulator.

city, while the porcelain disc will
stand a tremendous voltage be-
fore breaking down. The com-
plete insulator, therefore, will
stand far higher voltages than
will ever be impressed upon it
with the power the Post Office
(so far) allows me to use, and in
addition the capacity is exceed-
ingly low, thus avoiding losses
in this direction. No doubt the
" Everdry " itself would stand
the impressed voltages quite
satisfactorily.

Hard Valves
Speaking of high voltages re-

minds me that the other evening
I took from my rack a specimen
of practically every well-known
" general -purposes " valve, and
applied over 5oo volts to the
plate of each. In not a single
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case did the valve " blue -up "-
surely enough proof that the
modern receiving valve is
pumped exceedingly hard. A
year or two ago any of the " R "
type valves would have shown a
blue glow at far lower voltages.

Plug-in Transformers
I am glad to see that the

makers of plug-in transformers
are at last adopting some kind of
convention in the - method of
winding. The standard now is
to connect one winding between
the grid and plate legs and the
other between the filament legs
of the conventional valve base.
Some makers, such as Gent and
Igranic, mark the grid and plate
legs " primary " and the fila-
ment legs " secondary," while
other makers, such as Mc-
Michael, mark the grid and plate
" secondary " and the filament
" primary." As very frequently
the number of turns in the pri-
mary and secondary is about the
same, it does not much matter
which winding is used as
primary ; for example, the
Gent transformers, which are
marked as indicated above,
work in my " Transatlantic " re-
ceiver every bit as well as those
of Bowyer -Lowe and McMichael.
Ediswan plug-in transformers
also work well in this set. They
are marked with grid and plate
as primary.

A Grumble
I do wish the manufacturers

would standardise the direction
of winding. It causes a good
deal of trouble when, for exam-
ple, in the " Puriflex " receiver
(where the direction of winding
is important) one cannot change
one make of transformer for an-
other without unsoldering a pair
of connections and re -soldering
them the opposite way round.
In my special Neutrodyne
receiver, described in the first
issue of the Wireless Constructor,
the direction of winding is vitally
important, and it is still more
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exasperating when one finds, as
is the case with one particular
maker, that some batches are
wound in one direction and some
in another !

A Condenser Point
Now that the variable con-

denser manufacturers have at last
awakened to the importance of
square -law condensers, and are
producing them in good quantity
and at a reasonable price, I
would like to draw their atten-
tion to a very important omis-
sion. We all want accuracy of
tuning, yet how can we get it
without some kind of indicator?
We are provided with a dial and
knob, and, often, with a drilling
template. We will assume that
the panel is correctly drilled and
condenser mounted. We then
slip on the knob and dial, hold it
in place with a grub screw, and
then laboriously make a scratch
on the panel as an indicator.
With one exception, no manu-
facturer supplies an indicator.
It would be a very simple matter
to put into every box a small

envelope containing- a nice little
pointer which could be fixed
down to the panel with a single
6 B.A. screw through a clearance
hole, and the cost would be
negligible. Who will be the first
to do it?

Wanted : Filament Ammeters
Unless you have tried to buy

one, you will be surprised at the
great difficulty that exists in ob-
taining a satisfactory and inex-
pensive low -reading ammeter. It

.is most interesting and helpful to
find just how much current a single
receiving valve is taking. Simi-
larly in multi -valve sets it is
useful to know just what is the
load on the accumulator. Most
ammeters available read up to 8
or Io amps. if required, but are
exceedingly difficult to read, with
any accuracy, on anything below
one. ampere. What we need is
an inexpensive ammeter up to
amperes with a good open scale.
I am not saying that such am-
meters are not available for a
price. My point is that it
should not be necessary to pay

two or three pounds for such a
device.

An Aerial Gadget
I have recently introduced into

my study a small arrangement
which is proving of great help in
testing a number of sets. It is
merely a single aerial wire run-
ning across the room and com-
pletely insulated at each end.
One end comes within eighteen
inches of the lead-in insulator,
and has attached to it a flexible
lead finishing with a spade ter-
minal. When necessary, this
can be connected to the lead-in.
If one is testing a receiver on a
table in another part of the room,
it is the work of a moment to
clip on to the bare aerial wire a
short lead connected to the set
to be tested. This saves a lot
of trailing wires and inefficiency
due to them. Furthermore, the
aerial wire itself is out of the way
of anyone walking about the
room. When disconnected from
the lead-in, it serves as a short
indoor aerial for testing sensi-
tivity of a set.

NOTTINGHAM MAYOR BROADCASTS

The Mayor of Nottingham (Alderman Housten) and the Council standing before the microphone at the
Nottingham Goose Fair.
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A Simple "Edgewise" Coil
This coil is one

0

of the few types which can

MANY and varied types of
inductance coils and the
methods of winding and

mounting them have been illus-
trated and described in the
several wireless journals, and the
writer offers as an excuse for
introducing yet another type,
that on test, and in his humble
opinion, this particular coil is
easier to make, has a lower self
capacity, and when mounted pre-
sents uniformity of appearance,
in that all coils wound by the
method about to be described are
of exactly the same external and
internal dimensions.

Method of Winding

The coil under review may be
described as a " four -pile " verti-
cally wound coil ; by this it is
meant that turns running parallel
with a previously wound turn are
separated by three turns of wire
which do not run parallel. Fig.
indicates one layer of wire and
comprises four turns. Starting
from the peg marked 1 the wire
passes inside, missing three pegs
to the peg marked 5, then again
missing three pegs to the peg
marked g, again misses three
pegs and is passed round peg
that is marked 13. With a
former containing 15 pegs this
completes one revolution of the
wire, for it passes from 13 to 2,
commencing the second revolu-
tion, thence to 6, ro, 14 com-
pleting the second revolution,
then to 3 for the start of the third
revolution, to 7, II, 15 ending
the third revolution, and for the
fourth revolution starting at 4
then to 8, 12, and completing the
vertical layer by starting the
second vertical layer on peg
marked I again. By examining
the sketch Fig. I it will be
observed that all the 15 pegs
have a wire turned about them.
It matters not how many pegs
there are in the former providing
the number of them is an odd
one ; by this method of winding
four revolutions of the wire con-
stitute one vertical layer.

be left without shellac or other impregnation.

The self capacity of this coil is
low, and the air spacing is large ;
when held near a light every wire
is seen to be well separated from
its neighbours.

The actual coil appears at first
to be of frail construction, but
this is far from being the case
when mounted in the customary
manner on the wedge-shaped
coil -plug.

Winding Data
The first coil made by the

writer upon a former made of
wood with q in. oval brads for
the pegs, was a 75 turns coil, and
when it was wound, without
being shellaced, waxed or sewn,
its width measured seven -eighths
of an inch, the wire being No. 26
S.W.G. double cotton covered.

Fig. 1.-One complete " layer"
of the coil.

Readers will see by these di-
mensions that by using a finer
gauge wire for the larger coils,
say, No. 28 or 3o S.W.G., this
thickness dimension will not be
exceeded. As is well known, the
reputed makes are somewhere
about one inch in thickness when
mounted on the plugs. To make
the former, obtain apiece of hard
wood, preferably oak or maho-
gany, or a piece of brass or iron,
four and a half inches square and
at least half an inch in thickness.
This wood or metal base must be
perfectly flat as far as the surface
upon which the wire is to be
wound is concerned. Find the
centre of it by crossed lines, and
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from this centre describe a circle
of one and a half inches radius ;
mark this circle in well with
dividers. Now with a protractor
or by setting the dividers some-
where about eleven -sixteenths of
an inch apart, set out on this
circle 15 divisions ; the dividers
are the best for this job as a little
adjustment narrower or wider
after trial tends to greater
accuracy in the peg - spacing
holes. A little point to be
observed in setting out the spaces
with the dividers ; don't count
the spot where you start from as
" r " ; count the first mark
bounding the first space as " I,"
by this you will find when you
get round the circle that your
starting point will count as
" 15." Assuming that the 15
spaces have been accurately
marked out, take a centre punch
and a hammer mark
make a " centre pop " for the
purpose of locating and pro-
viding an accurate start for the
drill. With a three -sixteenths
drill make holes right through
the base, be it either wood or
metal, but see to it that all the
holes are at right angles with
the surface, as the steel or brass
pegs must stand out vertical with
the base.

Whilst drilling, drill a 1 hi.
or 5/16 in. hole through the
centre of the base and counter-
sink or leave flat to suit your
own convenience. This latter
hole is for fixing the former to
the table when winding.

The Pins

From a length of 3/16 in.
diameter brass or steel cut
fifteen 3 -in. lengths ; steel is pre-
ferable as it is much more likely
to be straight and true to size ;
remove the burrs due to saw -
cutting at the ends of each piece
with a fine file, slightly rounding
them off. Tap each piece into
the wood or metal base, one of
the ends of each 3 in. piece being
flush with the underside of the
base.
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Take a piece of thin fibre,
ebonite or 3 -ply wood slightly
smaller or slightly bigger than
4 in. square, and drill 15

boles in it to the same pitch,
on the same diameter, and
of the same size ; this is to be
used as a lifter. Drill the central
hole in., to clear the screw
holding the former. With your
pegs in place on the former, place
the lifter piece over the 'pegs,
screw the former down through
the lifter piece to the workbench,
mark the peg you start the wind-
ing from as " and wind for
the nuinber of turns required in
the manner described, viz. : 1 to
5 to 9 to 13, to 2 to 6 to to to 14,
to 3 to 7 to 11 to '5, to 4 to 8 to
12 to the starting peg at " 1 "
again for the second vertical
layer, and so on. When the re-
quired number of turns are
wound, temporarily fasten the
end of the wire round the peg
last reached. Now raise the coil
up, by inserting the fingers under
the lifter piece almost to the top
of the pegs, push the lifter piece
down to the bottom, and now
fasten the layers by cotton or

More Post Office
Disclosures

(Continued from p. 781.)

reply to a Press representative, and is
as follows :-

" If transmission was allowed to
proceed without regulation there
would be something like chaos and
we want to give the widest possible
facilities to all genuine investigators
without endangering the use of wire-
less telegraphy for public purposes,
and without endangering the broad-
casting services. Subject to that we
have no axe to grind in refusing
facilities, and we shall continue to
give the closest possible attention to
the matter, and when facilities can
be given more freely than at present,
we shall not hesitate to give them.

" With regard to the legal posi-
tion, we think we are right, but if
anyone wishes to contest it they must
do so. If Dr. Eccles, for whom we
have the greatest admiration, or any-
body else, will make some practical
suggestions for improving the re-
gulations, well and good. I do not
think we shall hesitate to relax any
regulations that can be shown to be
necessary. We have endeavoured to
treat everybody equally in the matter
of licences granted. We are sorry if
we have failed to give facilities
where they ought to have been given,
and we are sorry if we have given
them where they ought not to have
been given. I can only reply that to

silk, fastening the wires at the
crossings that lie between each
pair of pegs ; it will be noticed
that these crossings form a
triangle between each pair of
pegs ; fasten lightly but firmly
at each angle in each of these
triangles. The coil may now be
lifted off the former. It may be
mounted as it is, or it may be
waxed or shellaced and heat dried
before mounting.

Mounting
To mount the coil cut

a celluloid strip slightly
wider than the finished coil,
exactly the same length as the
outer circumference of the coil ;
cut another strip the same width
but only 21 in. long. Place this
short strip between the coil and
the plug, bind it to the coil by
empire or insulating tape. Place
the coil with the strip attached on
the plug and fasten one end of the
long strip to the plug by means
of one of the side screws ; bring
the free end round over the coil
and pull it as tight as possible,
marking the position of the other
side screw by rubbing the cellu-
loid on the screw head so as to

err is human, but all applications
are properly considered as far as
possible on equal lines."
This is a much humbler tone for the

Post Office to employ than usual, and
if they are sincere in the matter there
is no reason why they should not freely
dispense with many of the burdensome
restrictions, and also to cut out the ex-
pensive royalties, and, finally, to grant
licences more readily.

There is no lack of desire on the
part of the Radio Society, or our-
selves, to provide suggestions for im-
proving the regulations. Our own
are :-

z. Cut out the royalties which in-
crease with increasing power,
and which we emphatically re-
gard as illegal.

2. Simplify the facilities for obtain-
ing licences while maintaining
a reasonable standard of pro-
ficiency.

3. Cut out all regulations which pro-
hibit communication with
foreign countries.

4. Maintain the rule that a message
must strictly relate to experi-
ments.

5. Establish an effective inspection
system.

6. Treat with respect recommenda-
tions from the Radio Society of
Great Britain regarding appli-
cations for licences.

As we demonstrated last week, the
whole history of the Post Office Wire-
less Department indicates that it has
desired to impose regulations which
were subsequently shown to be entirely
unnecessary. Why should experi-
menters have to wait five years before
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scratch it. Make the second hole
not at the point marked but half
the width of the hole farther away
from the free end, so gaining the
required tension to ensure
rigidity to the coil. A little diffi-
culty will perhaps be met with in
attaching the second end of the
strip, but if the first screw is
slackened, leaving it only just
engaged with the plug, it will
be found that the attachment of
the second end is much easier.

Simultaneous Cutting of Strips
When once the length of strip

and position of the attachment
holes are determined one job can
be made of cutting and holing as
many strips as are required. The
inner diameter of the coil may or
may not be protected by a cellu-
loid ring as desired. It is advis-
able before permanently attaching
any coil to its plug that a piece
of paper or thin card be marked
with' the number of turns and
inserted under the retaining
celluloid strip. When mounted
this type of coil gives no
indication of number of turns by
its size. L. C.

the Post Office realises the unnecessary
nature of some of the present regula-
tions? Unfortunately, the present ten-
dency is to increase the restrictions
rather than to slacken them.

The following extract from a reply
.by the Post Office indicates that the
restriction regarding foreign com-
munication is something quite new :-

" As regards your application for
authority to communicate with
foreign stations, I am to say that
permits granted for the use of wire-
less sending apparatus are for ex-
periments in wireless telegraphy be-
tween stations in Great Britain and/
or Northern Ireland, although this
was not expressly stated in the
earlier permits issued."
Hitherto, the R.S.G.B. has, without

prejudice, agreed to restrictions and
regulations, the legality of which was
very much in doubt. They do, no
doubt, still desire friendly relations
with the Post Office, and quite rightly,
but they are determined it must not
be at the expense of reasonable free-
dom.

If a case is fought, it is extremely
likely that it will be shown that many
of the restrictions already imposed by
the Post Office and agreed to, without
prejudice, by the R.S.G.B. will go by
the board.

Unless the Post Office officials
change their general attitude very con-
siderably, a fight is inevitable. We
are pleased to say that the Radio
Society has officially accepted our offer
of Zsoo. towards -the fighting fund,
and that a I.egal Committee has been
appointed to take any steps that may
be necessary.
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AS many listeners -in who are
fortunate enough to have a
direct -current electric supply

are charging their own accumu-
lators, a few notes on the subject
may be helpful.

An accumulator, like many
other pieces of apparatus, will
only render good service if it is
given periodical attention and not
left until such time as it is not
working efficiently. Then this
attention becomes imperative,
but it may come too late.

Polarity
When erecting your charg-

ing board, you have to ascertain
the polarity of the supply. This
can be done in several ways.
Pole -finding paper can easily be
obtained for a few pence from
your local electrician. This
generally bears full instructions
for its use. A simple and
reliable alternative method is
as follows : Pour some clean
tap water into a glass and
insert the two bare ends of
the charging wires into the water
about 1 in. apart. After a few
moments it will be noticed that a
number of bubbles appear. The
negative wire gives off twice as
many bubbles as the positive.
This negative wire should be con-
nected to the negative terminal
of the accumulator and the re-
maining wire to the positive
terminal.

Wrong Connections
When charging accumulators

great care must be exercised to
ensure that the polarity is cor-

. rect. An accumulator will be
ruined if it is charged for any
length of time with the connec-
tions reversed.

The charging rate is another

important factor, and should be
measured, if possible, by a suit-
able ammeter. A safe rule to re-
member is that the charging rate
should not exceed f-roth of the
actual ampere -hour capacity. For
example, a 40 -ampere -hour (igni-
tion) accumulator should not be
charged at over 2 amperes.
Charging at an excessive rate will
buckle the plates and will cause
over -heating and evaporation.

It will pay to inspect the acid
occasionally. This can be done
quite conrvendently with a syringe
hydrometer. If a hydrometer is
not handy, take the battery to a
charging station for testing. A
hydrometer can be secured for a
few shillings, and should be in
the possession of everybody who
uses accumulators. The hydro -

A useful carrier
meter reading should show a
specific gravity of 1.2o0/1.250.
This, of course, varies with the
state of charge of the battery, and
will also vary with different
makes of batteries.

Inspect the Plates
The plates should be

periodically inspected carefully
from the outside. When the
positive plates appear a dark
chocolate colour and the nega-
tive a clean grey, and no
signs of deposit on any of the
plates, it will prove that the cells
are in good condition and that
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they are fully charged. A fully -
discharged accumulator will have
little contrast in the colour of the
plates, the positive becoming a
light brown and the negative dull
grey.

Sulphating
If the positive plates show any

signs of a white or brown de-
posit this must not be neglected,
as it is an indication of " sul-
phating." A battery in this con-
dition will not be capable of re-
ceiving its full charge, and, there-
fore, unable to give its certified
output on discharge. Sulphating
is caused through too weak acid
or may be due to the cell being
left in a discharged state for a
long period.

A Frequent Cure
When a battery is freshly " sul-

phated " the sulphate is com-
paratively soft, and can in most
instances be slowly removed by
a prolonged charge with acid of
the correct strength. If this de-
posit is left for any length of
time the available area of lead
will gradually be reduced, and
therefore the capacity of the bat-
tery will be reduced. Should
your battery get into such a con-
dition, and the deposit cannot be
removed in any way, it would be
wise to take it to an expert for
his examination.

Buckled Plates
Do not short-circuit your accu-

mulators. This seldom shows
any ill-effects immediately, but
the plates are sure to " buckle "
in time. The remedy and repair
for buckled plates are hardly
within the scope of the amateur,
but usually these can be
straightened by special tools.

A. R. W.
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Long Leads for Loud= Speakers
A simple method of using the loud -speaker when required at a

distance from the set.

MANY enthusiasts wire
their houses, using plugs
and jacks or similar de-

vices, so that the loudspeaker
may be rigged up in any room in
a matter of moments. This is a
most convenient method, but not
everyone has the time to carry it
out or the skill to do the work
so neatly that it does not spoil
the appearance of walls and so
on. Without going to the trouble
and expense of installing perma-
nent wiring, it is quite possible
to make the loudspeaker easily in-
stallable in rooms other than that
ir which the -receiving set itself
is operated. The first step is to
install upon the receiving set a
plug and socket attachment for
PLUG AND t5OCKET OSED TO REPLACE PHONE
TERMINALS. TERMINALS RETAINED

PLUG AND SOCKET\ NYTN FLEX LEADS

® 0 ® 1

®

\.........° LisMail
A. B.

Fig. 1.-Adapting the set for plug-in
leads.

the. loudspeaker. This may be
done in either of the two ways
shown in Fig. r. In the first
drawing Fig. t, A, the telephone
terminals have been replaced by
a flush -fitting plug and socket, to
mount which is a matter of no
difficulty, all that is necessary
being to drill holes of the right
size with their centres 9-16 in.
apart. In the second method,
shown at B, the terminals are re-
tained, and an ordinary plug and
socket mounting, such as may be
purchased from advertisers for a
s!lilling of so, is attached to them
by means of a short length of
flex. In either case the plug
should be connected to H.T. plus.

Connecting the Loud -Speaker
A plug and socket, mounting is

now attached to a piece of flex
about a yard in length, the ends
of which are connected to the ter-
minals of the loudspeaker. Here

the connections must be reversed,
the plus terminal of the loud-
speaker being connected to the
socket of the mounting. For
use in the ordinary way close to
the receiving set the loudspeaker
is simply plugged in.

Distinguishing Leads
Fig. 2 shows how the extension

is made when required. A piece
of flex is obtained whose length is
sufficient to enable it to reach
from the set to any room where
it is likely that it will be required
to place the loudspeaker. Two
further plugs and sockets will be
needed. It is necessary to see
that the lead which is attached to
the socket of the first mounting
runs to the plug of the second
and vice versa, as shown in Fig.
3. It will always be found that
the two leads in any piece of flex
can be distinguished from one
another in some way. Sometimes
the rubber covering of one is
light and that of the other dark;
sometimes the inner silk coverings
are of different colourings, whilst
sometimes again there is a single
strand of brightly -coloured silk
amongst the wires of one lead.

Necessary Connection
Examination of the flex ob-

tained will show which method of

Fig. 2.-Method of making
sions.

distinguishing leads is employed.
Attach the marked lead to the
socket of the first mounting and
to the plug of the second. Some
readers may wonder why it is

798

exten-

necessary to take all this trouble
for making connections in certain
definite ways instead of making
them anyhow. The reason is
that it is extremely important
that the steady plate current
should flow round the windings
of the loudspeaker in the direc-
tion which increases the pull of
its permanent magnets. By
making connections in the way
described we can ensure that this
takes place. If they were made
haphazard the direction of the
current might or might not be
correct, and if it was wrong the
permanent magnets might in time
lose their strength and the loud-
speaker would have to be sent to
the makers for remagnetisation.

Effect of Extension
It will be found in many cases

that the fitting of extension leads
effects an improvement in the
tone of the loudspeaker. The
reason is that there is a large
capacity between the leads of a
big length of flex which' fre-
quently has a very beneficial
result. It may also be -found
that this extending of the loud -

To .SOCKET To Pam;
MARKED LEAD

Fig. 3.-Showing correct connection
of leads.

speaker by means of long leads
will cause the set to howl most
violently, and in these circum-
stances the inclusion of a tele-
phone transformer of a suitable
ratio for the loud -speaker
used is necessary before this
howling can be got rid of. In
other circumstances long loud-
speaker leads may cause the set
to oscillate more freely than is
the case when using the loud-
speaker nearer to the set, in
which case the incorporation of
the transformer should be again
used.
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ar0ir2est
BROADCASTING SETS

GECOPHONE
Crystal Set

/ /
GECOPHONE

Single Valve Set

GECOPHONE
Two Valve Set (Det. &

L.F.) Table Model
S .=,.0.

GECOPHONE
Two Valve Cabinet
Set (H.F. & Det.)

1924/5
a-C6PHONE

REGISTERED TRADE MARK

MODELS
I

ET your choice of a Wireless Set be
guided by the knowledge and experience

of the many thousands of satisfied users of
GECOPHONE Sets.

A new range of models has now been in-
troduced, each set embodying all those

which have made
GECOPHONE famous throughout the
World.

The range of GECOPHONE receiving
sets now meets every requirement and
offers selection to suit the pockets of all
sections of the community. Prices from
£2 10s. to £120.

Before you make your choice of a Wireless
Set ask your dealer to demonstrate the new

GECOPHONE models to you.
He will gladly do this without obligation.

GECOPHONE Sets are sold by
GECOPHONE SERVICE DEPoTs,Electrical
and Wireless Dealers, Stores, etc.

Ask for price list No. B.C. 3425.
Advertisement of The General Electric Co., Ltd.

(Manufacturers and Wholesale only),
Magnet House, Kingsway, London, 1,1".':.?

GECOPHONE
Five Valve Cabinet Set

0

a

S

GECOPHONE
Two Valve Cabinet Set

(Det. & L.F.)

GECOPHONE
Three Valve Cabinet

Set (Det. & 2 L.F.)

GECOPHONE
Three Valve Table Set

(Det. & 2 L.F.)

GECOPHONE
Four Valve Cabinet Set de Luxe

It will pay you always to watch WIRELESS 'WEEKLY Advertisements.
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LISSENIUM Faith in a Valve Control-

IS YOUR LEAK
RESISTANCE
RIGHT ?
You can put a resistance in circuit whose
value will be so inaccurate and fluctu-
ating that the leak is useless. Though
some circuits and valves are not so sus-
ceptible as others to variable grid control,
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 particular con.
ditions under which a valve may be
working. With a LISSEN VARIABLE
GRID LEAK fitted, the receiver will
yield the utmost sensitivity which correct
grid potential under all conditions
implies.

ria

!E t4 LISSEN

LISSEN ONE -HOLE FIXING, 2/6
OF COURSE ..
LISSEN VARIABLE ANODE RESIST.
ANCE, 20,000 to 250,000 ohms, same
outward appearance as LISSEN 9 /6
Variable Grid Leak .. Li/
SMOOTH OUT YOUR LOUD SPEAKER
DISTORTION BY PUTTING 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 WITH
HIDDEN POWER
When you buy LISSEN Parts you have
parts which you can put together knowing
that even first of all your results will be
better than if you had used other parts.
BUT THERE IS THIS DIFFERENCE,
TOO-YOUR RECEIVER WILL YIELD
CONTINUALLY IMPROVING RESULTS
AS YOUR OWN SKILL IMPROVES-
FOR THERE IS A RESERVE IN EACH
ESSENTIAL LISSEN PART WHICH
OUTWARD APPEARANCE GIVES NO
INDICATION OF. Don't mix your parts.

It will pay you always

It is hard to realise that with those parts behind the
ebonite, a glass bulb with its filament glowing, and
the turning of this simple looking LISSENSTAT
knob, the music, speech, and song of so many stations
can be brought in-
Hard to realise that from the putting of these
parts together, one has the right to expect any thing
but silence.

Hard to realise, too, that LISSENSTAT control in
a receiver makes so much difference. For the eye
cannot see the minute variations that take place in
its control of electron emission

But in use the knowledge comes to you that with
the knob of the LISSENSTAT between your fingers
you can FEEL FOR THE POINT OF CRITICAL
DETECTION-and UNERRINGLY FIND IT.

Faith in LISSENSTAT control is now so wide that
out of those being built, probably nine of every ten
receivers are being fitted with one type or other of
LISSENSTAT control.

LISSENSTAT (patent
pending) - gives the
most acute tuning 17 /6
possible ...  /

LISSENSTAT UNIVERSAL
(patent pending)-with its pro-
tective device for dull
emitters ...

LISSENSTAT

ag:g

LISSENSTAT MINOR
(patent pending)-is replacing
thousands of discarded and
inefficient rheostats. Provides
LISSENSTAT control 3/6at a popular price

ILISSENSTAI
UNIVERSAL. -,0

All types have LISSEN ONE HOLE FIXING, OF COURSE

RECEIVERS WHICH ARE FITTED WITH LISSEN-
STAT CONTROL ARE EQUIPPED FOR THE
FINEST DETECTION POSSIBLE.

LISSEN LIMITED
30-32, Woodger Rd., Goldhawk Rd., Shepherd's Bush,
London, W.12 Telephones -3380.3381, 3382, .07e Hammersmith.

Telegrams-" Lissenium, London."

PARTS THAT PULL TOGETHER-BUILD WITH THEM

to watch WIRELESS WEEKLY Advertisements.
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The Telephone Transformer and
its Purpose

By G. P. KENDALL, B.Sc., Staff Editor.
A short chat on a subject frequently discussed at wireless meetings.

THE question of the relative
merits of high- and low -
resistance telephones is one

which often perplexes the wireless
man, even when he has long
passed the novice stage. At first
sight it seems that low -resistance
telephones could not be used for
wireless purposes, since receivers
require to possess the highest
possible sensitiveness to weak
currents to be employed in a wire-
less set. To make 'phones sensi-
tive they must be wound with a
very large number of turns of
wire, so that such currents as
are available shall produce the
greatest possible effect, and to fit
these turns into the very small
space available it is necessary to

H. r
Fig. l.-Connections of a telephone

transformer.
use extremely fine wire. It
therefore follows that the re-
ceivers will have a high re-
sistance, and it should be under-
stood that this is to be regarded
rather as an unavoidable evil and
in no sense as an advantage.
Fortunately, in the majority of
cases, there are already other
components of high resistance in
circuit, so that the telephones do
not appreciably reduce the current
which flows. This point is empha-
sised because the writer is often
asked whether it would improve
results to re -wind a pair of
'phones with resistance wire.

Efficiencies
It is possible, notwithstanding

the apparent superiority of the
high -resistance type, to enable
low -resistance 'phones to give re-
sults practically as good by the
use of a piece of apparatus known

as a telephone transformer.
This consists of two windings,
one containing a large number of
turns and the other relatively
few, upon an iron core, the whole
constituting what is called a step-
down transformer. The primary
winding of the transformer is that
which has the greater number of
turns, and through it are passed
the weak currents from the et-
ceiving set. These currents, by
the ordinary transformer action,
induce currents in the secondary
winding of a similar nature, but
reduced in pressure (i.e., voltage)
and increased in volume in
proportion to the step-down ratio
of the transformer. The low -
resistance 'phones are connected
to the secondary, and when actu-
ated by the low-pressure, large -
magnitude currents therefrom,
give signals very nearly as loud
as those from a high -resistance
pair connected directly to the re-
ceiving set. Actually, of course,
there is bound to be some loss of
energy in transformation, since
no transformer ih hundred per
cent. efficient, aid therefore it
may be assumed that low -re-
sistance 'phones and telephone
transformer will not give quite so
loud a response to a given signal
as the high -resistance type, but
in actual practice the difference
is usually almost imperceptible.

Purity
Another objection which is

often raised regarding telephone.
transformers concerns the purity
of reproduction of telephony
when one is used. It is argued
that any iron -cored winding must
necessarily introduce a certain
amount of distortion. This objec-
tion doubtless contains a certain
amount of truth, but it need not
be taken too seriously; as in the
case of intervalve transformers,
a well -designed instrument of
good make does not produce a
perceptible alteration in the
quality of reproduction.

799

Some Advantages
So much for the drawbacks of

the telephone transformer. Let
us now see what advantages it
has. The most obvious one, of
course, is that low -resistance
telephones are slightly cheaper
and much more robust than the
hig,th-resistance pattern, and
moreover, when a transformer is
used, the steady anode current of
the valve does not pass through
the phones. This is an impor-
tant point, since if high -resist-
ance phones are used with a valve
passing a fairly large anode cur-
rent it is quite possible for them
to be damaged. Moreover, if
the plate current chances to pass
in the wrong direction it may

HT 4
Fig. 2.-The use of a choke coil to
by-pass the steady anode current.

result in time in a serious weaken-
ing of the permanent magnets.
Yet another point :if a high volt-
age is applied to the anode of the
valve it may break down the
insulation of the very delicate
coils in the ear -pieces, and in any
case renders the operator liable
to shocks.
 Reflex Circuits
All these troubles may be eli-

minated by the use of a trans-
former, which is also sometimes
advantageous in reducing body -
capacity effects. In some reflex
circuits, also, a transformer will
greatly increase the stability of
the receiver, enabling phones to
be used instead of a loud -speaker.

The general conclusion to
which one is led, then, is that
where the utmost possible sensi-
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tiveness is required, as in a
crystal set, high resistance
phones are to be recommended,
but that in valve sets it is possi-
bly better to use the low -resist-
ance variety with the protection
of a transformer for the reasons
given, even at the cost of a
slight sacrifice of signal strength.

High and Low Resistance
Loud -Speakers

In the case of loud -speakers the
situation is somewhat differeot.
Since there is little limit to the
weight and size of the repro-
ducin, mechanism the windings
can he made quite robust, and

therefore there is not the same
need of protection by means of a
transformer. When power
valves are used, however, it is
probably wise to take some pre-
cautionary measure, such as the
employment of a low-re`sistance
loud -speaker and a telephone
transformer, or a high -resistance
instrument with a by-pass
arrangement - consisting of a
choke- and condenser to prevent
the steady anode current from
passing through the loud -speaker
itself. This is shown diagram-
maticully in Fig. 2, wherein C is
a 2 dUt Mansbridge condenser and
L is a choke which may consist of

Ube 1Rabio %ociet of Great
t8rita1n

AERIAL INSULATION.

sOME useful and little known
facts about aerial insulation
were introduced by Mr. J.

E. Nickless, in opening a discus-
sion on the subject at an informal
meeting of the Transmitter and
Relay Section of the Radio
SOciety of Great Britain on
Friday, September 26.

Although the speaker's re-
marks were addressed primarily
to transmitters, much of what he
had to say was of real interest
to the ordinary amateur listener -
in.

The question of aerial insulak
tion had been grossly neglected
in the past (said Mr. Nickless),
particularly from the amateur's
point of view, and the market
had been flooded with cheap
insulators, which in reality were
not insulators at all. For in-
stance, the cheap reel type was
practically useless in a transmit-
ting aerial, and not much better
for reception purposes. The
shell type was a distinct improve-
ment, but Mr. Nickless stated
that he was disinclined to trust
any insulator having a hole in
the middle through which the
wire was passed.

The ideal insulator should
provide as smooth a surface as
possible, and all sharp corners
and curves should be avoided..

In fact, every care should be
taken to overcome capacity
effects. The type of insulator
favoured by the speaker was the

" mushroom " variety, which
was admirably adaptable to all
kinds of weather. Even in a
storm its shape ensured that, no
matter in what direction the
wind might be blowing, some
portion of the insulator would
remain dry. The mushroom in-
sulator was also capable of sur-
mounting great mechanical and
electrical str2ins, and Mr. Nick -
less cited an instance in which
an insulator of this type was sub-
mitted to a voltage of. 52,000
without damage.

October 15, 1924

4 ozs. of No. 42 s.c.c. wire':
wound upon a bundle of iron.
wires 4 in. long and -1 in.. thick.

Turn Ratios
The actual constructional

details of a telephone transformer
cannot be dealt with here, but it
may be of interest to mention
that there are usually something
like ten times as many turns of
wire on the primary as on the
secondary winding, thus- giving a
step-down ratio of ten to one.
The primary usually has a resist-
ance of about 5,000 ohms, and
the secondary of about ioo ohms.

0 0

Dealing with the question of
the lead-in, the speaker asserted
that absurd mistakes were often
made by those whose aerials
were otherwise beyond reproach.
The best form of lead-in, he sub-
mitted, should have a glass or
air space between the wire and
neighbouring objects.

In the course of the discussion,
it was asserted that a potent
enemy to good insulation was
the ordinary spider, which seems
to be strangely attracted to.
insulators! It had been found,
however, that paraffin was an
efficient remedy.

The respective merits of glass
and ebonite insulators were dis-
cussed, but Mr. Nickless left the
impression that for all-round
purposes the porcelain insulator
was superior to other types.

A view of the Radio Press stand at the recent Wireless Exhibition.
800
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THE Artist builds up his master-
piece in such a manner that the

living model is faithfully portrayed
on his canvas. All the delicate grada-
tions are there, the high lights, half-
tones and shadows all combining in
giving life and characterto the subject.
Speech, song and music must be
reproduced in exactly the same way

Western Electric
Celebrated

LOUD SPEAKERS

Loud Speaker £8

Amplifier 24

to be worthy of your attention ;
there must be the faithful reproduc-
tion of the slightest inflection until
you can actually visualise the musician.
The Western Electric Loud Speaking
Equipment will give you the most
perfect rendering of broadcast
programmes and prove itself to be
the premier equipment of the day.

Western Electric Company Limited.
CONNAUGHT HOUSE, ALDWYCH, W.C.2. Central 7345 (9 lines).
Branches- Birmingham, Leeds, Glasgow, Newcastle, Cardiff, Manchester, Southampton, Liverpool. and Dublin.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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General Purpose
Bright Emitter

Type R

General Purpose
Receiving Valve

Type R5v.

Dull Emitter
General Purpose
Receiving Valve

Type D.E.R.

Dull Emitter
General Purpose
Receiving Valve

Type D.E.3

wr3 Valve
for EVERY

urpOSe
NI, Whether you require

"general purpose" valves
or special valves for
high or low frequency
amplification ; whether
you desire to use a six- or
two -volt accumulator or
dry batteries ; whatever
your particular need may
be one of the series of

iSEtRADCEONIIRAIiV,AAmpLwyR,,S1
AT THE

will exactly meet the case.
Nine of the most popular of the
range of types are illustrated.
Rem,mber too the assurance you have of
perfect performance from a valve which bears
the two names: MARCONI AND OSRAM

Get the Valve in the Purple Box
Sold by Wireless and Elec-
trical Dealers, Stores, etc.

Announcement
of The M.O.
Valve Co., Ltd,

Dull Emitter Low Frequency
Power Amplifier Type L.S. 5.

It will pay you always to watch WIRELESS WEEKLY Advertisements.

Dull Emitter
Low Frequency
Power Amplifier

Type D.E. 4.

Dull Emitter
Low Frequency
Power Ampli-
fying Valve
Type D.E. 5.

Dull Emitter
Low Frequency
Amplifier (For
resistance capa-
city coupledamplifiers)

Type D.E. 51).

Dull Emitter
Low Frequency
Power Amplifier

Type D.E. 6.
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Testing Telephone Leads
6, a

a
How some uncommon faults have been traced.

WHEN a break occurs in a
' telephone lead, a thing

which happens not infre-
quently as the result either of
long use or unfair treatment, it is
almost useless to attempt to make
repairs unless the breakage is
quite close to one of the ends.
In this case the broken portion
may be cut away and fresh con7
nections made; but where a break
is so far from the end that to cut

LEADS LILSCOINIZTED FROM

RED

A

PhVNES AND SNORTED

WON

Fig. 1.-The leads arranged for a
continuity test.

the leads would shorten them
unduly it is better to fit new ones
without bothering to attempt any
kind of botching up. The symp-
toms of a broken lead are easily
recognised. Reception suddenly
becomes extraordinarily uneven.
Loud crackling and grating
noises are heard when the leads
are shaken, whilst signals come in
strongly at one moment and are
weak or entirely absent at the
next. If loud noises or big
variations in signal strength take
place when the leads are moved
or shaken you may feel pretty
sure that there is a break in them.
If, however, you are uncon-
vinced, a simple test is shown in
Figs. i and 2. The first drawing
shows how the leads are arranged
for testing. Detach the wires
from one earpiece and connect
the ends together red to black.
Then detach the other earpiece
and connect its wires in the same
way. If the leads are O.K.
there should now be a direct path
for current from the red end A
to the black end B through the
leads. Fig. 2 shows diagram-

matically how the test is made
with a flashlamp and a refill bat-
tery. Having attached the ends
A and B, as shown in the draw-
ing, move the leads about in all
directions, coil and uncoil them,
swing them about and shake
them. If there is a break it will
be shown up at once by variations
in the light of the flashlamp or by
the filament being extinguished
altogether in certain positions.
A voltmeter, galvanometer, or
other measuring instrument may,
of course, be used instead of the
flashlamp. New leads should
always be tested in this way be-
fore they are attached to the tele-
phones.

Choice of leads
Telephone leads are now ob-

tainable so cheaply that it is not
worth while making them one-
self. A good long pair made of
stout, well -insulated flex can be
purchased now for eighteenpence,
and exceedingly good leads are
obtainable from firms which
specialise in disposals goods for
about half this sum. Fitting
them is quite an easy process. All
that one has to do is to attach

fLASHLAPAP

A

LEADS UNDER TE,57

&WIZ BATTERY

Fig. 2.-Variations of the lamp in-
dicate the condition of the leads.

the red ends to the terminals
marked plus of the receivers and
the black ends to the others.

Correct polarity
Should the telephones not be

marked it is generally quite easy
to discover which terminal is
which in the way shown in Fig 4.
Unscrew the cap of one of the
receivers and remove the dia-
phragm. Obtain a piece of steel
watch -chain and see how many
links one of the permanent mag-
net poles will lift from the table

Sot

when no current is passing
through the windings. Now con-
nect up a flashlamp refill, as
shown. It will be found by ex-
periment that when the short
(positive) strip, of the battery is
connected to one of the terminals
of the receiver the magnet be-
comes more powerful than when
no current is flowing at all, and
much more powerful than when

Emu( a RECEIYM

I1111I (II
1I

I

,111

Fig. 3.-The cord lead marked red
should be joined to the+ terminal
of the receivers.

it is flowing in the opposite direc-
tion. The connection which gives
the strongest pull, i.e., that which
enables the magnet to lift the
greatest number of links, is the
correct one, and a plus sign
should be scratched on the case
of the receiver close to the ter-
minal connected to the short
strip of the battery.

Parallel connections
There is one case in which

telephone leads may be fitted in
a rather different way. Some
amateurs have an idea that the
higher the resistance of the tele-
phones used with a crystal set
the more powerful will signals
be. With certain crystals tele-
phones of very high resistance
may be used with advantage, but
with most of the synthetic galena
types now on the market 2,000
ohms is probably the best value
for really good results. By
wiring the receivers of his head-
set in parallel instead of in series
any reader can reduce the resist-
ance of a headset to one -quarter
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of its original value. The rules
for resistances in series and in
parallel are exactly the opposite
of those for capacities. If two

-

TABLE

Fig. 4.-A polarity test for telephone
connections.

resistances of 2,000 ohms each
are in series as in Fig. 5A, the
total resistance of the circuit is
2,000+2,000= 4,000 ohms. If
the resistances are put in parallel,
as in Fig 5B, then I

R=Rt Rz.
That is,
t I I 2
R pop + 2,000 -2,000 - t,000 I
hence R=1,000 ohms. If it is
desired to wire receivers in
parallel it is probably best to
make one's own leads, which can

be done very easily from a length
of good quality flex. The
arrangement is shown in Fig. 6.
The leads are untwisted at the

2.000 Ohms
4VVVVVVVW

R/

?000 ohm,
MANWVVV

R2

Tome RESISTANCE 4.000 Ohms

1111

2.000 Ohms

ZO00 Ohms
-AMAAAMM-+ H2

TOTAL RE5/5TANCE 1000 Ohms

B.

Fig. 5.-Illustrates the effect of
resistances in series or parallel.

top for a length of about 18 in.
The positive lead is then bared
for about an inch at the point A.
A piece of flex 18 in. in length is
prepared, and the end is soldered
to A. The distinguishing colour
of this piece should be the same
as that of the red lead. A second
18 -in. length of flex of the same
distinguishing colour as the nega-

SOLOeR

tive lead is soldered to the point
B. The joints are carefully
covered with insulating tape and
bound with silk. The four ends
of flex are then twisted together,

c\)0I2Or
A ,./5, '

.adr
SO OCR Nk6: a'-o-...,,,,

...,.

Fig. 6.-Method of connecting leads
to put earpieces in parallel.

as shown in the drawing, and the
fork of the Y is tightly wound
with strong silk. If the leads are
now connected correctly to the
positive and negative terminals of
the receivers these will be in
parallel, and current will flow in
the proper direction through each.
Those who are using very high
resistance telephones with crystal
sets and are not satisfied with
their results may with advantage
try the experiment of making
up leads of this kind which will
enable them to see whether better
reception is obtained with lower
resistances in the telephones.

R. W. H.

Great interest was shown in the recent West London Radio Exhibition at the Paddington Technical Institute.
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A FINE
ADJUSTING .

COIL HOLDER
FOR ACCURATE TUNING......._>,

T- HOUGH there are numer-
ous types of coil holders on
the market, many of excel-

lent finish, smooth working, and
careful workmanship, yet few
possess the quality of very deli-
cate adjustment so necessary for
fine tuning. Most of these rely
on hand movement, and it is diffi-
cult to get that fractional move-
ment which often separates two
stations of adjacent wavelengths.
The holder described below has
been in the writer's use for some
months, and gives a surprising
degree of accuracy.

The components may be found
in any amateur's toolbox. They
comprise a t -ft. 2 B.A. rod, 2 B.A.
nuts, threaded collar knob, coil
plugs and wooden blocks.

No dimensions are given, as
the holder can be devised to suit
individual ideas.

The upper figures show the
three blocks. A is the end block,
a fixed one. It has a smooth
collar to take 2 B.A. rod easily,
but not too loosely. A drilledLout
terminal head would do. B is the
middle block, which travels
along the thread of the rod. It
has a 2 B.A. collar' inserted flush
with the block face. A 2 B.A.
nut would do if its hexagonal
edges were filed to make a
square. C is the other end
nearest the knob, and is identi-
cal with A.

On A and B are mounted two
coil plugs in the usual way, care
being taken to provide that when
assembled these plugs will stand
absolutely level with one another.

The Middle figures show the
assembled holder. It will be
noted that the collars have been
inserted at exactly the same dis-
tance from the bases of the Wood
blocks, and, equally important,
they are central ftlinn the sides,
otherwise the rod would not turn
freely.

Two strips of brass could be
screwed on the sides of B to act
as guides, and so prevent B
from rocking when moved, -

This holder has the defect of

Wireless Weekly
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2.B.A.CLEAR TAPPED 284 2.8.A.CtEAR
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its most useful quality-it needs
a large number of turns to move
the block B a small distance.
This can be remedied by adding

Blocm

WANDER
PLUG
16voe

6u/DE

a handle to the knob, made of a
strip of brass, and fitted with a
small auxiliary knob as indicated
in the lowest figure.

Broadcasting Notes

A New French Station
Les Ateliers Lemousy of Paris,

whom some experimenters have
listened to last year, are just com-
pleting the construction of a new
station, which it is' hoped will
start broadcasting at the end of
this month on 32o metres.

The power used will only be
too watts, but judging by the
good reception obtained last year
from this station, then only using
3o watts, it is hoped that many
pleasant evenings will be
afforded to British --listeners- by
this station. The hours of trans-

mission will appear, in our Con-
tinental broadcasting table in due
course.

Broadcasting Station on Board
Liner

It is announced that the Trans-
atlantic liner Leviathan, of the
United States Line, will shortly
be equipped with a broadcasting
station. Dance music and other
items that are being performed
on board during the crossing will
be transmitted, thus enabling
other smaller vessels in the
vicinity-- tcr partake of the
festivities.
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an averagely good
aerial, the possibilities of
reception upon a single

valve are exceedingly interesting,
the receiver responding to many
of the distant B.B.C. stations,
even if not all of them. Patience

tuning, together with some
practice, will reveal to those
readers who are not already

a familiar with the fact, that even
N Continental telephony may be re-

ceived with perfect clearness
upon a single valve. With the
receiver illustrated Radio -Paris
can be received in south-east
London with very little difficulty,
whilst the Eiffel Tower also offers
similar possibilities. So far as

s the B.B.C. stations are con-
cerned, Bournemouth, Birming-
ham' Cardiff, in addition to the
local station can be tuned with
very little skill. Aberdeen, Glas-
gow, and Manchester are some-
what more critical, but can, with
patience and delicate tuning, be
received at a volume consistent
with a single valve circuit.

For reasons of simplifying the
construction, and at the same
time to permit all the telephony
wavelengths to be covered by this
receiver, the well-known method
of using plug-in coils is em -

General Considerations

111Ell  NNE NEN

Fig. 1.-The receiver without valve or coils.

ployed. In order that there may
be no difficulty in tuning to the
short wavelengths a three -ter-
minal arrangement which has
been many times described with-

Fig. 3.-The theoretical circuit.

in the pages of this journal,
permits the aerial tuning con-
denser to be connected either in
series with the aerial tuning in-
ductance or in parallel.

The appearance of the set may
be observed from the photograph
Fig. 7, which shows the receiver
with valve and coils mounted in
their respective position's. The
three terminals on the right of
the panel are for the aerial,
earth, series or parallel aerial
condenser connections, whilst
those on the right, reading from
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A Single Valve Receiver for
Bright or Du.110'<Emitter Valves

By STANLEY G. RATTEE ember I.R.E., Staff Editor.

Simplicity in Construction titer with ease in operation
over all telephony wavelength are the outstanding features

of this simple receiver.

the top downwards, are the
telephone terminals, the H.T.
positive and negative terminals,
the L.T. positive and L.T. nega-
tive. The few components in-
volved and the simple layout of
the panel may also be gathered
from the photograph.

The Circuit
A simple theoretical circuit of

the receiver is given (Fig. 3),
where the condenser Cr, shown
in black, is in the series position,
whilst CI, shown in dotted
lines, indicates the same con-
denser in parallel. An inspection
of the actual circuit used in the
receiver will show how these two
arrangements are arrived at.

1

1

1

1

1

With the aerial connected to the
terminal marked A, the earth to
E, and the terminal At joined to
E, then the condenser CI will be
in parallel with the coil Li ; on
the other hand, if we connect the
aerial to Ai, the earth to E, dis-
connect the joining wire between
Ai and E, leaving the terminal A
quite free, then the condenser Ci
n. in series with the aerial induct-
ance Li. When receiving the
B.B.C. stations it may be taken
that the condenser CI will, in
most cases, be used in parallel
with suitable coils, but for the
reception of stations using wave-
lengths below those used by the
B.B.C. the series connection
should be tried.

Fig. 5. -Top of panel markings and drilling details.
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Fig. 2.-Back of panel wiring.

Components and Material Required
The materials and components

embodied in the receiver are as
follows, and for the guidance of

C3

V
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1.7

Fig. 4.-Terminal arrangements.
those readers who wish to build
a set strictly in accordance with
the one illustrated, the names of
the manufacturers are also given.
This information is given purely
for the benefit of those readers
who wish to take advantage of
i., and does not in any way imply
that these makes must be used
before results similar to those
obtainable with the receiver illus-
trated can be hoped for. In the
matter of values, these must be
strictly adhered to in every
respect in that they are the
result of considerable experiment,

N UUUUUUUUNUU
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and any departure therefrom may
quite easily be recognisable by
the receiver either not working
at all or, at any rate, not work-
ing satisfactorily.

One ebonite panel measuring
9 in. by 5.1 in. by f in.

One o.0005 tiF variable con-
denser (Bowyer -Lowe).

Oens).e two -coil holder (Burne-

fixed condenser of 0.0003
,uF capacity (Dubilier).

One similar condenser of 0.002
pF capacity (Dubilier).

One grid leak of 2 megohms
value (Dubilier).

One filament resistance for
bright(Btirndepotr). dull emitter valves

One valve socket or alterna-
tively four -valve socket pins.

Nine brass terminals.
Quantity of connecting wire.
One pair of 2,000 or 4,000

ohms telephones.
One accumulator (suitable for

the particular valve chosen).
One H.T. battery of about 60

volts.
One valve (bright or dull emit-

ter).
Set of plug-in coils for the

wavelengths desired.
One set of Radio Press wireless

panel transfers.
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construction, and at the same
time to permit all the telephony
wavelengths to be covered by this
receiver, the well-known method
of using plug-in coils is em -
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ployed. In order that there may
be no difficulty in tuning to the
short wavelengths a three -ter-
minal arrangement which has
been many times described with-

Fig. 3.-The theoretical circuit.

in the pages of this journal,
permits the aerial tuning con-
denser to be connected either in
series with the aerial tuning in-
ductance or in parallel.

The appearance of the set may
be observed from the photograph
Fig. 7, which shows the receiver
with valve and coils mounted in
their respective position's. The
three terminals on the right of
the panel are for the aerial,
earth, series or parallel aerial
condenser connections, whilst
those on the right, reading from
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A Single Valve Receiver for
Bright or Du.110'<Emitter Valves

By STANLEY G. RATTEE ember I.R.E., Staff Editor.

Simplicity in Construction titer with ease in operation
over all telephony wavelength are the outstanding features

of this simple receiver.

the top downwards, are the
telephone terminals, the H.T.
positive and negative terminals,
the L.T. positive and L.T. nega-
tive. The few components in-
volved and the simple layout of
the panel may also be gathered
from the photograph.

The Circuit
A simple theoretical circuit of

the receiver is given (Fig. 3),
where the condenser Cr, shown
in black, is in the series position,
whilst CI, shown in dotted
lines, indicates the same con-
denser in parallel. An inspection
of the actual circuit used in the
receiver will show how these two
arrangements are arrived at.
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With the aerial connected to the
terminal marked A, the earth to
E, and the terminal At joined to
E, then the condenser CI will be
in parallel with the coil Li ; on
the other hand, if we connect the
aerial to Ai, the earth to E, dis-
connect the joining wire between
Ai and E, leaving the terminal A
quite free, then the condenser Ci
n. in series with the aerial induct-
ance Li. When receiving the
B.B.C. stations it may be taken
that the condenser CI will, in
most cases, be used in parallel
with suitable coils, but for the
reception of stations using wave-
lengths below those used by the
B.B.C. the series connection
should be tried.

Fig. 5. -Top of panel markings and drilling details.
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Fig. 2.-Back of panel wiring.

Components and Material Required
The materials and components

embodied in the receiver are as
follows, and for the guidance of
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Fig. 4.-Terminal arrangements.
those readers who wish to build
a set strictly in accordance with
the one illustrated, the names of
the manufacturers are also given.
This information is given purely
for the benefit of those readers
who wish to take advantage of
i., and does not in any way imply
that these makes must be used
before results similar to those
obtainable with the receiver illus-
trated can be hoped for. In the
matter of values, these must be
strictly adhered to in every
respect in that they are the
result of considerable experiment,
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and any departure therefrom may
quite easily be recognisable by
the receiver either not working
at all or, at any rate, not work-
ing satisfactorily.

One ebonite panel measuring
9 in. by 5.1 in. by f in.

One o.0005 tiF variable con-
denser (Bowyer -Lowe).

Oens).e two -coil holder (Burne-

fixed condenser of 0.0003
,uF capacity (Dubilier).

One similar condenser of 0.002
pF capacity (Dubilier).

One grid leak of 2 megohms
value (Dubilier).

One filament resistance for
bright(Btirndepotr). dull emitter valves

One valve socket or alterna-
tively four -valve socket pins.

Nine brass terminals.
Quantity of connecting wire.
One pair of 2,000 or 4,000

ohms telephones.
One accumulator (suitable for

the particular valve chosen).
One H.T. battery of about 60

volts.
One valve (bright or dull emit-

ter).
Set of plug-in coils for the

wavelengths desired.
One set of Radio Press wireless

panel transfers.
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The Panel _

This is made from the ebonite
sheet given first in the list of
components, and is drilled in
atcordance with the instructions
given in the figureillustrating the
layout of the panel. When pur-
chasing ebonite for this or any
other panel, the constructor
should ascertain whether or not
the material offered is guaranteed
to be free from surface leakage.
This warning, many times re-
peated, is necessary in that there
are on the market certain makes
of ebonite which are not guaran-
teed, and unless, after the drill
holes have been made, such
panels are treated with a severe
rubbing with fine emery paper in
order to remove the glossy
finish, serious trouble may be ex-
perienced as a result of surface
leakage. In those cases where
the reader is supplied with guar-
anteed ebonite the treatment of
the panel with emery paper is not
only unnecessary but will un-
doubtedly spoil the fine finish of
the material.

Wiring the Receiver
The photograph illustrating

the underside of the panel will
reveal to readers the simplicity of
the wiring, and the need of
rothing more than average skill

with a -soldering iron. The
wiring, it will be seen, is carried
out with stiff wire, but in those
cases where readers anticipate
difficulty in wiring- by this means
the somewhat easier operation of
using soft wire and systoflex may
be resorted to. It must be
pointed out, however, that in
either case leads must be kept as
short as possible, and must be
well spaced, otherwise the set will
not give accurate tuning on the
short wavelengths, and will tend
to oscillate more easily than is
intended.

Valves
As the title implies, this re-

ceiver may be used with either
bright or dull -emitter valves, sub-
ject, of course, to the filament
resistance specified (or other
similar make) being fitted. When
operating with this receiver it is
essential that the correct H.T.
voltage is applied to the valve
chosen, otherwise the control of
reaction will be somewhat erratic ;
information regarding the most
suitable voltage will be found
either upon the valve chosen or
else upon its wrappings when
purchased ; in any case, a 6o -volt
tapped H.T. battery will cover all
requirements for easy control of
reaction and good reception with
this receiver.

October 15, 1924

Operating the Receiver
After the wiring has been suc-

cessfully Completed and the con-
structor has assured himself that
all soldered connections are firm;
the set should be mounted iii a
suitable box and with the filament
resistance turned ,to the a off "
position, the accumulator, H.T.-
battery, and telephones should be
connected to the terminals indi-
cated in the panel layout, and the
valve inserted in its socket.

Short Waves
For the reception of the short-

wave B.B.C. stations the aerial
should be connected to the ter-
minal A, the earth to E, and Az
connected to E (parallel con-
denser). In the aerial coil socket,
that is, in the fixed coil socket,
insert a No. 25 or 35 coil for
wavelengths below 40o metres, or
a No. 35 or so for wavelengths
above 400 metres. In the re-
action coil socket (moving) insert
for wavelengths up to 40o metres
a No. 5o or 75 coil, and for wave-
lengths above 400 metres a No. 75
or zoo coil.

With the coils mounted move
them to a right angle position and
light the valve to a suitable
brilliancy.

Tuning iS effected by slowly
turning the condenser Cr at the

C2
0.0003

N F

® La ®

0 OO O Li

Fig. 6. -Practical wiring diagram of the instrument.
Sub
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same time bringing the moving
coil nearer to the fixed until the
best results are obtained with the
one particular station desired ; the
positions of both the reaction coil
and the condenser will, of course,
vary with each individual station.
When tuning with this receiver
every care must be taken to pre-
vent the set from oscillating, a
condition which is brought about
by the too close proximity of the
reaction coil in relation to the
aerial coil, and is indicated by a

pronounced " plonk " being,
heard in the telephone receivers.
It may happen, however, that no
" plonk " is produceable which is
indicative of thekset not oscillat-
ing at all, whOh condition is
remedied by reversing the con-
nections to the reaction coil
socket. It must be remembered
when operating this receiver that
any change in the position of the
aerial condenser, filament resist-
ance, or H.T. voltage will affect
the reaction adjustment.

Readers desirous of receiving

Organ Recitals from P.T.T.,
Paris.

THE Paris station of the
Ecole Superieure des Postes
et Telegraphes will be trans-

mitting organ recitals by Mon-
sieur Georges Jacob, organist of
the " Societe des Concerts du
Conservatoire." Each recital
will be accompanied by a small
talk about the history of organ
music. These transmissions will
take place every third Sunday of
the month at 8.30 p.m. G.M.T.

wavelengths other than
used by the short-wave B.B.C.
stations, should, in the cases of
5XX and Radio -Paris, use a
No. 15o in the aerial socket with
a No. 200 or 25o for reaction,
whilst the Eiffel Tower may be
received with a No. 25o for the
aerial coil and a No. 300 or 400
for reaction. The operation of
the receiver for these higher

those

NEXT WEEK'S ISSUE
will contain

AN IMPORTANT

PHOTOGRAVURE
SUPPLEMENT.

Tell your Friends so that
they may not miss this

Big Feature.

8o7

wavelengths is precisely the same
as in the case of the shorter ones.

Test Report

With the receiver described
connected to an average P.M.G.
aerial in Sbuth-east London, Bit--
mingham, Bournemouth, Cardiff,
and, of course, 2Lb, were re-
ceived during,. 'daylight with
clearness and easy tuning. The
Continental stations, Radio -
Paris, Eiffel Tower, and one
other, presumably German, mere

Fig. 7.-The
complete receiver
with coils in place

ready for work.

also received during daylight.
The more distant B.B.C. stations,
Glasgow and Manchester, after
careful tuning, were received at
faint strength during the evening
hours.

Connected to an indoor aerial in
the same district, Birmingham,
Bournemouth, Radio -Paris,
Eiffel Tower, 5XX, and Madrid,
in addition to London, were re-
ceived at fair telephone strength
consistent with what one might
expect from such . a simple
receiver as the one described.

French Experiments on
Fading.

For some time the Paris Sta-
tion P.T.T. has been conducting
experiments on fading.

Up till the present the only
reliable conclusions to which the
experimenters have arrived at are
as follows :-

(1) Fading only occurs during
the periods of darkness.

(2) Maximum fading occurs for
wavelengths between i8o and
40o metres.
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Indoor Aerials
By R. W. HALLOWS, M.A., Staff Editor.
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Hints for flat dwellers and others who cannot conveniently erect an outside wire

-Y -a . Q-A -VA VA

WITH the approach of
winter and better condi-
tions for broadcast recep-

tion, it is safe to say that thou-
sands of new sets will be installed
throughout the country within
the next two or three months.
For many people the erection of
an aerial may present a rather

.difficult problem. Those who
have the space to do so should
certainly erect an outdoor aerial,
making it as high as possible
and using the full length of wire
allowed by the Postmaster -
General's regulations. There
are, however, other enthusiasts
not so fortunately situated, such
as dwellers in flats, occupiers of

Fig. 1.-A simple frame acrid.
houses which have no gardens,
and .the like, who must perforce
make use of some indoor device.
There are quite a number of
types of indoor aerial, and in this
note I want to say a little about
two or three of them. The
handiest and most compact form
of indoor aerial, though it is not
by any means the most efficient -
so far as range and signal
strength are concerned, is the
frame, a simple type of which is
shown in Fig. I. This may be
made quite easily by fixing an
upright 2 ft. 6 in. in length to a
suitable base and connecting an
arm 2 ft. long to it at right -
angles I ft. down from the top.

To the ends of the arm, to the
top of the upright and to the
base of the upright 6 in. above
the base pieces of hard wood
I in. by in. and 4 in. long are
fastened by means of screws.
Slots I in. apart are cut in the
edges of these pieces and ten
turns of good quality flex are
wound round the frame resting in
them. Four terminals mounted
in panel bushes are fixed to the
base. The first of these is con-
nected to the starting end of
the windings, the second and third
to tappings taken respectively
at the eighth and ninth turns,
and the last to the out end of the
winding. This aerial with a
.0005 /IF condenser in parallel
will tune from about 275 to 55o
metres and will enable the broad-
cast band, including the relay
stations, to be covered with ease.

Frame Efficiencies
It is almost impossible to
prophesy how the frame aerial
will behave in any particular
house. In some it does ex-
tremely well, whilst in others-
such, for example, as my own-it
is practically useless. As a
general rule, however, it should
enable main station transmissions
to be brought in by a crystal set
up to about two or three miles,
on a single valve set up to y5,
and if one stage of high -fre-
quency amplification is used, the
range should be increased to
about 5o miles.

Not Always Directional
It will generally be found that

a frame aerial is directional,
that is, in order to obtain the
best results it must be turned so
that its edge is pointing towards
the station which it is desired to
receive. This condition of
affairs is practically always ob-
tained when a frame is used in
open country, but indoors it may
be found that the frame Ls not
directional at all, or that, if it is,
it must be turned towards the
fireplace or some other large

8o8

metallic object to give the best
results. Speaking generally, the
frame aerial will be found to be
rather more than one high -
frequency stage worse than a
good outdoor system. If the
frame is directional in any par-
ticular house, this property is all
to the good, since it enables
unwanted signals to be cut out
with the greatest ease. A
further advantage of the frame is
that it eliminates to a very great
extent both mush and the atmo-
spheric noises that are brought
in by an outdoor aerial.

Electric Light Wire Aerials
A second type of indoor aerial

makes use of electric light wires
as collectors of oscillations.
This consists of a small device
whose base is shaped like that of
an electric lamp. Within is a
condenser which acts as a com-

A-- LAMP HOLDER

IEEE

TO AER'AZ 7i-Rm/NAL

ATTACHMENT

Fig. 2.-Principle of the plug-in
attachment.

plete barrier to direct current,
but allows high -frequency oscilla-
tions to pass with ease. This
component, which is obtainable
from advertisers in this journal,
is called the " Ducon."

Wires Round the Room
Another kind of indoor aerial

which usually gives results
superior to those obtained with
either of the foregoing devices is
made by suspending an insulated
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Type 600-For all purposes
in connection with
receiving apparatus.
With or without
clips for grid leak.

.0001-.0009 mfd. 2/6 each

.001-.006 mfd. - 3/- each

UBILIE
PRODUCTS

Type 600a-As Type 600
but for vertical
panel mounting.

.0001-.0009 mfd. 2/6 each

.001-.006 mfd. - 3/- each

DUBILIER GUARANTEE.
Your only safeguard lies in purchasing the products which
carry the guarantee of a firm with a reputation to maintain.

All Dubilier fixed condensers are guaranteed to be within
15% of their stated capacity, and where desired they can
be manufactured and guaranteed within still closer limits.
The type 600 illustrated here and the type 600a are practically
universal amongst manufacturers of complete gets, whilst
experienced home constructors continually assure us that
they can feel complete confidence in the working of their
sets when-and only when-they have fitted Dubilier
Condensers. See that they are in your set as well.

Ducon Works,

Goldhawk Road,

London, W.12.

C.1/41.7

DUBILIER
CONDENSER CO.LTD

Telephone :
Riverside 1084

Telegrams :
Hivoltcon, Phone,

London

It will pay you always to watch WIRELESS WEEKLY Advertisements.
E.P.S. 82
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a cheap Panel may be the
most expensive item in your Set

IF you have built a Set, you may
have experienced the mortification
of having spent several hours in

drilling a panel and wiring it up only
to find that not a note can be obtained
from it. You may remember how, at
great inconvenience, you looked care-
fully over the whole circuit. How you
tested every component and still never
a sound from your Set. And then,
perhaps, you discovered you were using
a low grade piece of leaky ebonite for
your panel.
Not everything traryera!ing as ebonite
is worth using as a pawl-in fact, it is
difficult to conceive a greater test for any
insulation material than to use it in a
Wireless Set.
The extremely weak impulses received
upon your aerial, when conveyed to your
Set, so readily leak away that the greatest

Radion Sizes and Prices

care must be taken to preserve them if
you are going to receive any signals at
all. That is why a cheap panel can be
easily proved to be a waste of time and
money.

Radion is the highest grade of insulation
in the world, and has been specially
developed for wireless use. Its highly
polished surface, which need not be
removed before use, enhances the
appearance of the finished instrument
and prevents the formation of dust.
Radion is sold in black and mahoganite
-a beautiful colour, very similar to old
mahogany-with dials and knobs to
match. It is packed in stout envelopes
in the convenient sizes shown below.
For your next Set choose Radion-
every panel is stamped-then you can
be certain that it will look better and
work better.

I Size Black Maho-
ganite Size Black Mallo-

ganite
I 6" 7" 3/6 4/3 7" x 14" 8/-

6" x Joy' 5/3 6/6 r x V3' 10/8 12/9
I 6" x 14" 7/- 8/6 7" x 2x" 12/3 15/-
I

6" x 2x"
7" x e"

10/6
5/3

12/9
6/6

7" X 24"
7' x 26"

14/-
15/-

17/3
18/6

7 x io 5/9 7/3 7" x 3o" 17/9 21/6
7" X 12" 7/- 8/6 7" x 48" 28/- 34/6

Size ganiteMah
oBlack10/317/6 21/3

o" >: re 10/6 12/9 I
to" X 12" 10/- 12/-er X r4" 13/3 16/-
is" x 2x" 19/9 24/3
14" x zli" 19/9 24/3
zo" x 24" 39/6 48/ -

Special Note:-All -,,, thick-quite sufficient owing to Radion's Itremendous strength.

American Hard Rubber Co. (Britain) Ltd.,
13a, Fore Street, London, E.e.2

It will pay you

! MINN ! ! 11!"

F RPANELS
From all Dealers.

Gilbert Ad. 1613

&ways to watch WIRELESS WEEKLY Advertisements.
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DDIERHAPS you have built 
Set and you cannot get
it to work-don't worry,

Dlet

a Radio Press expert help
you. Probably you have made

1

some little slip in the Circuit-
maybe you have mis-read the
wiring instructions. All you need
is a copy of

(1C5tt1..

Pictorial
Wireless
Circuits
By Oswald J. Rank -in.

(Radio Press Series No. 8.)

This Book contains scores of
different Circuits, each one of
which is shown in pictorial form
instead of the snore technical
diagrammatic manner.
Thousands of beginners have
bought it and have been able to
appreciate for the first time how
easy it is to wire up a Set when
the Circuit diagram is under-
stood.
No matter which type of Set
you are building, whether Crystal
or multi -valve, and whichever
type of tuning you will use,
variometer or plug-iu coils, you
will find a wide variety of praCtical
circuits shown in a manner even
the veriest novice can readily
understand.
From all Booksellers or
sod post fees ad. edra
diced from Publishers. 1/6

Publishers of Authoritative Wireless Literature,
BUSH HOUSE, STRAND, W.C.2.

6-*
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BUY BRITISH

GOODS ONLY

AND

USE ONLY

THOSE MARKED

Visit our Stand
at

WEMBLEY,
Palace of
Engineering
Avenue 13,

Bay 13.

Complete
Catalogue,
profusely

illustrated,
Post Fr ,e

111111111111111111111111111111

L.F. TRANSFORMERS
-are most efficient
A High grade and efficient Transformer of pleasing
design for all intervalve purposes, possessing the best
possible electrical characteristics. A fixed condenser
is nearly always used with an intervalve transformer ;
provision is made in this model by the clips at the top to
take our standard flat type condenser of suitable value.

PRICE

21/-

IN CONJUNCTION WITH

LTC

a
B .HESKETH LTt

Wireless Engineers,
RADIO CORNER, 179, Strand, London, W.C.2.

Barclays 140.

TO CONSTRUCTORS!
A GOOD PANEL DESERVES A GOOD CABINET

WE CAN SUPPLY BOTH.
ALSO ANY PARTS FOR ALL SETS DESCRIBED
IN THE VARIOUS RADIO PRESS JOURNALS.

SEND STAMP FOR DESCRIPTIVE LEAFLETS
All cabinets are best seasoned walnut, hand -made and
polished. Panels are guaranteed electrically, matt non-
metallic finish, edges squared, accurately drilled and engraved.

Cabinet. Panel.
Four -Valve Family .. 18/- 15/6
Simplicity Three -Valve 21/- 12/ -
All Concert -de -Luxe 26/- 15/ -
Omni Circuit .. 27/6 24/ -
All Britain .. 21/- 15/ -
Extra for carriage and packing on post orders 1/6 9d.

S.A.C. "Tana" Plug and Socket Terminals
"the gadget of a thousand uses," in red or black and five
other colours. "Once used always used." 1/- per pair.

Sample pair free to all Clients ordering panels and cabinets.

S.A.C. Fi resi de Flu
n The last word in comfort
y. and efficiency, for plugging

in distant headphones, loud speakers, etc. 2/6 each.

"S. A. CUTTERS,"
15, Red Lion Square,

'Phone : Chancery 8042. London, W.C.1.

A LOUD SPEAKER FOR 30/-
Hullo everybody! I know you will forgive me if
I indulge in a little bit of trumpet blowing, but
I simply can't help feeling a shade pleased.
To begin with, the dreaded slump associated with
the summer months simply didn't materialise-any
more than the summer itself, and the sale of every
one of my products has shown a steady crescendo.
I have to thank my Production and Sales depart-
ments for this, but most of all I have to thank you.
Now I want to do something for you in return.
The Fellows Junior Loud Speaker, with its adjust-
able diaphragm, pleasing lines, and rich, mellow
tone is too well known to need introduction.
Perhaps you have coveted one. Well, there is
now no need for you to deny yourself any longer.
From October 1st its price is to be 30/-.
For the price of a second pair of telephones you
can enable everyone to listen in at once !-another
illustration of

Quality Apparatus at Low Cost.

FELLOWi
tytiRELEsef8t

E.P.S. 92

The Junior
Loud Speaker.
A remarkably efficient
small loud speaker for
medium sized rooms
fitted with adjustable
diaphragm and only

30/-
it will pay you always to watch WIRELESS WEEKLY Advertisements.
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VoutienVALVES

The search for hidden treasure was
formerly one of the recognised methods
of acquiring wealth.

Unfortunately most of the treasure
has now been found, so we have got
to fall back on the adage " A penny
saved is a penny gained," and amass
our treasure by not spending it.

The two chief sources of expense in
Wireless are the recharging of accumu-
lators and the replacement of valves.
The Louden Valve reduces these to
such an extent that, reckoned by the
money it saves, it is a fortune in itself.
To begin with the Louden Valve
costs only Io/-.

It takes only 0.4 ampere in the fila-
ment, enabling your accumulators to
last twice as long on one charge as
with the ordinary bright filament
valve taking 0.75 amp. You have,
in fact, very nearly the advantage of
a dull emitter valve at a cost of Io/-.

It gives its maximum volume at about
4.9 volts on the filament. Increasing
the brilliance of the filament beyond
this point causes a slight drop in the
volume. Thus there is no temptation
to run the valve " all out " and a long
life results.

Finally the filament enjoys great
length of life because the harmful
charges which otherwise would con-
tinuously bombard it are forced
through the spiral anode out of harm's
way.

All these advantages are yours when
you buy a 10/- Louden Valve, and
this takes no account of the Silver
Clear reproduction which alone makes
the Louden Valve worth twice what
is asked for it.

Buy Louden Valves for your Set
to -day and prove the matter for
yourself.

FELLOWS
NftiRELEss

rouben Uct - (Ciear

The Plain Louden for
Detecting and Low Fre-
quency Amplifying.
Filament Volts ... 4.8-5
Filament Amps.... 0.4
Anode Volts ... 40-80

The Blue Lo-iden for
H.F. Amplification.
All Loudens are silver
dear and free from mush.
The current consumption
is low and the life long.

ADVT. OF THE FELLOWS MAGNETO CO., LTD., PARK ROYAL, LONDON, N.W.ro.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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wire round the room. This can
be done most conveniently by
using good quality bell wire and
fixing it by means of insulated
staples to a cornice or picture
rail. This kind of aerial may be
used either as a loop (by attach-
ing its two ends to aerial and
earth terminals) or as a simple
aerial, in which case one end is
attached to the aerial terminal of
the set whilst a connection to a
water pipe or some similar
metallic object is taken from the
earth terminal.

Attic Aerials
A collector which usually does

extremely'well can be made by
slinging a number of wires
(generally the moral-the better)
between spreaders up in an attic.
The greater the length and
height obtainable, the better will
results be. The lead-in of this
aerial should consist of stout
stranded wire well insulated
brought down in the most direct
possible way to the receiving set.
A good earth is essential.

Other Forms
Sometimes extraordinarily

good results can be obtained by
slinging a single wire diagonally
across the room in which the
receiving set is situated, fixing it
as near the ceiling as possible.
Here again the quality of the
earth is of the utmost import-

ir/RES SUSPENDED /II ATTIC

Fig. 3.-An attic aerial.

ance. I know of one case in
which very good reception is
obtained in a high block of flats
from a single wire which hangs
in the well of the staircase. In
another, after various forms of

ZOO RADIO.

indoor aerial had been tried, it
'was found that the best results
were obtained by using the Iead
covering 'of the electric light
wires as a collectof, a wire being
taken from this to the aerial ter-
minal of the set. It should be
noted that gas pipes should never
be used as earths. Whether or
not there is any actual danger in
doing so is a question on which
there are two opinions; but apart
from this the sealing compound
used in making joints of gas
pipes is a very efficient insulator
and offers a high resistance to
the passage of current. An ex-
cellent earth is provided by any
ascending water main, and as a
rule by radiator systems. If no
such earth is handy, a very good
substitute can be made simply
by attaching one end of a coil of
insulated wire to the earth ter-
minal and allowing it to lie
loosely on the floor under the
table which supports the set.
This forms quite an effective
counterpoise.

A successful feature in a recent afternoon programme was the broadcasting of animal cries from the
Zoological Gardens. Our photograph shows the portable broadcasting apparatus in operation.

809
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Conducted by A. D. COWPER, M.Sc., Staff Editor.
Battery Switches

Some neat switches for panel -
mounting, suitable for controlling
L.T. current, have been sent for
our inspection by Messrs. R. A.
Rothermel, Ltd. These are similar
to some reported on previously in
these columns ; a polished rect-
angular metal plate, 2 in. by 21 in.
in the case of the double,switch, and
II in. by ti in. for the single, carries
behind it a cylinder of insulating
material about t in.. diam. by in.
deep for each switch:point, in the
interior of which the gear is
mounted. Small terminal -screws,
further isolated by a ridge formed
in the cylinder -end, are provided for
electrical connections, a braSs bus -
bar making common the one side of
the double switch.

On test, the insulation proved
excellent on high voltage, and the
switches operated in a smooth and
satisfactory manner.

"Royal " L.F. Transformer
A L.F. inter -valve transformer of

high finish and of small dimensions,
but in which performance has not
been sacrificed for compactness to
the extent which is too common
with this type of instrument, is the
" Royal," a sample of 'which has
come to hand from Messrs. R. A.
Rothermel, Ltd.

This is only about 21 in. square by
if in. wide, and is of the enclosed
type. Small terminals are provided
on the two vertical strips of insula-
tion in front. The general appear-
ance is decidedly attractive. Insula-
tion -resistance showed up satisfac-
torily in a severe test.

On trial in actual reception, in
comparison with several other stan-
dard makes, and with our own
standard, the tone was not markedly
inferior to the best; the degree of
amplification, observed aurally and
measured on a fairly uniform pass-
age from De Groot's band via the
London station (time -average of
R.M.S. value of actual signal -volts
across the 'phones, in a two -valve
set with this as L.F. coupling) fell a
little short of the standard. The
performance was, however, very
good indeed for a small transformer.
As a second -stage transformer, with
moderate power amplification, simi-
lar results were observed. Care had
to be taken, in the latter case, to

arrange the I.P.-O.P. connections
aright to avoid self -oscillation at
audio -frequencies, and heavy nega-
tive grid -bias was, of course, called
for.

Box Spanners for B.A. Nuts
Messrs. Accles & Pollock, Ltd.,

have sent us specimens of some very
neat and business -like box spanners
of a size suitable especially for the
small nuts used in radio -construc-

tion. These are in the form of small
steel tubes, 3 in. long, with one end
shaped to give a broad, flat handle
which gives a good grip to the
fingers, and the other formed in a
hollow hexagon shape of .220 in.,
.282 in., and .338 in., measured
across hexagon flats respectively,
thus fitting the commonest sizes of
B.A. nuts used in such work.

Practical trial of these tools soon
showed the great convenience of the

The new Burndept Grand Receiver
8zo
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.Announcl en
SO great has the demand been for

Claritone Loud Speakers and
Headphones that we fear considerable
disappointment has been felt throughout
the trade owing to our inability to meet
your valued commands. Messrs, The
Automatic Telephone Manufacturing
Co. have just completed an extension
to their plant and, in consequence, have
more than doubled their output. You
can now get supplies at your nearest
dealer. If not, a postcard to us is all
that is necessary.

PRICES :
fLarge Model Claritone 2000 ohrns.1 £5:15:120

Junior Model {22g E.2 :15:0
Claritone Head Gear 25/ -

THE ASHLEY WIRELESS
TELEPHONE COMPANY,
69, Renshaw Street, LIVERPOOL.
Distriluting Agents for The Automatic Telephone Manufacturing Co., Ltd.

TO THE TRADE
Please order the

Mars- through
your usual whole-
saler, but if he
ccnnot supply,
write direct to us
for terms on your
letter heading. At
present we are 7
days I ehind with
deliveries, b u t
every effort is le-
ing made to get
abreast of the
demand.

Mars Aerial Facts
The super -aerial for amateurs and experts
-improves radio reception by 50% over 7/22's

The Mars Aerial consists
of 84 strands of fine hard -
drawn phosphor br-rae
wire. SPIRALLY wound,
so that each wire is AIR -
INSULATED. It has the
lowest ohmic resistance yet
attair.ed. Thoroughly
tested it has been proved
to give 50 per cent. greater
efficiency than 7/22's when
used for reception ; 90 per
cent. greater efficiency than
7/22's when used for trans-
mission.

Introduced at the beginning
of September, nearly 10,000
Were sold during the month.

Hundreds of letters have
been received. giving
evidence of remarkable
results attained, and the
variety of experiences re-
lated indicate that the full
extent of the " Mars
usefulness has not yet
been fully ascertained.

From the time you fix the
Mars- you will get the

results we definitely claim.
and in the " Mars " you
will find a most interesting
line of experiment-let us
know the results you
secure.

THE MARS
AERIAL

Price 9/6 from all leading wireless dealers ; or from the
sole manufacturers and patmtees :

E. & W. G. MAKINSON
LTD.,

Wellington Wrks., Wellfield Rd.,
PRESTON.

Established over go years.
Telephone No.: Preston 122.
Telegrams: "Gold," Preston."

GUARANTEED

TO ABOLISH
HAND CAPACITY

The Naylor " Fulstop " Condenser is the only
Condenser which entirely eliminates hand
capacity effects. That irritating distortion you
hear every time .your hand approaches the
operating knob cannot exist if you have a
Fulstop ' Condenser.

The abolition of hand capacity effects is
guaranteed unconditionally by the makers
and money will he refunded if any instrument
does not give absolute satisfaction. Get the
best out of your set by getting a

Tulstop' Square Law Principle Condenser

.001 13/6 .0003 10/3

.0005 11/3 .0002 9/6
Stocked by most Wireless Dealers, but if
you have any difficulty send direct to

J. H. NAYLOR, Ltd., Central Brass Works, WIGAN

Prices

VARIABLE
CONDENSER

It will pay you always to watch W IRELESS WEEKLY Advertisements.,
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Dho
>ansformer De Luxo

ADVERTISEMENTS

Transformer

Made in two types
Concert Grand

30/,
Eureka No. 2 (for
Second L.F. Stage)

22/6.

WIRELESS enthusiasts who have discarded cheap L.F. Trans-
formers in favour of the Eureka are invariably astounded at

the difference in results. Instead of obtaining from their Loud
Speaker a harsh metallic reproduction they get a beautiful
mellow tone often with twice the volume. How-they say-can
such a remarkable difference be effected by merely exchanging
an L.F. Transformer ? We will tell them.

There is no mystery about the design of the Eureka. True, in
appearance it is somewhat unorthodox, but it still consists of
-four distinct parts. A core, a primary and a secondary winding
and a steel case to avoid interaction and the production of noises.

The ilesign of the core is unique
insoninch as it has no laminations.
It is in the windings, however, that
the Eureka shows such marked
ascendancy over other makes.
Instead of employing a compara-
tively high step-up ratio (that
means the difference in the number
of turns of wire on the primary and
on the secondary windings) the
Eureka uses an immense amount
of the finest insulated copper wire.
No less, in fact, than 21 miles of it.

Obviously it is expensive to use such
a tremeadous amount and manu-
facturers who build their trans-
rormers for a highly competitive
market cannot be expected to use
so much. But the Eureka is built to
an ideal and not to a price-there-

fore amplification in the Eureka is
produced not by a high ratio
between the primary and secondary
windings, but by the use of massive
coils.

Incidentally, of course, Eureka
design and constructional methods
make it possible to give a positive
guarantee over.an indefinite period,
not for merely a period of twelve
months. The Eureka you buy
to -day must continue to give you
satisfaction in five years' time or we
will replace it free of charge. The
exclusive Eureka method of her-
metically sealing every Transformer
in a steel case is a certain safeguard
against breakdown. Make its
acquaintance at your Wireless
Dealer's to -day.

Portable Utilities Co., Lrd., Eureka Hume, Fisher St., London,W.C.1
Gilbert Ad. 1587.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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SMALL ADVERTISEMENTS.

HEADPHONE REPAIRS. - Rewound,
remagnetised, readjusted. Lowest

prices quoted on receipt of telephones.
Delivery three days. Est. 26 years.-
Varley Magnet Co., London, S.E.18.
TELEPHONE RECEIVERS and Loud

Speakers Rewound, 2,000 ohms.
3/6.--A. Roberts & Co., 42, Bedford Hill,
Balham, S.W.12.

DATY Condenser, High Max., Low Min.,
La High insulation, Min .weight,5/3postfree.
Coil tomatch ,230/4,000 metres ,6/9postfree.
Combined space 4"x , weight 2 oz. Suitable
for all circuits. Technical reprints giving
circuits, 1/3 post free. Ernest L. Baty, Luton

DON'T SCRAP YOUR VALVES.-Wire-
less Valves repaired equal to new. Dull

emitters and ordinary 6/- each, guaranteed
delivery 14 days. Traders write for terms.
-Hall & Co., Engineers, 70/2, Chancery
Lane, London.

FOR Sale, 1,000 shares fully paid in
Bumdept's, Ltd. Sound investment,

last two dividends 25 per cent. and 20
per cent. Price 35/- each. McCall
& Co., Ltd., 27, Greenwich Road, S.E.10.

PARTNER or Director required -for
Involute Helical Inductor Cylinder

Generators and Motors, D.C. (Self -commu-
tated) and A.G. Adapted for press tool
mass products, suitable all sizes and pur-
poses. Patented in all countries. Great
opportunity to obtain large or controlling
interest (515,000 upwards) in British Patent
as affecting I &craft and wireless,for which
large orders are promised. Invaluable
first hand knowledge and experience
could be acquired.-Reply to Box A.22,
" Wireless Weekly," Barclays, Sentinel
House, Southampton Row, W.C.1.

BRITISH PHONES 17/6
WORTH 25',
H.T. BATTERY,
66 volt. 10/4

Ebonite
COL. HOLDERS
2 way - 4/8

way 5/6
Beet finish.

Clrystal Detentions, 1/6 & 2/, Bargain List Free.
EONS WYKELESS, 7, Featherstone Buildings.

HOLBORN, W.C.E. 'Phone: CHANCERY 7391.

EL -BE UTILITIES
The "MIKROTUNE" TidaLEESSi CERTAIN

Reversible
Coileholdzr.

Adds 50%
value to
any set.

12/6

Coils under minutest control. A Perfect VARIOBLLTER
Send us he name of your Dealer and
we will arrange a demonstration for you.

LEIGH BROS:7' iS dmingliptiGrIvcisign
Telephone: MUSEUM 4192.

RADIO PRESS INFORMATION DEPT.

2/6 QUERY
COUPON

WIRELESS WEEKLY.
Vol. 4. No. 24. Oct. 15, 1924.
(Tills coupon must be accompanied by
a postal order of 2/6 for each question,
and a stamped addressed envelope.)
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box -spanner type for reaching other-
wise inaccessible nuts, such as those
close behind a panel in some remote
corner of a finished receiver.

Francis Two-way Coil Holder

A two -coil holder of novel design
has been submitted for test by J.
Francis. In this, the coil -plugs slide
on four parallel bars arranged in the
form of a rectangular frame with
ebonite end -plates, and are moved
endways by a differential screw
action, the necessary right- and left-
hand threads of different pitch being
cut on a centre -controlling spindle.
An ebonite knob at one end actuates
the device; a scale graduated from
o degree to too degrees indicates the
relative positions of the coils, which
are kept parallel throughout their
movement. The whole mechanism
is just over 6 inches long, and the
range of variable coupling from
about inch to 31 inch centres.
The frame is fixed on the panel by
four small screws, and four con-
venient terminals are provided on
one end -plate. Connections are
made to the moving coils in an in-
genious and effective manner by
means of spring -backed contact -
plugs bearing against and sliding
along the longitudinal rods of the
frame, which act as bus -bars for this
purpose. This makes for silent
operation and low resistance, and is

manifestly superior to the usual
short flexible leads. Workmanship
and finish were found satisfactory.

Whilst it is not very clear what
particular advantage this differential
screw arrangement offers over a
simple fine -pitched screw for adjust-
ing the relative position of the two
coils, in practical trial the holder
certainly operated very smoothly
and gave fine regulation of coupling,
as well as a good range of the
same, and could carry the largest
sizes of plug-in coils with ease.

Condenser Case with Permanent
Label

From Messrs. Shermays, Ltd.,
come samples of moulded composi-
tion fixed condenser cases in which
are incorporated a capacity indicator
in the form of a white engraved
label with clear black figures which
is actually inlaid or moulded into
the top of the case, and cannot there-
fore be torn off or effaced in use,
as is the case with some of the
customary types of markings on
fixed condensers. We understand
that the method has been suitably
protected, and that it is available to
condenser manufacturers. From in-
spection of the samples, though the
composition was of the ordinary dull
brittle type, the figures certainly
stood out in an unmistakable and
pleasing manner.

Radio Notes

Broadcasting the Niagara Falls

An American station will
shortly be broadcasting the
Niagara Falls. If this is
KDKA, perhaps we have some
interesting items to hear in
London on a crystal set.

* *
Dance Music from Radio -Paris
The Compagnie Francaise de

Radiophonie recently appealed
to its audience to find out
whether they would prefer jazz
music or the old kind of dance
music, consisting of polkas,
mazurka, waltz, etc.

The Company are proposing
three nights of dance music a
week, and the total number of
replies was 5,684. The result of
the referendum showed :-

1 evening of jazz, 2 evenings of
old dances, 2,215 votes.

3 evenings of old dances, 1,884
votes.

It is doubtful if old dances
would be so much in favour in
this country.

B.T.H. Headphones are supreme in all respects-in
sensitiveness, tone, permanence, and comfort.
Although fitting closely to the ears and thus exclud-
ing extraneous sounds, very little pressure is exerted
and they can be worn for hours without discomfort.

Price per pair (4000 ohms) £1 5s. Od.

A Proof of Superiority.
Ask your dealer to tune out his demonstration set until
you can only just hear. Then substitute B.T.H. Head-
phones and you will be amazed at the clearness with
which you can hear every word and note of music.

We also make Crystal Sets, Valve -Crystal Sets, Valve Sets, Loud
Speakers, Amplifiers, Valves (including B5 type oo6 amps) and
Tungar Battery Chargers.

Obtainable from all Electricians and Wireless Dealers.

The British Thomson -Houston Co. Ltd.
Works : Coventry.

Offices : Crown House, Aldwych, London, W . C . 2.
Branrhes at  Belfast, Birmingham Bristol, Cardiff, Dublin, Glasgow, Leeds.
Liverpool, Middlesborough, Manchester, Newcastle, Swansea, Sheffield.
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The " Wireless Constructor
A New Publication by Radio Press, Limited

7,

THE many thousands of
readers of Wireless
Weekly who have to -day

purchased the first number
of The Wireless Constructor
will need no introduction
to the new paper, for its aims
and objects are made perfectly
clear in its opening pages. For
the benefit of those who have not
yet seen a copy, some explana-
tion will perhaps ,be of interest.

The Wireless Constructor is,
frankly, designed to obtain a
very large circulation by pub-
lishing special features which
appeal _to .a very wide public.
The price (sixpence) is, of
course, remarkably low, and in
these days brings the publication
within the reach of even the
humblest schoolboy. The low
price is made possible by the
very wide appeal, sand no less
than 175,000 copies of the first
issue have, been printed. Wire-
less Weekly at sixpence appeals
to a certain section of the wire-
less public, and Modern Wireless
at one shillirig has also its special

appeal. The Wireless Con-
structor is planned on lines
different from the two journals
just mentioned, and consequently
there will be no clashing be-
tween the three magazines issued
by Radio Press, Limited.

It is unnecessary to remind
our regular readers of the
unique facilities which Radio
Press, Limited-a firm which de-
votes itself exclusively to the
publication of wireless literature
-possesses for the publication
of such a journal. The famous
experts who write exclusively for
Radio Press publications will
also contribute to the new maga-
zine from time to time. Mr.
percy W. Harris, who has been
appointed Editor of The Wire-
less Constructor, needs no intro-
duction to Wireless Weekly
readers. Mr. Harris is the
originator of the modern " How
To Make " articles, and his
reputation as a wireless designer
and his knowledge of what the
home constructor needs are un-
rivalled.

Whilst The Wireless Con-
structdr will interest hundreds of
thousands who are just taking
up the great new art, it will also
contain a number of features
making strong appeal to the
more advanced amateur. Thus
full constructional details are
given by Mr. John Scott -
Taggart, F. Inst. P. , A. M. I. E. E.,
far the construction of a two -
valve Resistoflex Receiver, utilis-
ing the remarkable new circuit
which has created so much in-
terest in wireless circles. Mr.
Harris himself is describing a
novel neutrodyne receiver ofex-
treme sensitivity and selectivity,
a free blue print being given
away with every copy. Inci-
dentally Mr. Harris states that
this is the best three -valve set
he has yet made. Mr. E. Red -
path and Mr. G. P. Kendall,
both popular contributors to this
journal, also figure in the list of
writers in the first number of
The Wireless Constructor.
Readers should therefore lose no
time in obtaining their copies,
as it is anticipated that even the
huge first issue will be com-
pletely sold out within the first
few days of publication.

BEWARE of IMITATIONS
IMPORTANT NOTICE TO THE PUBLIC AND TRADE.

LOW -CAPACITY VALVE HOLDERS

We, The H.T.C. Electrical Co. Ltd., hereby notify users of
valve -holders that they should insist upon getting the H.T.C.
Valve -Holder, which is not sold without drilling template
bearing the name H.T.C. It is your protection against
spurious imitations.

BRITISH and FOREIGN Patents are applied for and all
steps necessary for the protection of the public, the trade and
the patentees will be taken as occasion arises.

TYPE C (below panel).
Type A (above panel), Template Supplied 1 9
Type C (below panel), Template Supplied 1.6

The design of the H.T.C. Valve holder is both' unique and
original and are the valve -holders extensively used by
MODERN WIRELESS (The Radio Press, Ltd.) in their
published circuits.

INSIST upon the ORIGINAL. BEWARE of IMITATIONS.

If your local dealer cannot supply write direct to:

H.T.C. ELECTRICAL CO. LTD.
2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12.

Trade Enquiries Invited. Telephone: Battersea 374.

Mr. Percy W. Harris writes in
the October issue of MODERN
WIRELESS in " Notes on the
Transatlantic Receivers."

" Four -pin valves can be used
in' the original Transatlantic
design, provided always that
law -capacity sockets are used.
The ordinary ebonite cased
socket with long projecting pins
and large brass nuts and washers
will reduce the efficiency of the
set considerably, and if it is
desired to use four -pin valves,
one of the many low -capacity
valve sockets now available is
strongly recommended. So far
as the Transatlantic V. is concerned this is designed, of course, for
the four -pin valve, and here again it is essential that low -capacity
valve soe,ets shall be used to give the best results.

11 PE A (above panel).
This model appeals to those who
prefer above - panel mounting.

8za
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Brandes
The Name to Know Radio

Sweet bell -like notes
which gather intensity and beautifully balanced
volume. Not a suspicion of dull tonelessness in the
reception given by the "Matched Tone" Headphones,
They are guarded from tone -deafness and distortion
by the matched receivers. Both are carefully tested
with special apparatus for sensitivity and volume so
that they are as nearly identical as possible and
you hear the same sound in both ears --which means
everything. Now take the "Table Talker." It has
the same beautiful tone qualities. The horn is care-
fully matched to the unit to ensure a delightful
uniformity of tone with sufficient volume to fill the
largest room. Pleasantly simple lines and a neutral
brown finish, which blends harmoniously with any
decorative scheme, completes a:tasteful and effective
addition to your set.

All Brenda products are obtainable from any reputable
Dealer and carry our official money -back guarantee
enabling you to return them within 10 days if diseatiefted.

(Matchgpl one.
RADIO HEADPHONES 4°1-

Tabl eTRAo-e-Wker 42/-

rem

one withErandes)fatchedlone
f

Radio Headphones
-Then Listen witliTrandes

Table Talker
BRANDES LIMITED, 296, Regent St., W.I.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
WORKS ,; Slough, Bucks.
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S pirit of 1 ioneoring
The spirit of Pioneering-that
driving force which compelled
such men as Cook, Livingstone,
Stanley, Scott and others, to
write their names boldly in the
pages of our national history-
has also its counterpart in
industry.

There is not one invention that
has not been seized upon and
improved almost out of recognition
because some keen -witted scientist
realised that following in the beaten
track meant an end to progress.

Take Wireless Valves as an ex-
ample. For a considerable period
it seemed obvious that the most
practical design for the three com-
ponents of the valve was a long
straight filament operating within
a spiral Grid-the whole sur-
rounded by a tubular Anode.

That such a design has the dis-
advantage of permitting a certain
proportion of the electron stream
to leak out of each end of the
Anode without doing any work is
quite apparent. Yet not until
the Cossor Valve-with its arched
filament and hood -shaped Grid

and Anode-was placed on the
market that any serious attempt was
made to effect an improvement.

And the same spirit of pioneering
is apparent in the clever method
of packing Cossor Valves now
being introduced. In future, all
Cossor Valves sold will be in sealed
cartons, and by means of an elec-
trical device the Dealer can demon-
strate that the filament is intact,
without breaking the seal. This
patented method is an exclusive
Cossor feature, and a definite
guarantee that the valve you buy
is new and unused.

Advertisement of A. C. Cossor, Ltd., Highbury Grove, N.5.

It will pay you always to watch WIRELESS WEEKLY

P.r For Detector
and L.F. 12/6amplification

P.2 (With red top).
For H.P. 12/6amplification

Gilbert Ad. 1566

Advertisements.



October 15, 1924 Wireless Weekly

THE " WIRELESS WEEKLY "
OFFER

The President,
The Radio Society of Great

Britain,
53, Victoria Street,

Westminster, S.W.r.
Sm,-With reference to your re-

marks of last night regarding the
growing restrictions of the Post
Office in respect of experimental
wireless transmission, I am, on be-
half of Wireless Weekly, placing at
your disposal the sum of 4'500
towards fighting a test case with
the British Post Office, should such
action be taken by you.

This sum has been deposited at
the Fleet Str'eet branch of Barclays
Bank, and will be available should
you desire to take advantage of this
offer.

I attach no conditions whatever to
the use of this sum, and should any

further sums be required, the matter
would receive our very sympathetic
consideration.-Yours faithfully,

JOHN SCOTT-TAGGART,
Editor.

53, Victoria Street,
Westminster,

London, S.W.'.
October- 2, 1924.

SIR,-With reference to ,your
letter ST/DT. dated September 25,
and further to this office letter of
the same date, I am directed to
convey to you the thanks of the
Council for your very generous offer
to support the Society financially to
the extent of '5oo in the event of it
deciding to fight a test case with
the British Post Office in connection
with experimental wireless transmis-
sion, and to state that the Council
has great pleasure in accepting the
same.

A sub -committee has been set up
to investigate, the question, and has
been authorised to obtain counsel's
opinion.-Yours faithfully,

H. A. RocK,
For Hon. Secretary.

WIRELESS IN SCHOOLS
SIR , -I enclose a photograph of

my senior class listening to the lec-
ture by Mr. Geoffrey Shaw on
Monday, September 29.

The set consists of three valves
(one Det., two L.F.), and the loud-
speaker (full size Amplion low -
resistance with transformer) is con-
nected to telephone terminals with
long " flex " leads, thus enabling
one to carry it to each classroom in
turn. The set itself is a fixture in
the school hall.

We have developed the " wireless
idea " from crystal set to three
valves, and find the latter is of about

-   ) - Airdl.r.411`.,4,40"
4414.1.-1.;;IVOV:till'Alt% Vt  tow,

What Others Say
AMATEUR WIRELESS, August 16th
" Simplicity has been the keynote of
the C.A.V. Loud Speaker-even when
the Loud Speaker is reproducing broad-
cast with sufficient volume to fill alarge hall, there is no trace
of mechanical noise, the notes being
perfectly mellow."

BROADCASTER, September, 1924
"Under the test, and a very severe test,
we have given the Loud Speaker, it
came out with flying colours. Specially
recommended."

POPULAR WIRELESS, August 2nd

"The workmanship is solid and sound
-no displeasing distortion was notice-
able. We can recommend this Loud
Speaker to our readers."

WIRELESS AND ALLIED TRADES
REVIEW

"Takes its place in the front rank of
really good loud speakers, and is, -if we
may suggest anything, a decided ad-
vance on many of the instruments we
have come across to date."

What more do you want
WRITE FOR 1 COPY OF THR
C.A.V LOUD SPEAKER FOLDER

813

airntlerIn311 & OR
ACTON VALE.LONDON N. 3.
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the average requirement for the
classroom, although a stage of
H.F. would be a further refine-
ment.-Yours faithfully,

ALEXANDER GROVE.
(Head Master.)

Chalfont St. Peter, C.E. School.
[The photograph referred to

appears on page 785.]

MODIFIED SETS

SIR,-I note with interest Mr.
Kendall's various remarks on
" modified " R.P. sets, and in view
of the vital importance of the dis-
position of components, your policy
is admirable for the man who wants
to build one set for steady use.

Some of us, however (like your-
selves !) find little interest in making
slavish copies, and of the twenty
odd R.P. circuits I have made up,
few correspond in lay -out to the
published design where given.
Some have been re -built several
times until they equal, or generally
far exceed, the modest results
guaranteed, and I find that when
that process has been carried as far
as possible, the set is usually put
on one side in favour of something
which puts up problems for solu-
tion.

It would seem that lay -out is a
painful compromise between elec-
trical efficiency, convenience and
appearance (in the order named).

One wishes to have tuners handy
but remote and coils still more
remote, and yet one must severely
repress the necessity for long leads.
Appearance, a dangerous fetish,
demands balance above the panel
and wiring bent to nice right -angles
below. Incidentally, I am con-
vinced the latter is often a great
mistake, for it necessitates the use
of more wire and, owing to its
parallel arrangement, more inter-
action than does direct point-to-
point work.

Apart from the interest of design
from the theoretiCal circuit, I find
two factors dictate it. My sets are
often used on the car or in a small
yacht, and the usual tray -and -panel
type is too vulnerable for this work.
With due care I do not find the
enclosure of components in a case
detrimental to performance in broad-
cast circuits, and even for home use
it is certainly desirable to have
delicate valves and condensers
safely protected from accident and
dust.

The second factor concerns coils.
Few of your designs permit the use
of coils wound with thick wire on
the X formers devised by Mr.
Percy W. Harris. I get better
signals and sharper tuning with
these coils, and should be sorry to
revert to ordinary commercial coils.
Although it is difficult to decide
whether these coils give actually
louder signals or not, they certainly

seem to make reception both louder
and clearer. In addition to their
electrical and structural advantages,
they are easily and rapidly made,
and the number of turns can be
quickly adjusted. I often wish
some maker would supply the X
frames, either moulded or as
notched strips. The constructor
could easily slot these as desired
and wind the coil with thick wire
in less time than it takes to wind
a basket coil.

The mounting of X coils is the
knotty problem if one wishes to
avoid the stray capacities intro-
duced by adaptors in the usual coil -
holder. 1I notice some makers of
the latter are endeavouring to
eliminate loose wire connections by
using massive metal strips and bars
for contacts. With these it is often
possible to pass strong signals with-
out any coils in the holder, and this
seems hardly a step in the right
direction. .

After experiment I find the plane
of entry between coil fields makes
little practical difference. I have
sometimes thought that the electrical
symmetry of direct parallel approach
should show a theoretical advan-
tage, but in practice it seems to
make no difference to the quality or
strength of signals whether coils
are coupled by a radial or sliding
movement either edgewise or face
to face. An authoritative opinion
on this point would be welcome.

9ed e eiothee
aft

-from our post -bag : Islington, N.1.
Gentlemen,-The enclosed card may be of Interest

to you, being a verification of my reception of
telephony from British 5 N.W. of Dundee. This
reception was accomplished using two MYERS
" UNIVERSAL " Valves with 2¢ volts on the fila-
ment and 7 volts on the Anode, reception being
about Strength R 5, and the switching in of 2 L.P.
valves enabled it to be heard all over the House.
There tea saying, " Honour to whom honour is due."
So therefore I am writing this as an appreciation of
the best valve I have ever tried and you may rest
assured that any chance I have of hooding the
MYERS will not be missed. C. B.

The true test of valve efficiency lies not in the loud reception
of your local broadcast but by bringing in the feeble signals
of far distant stations. Thousands of MYERS users have
discovered MYERS to bring in signals to which the ordinary
valve is deaf. The secret
The ordinary four pin valve-with its high internal capacity due to bunched
electrode leads-is unsatisfactory for any receiver wherein sensitivity is
required. Internal valve capacity paralyses reception. MYERS design
the grid and anode leads to come out at opposite ends-thus eliminating
electrode capacity. This construction-confined to MYERS-explains its
remarkable pre-eminence in long distance work. If you would give your
receiver wings to bring in feeble signals from afar, fit MYERS.

Universal, 12/6 - 4 volts  6 amp.
Dry Battery, 211- - 11/1 volts '25 amp.

df Y E RS are obtainable from all dealers or diced Wm our Selina Aponte:
LONDON-The Dull Emitter Valve Co., 85, Pelham St., South Kensington, S.W.7

(Kensington 3331)
MANCHESTER-R. Davis & Sons, Victoria Bolt and Nut Works, Bilberry et
LIVERPOOL-Apex Electrical Supply Co., 59, Old Hall Street, Liverpool.
GLASGOW-Milligan's Wireless Co., 50, Sauchiehall Street, Glasgow.
YORKSHIRE -H. Wadsworth Sellers, Standard Buildings, Leeds.
SOUTHERN COVNTIE3-D.E.D.A., 4, Tennis Road, Hove.

Advertisement of Cunningham and Morrison, Windsor House, Victoria Street, London, s.w.i

814

Melons. R. Davis & Sons, our Manchester
agents, are exhibiting at the Manchester

Wireless Exhibition, Stand No. 107.

ersPRACTICALLY
UNBREAKABLE

aloes
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TWO, THREE & FOUR -VALVE

RECEIVING SETS

Are Simply Perfect and Perfectly Simple, and are unsurpassed for Selectivity.
Clearness of Reception and Power.

REVISED PRICES :
COMPLETE SETS. PANELS ONLY.

Two -Valve Set .. £17 : 10 : 0 Two -Valve Panel .. £12 : 0 0

Three -Valve Set .. f22 : 5 ; 0 Three -Valve Panel .. £15 : 17 6

Four -Valve Set .. £27 : 5 : 0 Four -Valve Panel .. £20 : 5 . 0

Complete Sets consist of Panel, as illustrated, Valves, Head Phones, High and
Low Tension Batteries, Aerial Wire, Insulators, Lead -ha -Tube, etc.

The LIST Price of the A..T.S. Sets is the LAST Price, as with them it is not
necessary to purchase numerous extras, the Specification embodying everything

ready for installation, and the prices iaclude all Royalties.
Write for Illustrated Catalogue.

A. J. STEVENS & Co. (1914) Ltd.,
WIRELESS BRANCH, WOLVERHAMPTON.

Telephone : Wireless Call Sign : Telegrams:
1550 (3 lines). 5 R.I. " Reception, Wolverhampton."

Bowyer-1,owc Double Square
Law Condensers, Halves guar-
anteed to match.
All ranges.

Prices from LI

GUARANTEED H.E.
TRANSFORMERS.
Every one matches
every other one in same range.
Al'! ranges at same price.

Trouble free
Tuning
of 2 H.F. Stages
The simultaneous tuning of two
H.F. stages is a matter of pre-
cision with one Bowyer -Lowe
Double Square Law Condenser
and two Bowyer -Lowe Matched
H.F. Transformers.
We guarantee the perfect match-
ing of the Two halves of the
condenser, and of every H.F.
Transformer with any other of
the same range.
Write for fully descriptive pamphlets
concerning both these products

Bowyer -Lowe Tested

Square Law Condensers
Good dealers stock them. In case of difficulty order
direct. Descriptive brochure free for a postcard.

BOWYER-LOWE Co., Ltd. LETCHWORTH.

cRi
c.21-eave OPeg7thuze

c hut` t/; t aael
aid adopt

DO YOU RETUNE
EVERY EVENING

While it is natural to expect to switch
in without the necessity for retuning,
experience knows that often elaborate
retuning is a preliminary to an evening's
broadcast. Think of the effect of an
inconstant grid leak ? one, say, affected
by changes of temperature.

Temperature affects the resistance, which in
turn controls the flow of electrons hack to the
filament. An incorrect grid leak resistance,
incorrect from temperature affectation, may
be of too low a value, permitting the grid to
become too negative ; or, on the other hand,
the overcharge cannot escape through a
resistance too high in value.
Constant in all temperatures is one vital
characteristic of an efficient variable grid leak.
First adjust resistance best for working
conditions- then it's always set-if its a

09 9e
e

IMPORTANT NOTICE
to intending purchasers

The Watmel Wireless Co. wish to notify the trade and public
that their Variable Grid Leak Patent Application No. 206098
was contested in the Comptroller's Court, and on Appeal ; in
both instances the Patent Grant was upheld and costs awarded.
It is the aim of this Company to protect traders', cus-
tomers', and also its own interests by securing Patent
protection for the novelties in its specialities, as it is
these novelties, invented by experts and exhaustively
tested, which are the Hall Mark of all Watmel Products.

All goods of our manufacture bear
this mark. It is your only guarantee.

the only
CONSTANT VARIABLE GRID LEAK_

o

Patent
206098

5 to .5 Megohms ... 2/6
50,000 to 100,000 Ohms. 3/6
Other Resistances to suit

any circuit.
Bead P.C. for Descriptive Folder.

BEE THE TRADE MARK

ON EVERY GRID LEAK.
BEWARE OF IMITATIONS.

    0     0 
THE WA TMEL WIRELESS CO.

332a, Goswell Road, London, E.C.1.
Telephone - - - - - CLERKENWELL 7990.

atwwio°

Established
26 Years.

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

REWOUND to any RESISTANCE & MADE EQUAL to NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.

PROMPT DELIVERY.

The VARLEY MAGNET COMPANY
Phone Woolwich 883. WOOLWICH, S.E.18.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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A real Square Law Condenser
at a moderate price

ALTHOUGH every experimenter realises
the tremendous advantages of square

law Condensers many who would otherwise
use them are deterred by the necessarily
higher price. The new Peto-Scott square
Law Condenser shown here is an attempt to
place on the market a really good instrument
possessing most of the advantages of higher
priced condensers at a figure within the reach
of all.

It is substantially made with fine spacing
washers and solid ebonite end pieces-both
ends of which are brass bushed to prevent

O

Note the novel design of the special Peto-
Scott Square Law Plate (registered design
No. 707587). Actual tests have proved
that the Peto-Scott Square Law Con-
denser gives absolute straight line reading
over the whole of the Dial.

wear. It is affixed to the panel with one hole
only-a great convenience to the home
constructor.

A special feature is its two-piece dial which is
absolutely self-centreing. Any dial that must
be set on its shaft with some form of set
screw cannot be true and develops an unsightly
wobble.

Remember that such authorities as Mr. Percy
W. Harris and others emphatically state that
every Variable Condenser ought to be of the
square law type.

PRICES :
.0001 mfds. .. 7/-
.0002 mfds. .. 8 6
.0003 mfds. .. 10/-
.0005 mfds. .. 10/6
.001 mfds. 11/6
Dual Condenser for two
stages of H.F. Each half
.0003 mfds. 15/6

ar ,l 111,,,\,N\,,,A

Send for our large Illustrated Catalogue.
Forty-eight pages folly illustrated-every possible component
described. Should be in the hands of every experimenter for
reference purposes. Sent post free together with other literature
on receipt of 3d. in stamps.

PETO-SCOTT Co. Ltd
Redislered Offices : 77, CITY ROAD, E.C. (For cll Mad Orders.)

Branches-
LONDON - 62, High Holtorn, W.C.1,

and 230, Wood Stree*, Walthains-ow
CARD FF . 94, Queen Street.
LISSERPOOL - 4, Manchester Street.
PLYMOUTH - -.Near Derry's Clock.

Gilbert Ad.

WIRELESS CABINETS
IN VARIOUS DESIGNS, and WOODS
Mahogany. Satin Walnut. White Wood polished Mahogany.

Enquiries
Invited.

Catalogue
Post Free

Delivery
from

Stock.

Specials
to Order.

Makers: CAXTON CABINET & WOOD TURNERY MILLS
MARKET HARBOROUGH.

Telegrams & Telephone: Haddon, 59, Market Harborough

Ask to see the
TrueMusiC

JUNIOR
Loud Speaker.

Before you decide on the Loud-
speaker for_ your Set, see, and
listen to a TrueMusiC Junior.
Its clear, ' pure tone is a
revelation.
Reproduction of Broadcasting
is so faithful; becanse the metal
in the Horn is not stretched or
twisted. It is made in one piece
of electrolytically deposited
copper.
Drop us a Post Card for our Catalogue.

TrueMustC Junior.
£2 : 17 :

The Telephone Manufacturing
Co., Ltd.,

Hollingsworth Works, West Dulwiet,
London.

British Empire Exhibition. Wembley. P.
Engineering, B.E.A.M.A. Section, Sinus 01.

Avenue 11, Bays 6 and 7.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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In practice I generally couple X

coils by sliding them edgewise. The
bevelled strips of ebonite slide on
the panel and the coils are inserted
between the little brass spring
clips. Four connection holes are
drilled in the two lower legs of the
X frame and the wire ends are
passed through these five or six
times. These turns are tinned
over with the soldering iron to
provide a large clean contact for
the spring clips. I have tried
sliding the coils with rack and
pinion and also with quick motion
screw threads, but a simple wooden
push rod with a knob on the end is
quite satisfactory, besides being free
from the capacity of any metal parts
used for this purpose. When em-
ployed in an enclosed set, the push
rods project through the side or
front of the case and a very delicate
control is obtained.

A very practical fitting which I

always use in a multi -valve receiver
is a master rheostat.

For the double purpose of re-
ducing metal masses on the panel
and safeguarding valves and bat-
teries I find it useful to omit the
usual terminals for H.T. and L.T.
connection. Instead, lengths of
stout flex are permanently soldered
to the panel wiring and brought out
through holes in the case. These
carry spade tags and wander plugs

for the L.T. and H.T. respectively,
and render a wrong connection
impossible.-Yours faithfully,

DONALD STRAKER.
Bembridge, I.O.W.

RANDOM TECHNICALITIES
SIR,-I agree with everything that

Mr. Brockway says in October
issue of Wireless Weekly re Mr.
Harris and gramophones.

The modern gramophone is at
least equal to the best of loud-
speakers, and in many cases it is
much better, while from a musical
point of view there is no compari-
sons between the mediocre music
transmitted by the B.B.C., with the
exception of occasional symphony
concerts, and the wonderful lists of
celebrity records available for
gramophone users. If, as he says,
Mr. Harris possesses a good modern
gramophone, I can only conclude
that his motive in sneering at
gramophones is to try to popularise
the loud -speaker at the expense of
another instrument. -Yours faith-
fully,

N. 'ALLEY.
Leek.
[Perhaps our correspondent had

not an opportunity of hearing
the loud -speaker reproduction at the
Albert Hall during the Wireless
Exhibition. No gramophone has
ever equalled this.-P. W. H.]

SIR,-With reference to Mr.
Ed. A. Brockway's letter, headed
" Random Technicalities," I take
the liberty of suggesting that Mr.
B.'s wireless receiver is not really
satisfactory, and my advice there-
fore is, don't blame the loud -speaker
until every possible wireless circuit
(H.F. and D. side) has been tried.

As the owner of a good gramo-
phone, the reproduction by wireless
is practically perfect, which I can-
not say of my gramophone, in that
it always has the well-known
gramophone sound.

I will grant to Mr. B. that one
can select records for a gramophone
to suit one's own taste, and I think
that my own list is, on the whole,
on a very much higher level than
the B.B.C. programmes. When we
have persuaded the B.B.C. to com-
pete for the best in the entertain-
ment line, then, and not until then,
will the gramophone be 7.ome
extinct.

In this I am going to back up
Mr. Percy W. Harris. I am at
present using an experimental set
he described months ago in Modern
Wireless, which in my hands gives
the most perfect reproduction I
have been able to get; this after
months of trial and elimination.

I cannot afford to use resistance
coupling and have the usual trans-
formers, etc.-Yours faithfully,

ARTHUR F. WILLIAMS.
Tim perley.

111111111111111111111111111H1111111111111111111111111111111111111111111111111111MIIIIIIIIM

DRY BATTERIESBATTERIES FOR NEGATIVE GRID BIAS

SIZE NO. 990

Ideal for the Experimenter.

SEE THAT THEY BEAR

REG TRADE MARK.

THIS TRADE MARK. SIZE NO. 991

Size No.
Nominal
E.R.F. No. of cells

Intermediate
connections

Dimensions overall approx.
not including covers

Price, exclusive
of plugs

990 44 volts 3 3 volts 216- x .11- x 3' high 1s. 3d.
991 9 6 44-6--74 44 x i x r 2s, 3d.
832 15 11 3 -volt steps 9} x 1 x 3" - 3s... 6d.
929 24 16 3 64 X lix 3" 5s. 6d.

Removable p ug terminals 9d. extra per pair

Manufacturers :- OBTAINABLE FROM ALL LEADING DEALERS.

i SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, S.E.18
815
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P.S.-I am far from being a

" highbrow," but enjoy the best in
most lines of entertainment from
Mme. A. Galli-Curci to the late
George Formby or John Henry.

AN APPRECIATION
Sta,-Many thanks for the return

of my Family four -valve set which
sent up to you for test. Follow-

ing your suggestions, I am pleased
to say the set is now working At,
and 1 have much pleasure in enclos-
ing herewith your, test fee (los.),
and can with confidence recommend
thiS set to anyone desiring range
and volumes.

With renewed thanks for your
very practical help and advice.-
Yours faithfully,

C. E. BEWICK.

A NOVEL SINGLE -VALVE
RECEIVER

SIR,-I am sure you will be
pleased on hearing the excellent
results I have obtained with " A
Novel Single Valve Receiver," using
electrostatic reaction described by
Mr. Stanley G. Rattee in Wireless
Weekly of January 23, 1924.

Using a sheltered and low aerial,
have already obtained Aberdeen,

Birmingham, Glasgow, Nottingham
and I3ournemouth.

The reception has been noted for
its clearness and the set's freedom
from self -oscillation.

The only alteration made upon

the circuit described was a variable
grid leak, and the whole set was
enclosed in a cabinet.

Would you 'be kind enough to
inform me a suitable method of
lowering my wavelength, also of
raising it?

I am using at present a .0003
,uF variable condenser for reaction
with a too -turn " Taugent " coil.

The A.T.I. is as described in the
article. Congratulations on your
two wonderful periodicals.-Yours
faithfully,

Leicester.
[For the reception of the shorter

waves the radio choke should be a
No. 5o or 75 coil. For the higher
wavelengths, say, 5,600 metres, a
No. too coil should be added in
series with the A.T.I. between the
switch and the grid leak and a No.
15o or 200 coil used as a choke.-
S. G. R.]

S. A. LEWERS.

THE OMNI RECEIVER
SIR,-I wish to add my tribute of

appreciation of your papers, Wireless
Weepy and Modern Tfireless,
especially with reference to the
Omni Circuit Receiver and the
various hints on construction given.
I may say that at the beginning of
this year I knew nothing of wire-
less, and the whole of my know-
ledge has been obtained from your
papers.

October 15, 1924

To an absolute novice it was
somewhat difficult to understand
the technical details of the articles,
but by constant reading I came to
see the value of the Omni Receiver,
and decided to construct 'the same.
I adhered strictly to every detail of
your design. The various photo-
graphs of the wiring proved invalu-
able. With such clear instructions
what at first seemed a big task,
chiefly on account of the soldering,
became quite easy.

As to results, the set works
admirably. I have at present only
wired up the ST45 circuit, and it
works a loud -speaker quite Well.
On the 'phones I get all stations at
very good strength, there being very
little difference between Glasgow,
Manchester, Bournemouth or Lon-
don. Also Madrid and Berlin have
come in at good strength. These
results are on an aerial, 47 ft. high
at one end and 3o ft. at the other,
and of 6o ft. length.

As you publish each new circuit
I enter details in a book, cutting out
and pasting the diagrams in it, so
that eventually it will form a most
valuable handbook to the set.

I trust that you will still con-
tinue to publish your fortnightly
articles, as it is the fact of con-
tinuous development of the set that
makes it have such intrinsic interest.

Thanking you very much for such
excellent papers,-Yours faithfully,

Lincoln. E. WAINWRIGHT.

slit
RADIO

CAM VERNIER
2 coil holder with
reaction reverse
switch .. 12/6
without switch 9/-
3 coil holder with
switch - - 15/6
without switch 12/-

P stage 4d.

COIL HOLDERS &
COMPONENTS

eupYo

BASKET COIL HOLDER SET CLEANER
6D. postage 2d.1/3 postage 2d.

If your dealer has not got them we send post free if you
mention hie name and address. LIST POST FREE.

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.1.

LIBERAL TRADE TERMS. 'Phone: North .30.5I

THE NEW
. DEXTRAUDION "

DULL
EMITTER

PRICE

21 /-

MAXIMUM
CONSUMPTION

1 AMP. AT 1 VOLT.

WATT!
THE QUALITY OF THE

RECEPTION ENTIRELY SUR-
PASSES ANYTHING HITHERTO

OBTAINED WITH ANY OTHER VALVE.
Full particulars, with characteristic curves, together

with 40 PAGE RADIO LIST, sent post free on receipt
of 4d. in stamps and mention of this advertisement.

ECONOMIC LTD Head Office:
ELECTRIC SQUARE, LONDON, W.I. 1 303, EUSTON RD.N.W.1

10, FITZROY Showrooms:1

Reversible
VALVE c"7:)

HOLDER e rOR P

The Universal Valve Holder.
One Hole fixing and will fit front or

back of vertical or horizontal panels.
Lowest Capacity and
HIGHEST INSULATION OBTAINABLE

If your dealer cannot supoly we will said
post free if you mention his name and address.

ATHOL ENGINEERING COMPANY,
CORNET ST., HIGHER BROUGHTON, MANCHESTER.

LIBERAL TRADE TERMS. 'Phone : 469 H.B.

1/3
PATENT

APPD FOR,

SEND P.C.
FOR LIST.

Si 6
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Information Depaftment

SUPPLIED BY RADIO PRESS

D. F. [BLACKBURN] asks how one can
tell whether the supply mains are A.G.
or D.C.
The supply meter will be marked so many periods
per second if the current is alternating, and if
you have a valve receiver you can readily tell by
torching one end of the grid leak with your
fin:;er, when a loud hum will be heard in the
tel,:phones. This indicates that the supply is
A.C.

C. H. W. [CROWTHORNE] asks ques-
tions about the correct H.T. voltage to use
with certain valves.
The statement that you should readjust the H.T.
voltage for each additional valve used is rather
misleading, as an increase in the anode voltage
is generally only desirable where additional
potential is required for low -frequency valves.

SERVICE DEPT., LTD.

The H.T. battery would therefore be of a value
of, say, 6o volts, whether the receiver had one
valve or six, provided that 6o volts was the
correct working pressure for the valves in ques-
tion.

P. E. H. [WINCHESTER] wishes to know
how to construct a small spark coil giving
a spark about 1/4 of an inch long.
An iron wire core ilths of an inch in diameter and
4 inches long, composed of soft iron wires, driven
into a fibre tube, should be wound with too turns
of No. zo S.W.G. double cotton covered wire.
Another fibre tube with thin walls should be
driven over this, and 20,000 turns of No. 44
S.W.G. single silk covered wire wound on. This
will give about I of an inch spark with 4 volts.
The make and break should be shunted by a con-
denser of not less than t duF.

Famous DL. Headphones
"MODEL DE LUXE" -4,000 OHMS TOTAL RESISTANCE

Every Pair Carries Our Money -Bach Guarantee

OVER A MILLION PAIRS IN USE TO -DAY
Leather bound
wire headband,.
sliding head ad-
justment, and each
receiver detachable
instantaneously.

Pair 12/6
Post Free

8,000 ohms,
14/ -

Total Weight
11 oz.

I, ,,,.....------,..... ,
a=_ `\

..,...'1111!IlikTRADE HOUSEi,
for Everything p" ..- _,

fe,-
, /ice--- ---r

-==f Wireless. --...,.._,..... ...-........,..,..
Bankrupt

New G
Stockoods

E ----

,.. -.............sorea.,

.-= E..
E Delivery from Stock. Special Quotations to Trade for Quantities
.7-- E. SHIPTON & CO., LTD. E:
..,-. 37, Tothill Street, Westminster, S.W.1 --:;-:

------= Telephone : Victoria 7. Telegrams : Rentfones, Parl. _--_
-_--- And at 14, King Street, W.C.2

Guaranteed highly
efficient: complete
with flexible cord
and ready for use.
The most Ccm-
fos table Phone
on the Market.

Single
Headphones
DL, 4,000 ohms,

Post
3d,

2,000 ohms,
Post
3ds

6/6

5/6
Non : We are the
sole distributors of
these famous
phones and have
been for the past

two years.
No

r"*".\PW.,-"1,0No..4.'"Vi'N.ed"Vi'V

The Manchester Model

A POWQUIP PRODUCTION

PRICE

15/6

12 MONTHS

GUARANTEE.

Ratios

4 : 1

2 1

?
The Transformer for the Expert.

817

SOWER EAU I 17M ENT1
COMPANY LIMITED
KINGSBURY WORKS, THE HYDE, HENDON, N.W.9.

Manchester Exhibition :
See Richard Davies &
Son's Stand, No. 107.
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T. H. F. [SHEFFIELD] asks [1] What
valves might be recommended as amplifiers
and detectors respectively. [2] What sort
of results might be obtained with a 2 -valve
set using a high -frequency and a detector -
valve with an aerial only 20 ft. long and
16 ft. high. [3] How many turns of No.
26 gauge enamelled copper wire would be
required to cover the Broadcast band of
wavelengths if wound on a 3 -inch former.
(I) We cannot recommend any particular make
of valve, but in general a soft valve should be
used as a rectifier whenever possible and a hard
valve as an amplifier. (2) The result you might
obtain on this aerial would be in the neighbour-
hood of so miles for the reception of broadcasting
under favourable circumstances. (3) You will
require 70 turns of No. 26 gauge enamelled wire
on this former, which should be tapped at every
ro turns.

J. L. T. [HOVE] has an inductively -
coupled crystal receiver, and wishes to know
whether this could be extended to work
in conjunction with 2 valves.
Circuit ST27, Practical Wireless Valve Circuits,
Radio Press-, Limited, might be used, or
Circuit ST35, which is somewhat better. In
both of these cases the secondary of your induc-
tively -coupled tuner should be connected where
the coils. LI are shown. There is no- necessity to
have unit tappings if variable condensers are
used to tune the circuit.

W. G. L. [DULWICH] refers to the loose -
coupled crystal receiver described in
" MODERN WIRELESS," Vol. 1, No. 3,
and asks [1] What happens to the ends of
the windings of the primary and secondary
coils. [2] How many turns of wire are
there between each of the tappings of the
secondary tube. [3] What kind of wire
should be used for connecting the component
parts of this receiver.
(I) One end of each winding is free in both the
primary and secondary coils, the connections
being effected to the other end and the movable
contact. (2) There are approximately zo turns
of wire between each tapping on the secondary
winding. (3) Insulated flexible wire, such as
electric fight cable, might be used for connecting
the various components of this set together.

C. B. [FORT HOUSE]- asks [1] Whether
a certain gauge of wire-a specimen of
which he sends us-is suitable for winding
an inductively coupled tuner for a crystal
set. [2] Whether a cylindrical former may
be used in place of a rotor to produce re-
action effects.
(I) The wire you have submitted, which is No.
36 S.W.G. double cotton covered, is rather on
the thin side for winding the inductance you
suggest. Nos. 24 to 28 are suitable gauges for
this purpose. (2) A cylindrical former may be
used to obtain reaction effects if desired, but it
will not give quite the same ease of control.

For
Accurate

FH.F.
Work.
PRICE

2/6
While the tuning of multi-
stage H.F. Receivers has
been simplified by the intro- _duction of dual condensers,
really accurate tuning is brought no ncaret to perfection
unless the final tuning of H.F. circuits is accomplished by the

COLVERN Tuning Condenser
Accuracy of tuning=or actually the final balancing of circuits
-is not possible with condensers of large capacity. Where
reaction is used to gain selectivity and coils are tightly
coupled capacity variation will heterodyne incoming signals.
Control may be gained by fitting the COLVERN. Its low
maximum capacity prevents oscillation by giving timely
warning. Large capacity condensers-and vernier condensers
in association with the large condenser are unwieldy. The
COLVERN (one hole fixing) gives selectivity and clarity
because it giveacontrol.
This fact is- made evident when the COLVERN may be
used as a neutralising condenser in neutrodyne circuits.

Obtainable from your dealer. Whon ordering direct
kindly give name owl addres, of your deeper.

COLLINSON'S PRECISION SCREW CO., Ltd.
Macdonald Rd., Walthamstow, London, E.17. Tel.: WAL 532. I

818

"FALLON " SPECIALITIES
can now be obtained by the Trade at their

NEW LONDON DEPOT
143, FARRINGDON ROAD, E.C.
at keenest wholesale prices. Take advantage of
this time -saving and economical innovation for your

next supplies.
Illustrated Catalogue free on request.

FALLON CONDENSER COMPANY, LTD.

iiiike"wrAiwnfteas"...rokkeots..riAwriftwerVe

35 miles speaks for itself"
" Monmouth.

"I haw. tried °this-
tle idphones on my crystal
sat, tut couldn't get them
to work at all well. . .

Your headphones are very
satisfactory, light, neat,
and very sensitive, exactly
as advertised -35 miles
speaks for Itself.

CHAS. ALSOP."

HIS not hear them

Su per. sensitive
Headphones.

20/ -
Per Pair

at your dealers ?

GENERAL RADIO COMPANY

Radio House, 235, Regent St., London, W.I.
Teiobone: Midair 7152. Telegrams : " Alfienrad. Lynam"

Ba clays la
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TOOLS

The IDEAL
Soldering Lamp
for Wireless
Amateurs

Make your own
Wireless Sets

Postage
4/6

Straight or hatchet
6d. extra shaped Soldering Irons
to use with above 1/- extra.

Postage 3d. extra.

HAND DRILL.
Takes up to in.
diameter power-
ful 3 -jaw chuck.
Postage

5/fa9d. extra. iJ/
5:1 of Six Twist
Drills,9 /.
Post Free

WIRELESS LIST " G" SENT POST FREE.

RICHARD MELHUISH, LTD.,
Tool, Machine and Electrical Experts. Established 1828.
60 51 & 84, FETTER LANE, HOLBORN CIRCUS, LONDON, E.C.1

1111. ME NM M NM INN IBM WE MB M Il BE MN NM WE CUM WO

Amazing Bargain
Liquidator's Stock of

High Grade
Variometers

Well-known spherical type,
Self-supporting winding,
Aluminium skeleton frame,
wound green D.C.C. wire,
approx. wave -length 300-
800 metres, very close
coupling.

while they last. Post Free.
Money back if not satisfied.

Spark's Radio Supplies/
43 GREAT PORTLAND ST., LONDON, W 1.

SEND FOR LIST.
Er BM IBM BB NM MB II  M 11111 Il EU ME MB M 11 I!

One of these variometers in
an ordinary crystal set, nine

miles away from 2 LO, gave audible speech and music
on a small loud speaker four feet away.

USUAL SPECIAL
: PRICE 7/6

151-
PRICE

IS
WAITING

FOR

YOU

Write for FREE LISTS of (a) Complete Sets, Home Construction
Sets and Unit Sets; (5) H.F. Valve Couplings and Reaction; or
send 3d. stamps to include also Complete Catalogue of Accessories
and Components for every Wireless purpose.

Your Dealer can supply Radiax Sets and Components.

RADIAX, LTD., 50, Radio House, Percy Street,
Tottenham Court Road, London, W.1.

For Efficient Amplification
use IGRANIC Transformers

To do so is to ensure perfect results. Like all other of the famous lgranic Compo-
nents, these transformers are designed and constructed to give lasting satisfaction.

Low Frequency Transformer
(Patera No. 205013)

Noted for its distortiouless repro-
duction of speech and music. The
metal shroud effectively shields
from external interference. Recent
improvements in design render it
the finest amplifying transformer
obtainable. Igranic Low Frequency
Intervalve Transformers are made
in ratios of 5 to z, 3 to x, also
telephone transformers 2 to r and

to a. Price :
Shrouded, 21/-, Open, 20/.

Obtainable of all

GLASGOW
MANCHESTER

BIRMINGHAM

AADN

Honeycomb High Frequency
Transformers

(De Forest Potent No. 141344)
(Regd. No. 707178)

For extremely efficient high -fre-
quency coupling these transformers
are ideal. The well-known Honey-
comb Duolateral method of wind-
ing is employed in both primary
and secondary coils, resulting in a
highly inductive coupling and small
self -capacity between the windings.
A four -pin plug is litted for mount-
ing purposes with any standard
type of valve holder.

Prices : £i6, 11/-, 12/6

reputable Dealers.

CARDIFF
NEWCASTLE

BRADFORD

149 Queen Victoria St., London, Works : BEDFORD

ullEmittersteed
Good News ! " D.E.'s " Repaired for io/6, with 2 -volt
.25 amp. filament. As good as new. Prompt Service.
Can't repair " WECO " type or kind having electrodes
brought out at opposite ends of tube (i.e. low capacity
type). We return your valve with the same characteristics
as a new one.

RADIONS LTD., Bollington, Nr. Macclesfield.

New Radion 1 8 /6Cool Valves -
Fil. - volts .25 amp. For

H.F. & D.
C.2. Fil. 2 -volts .35 amp. For L.F.
Anode zo-8o, and amplification
factor about 9 in both types.

It will pay you always to watch WIRELESS WEEKLY Advertisements
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CABINETS FOR CONSTRUCTORS.
PICKETT'S Cabinets-they're good value, from I/6 each, highly
polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.

Write for Lists W.L.

37/6

THE MASTER ON E.VALVE SET
Receives all B.B.C. and CONTINENTAL STATIONS.

Operates Loud Speaker under favourable conditions. Simple to operate.
plus Royalties. Marvellous Range and Power. Genuinely worth £4.

WORLD'S WIRELESS STORES, WALLINGTON. 000
.0

.00

for your advertising campaign.
:

MODERN WIRELESS, I
WIRELESS WEEKLY I:
AND THE

WIRELESS CONSTRUCTOR
are the predominant media in Radio publications.I i:

You cannot afford to ignore the responsive public that eagerly
and consistently studies the advertisements in these journals

: which constitute an excellent established market for your goods.

:
.0 000000Instructions and Copy for

No. 2 Issue (December),
on Sale November 15th,
requ red by October 25th

THE THIRD SOUND MEDIA

Write at once for Advertisement rates:-

BARCLAYS ADVERTISING LTD.
Bush House, Strand, London, W.C.2

Advertisement managers for all Radio Press publications.

9t a4<sto-exs

RADIO PRESS
Wireless Library

No. 9.

I F you are at all keen
and enthusiastic you

will continually find little
queries which will puzzle
you. Exactly what is Re-
action ? How does a
Valve oscillate ? What
is Tuning ?
These are the sort of
questions answered in
this Book by the Editor
of Modern Wireless.
Get a copy to -day --
master its contents and

you will begin to make
real progress at once.

From all Booksellers or

IRabto Dress
7Ltb.

Bush House,
Strand, W.C.2.

Wireless Valves simply explained
By John Scott -Taggart F. Inst,P

It will pay you always to watch

II III III III 1111 IT'S THE LEAK THAT COUNTS II

PRICE

3/.
Postage 3d.

11111111111 IM

The " Bretwood " Grid Leak
tunes a carrier wave from the
silent point up. The "Bretwood"
is recognised by highest experts
and experimenters as the only
variable and reliable Grid Leak.

If you are not satisfied within 7 days, money will be refunded.
RADIO IMPROVEMENTS, LTD.
12-18, London Mows, Maple St., London, W.

'737.777175'

BOOST YOUR AERIAL !
Whatever your aerial, the

PORTA-AERIAL BOOSTER
will improve it, giving it for certain, greater volume, range and selectivity.

" IT ADDS A VALVE " 10/8
POST FREE

PORTA-RADIO, Ltd., 61, St. James's Street, London, S.W.1.

VALVE RENEWALS
We repair by our patent process ( for which we have
NATION AL PHYSICAL LABORATORY'S Report
of efficiency)

ALL STANDARD TYPES OF VALVES AT 6/6
AND CARRIAGE PAID

(

GUARANTEE
At least EQUAL EFFICIENCY toAt

valves.
To RETURN IN THREE DAYS

OR REFUND YOUR MONEY WITHOUT QUIBBLE.

THE ECLAT MANUFACTURING CO.. LTD.
Spencer Works, Wimbledon, London, S.W.

WIRELESS WEEKLY Advertisements.
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Choose and Use
Tangent" Tuning Coils

Unshrouded windings.
Made like a motor wheel.
Electrical efficiency second to

none.
Low distributed capacity.
Damping reduced to minimum.
Guaranteed not to buckle or

crush.
Mechanical strength unequalled.

Other "Tangent"
fitments include-
" Tangent" Li'.
Transformers,
"Disco" H.F.
Transformers,
Tangent'. Head

Phones, " Tan-
gent " Rheostats,
"Pan" Switches,
anti -capacity.

STOCKED SIZES.
Coll No.iMln. W/LIMax W/LI Price

25 250 390 4/3

35 330 520 4/3

50 430 840 4/3

75 669 1070 4/6

100 840 1430 5/-

150 1100 2030 6/-

200 1610 2720 7/-

250 2009 3520 7/6

300 2400 4250 8/-

400 3300 6450 9/-

500 4500 8750 10/ -

London: 25, Victoria St., SAY I.
Newcastle -on -Tyne: Tangent House, Blackett St.

See our Dealar-orwrite us

GENT & CO  I
Est, 1872.

Manufacturing
Electrical Engineers,
FARADAY WORKS,

LEICESTER.
0

"Perfect Reception"
GUARANTEED

REPAIRED VALVES
Whenever your valves burn out or
filaments are damaged in any way
Send them to us
We repair them equal to new.

DON'T DELAY
The actual valve you send us is repaired
:: and returned to you within 7 days. ::

PRICE POSTAGE PRICE

6/6 3d. 6/6
(Bright Emitter Valves).

WE ARE ALWAYS AT YOUR SERVICE.

Price list for D.E. and Power Valves
:: on Application. ::

The North London Valve Repairing Co.,
22k, cazenove Road, Stoke Newington, N.16.

Appropriately filling
" dull " and " blight
Valves fill a long -felt

Take only .25 amp
Anode 30-90.

Very high anode volt-
ages can be applied for
loud -speaker work and
with excellent results.
Economical to buy.
Economical to run.
Perfectly pure

tone.

LOW CONSUMPTION VALV ES

and anipisifIj enjoyment!

10i
EACH

.54nitiv 400.4 ew,

hitt 1,..5shd.. He gal
agewAt...tatezt. scriva.

Pr-ittial..e.i. of ratite,
-4:4"ct. Rad, co-klitattea

fit P

ADION

the gap between
emitters, Radion

need.
. at 4 volts.

VALVE REPAIRS.
(Most Mckes)

Valves repaired by us are guarcnteed e--(1) Not to
comume more current. (2) To have the same ampli-
fication. (3) To give the same radiation. 616
Ordincry toes. Price (post extra)
No extra charge for new Glass or new Cap, or for both

if needed. Ask for particulars of other types.

From your dealer or direct.

RADIONS LTD., BOLLINGTON, MACCLESFIELD.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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This number is No. 1

of a new volume. Try
out " Wireless Weekly

with these six numbers

and use the order form
in advance if you live
outside
London.

Cut Here.

To Newsagent.

Please deliver}{reserve
the special six

numbers of "WIRELESS WEEKLY"

commencing with the issue of October
22nd.

Name

Address

12 -PAGE STEREOSCOPIC
PHOTOGRAVURE SUPPLEMENTS

FREE!
Six Special issues of " Wireless Weekly " will be published
commencing Wednesday, October 22nd.

Every effort is being made to make these issues the best
yet produced. All our best articles are going into these
six numbers, and we are also including

A SENSATIONAL INNOVATION
This takes the form of a 12 -page photogravure supplement
bound in every alternate issue. This process of printing
gives the illustrations a remarkable stereoscopic appearance
which will be a revelation to those who have never seen
the effect before, and this will be the first time this extremely
expensive process has been used in a wireless periodical,
The first number of the special series of six issues starts
on October 22nd with a 12 -page stereoscopic photogravure
supplement and will also contain important articles on

1) RESISTANCE AMPLIFICATION.
By Captain H. J. Round, M.C.,
M. I.E.E., the Chief Research Engineer
of the Marconi Company.

(2) SUPERSONIC HETERODYNE
RECEPTION IN THEORY AND
PRACTICE. A series of general and
constructional articles by John Scott -
Taggart, F. Inst.P., A.M.I.E.E. The
first time this fascinating subject has
been really tackled in this country.

MY PAPER I

.Barclays Ad.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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WITH the large number of
really good Books on
Wireless published by

Radio Press Ltd., it is a little
difficult for an enthusiast to pick
out the most useful of them.
The Book 500 Wireless
Questions Answered, how-
ever, by its immense sales, has
already proved itself as being the
most popular - two editions
having been exhausted since last
November.

Its wide scope-coupled to the
fact that it deals only with live
and useful information-is render-
ing it indispensable to every

Broadcast listener and experi-
menter.

Certainly, previous to its publica-
tion it would not have been
possible to have obtained one
half of the information contained
within its two covers under an
expenditure of several pounds.
And even then the information
would not have been given in
such a concise and compact form,
well indexed, and available at a
moment's notice.

Such a Book as this will save its
cost many times over-it can
certainly be described as a

Reference Library for half-a-
crown.

RADIO PRESS, Bush House, Strand, W.C.2.

Pt 2 16 .

Aerials.
Amplifiers.
Crystals and Crystal Sets.
Earths.
Frame Aerials.
Grid Leaks and Condensers
Interference.
Loud Speakers.
Morse.
Primary Batteries.
Ranges.
Reaction.
Secondary Batteries.
Sounds and Signals.
Telephone Rec:ivers
Tuning Coils.
Tuning Condensers.
Valves.

Wavelengths.

Contents

Waves.
Wire.
Miscellaneous problems.

Post free
2/8

---J

500Wireless.QuestionsAnswered
13v aP Kendall Redpath. Post free G.218

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Yes ! you, too, need
this fascinating Book

of Circuits.
ALL the difference between success

and failure in building a home,
made Set lies in the correct values

of the components and their arrangement.
Anyone who possesses a little wireless
knowledge and who has built up a Set
before will be able to pick up a copy of
MORE PRACTICAL VALVE

CIRCUITS,
By John Scott -Taggart, F.Inst.P.
and build any type of Set according to his
own ideas and incorporating any of the
scores of circuits described in it without
further assistance.
These clear diagrams are so accurate and
the descriptions given are so complete,
that to a man who already knows something
about Wireless, the Book is almost as good
as a huge constructional Book showing how

to build dozens of different types of Instru-
ments.
For instance, opposite every Circuit is a
full description of it-its advantages and
disadvantages, how it should be used,
the values of the fixed condensers and
resistances, and so on. All this in-
formation is given because every Circuit
is a practical one, and not a paper one.
You can be confident that it will do all
that is claimed for it.
This Book contains a very large number
of circuits, including all the recent reflex
circuits, together with such special
Circuits as the Reinartz and the Flewel-
ling. It is beautifully printed on good
quality paper and bound in full cloth-
a real reference Book, in fact. Get a
copy from your Bookseller to -day, or
direct for 318 post free.

RADIO PRESS, Bush House, Strand, W.C.2.

More Practical Valve Circuits
By John Scott -Taggart, F.Inst.P., A.M.I.E.E.

3/6
in

full cloth
It will pay you always to watch WIRELESS WEEKLY Advertisements. G.A.
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" I keep six honest serving men
(They taught me all I knew),

Their names are What and Why and When
And How and Where and Who."

AND Radio Press can offer you, too, some honest
serving men who will do their best to teach you
some of the principles of Radio. The Library

shown below contains some of the most entertaining
and instructive Wireless Books ever published.
Whilst it is perfectly true to say that some progress
can be made without the aid of books, yet a great deal
of wasted labour may be avoided by making use of the
experience of such well-known authorities as John
Scott -Taggart, F.Inst. P., A.M.I.E.E., Percy W. Harris,
G. P. Kendall, B.Sc., and the others whose names are
so familiar to regular readers of Radio Press publications.
If you are thinking of building a new Set this Autumn,
you cannot do better than invest in one of the many

x Wireless for All 9d.
By John Scott -Taggart, F.Inst.P.,
A .M.I.E.E.

2 Simplified Wireless ... r/ -
By John Scott -Taggart, F.Inst.P.,
A .M.I.E.E.

3 How to Make Your Own Broadcast
Receiver 1/6
By John Scott -Taggart, F.Inst.P.,
A .M.I.E.E.

4 How to Erect Your Wireless Aerial... z/ -
By B. Miliell, A.M.I.E.E.

5 The Construction of Wireless Receiv-
ing Apparatus x/6
By P. D. Tyers.

6 The Construction of Crystal Receivers r/6
By Alan L. M. Douglas.

7 How to Make a " Unit " Wireless
Receiver 2/6
By E. Redpath.

8 Pictorial Wireless Circuits ... 1/6
By Oswald J. Rankin.

KIPLING.

constructional Books or Envelopes available in this series.
You will find that every step is explained so clearly
that Set building becomes absurdly simple.

On the other hand, you may not be getting the results
you should-perhaps you are ignorant of the elementary
principles of broadcast reception-then one or two
books on the valve will provide you with much useful
information, and set you on the road to proficiency.

Examine these Books at your Wireless Dealer's or
Bookseller's and commence your Wireless Library now
-you will find it a most profitable investment. All
Radio Press Books can be supplied direct (postage 2d.
per volume or 3d. per envelope extra).

9 Wireless Valves Simply Explained...
By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

to Practical Wireless Valve Circuits ... 2/6
By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

I2 Radio Valves and How to Use Them 2/6
By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

13 son Wireless Questions Answered ... 2/6
By G. P. Kendall & E. Redpalh.

14 r2 Tested Wireless Sets ... 2/6
By Percy W. Harris.

15 More Practical Valve Circuits ... 3/6
By John Scott -Taggart, F.Inst.P.,
A.M.I.E.E.

76 Home -Built Wireless Components 2/6
17 Wireless Sets for Home Constructors 2/6

By E. Redpols.
18 Tuning Coils and How to Wind Them i/6

By G. P. Kendall, B.Sc.

2 / 6 Radio Press Panel Cards.
7 How to Make the W.I. Receiver ... xi -

By Herbert K. Simpson.
Radio Press Envelopes.

How to Build an S.T.roo Receiver ... 1/6
By John Scott -Taggart, F.lnst.P.,
A.M.I.E.E.

2 Haw to Build a 4 -Valve Receiver 2/6
By Percy W. Harris.

3 How to Build the " Simplicity "
3 -Valve Set By G. P. Kendall, B.Sc. 2/6

4 How to Build the All -Concert de Luxe
Receiver By Percy W. Hams. ... 2/6

Simplex Wiring Charts.
For 2 -Valve Set ... //-

2 For 3 -Valve Set ... /-
3 For 4 -Valve Set ... 1/ -

Radio Press Wireless Panel
Transfers ... 6d.

4'
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Speaker (Lumiere's Patent). " The '/

loud speaker artistic." New in concep-
tion, new in design and hornless. It ,.,,.. L.,!..

is the greatest achievement yet in Loud 7f.' :.
Speakers, reproducing with wonderful /i gip`,
realism and providing an evenness of
sound distribution in a degree hitherto \
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Our Photogravure Supplement 

W E are pleased to be able to 
present to readers of 
Tf'ireless U1 ee kly a new 

feature unique in British wireless 
journalism. The twelve pages of 
photogravure reproduction which 
appear in this issue, rept·escnt the 
latest advance in reproduction and 
show in a wav hrretofore impossible 
the minutest- details of the \vireless 
sets for which Radio Press, Ltd., 
are so well known. It is perhaps 
unnecessary to add that ne\·er 
before in ;ny British wireless perio
dical has the photogravure prucess 
been used. 

So far as we are concerned, the 
use of this process is by way of an 
experiment. The process is ex
tremely expensive, and the high cost 
of production is one of the reasons 
why such supplements have never 
before been given in British wire
less periodicals. It is our pt·esC>nf · 
intention to present a series of 
these photogravure sections in alter
nate issues, and the next will 
therefore appear in TFireless Weekly 
for November 5· The process, of 
course, from the reader's point of 
view, has many advantages--it 
enables him tc see every detail of 
the apparatus in almost stereoscopic 
relief, just as if he had an original 
photograph before him. It is, in 
fact, the near-est that can be reached 
to deli1·ering sets for inspection with 
every copy of the paper! We there
fore cordially invite readers to give 
us their opinion on the matter, and 
to state whether they consider that 

the reproduction is a decided adl'an
tage. If we feel that the new 
method of reproduction is widely 
appreciated we will see whether it 
is possible to make this feature 
permanent. It should be pointed 
out that, in any case, until the 
cost of photogravure reproduction is 
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considerably reduced, it will not be 
practicable to print the whole of 
Wireless H'ee/dy by this process. 

The Supersonic Heterodyne 

Readers \vill welcome, we are 
sure, the commencement of a new 
series of articles on Supersonic 

I 

Heterodyne reception. This methl>d, 
unlike manv freak methods which 
have been- presented with great 
claims within the last few years, is 
steadily gammg in popularity 
throughout the world, whereas 
many schemes which promised well 
in the first few months of the;r 
history have now been relegated to 
the limbo of forgotten things. As 
it is quite impossible to give prac· 
tical instructions for the building of 
a Supersonic Hcterodvne recei\·er 
until the reader is fully acquainted 
with the principles im·oh·ed, the 
first one or two articles will hP uf 
a theoretical nature, and should be 
carefully studied by every experi
menter \\'ho intends to begin work 
in this fascinating field. Much of 
the present popularity of Supersomc 
Heterodyne rt"ceivers in the United 
States i~ due to the fact that reallv 
efiicient dull emitter valves are no\\' 
obtainable. In the early .days of 
the Supersonic receiver-and it 
should be t·emembercd that the 
principle does not begin to show 
real merit until a number -of Yah·es 
are used-it \\'US impracticable fer 
the a\·erage experimenter to supply 

· the necessary filament c'urrent, for 
. with, say, eight Yalves, using up 

to an ampere each, the Iow-tcnsi'm 
supply. was <;~ serious problcin. 
Nowadays, using the .o6· ampere 
Yah·es, a 10-valve set can be run 
fro'm an accumulatot· which, a yrar 
or t\vo ago, would have been barelv 
large enough to run a single valv-e 

set. 
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The Design of Resistance
Capacity Coupled Low Frequency Amplifiers 

By H. J. ROUND, M.C. 

A most important contribution to radio work by the famous research engineer 
of the. Marconi Company. 

I 
AM gomg to consider that 
useful wireless device called 
the resistance amplifier, and 

chiei1y that part of it which 
comes before the last or power 
valve, and I hope to show how 
ea;sy it is to consider the device 
quantitatively and, in fact, design 
it on paper with every expecta
tion of itSI performance agreeing 
with the calculation. 

Certain practical precautions, 
in addition to those calculated, 
have to be taken. such as shield
ing- when using many valves, 
anti-microphonic mounting-, etc., 
but these have no doubt been 

/A 

Fig. 1.-A resistance amplifier unit. 

dealt with elsewhere, and if 
not can be handled later on. 

As I cannot, of course, give 
cha1·acteristics fo1· all valves in 
common use, these will either 
h:we to be obtained from the 
maker or experimentally deter
mined-quite an easy job, if you 
have milliammeters and volt
meters. The makers may pos
sibly send you the characteristic 
o.f the valve a:s a series of curves 
plotted between grid volts and 
plate current at a fixed value of 
plate vo·lts. 

An Interesting Conversion 

A little consideration will show 
you how to convert and redraw 
to the much more useful charac
teristic which I am going to use. 

The unit of a resistance am-

plifier (Fig. I) con:sists of a valve 
the plate o.f \vhich is connected 
to a resistance. The other end 
of the resistance is connected to 
the high-tension battery Vo. In 
most cases the grid ,,·ill be con
m~ctcd to a resistance Rr, this 
in turn to a grid bias battery B. 
Sets of units are coupled together 
by conden:sers, as shown in 
Fig. 2. 

Voltage Drap 

We will always assume that 
the grid can be set at any re
quired static potential by means 
of B (Fig. 1), and that on this 
potential as a base point the 
variabl(o potential to be magnified 
can be applied. Suppotse G is 
set at such a potential V g that 
a current of lA amperes is flow
ing through the plate circuit of 
the valve, then this current flows 
through R, and, reasoning 
directly from Ohms law, there is 
a voltage drop down the re
sistance R of IAR. If the volt
age of the H.T. battery is Vo, 
obviously what voltage is left is 
Vo- IAR, which is the voltage 
VA across the valve. If G is 
raised positively in potential then 
lA is increased and IAR is in
creased, and the voltage V A 

I 
I fA 

I 

'Y 

Fig. 3.-The first curve. 

acros51 the valve is reduced. This 
is the chief peculiarity of nearly 
all valve circuits-as the voltage 
of the grid is raised then the 
voltage across the valve falls'. 

2 

I am going to show how you 
can determine, more or less ex~ 
actly, what tbis change of vo.Jt
ag-e across R iSJ for any change 
of voltage on the grid, and, in" 
cidentally, how you can compare 
different valves, different values 
of resistance, and also determine 
the grid negative bias to use with 
any particular arrangement. 

Three Variables 

We have dealt with three vari
able quantities-the grid voltag-e 
V g, the plate voltage V A, and 
the plate current lA. Suppose 
we fix Vg by means of a clry-

x, 
Gl7UPL1#6' CIJIIIJFIISEI? 

Fig. 2.--How units are coupled. 

cell battery at some arbitrary 
potential---a negative one, as 11·e 
shall see, is more useful-and 
now remove or sho·rt circuit our 
resistance, and step by step alter 
Vo (the battery voltage and the 
plate voltage now are the same) 
in each case taking- by means of 
a milliammeter the value of L,. 
A curve shown in Fig. 3 is 
obtained. The valve does not 
start C()nducting until 've reach 
a value v of the plate voltage, 
and then the current rises \\·ith 
increasing rapidity. 

Suppose we alter V g to 
another value, again taking a 
curve, we shall end up with a 
serie:s of curves ag-ainst each of 
which we can mark the value of 
Vg (Fig. 4). 

Now Fig. 5 is a concrete curve 
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which I drew for an ordinary R 
valve. You will nort:ice that in 
all cases I have the filament suf
ficiently bright to prevent satura
tion within the limit of working. 
All the curves are similar and 
parallel a·s long as1 V g is zero or 
negative, but they get more and 
more away from this standard 

G J,. 

,...;, l 

4 

l/JtJ ..wd 

Fig. 4.-A series of curves for 
different values of Vg. 

shape as V g becomes more and 
more positive. I have drawn one 
curve at Vg= +4. As in general 
we keep the grid of a re.o;istanC'e 
amplifier always negative, for 
reasons which I will later show, 
we need only consider those 
curves to the right of the one 
marked Vg=O. 

A Simple Calculation 
Let u;s now go back to the 

unit circuit with battery voltage 
Vo anrl resistance R in the pbtf'. 
If \YC fix on some value of lA we 
can calculate IAR, ''.:hich is the 

voltage across the resistance, then 
we can say that the plate voltage 
V A is V o- IAR, and plotting on 
om· sheet of curves lA and Vo
JAR ·we find a point from which 

straight line which cmsses the 
horizontal and vertical axes when 

lA = 0 and therefore V A V o 
IAR = Vo and 
VA = 0 and tbcrefot-c 0 Vu 
IAR, that is when 

IA = Vo 
R 

Careful plotting will show that 
the line is always straight. Now 
we can definitely state that what
ever change of V g- we make \\·e 

s.hall always be on this line 
unless Vo or R are changed. If 
Vo is changed to a smaller value 
our working line ·will be parallel, 
but underneath the line, and ·vice 
versa, but if R is chang-ed we 
shall change the slope of this 
line, the slope being less if R is 
greater. vV e can now read off 
from the valve characteristic,s 
and the line our amplification. 

The " JV[ " Value 

By taking two points on the 
line (Fig. 6) at two different 
values of Vg ·we can, by drop
ping perpendiculars on the VA 
axis, determine the change of VA 
for a definite change of Vg (of 
course, the change of V A is tl1e 
same as the change of voltage 
across R), and now we can see 
clearly that 

Increase of R mcreases 
ratio of change of V A 

change of Vg 

the 

and this arrives at a maximum 
when R oo, that is, when the 
resistance line becomes a hori
zontal line. 

Wireless W eehly 

In general, several practical 
considerations prohibit going too 
high with tlhis resistance. Leak
age, ionisation in the valves, 
capacity effects, and incorrect 
manufacture of valves are 
amongst these, but 5o,ooo or 
roo,ooo ohm resistances are use
ful values to work with, and if 
6 lA 

5 

~--~--~~~--L-~,----- ~~ JM 

Fig. 5.- Curves for an R valve. 

wire wound produce very stable 
results free from spurious noises. 

We ·will take the case of the R 
valve first and then that of the 
D.E.5 B, and see <Yhat the 
results are, and what resistances 
and voltagcs arc necc:ssary. 

I have drawn 4 lines at a volt-
age Vo of r so volts (Fig. 7) :

Vo U is for ro,ooo ohms 
Vo X , , zo,ooo ohms 
Vo Y , , 5o,ooo ohms 
Vo Z , , roo,ooo ohm:s 

then, noting· that the grid lines 
are 4 volts apart, so that we have 
to divide the horizontal length 
by 4:-

v o U change of V A for r volt 
change Vg- is \ 0 

= 2.5 
V o X change of V A for 1 volt 

change Vg- is 3·5 

X • CHANCE ilr YA READ ON BorroH ScAt~ 
Yg2- Vg/ • CHAN<71! 01' Yg 

X 

/'LATE YOLTA6E CIIAIV6E FOR 4 y 6RID CIIAN6l! \ 

lt'ITH YAI?IOUS REstSTANC/i~ IN P.tATE CiRCUIT. .. 

AMPLIFICATION • !jr2·J111 

X2 IS tJ.!JTAINeD N/rN 2R. 

Fig. 6.-Calculatlng "M" value. Fig. 7.-Plate voltage change for 4-volt grid 
changes with various resistances. 

we can read off V g. If we 
assume a number of values of lA 
we shall plot a number of points 
which will be found to lie on a 

The ratio of change of VA 
change of Vg 

in this extreme case is called the 
" m " value of the valve. 

3 

Vo Y change of V A for I volt 
change Vg is 6. 

Vo Z change of VA for volt 
change V g is 6. 5· 
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The maximum possible change 
with an infinite resistance (or its 
equivalent, the choke) is about g. 

Suppose we choose the Joo,ooo 
ohms as our working re:sistance, 

SH.1WIN6 INCR.EA.$1: t'J.I' 
AU..t)WADt.£ Jn-iNt; WIT~ 
fNCNLAJE OF PLAN: JibLTA~ 

Fig. B.-Relation of allowable swing 
and plate voltage. 

w bat influence has ·v o on our 
reception? 

In Fig. 8 I have shaded an 
area to the left of Vg = 0. We 
must not work in this area 
because current to the grid will 
!low there and \vill usually di:s
tmb the potential applied. tt is 
also obvious that we must not 
try to work belmv the V A axis 
(where no current flows), there
fore, in general, if we pick on 
points l\I and N halfway on our 
resistance lines1 bet\Yeen the hori
zontal axis and the curve V g -= 
0, it will give us a grid bias 
setting with an equal swing of 
grid potential either way before 
running into danger. Now the 
top line is the same resistance a51 
the bo<ttom line, but Voi is 
smaller than Vo, and obviously 
Vo gives possibilities of a greater 
swing without running into 
danger. Our magnification is 
not much more, but \\·e can put a 
big-ger signal into the valvt' and 
g·et it out magnified and undis
torted by raising our plate volts 

................... ·········~·" ........... . . . 
Will Valves Work from 

Dry Cells? · 
. . .......................................... 

I T all depends upon what is 
meant by dry " cells," by 
'' valves '' and by '' work.'' 

Ordinary bell cells are not speci
ally designed to give a srteady 
current, and if they are called 
upon to deliver mot·e than a frac
tion of an ampere for any length 
of time, the output becomes un
steady owing to the effects of 
polarisation. Dull emitter valves 
:tre of various kinds, and the 
current required by their filaments 
varies from .o6 ampere to .4 

with :Suitable resetting of the grid 
bias. 

As another example we . will 
take a D.E.s B valve, which is a 
tube with a very high " m " 
value, but because of a more 
modern construction of grid and 
plate is almost as low a resist
ance as .the R valve (Fig. 9). 
Here we 1see that we get in the 
output circuit with Ioo,ooo ohms 
resistance a voltage swing about 
,the same as the R valve, but th~ 
npplicd volts to the grid need 
only be les:s than half of our pre
vious: value. vVe have a much 
better valve for voltage amplifica
tion, as w~th r volt grid change 
and roo,ooo ohms resistance '"e 
get 13 volts change in the plate. 

5 

4 

,l 
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monly tuned anode circuits with 
reaction (over limited ranges of 
frequency) can be reasoned out 
this way. 

The simple case of the one 
valve having been worked out, 
let us work out two valves in 
ca:scade. In Fig. 2 coupled to R 
is a condenser Kr and a leak 
Rz. The impedance o.f the con-
denser KI 2~~~ where C is in 
mfds., is made so low, com
pared with Rz, at whatever fre
quency one uses the set, that it 
can be nq;lected, and Rz can be 
considered as in parallel for all 
alternating changes with R. This 
effectively lowers R for calculat
ing purpo1ses, but by making R2 
zso,ooo ohms or .s megohms it 

'~/-
-:-~10~0--~IF---~~~------~J~W~~7A ____ ___ 
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Fig. 9.-Curves for the D E.SB valve. 

The maximum swing possible is can very nearly be neglected, and 
r8-2o with infinite resistance. we can assume that our calcu-

I t is interesting to speculate late cl changes of potential in R 
and follow out on the diagram are directly applied to the grid of 
the effect of steadily increasing the second valve. 
R to infinity, then from infinity We can say that our total 
(or - infinity) to - R; as this is amplification is the two separate 
not entirely a theoretical specu- amplifications multiplied to
lation, certain circuits using the gether. 
Hull dynatron and more corn- · (To be Continued.) 

0 0 0 0 0 0 
ampere. The " o6 " valves 
can be used quite satisfac
torily with bell cells; in fact, 
three of these wired in series 
so as to give a total maxi
mum potential of 4·5 volts will 
\\·ork two or three of the smallest 
dull emitters quite well. With 
valves requiring more than about 
. 2 ampere I do not think that dry 
cells·, unless they are of very 
large size, are ever really satis
factory. Those who are so 
situated that they must use dry 
cells because they cannot get 
accumulators charged should, I 
think, confine themselves to the 
'' o6 '' valve. It is better 
if you can pa.ssibly manage 
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it to use an accumulator, 
which g1ves a perfectly steady 
output until it is discharged. 
After all, a 2-volt accumulator 
with an actual capacity of 40 
ampere hours is not a very heavy 
thing to move about, and will 
give So hours' service with a 
couple of Wecovalves. Sup
posing that the set is in use for 
two hours a day, this means tha,t 
the accumulator will require re
charging only once in three 
weeks. For " o6 " valves two 
tiny cells with an actual capacity 
of ro ampere hours apiece can be 
us·ed in series. This will give 
over 8o working hours with two 
valves. R. W. H. 
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Sympathy 

"DON'T you pity me?" I 
said to Poddleby the 
other day, as I was 

taking my departure from the 
tennis courts at Little Puddleton. 
" You can stay here and pat balls 
about until you are blue in the 
face or any other colour you like, 
but I have got to go home and 
work, and the worst of it is that I 
cannot think of anything to write 
about."· " You never can," said 
Poddleby, " so far as I can see; 
that's generally my grouse about 
the pages that you spoil every 
week." I took no no~ice at all 
of this hateful piece of rudeness, 
but merely seized Poddleby's 
racquet from his unsuspecting 

Just ahead of stout Poddlehy .... 

grip, leapt on to my bicycle, and 
rode off, keeping just ahead of 
the stout figure that panted down 
t1Je road after me, explaining 
amidst gasps that he was booked 
to play in two minutes in the 
men's doubLes. I went severely on 
to my own house, at the gate of 
which I dismounted and walked 
to meet the faint but pursuing 
Poddleby. " I think you must 
have dropped this just now," I 
said, " and you look as though 
you had been hurrying. At your 
age and with your figure you 
should really be more careful. 
But I must thank you anyhow for 
one thing, which is that you have 
given me a them·e for one para
graph at any rate." Then with a 
courtly bow I bolted in, shutting 
the ·door in Poddleby's face. 

A Blow 
Did I hear you say that this is 

not wireless? Really, reader, 

you are getting almost as unkind 
as Poddlcby. If you go on in this 
way I shall have to find some 
means of dealing with you even as 
I dealt with him. Still, if you 

want \Vireless, very well, wireless 
you shall have, for I g-ot it all 
right as soon as I had closed my 
door upon the secretary of the 
Little Puddleton vVireless Club. 
I was just preparing to do a bit 
of pen-chewing in an effort to 
work out an idea when there 
entered to me the h&ndmaiden. 
" If you please, sir," said she, 
" your eerial's been and gone and 
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tumbled down.'' Being, as you 
no doubt know, a man of action 
,rather than of words, I said 
nothing but merely stmde out 
with squared jaw and a grim and 
determined look upon my face to 
view whatever disaster Provi
dence had seen fit to inflict upon 
me. It was really rather a sad 
sight that met my eyes as I 
opened the French window and 
stepped further into the grounds. 
I like that word, don't you? It 
sounds much better than garden 
or backyard, and I don't in the 
least see why 30 yards by zo 
vards should not be so described. 
I should explain that this summer 
my better half had decreed that 
the garden, that is to say, the 
grounds, Slhould be a blooming 
mass. She wrote this to me in a 
letter whilst she was away at 
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Easter, and her handwriting is a 
little difficult at times to decipher. 
I replied by return saying that it 
was already a blooming mess (for 
that is how I read the words), 
and that I \vas quite sure that she 
would be more than satisfied 
Anyhow, during the spring and 
the early summer the man Bug
snip, of whom I have told you 
before-he is the father, if you 
remember, of the lad Edward, 
who is inclined to ask posers
had laboured and toiled, digging 
here, planting there, until flowers 
were growing in profusion. 

Havoc 
vVhen I gazed further I saw 

that most of our garden was to 

" Your eerial's tumbled down." 

be counted among the has beens 
(or s.hould one say the have 
bel'ns ?). Frankly, 1 do not know 
but as I like to please the most 
fastidious of grammatical tastes 
will you kindly take your choice 
and delete whichever you do not 
like? In other words, the garden 
(or grounds) was (or were) a 
was-er, a \Yashout, a scene of 
havoc, desolation and ruin. 
Across two of the choicest beds 
lay my aerial mast, which had 
apparently bounced several times 
before it finally came to rest. The 
spreaders and the accompanying 
wires had played the very dickens 
with a fine bed of geraniums, and 
the insulators at the house end, 
swinging in glorious freedom as 
the pole fell, had pushed in effec
tively a very large and expens.ive 
window. About the garden I 
was, of course, sorry, though so 
far as I can remember no special 
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tear coursed down either cheek 
o·n its account. After all, the man 
Bugsnip would be able to repair 
to some extent the damage that 
bad been done, and he would un
doubtedly be the gainer, fo•r would 
J·e not be able to spend several 
days on full pay in telling my 
wife exactly what ought to be 
done without having the hard 
work of doing it? The pole 
itself was a very different matter. 
It had broken off just at ground 
level, as po·les will on occasion, 
and there was nothing for it but 
to obtain a new one, for the old 
one, if re-erected, would now be 
too short to qualify me to tell tall 
stories. It is, oi course, generally 
accepted among::;r wireless men 
that no man is r•·:~ 1 1y justified at 
drawing the !or,,.· Low unless his 
aerial is at le~~t forty feet in 
height. 

Gustavus, my trusty frame aerial. 

The Hidden Hand ? 

\;vhat exercised me was to dis
cover how all this had come 
about. The hurricanes and snow
storms of the typical English 
summer had, of course, been 
raging, but they had done so 
before, and the pole had merely 
smiled at them bowing grace
fully before any particularly 
violent gust. No, I reasoned, 
it is not Nature that has 
smitten me in this way; some 
enemy has been at work. Of 
course, if one has a set that can 
be relied upon to bring in on any 
night of the week America, or 
even Timbuctoo if need be, there 
is bound to be a certain amount of 
local jealousy. I have noticed this 
before now at the wireless olub, 
w·hen I have been enga:ged in 
telling some particularly interest
ing story of my achievements in 
reception. More than once I have 
heard General Blood Thunderby 
remark in what he imagines to 
be a whisper, " I wish I could tell 
'em like that." I have also 
caught at times stray words such 
as barefaced, unblushing, cas.e
hardened, and the like. From 
this you will see that the worst 
form of jealousy waq obvioUtsly 
rampant in the locality, and I 

therefore felt qlllite sure that some 
enemy had done this thing. Did 
I burst into tears? Did I tear my 
hair? Did I fling myself on the 
:Yround and gibber in an access 
of despair? Did I go out into the 
garden (or grounds) and eat 
worms? I did not. I merely sur
veyed the wreckage with a shrug 
of the shoulders, then went in 
and telephoned to Messrs. Guffie 
and Snarp, at one time plumbers 
of the plummiest kind, but now 
the leading professional experts in 
·wireless in Little Puddleton. To 
them I said in an airy way (and 
remembering that they send in 
thejr bills only once a year), " My 
aerial mast has collapsed. Would 
} ou very kindly get me a new 
fifty-foot pole and put it up as 
soon as you can? " That was 
precisely that. 

Resolution 

1 was determined that even 
though the hidden hand had thus 
played the dirty upon me I would 
not be defeated by its machina
tions. I pulled out Gustavus, my 
trusty frame aerial, who had 
never yet brought in an audible 
signal, and told him that now was 
his chance to do or die. With 
the aid of a couple of good high
frequency valves I managed to 
pe:-suade Gusta<vus to bring in 
2LO at such strength that he 
was audible with the phones on 
the table, provided that your 
head, or rather mine, was inside 
them as they lay there. Then, 
having dined lightlv, as befits a 
brain worker, I went round to the 
wireless club where most of the 
members were assembled. With
out saying too much I let it be 
clearly understood that some 
enemy had cut down my aerial, 
and that I was pretty sure I knew 
who had done it in a contemptible 
fit of jealousy. On the following 
evening I told them that I was 
rather glad that my aerial had 
been cut down for I had never 
before investigated the possibili
ties of the frame. " You will 
hardly believe me,'' I said (I 
think I heard the General mur
mur, "We don't"), ''when I tell 
you that with a 2-foot frame I 
got WGY, WJZ, WHAZ, and 
KDKA on the loud-speaker early 
this morning. And so I went on 
telling the tale of Gustavus's 
prowess, some admiring, some 
gaping, some merely rais.ing the 
eyebrows of scorn. I was getting 
on quite well when Snaggsby, 
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who lives next aoor to me, came 
in. " Hullo, Wayfarer," he said, 
" I have not seen you for days. 
I see your jolly old aerial has 
oome down. I am very much 
relieved that the wind was blm\~
ing nor-nor~east instead of sou
sou-west, for otherwise it would 
now be resting in my greenhouse. 
I have been expecting the crash 
for months, and I actually saw 
it happen." " Oh," I said, "oh, 
and perhaps you can tell us who 
it was who did this thing ?" 
"Well," said Snaggsby, "I 
can, I think. You know the five 
swallows that usually sit 011 it 
in the evening? " " Yes," I 
replied, " I know them well, but 

Plumbers of the plummiest kind. 

what of them? '' '' What, in
·deed? " said Snaggsby; " they 
were quite comfortable until a 
sixth, an entire stranger to me, 
settled bes·ide them on the wire. 
That did it. No sooner had his 
little feet grasped the wire than 
the whole thing- immediately 
crashed to earth." 

WIRELESS WAYFARER. 

:··········"·····························: 
~ The Vienna Broadcasting ~ 
i Station. E . . ·········································· 

The official opening of the 
Vienna staition took place on 
October I. All the local pro
minent personalities of the politi
cal and scientific world were 
present. 

The ,staition is now working 
regularly on a 530 metres wave, 
using I k.w. 

Listeners were asked to send 
in suggestions for an identifica
tion call. That finally adoped is 
Radio-Wien, which carried 86 
oer cent. of votes. The next 
;_,as Sender-Wien, and others 
suggested included Dorian
Radio, Wiener - Musik - Radio, 
etc. The identification call of 
the station is ''_Hallo, Hallo, 
Hi er Radio.. Wien, Welle 530. '' 

Particulars of hours of trans
miS1sion may be found in the 
Continental time table in this 
issue. 



Valve Notes 
By 

JOHN SCOTT .. TAGGART, 
FJnst.P .• A.M.I.E.E. 

Liquid Valves 

EVERY now and again, in 
the semi-technical press, 
appear reports of a liquid 

valve which will amplify, detect 
and do all the other sorts of 
things that a vacuum valve \Yill 
do. 

Unfortunately, these reports, 
although so definite and precise, 
arc based on foreign reports. I 
have investigated the position 
thoroughly through scientific 
friends in these countries, and 
have not found any evidence of 
any amplification having been 
obtained with a liquid valve. 

Colloidal Solutions 

I have also tried colloidal solu
tions in combination with elec
trodes for the purpose of seeing
\\-hat effects are obtainable. No 
results, however, have been ob
tained which in any way would 
encourag-e any work to be 
accomplished with such a liquid 
(so-called) '' valve.'' 

Whether a valve will ever be 
produced whirh will work with 
a minimum of " internals " is a 
doubtful question, but much can 
be clone by reducing the filament 
consumption and lo-wering· the 
anode voltag-e. Excellent pro
g-ress has been made in the dir·ec
tion of reducing the filament cur
rent consumption, but vah·e 
manufacturcns have not done 
much to reduce the anode volt
age, except in the case of po,Yer 
valves. 

As Detectors 

Liquicl valves, of course, may 
be used as detectors, and this 
form of detector was one of the 
very first to be used about 20 

years ago. The crystal detector, 
however, displaced the liquid 
rectifier. By liquid rectifier I 
am not referring- to the detector 
commonly known as the electro-

lytic detector, which depended 
principally for its action on a 
small globule of gas on the end 
of a fine platinum point. I am 
r·eferring simply to the detector 
which consists of metallic elec
trodes dipped In some form of 
electrolyte. 

A New Neutrodync Type of 
Circuit 

Readers of Wireless TVeehl-v 
will be interested to hear that 
Mr. A. D. Cowper, M.Sc., has 
produced a very effective scheme 
for neutrali,sing undesirable re
action in a wireless receiver, and 

Cz 
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Fifl. 1.-An interesting method of 
obtaining grid bias. 

this ingenious circuital arrange
ment will be described in the 
next issue of Wireless Weekly. 

The arrangement i:s particu
larly applicable to a two~valve 
circuit, and loose coupling is em
ployed on the aerial side without 
any tendency for the valve to 
oscillate. 

Obtaining Grid Bias 

Two years ago the average 
experimenter did not bother 
about applying grid bias to his 
low-frequency amplifying valves, 
but the growing tendency to im
prove purity is resulting in 
greater interest being taken in 
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methods of applying a negative 
grid potential. 

The usual method is to use 
three or four volts obtained from 
a dry battery. 

Many weeks ago I explainer! 
the use of including an anode 
resistance between the negative 
ter·minal of the anode battery and 
the filament of a low-frequency 
amplifying valve. This arrang·e
ment is .shown in Fig .. I, .and it 
\vill be seen that the steady 
anode current flowing- through 
the resistance Rz will set up a 
potential difference across this 
resistance, resulting- in the right
hand side of Rz being made 
neg-ative with respect to the left
hand side. In- other words, the 
grid o.f the valve will be given a 
negative potential depending 
upon the value of Rz and the 
value of the steady current flovv
ing through it. 

Use of Condenser 

If the valve were a power 
valve, and the steady anode 
current were ro milliamps, and 
we desired to give a bias poten
tial of - 5 volts to the grid, the 
resistance Rz should have a 
value of about soo ohms. The 
condenser Cr has: a large cap:1-
city of the order o.f 2 ,uF, and is 
for the purpose of obtaining a 
substantially .steady normal volt
age on the grid. If the con
denser Cr were not in place 
there \Yould obviously be a low
frequency reverse reaction 
effect, the anocle current varia
tions: through R2 causing vary
ing low-frequency potentials to 
be communicated to. the grid of 
the valve. 

Even a large condenser in the 
position of Cr will not altogether 
overcome a ,small ripple of low
frequency, and it is therefore 
interesting to note British Patent 
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220727 of E. A. Graham and 
W. J. Rickets. 

These inventors propose to 
use an iron-choke coil in the grid 
bias circuit for the purpose of 
smoothing out any low - fre
quency ripple. 

A New Arrangement 
Fig. 2 shows a circuit in which 

the idea is shown incorporated. 
I have shown simply the or
dinary detector with reaction 
followed by two stages of low
frequency amplification. The 
resistance Rz, it will be seen, is 
connected between the negative 
terminal of the high-tension bat
tery and the neg·ative terminal 
of the filament- accumulator. 
Across the resistance is shunted 
the iron-core choke coil Z 1 and 
the condenser C1 of about 2 or 
more microfarads capacity. The 
grid connections are taken to 
the point Y. 

••••••••••••••••••••••••••••e•••••••••• ••• . . . . 
: Telephone Leads : . . . . ... ······································· 
S EVERAL amateur construc

tors are not acquainted with 
the method which should be 

employed when mending or mak
ing telephone leads. The writer 

+ 

RIGHTifANO 
EARPIECJ!! 

LEFT lfANL:J 
EARPIECE 

Twti'IN£X 

SPADE TERMINAL.$ 

Fig. 1--Telephone lead conneciions. 

intends this article to be helpful 
to those who are so placed. The 
theoretical connections of a pair 
of head 'phones are shown in 
Fig. r. It will be seen frrom the 
drawing that both the right-hand 
and left-hand ear pieces are 
equipped with two terminal con
nections each. In eaoh case one 
is a positive connection and the 
other a negative connection. If 
it is intended to make a pair of 
leads, some silk-covered t\vin 
flex will be required. On remm:-

The condenser and choke coil 
smooth out any low-frequency 
ripple, the principle being that 
the potential variation across 

y~ 
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the potentials across 
denser will only be a 
fraction of the total 
variations across the 

the con
negligible 
potential 

resistance 

r z 
Fig. 2.-The use of a choke to eliminate ripple. 

the condenser will be consider
ably less' than those across the 
ch;ke-coil, and that therefore 

0 

ing the outer covering of the flex 
it will be found that one strand is 
w.rapped with red cotton and the 
other -..vith white. This is to 

Fig. 2 .-Method of making phone 
leads. 

facilitate the recognition of the 
leads at the other end, the red 
representing the positive lead and 
the white the negative lead. First 
proceed by baring the end of the 
Hex and twisting into loops, as 
shown in Fig. 2. Connect the 
red-covered lead of one length 
of twin flex to the positive con
nection of the right-hand ear
piece and the white-covered lead 
to the negative connection. Re
peat the process with another 
length of twin flex on the left
hand e<Hpiece. Now bind all four 
strands together at about r8 in. 
from the earpiece connections, 
with some cotton or silk thread. 
Twist the strands together from 
this point for a length corre
sponding with the length of lead 
desired, a!Jd bind once more as 
before. Now pick out the hvo 
red-covered flex leads and secure 
to a spade terminal in the usual 
manner, and finish by binding 
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Rz. This resistance may, in arl
dition, have shunted across it a 
big capacity fixed condenser. 

0 

with red silk to indicate that this 
is the positive connection. The 
two remaining will be the white
covered ones. These are con
nected to a further spade terminal 
and bound with white silk to 
i1~dicate the negative connection. 

It should be noted that the 
above method connects the ear
pieces in parallel, which in the 
case of a pair of z,ooo-ohm ear
pieces makes the total resistance 
I ,ooo ohms--quite a good value 
for crystal sets using the modern 
treated galena crystal-s. For 
valve sets the leads are better in 
series, i.e., the lead goes from 
the positive tag to the positive 
terminal of one earpiece, another 
lead from the negative o.f this: 
earpiece to the positive of the 
next, and a third lead from the 
negative terminal to the negative 
tag. H. B. 

:········································: . . 
: Filling Panel Holes : . . . .......................................... 
W HEN a panel has been 

erroneously drilled, the 
problem of filling the hole 

up presents itself. This may be 
done by dissolving some bees
wax in turpentine, adding lamp
black until the mixture is fairly 
stiff, when the hole in the panel 
may be filled in, and smoothed 
off with a flat scraper. Old 
panels may be treated with this 
mixture, which hardens with 
time. H. B. 
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By JOHN SCOTT-TAGGART, F.lnst.P., A.M.l.E.E. 

The first of a series of general and constructional articles on a most fascinating type of receiver, 
the operation and design of which has never been really tackled in this country. 
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Introductory Remarl>s 

M
ULTI-STAGE high-fre
quency amplification is 
one of the-most fascinating 

problems in radio to-day. The 
reason is not far to seek. It is 
due almost entirely to the m
efficiency of the average detector 
and to the peculiar property of 
detectors which results in them 
being more sensitive to strong 
signals than to weak. Hence the 
importance of having the signals 
sufficiently strong before they are 
applied to the detector which, in 
most modern receivers, will be a 
three-electrode valve. 

Signal strength depends upon 
the output of the rectifi.cr, and 
this output is proportional to the 
square of the amplitude of the 
incoming signals. To take a 
simple case, if we double the 
amplitude of the incoming 

sig-nals we will g·et four times the 
output from the rectifier. This 
rule is not an absolutely exact 
one, but is approximately so, and 
it is borne out in practice. One 
would expect that if the ampli
tude of the incoming high-fre
quency oscillations were doubled, 
the final signal strength \\·oulcl 
be doubled, whet·eas actually it is 
quadrupled, due to the peculiar 
action of detectors. 

Another important factor to re
member is that there is a kind of 
mmrmum threshold amplitude 
below ·which a detector \Yill not 
operate. This threshold depends 
very largely upon the curvature 
of the characteristic curve of the 
detector. 

Any experimenter has proved 
for himself that once a signal is 
obtained, however weak, it may 
be strengthened by low-frequency 
amplification, but if a signal is 

" not there " without low-fr-e
quency amplification, the latter 
process, even if carried to several 
stages, will frequently not bring 
in the desired signals. 

Under these circumstances, the 
only solution is to bring up the 
amplitude of the high-frequency 
oscillations to a sufficiently large 
value to operate the detector 
valve effectivelY. 

Hig-h-freque~cy amplification is 
consequently indispensable if long 
rang-es arc to be obtained, but 
unfortunately hig-h - frequency 
amplification technique is only 
beginning- to be studied now, and 
even at this stage the more 
ordinary methods of amplifica
tion are not by any means at a 
stag-e of perfection. 

Particularly great obstacles 
stand in the way of the ampli
fication of very short wave
lengths, i.e., current of very 
high frequency. The higher the 
frequency of the currents to be 
amplified, the greater are the 
difficulties ·which have to be over
come. A multi-stage high-fre
quency amplifier designed to 
·work on short wavelengths will 
oscillate more readily than a long 
·wave amplifier. Not only is 
trouble experienced through self-

Fig. 1.-An experimental supersonic heterodyne receiver used by the author in his experiments. Th.: local 
· oscillator is contained in the metal screened box on top of the instrument, 
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oscillation, but, what may con
veniently be termed leakage 
effects, are very much mot-e 
prominent, and also losses due to 
ineHicient coils, unsuitable fixed
and variable condensers, etc., 
arise. 

It is therefore not sm-prising 
that a great deal of the reception 

INCOMING 

OSCILLATIONS 

LOCAL 
05CIUATI0!15 

BEATS iN 
RECEIVER 

each other and produce a third 
frequency, which rs of an alter
nating wave form but of a 
peculiar nature. 

The third type of varying 
current produced is not useful 
until it has been rectified, and the 
output of the rectifier, which out
put is of a varying- nature, is then 
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modulated by the speech or 
music. Similarly, the waves 
radiated from a receiving station 
which is " oscillating " are con
tinuous waves, and I propose to 
explain the usual method of re
ceiving these waves, which is 
known as the heterodyne system. 
This explanation will be old to 
the experienced reader, but many 
,vill require to study the follo\\"
ing- notes carefully before a 
technical explanation of super
sonic heterodyne reception can be 
clearly understood. · 

Fig. 2.-Principle of" beat" production. 

The principle on which hetero
dyne reception depends is briefly 
as follows : Let us imagine t\vo 
sets of alternating currents flow
ing in a cei-tain circuit. Each set 
of alternating- currents will tencl 
to cause a current to flow in the 
circuit, first in one direction and 
then in the other. If the two 
currents are in step or in phase, 
the currents will always be flow
ing in the same direction at any 
g-iven moment. If the currents 
each hac! a value of 1 ampere, the 
resultant current would be 2 

amperes. If the currents are a 
half-cycle out of step (or r8o0 out 
of phase) one set of alternating 
electromotive forces will be try
ing to pass a current in a certain 
direction, while the other will try 
to pass a cun-ent in the opposite 
direction at the same moment; 
consequently, the two sets of 
alternations will neutralise each 
other and no current will flow 

on ve1-y short wavelengths of the 
order of, sav, 6o metres to 1 c;o 
mctt-es, is c;_rried out by mea;1s 
of a simple detector valve using 
reaction followed by one or t\,-o 
stages of low-frequency ampli
fication. This is not because 
high-frequency amplification is 
undesirable, but simply because 
such amplification is being
shirked because of the difl1culties 
attending- its use. 

It was chieflv the troubles of 
high-frequency . amplification on 
short waveleng-ths which led to 
the development of what is 
g-enerally kno\n1 as the " super
sonic heterodyne " method of re
ception. 

I do not pmpose to go Into the 
patent history of this method of 
reception, but the invention is 
generally attributed to E. H. 
Armstrong, whose name has been 
so closely associated with several 
very pi-actical developments in 
t-adio. 

" Supersonic " means : Above 
the ordinary audible frequency 
which the ear can conveniently 
hear, while " heterodyne " is the 
peculiar name given to a method 
of reception which involves the 
combination of two sets of vary
ing- currents to produce a thircl 
varying currt.:nt of different fre
quency. 

The system, briefly, consists in 
combining incoming oscillations 
in a wireless, or similar, receiver, 
with locally produced oscillations 
of a different frequency. These 
two frequencies interfere with 

used as the final signal current-to 
be amplified and employed in the 
usual \vay. 

Ordinary Continuous Wave 
Reception 

Before dealing specifically with 
supersonic heterodyne circuits, I 
propose to give a brief explana
tion of what are known as 
'' beats,'' together with a broad 
outline of the ordinary method of 
receiving continuous waves, i.e., 
waves which resemble ordinary 
alternating currents of fine wave 
form. There are, of course, 

R; 

lA: 

Fig. 3,-A crystal receiver using a valve oscillator to produce 
beats for c.w. reception, 

numerous continuous wave trans
mitters in the country, such as 
those at Leafield, Northolt and 
other stations, and, of course, the 
carrier wave of a broadcasting 
station is a continuous wave 
transmission until this wave is 

IO 

through the wire. If one set of 
alternations is less than half a 
cycle ahead of the other, the re
sult will b.e an alternating current 
of constant amplitude having a 
value between zero and the sum 
of the two individual currents, 
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according to the phase difference 
between the two sets of alterna
tions. The phase difference will 
always remain the same, and be
cause of this the resultant current 
will be a constant alternating 
one. If we had two sets of alter
nating currents of different ampli
tude the resultant current would 
be a constant alternating one, 
which would have a value some
where between the difference be
tween the individual amplitudes 
and the sum of the individual 
amplitudes; the least value of 
resultant current would be pro
duced when the two sets of 
currents always opposed each 
other, that 1s to say when 
they were I 8o0 out of phase; 
if the two currents have an ampli-

current rises to a maximum. 
Fig. 2 illustrates the action; the 
top line shows one set of alter
nations, while the second line 
shows alternations of slightly 
different frequency, th.e third line 
showing the resultant current 
produced by the interaction of the 
two sets. It will be seen that 
there are points, A, where the 
current amplitude falls to zero, 
and that there are regular points, 
B, where the amplitude increases 
to a maximum; these latter points 
are known as beats. The same 
phenomenon is obtained with 
sound ; if two notes of slightly 
different pitch be struck at the 
same time a resultant beat note 
will be produced. Fig. 2 1shows 
the conditions when the two sets 
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this effect to receive continuous 
waves. The incoming oscillations 
are combined with oscillations 
locally produced at the receiving 
station and having a frequency 
slightly different from the in
coming frequency. Fig. 3 shows 
a simpl.e crystal receiving circuit 
in which a crystal detector D and 
telephones T are connected 
across the oscillatory circuit 
LI Cr. Coupled to the inductance 
LI or placed n~ar it is a valve 
oscillator which, as we have ex
plained, is capable of producing 
continuous oscillations ; the fre
quency of the oscillator may be 
adjusted. A valve has an oscilla
tory circuit L2 C3 connected 
across grid and anode. A middle 
connection is taken from L2 

Fig. 4.--Rear view of the supersonic receiver with local oscillator detached. 

tude of r ampere and 3 amperes 
respectively, vvhen the phase 
difference is r8o0 the resultant 
current will be 2 amperes. If the 
currents are absolutely in phase 
the resultant current will be 4 
amperes. Intermediate phase 
differences will give intermediate 
amplitudes of resultant cunent. 

These rules only apply when 
the two sets of alternations are 
of the same frequency. vVhen 
the frequencies are different the 
phase difference never t·emains the 
same:; ; the currents >Yill at some 
moments be helping each other, 
while at other moments the cur
rents will be opposing each other. 
There is, however, a certain 
amount of regularity in the \vay 
the two sets of alternations inter
fere with each other. The re
sultant current is of an alter
nating nature, but it rises and 
falls in amplitude at regular 
intervals. At certain points the 
resultant current amplitude falls 
to zero, and at other times the 

of alternating currents have the 
same amplitude. The beats have 
a maximum amplitude equal to 
the sum of the individual ampli
tudes. The same sort of beats 
are produced if the two sets of 
alternations have aifferent ampli
tudes. This time, however, the 
amplitude at the minimum points 
A is not zero but equals the differ
ence between the two individual 
amplitudes. The frequency with 
which the beats occur is equal to 
the difference in frequencies be
tween the two sets of alternating 
currents. If one of these set!'. of 
alternating currents has a fre
quency of soo cycles and the 
other a frequency of 400 cycles, 
the resultant beat frequency will 
be xoo; that is to say, there ·will 
be IOO points of maximum ampli
tude per second. 

The phenomenon of beats is 
obtained when dealing 'vith radio
frequency currents as well as 
with low-frequency alternating 
currents. We take advantage of 

JI 

through the high-tension battery 
B2 to the positive side of the fila
ment accumulator Br. A grid 
condenser C4 and leak R 1 arc 
provided so as to avoid a high 
positive grid potential. A circuit 
of this character will oscillate of 
its own accord and produce con
tinuous oscillations which are 
caused to affect the receiving 
circuit Lr Cr. 

When signals are not arriving, 
the detector D does not respond 
to the continuous oscillations 
from the valve oscillator. When 
continuous wave signals are re
ceived, however, they combine 
with the local oscillations induced 
into Lr Cr and produce a resul
tant current which takes the form 
of the third line of Fig. 2, and 
which is now split up into groups 
rather similar to those obtained 
when rece1vmg spark sig-nals, 
except that a very much larger 
number of oscillations are found 
in each group. The beats are 
rectified by the d.etector and pro-
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duce pulses of current through 
the telephones T. A musical note 
is in this r::1anner produced and 
the pitch of the note may be 
adjusted by altering the frequency 
of the local oscillations supplied 
by the circuit Lz C3. If the local 
oscillations only differ in fre
quency from the incoming oscilla
tions by, say, Ioo, the beat fre
quency will be wo and a low note 
will be the result. If the local 
frequency be made different from 
the incoming frequency by I ,ooo 
cycles per second, the pitch of the 
note heard in the telephones ·will 
be equivalent to I ,ooo beats per 
second; that is to say, a high 
note will be obtained. 

Audibility Limits 
The human ear will only 

respond to a certain range 
of note frequencies. This 
range, in extreme cas.es, is from 
30 to 40,ooo. In most cases, 
however, the human ear can only 
respond to a much narrower 
range of notes. The lower limit 
may remain at 3o, but the upper 
limit may be taken as Io,ooo. 
These figures vary a great deal 
in textbooks and th_e actual 
fig·ure does not really concern us. 
Signals above 3,ooo · frequency 
produce no material effect on the 
human ear, but Io,ooo may be 
taken as the limit of audibility for 
the purpose of the explanations. 

Fig. 5 shows the scale of the 
Yariablc Condenser, C3, which 
controls the frequency of the 
oscillations produced by the valve 
of Fig. 3· The scale is shown 
divided into r8o divisions or 
degrees as is frequently the case. 
An increase in capacity of the 
condenser C3 is indicated by a 
higher figure opposite the arrmv
heacl in Fig. 5· It is now pro
posed to show the effect on the 
telephones T of gradually in
creasing the capacity of the con
denser c3. 

We will assume that the in
coming signals have a wavelength 
of I ,ooo metr~s. This is equiva
lent to a frequency of 3oo,ooo 
(3oo,ooo,ooo-the speed of 
electric waves in metres per 
second-divided by I ,ooo). Let 
us suppose that the condenser c3 
is fixst set to Ioo0

• The local 
frequency, we will now suppose, 
is equal to 265,ooo. This fre
quency will combine with the in
coming frequency of 3oo,ooo to 
give beats of 35,ooo frequency. 
.These beats will be produced, but 

when rectified will not give an 
audible signal in the telephones ; 
they are above audibility. Let 
us now gradually decrease the 
capacity of the condenser, c3; 
\Yhen we get to go0 we can begin 
to hear a very high weak note; the 
local frequency will now be about 
2go,ooo. This frequency will 
p1·oduce beats of ro,ooo which are 
just audible. As \Ye continue to 
turn the condenser round, the 
local frequency increases and 
approaches 30o,ooo; the result is 
that the note of the signals 
gradually becomes lower although 
still very high. At 85° we get a 
very clear note of I ,ooo frequency 
which is probably most suitable 
for general reception purposes ; 
this is produced when th.e loca.l 
frequency is 299,000. If now' we 
continue to turn thp condenser 
round so as to decrease the 

Fig 5.-Variable condenser scale. 

capacity and therefore increase 
the frequency of the local oscilla
tions, the note becon'les lower 
and lower until it reaches the 
lower audible limit, beyond which 
nothing is heard in the tele
phones. For example, when the 
condenser is at 8I 0 the local fre
quency is 299,975 and the beat 
frequency is only 25. As we very 
gradually turn the condenser 
round the beats are still produced, 
but remain inaudible. At 8o0 the 
local frequency is 3oo,ooo; this 
frequency being equal to the fre
quency of the incoming signals 
produces no beats at all and we 
continue to hear nothing in the 
telephones. As we decrease the 
capacity of the condenser further, 
beats are once more formed, but 
are of such low frequency as fo 
be inaudible; for example, at 79° 
the local frequency is 3oo,o25, the 
beat note being consequently only 
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25. If we decrease the capacity 
of the condenser still further, the 
beat note increases in frequ_ency 
and becomes audible. A low note 
is heard which gradually rises as 
the condenser is turned round 
further. At 75° we once more 
get a good note of I ,ooo fre
quency, the frequency of the local 
oscillations being 30I ,ooo. At 
70° the local frequency iSi 3Io,ooo 
and we obtain a very high note 
at the upper audible limit for 
practical purposes. At 6oo the 
local frequency is 335,ooo arid the 
beats of 35,ooo frequency are 
inaudible. 

The effect, then, of turning 
round the condenser of· our local 
oscillator is to bring in gradually 
a very high note which decreases 
until it becomes inaudible for a 
fraction of the scale on the con
denser, and then becomes audible 
again as a very low note, which 
gradually rises as we turn the 
con(lenser, until the note becomes 
too high to be audible. We 
adjust the condenser so as to 
give, preferably, a beat note of 
about I ,ooo, and we will see that 
we can obtain this note at t\\·o 
points on the condenser, one on 
each side of th_e silent interval, 
since we obtain the beat note 
with two different values of local 
frequency. If we turn the con
denser rapidly a note like a 
" chirp " is heard. 

NoTE.-A further instalment of 
this interesting series will appear 
in next week's issue. 

0 0 0 

··································· ...... . . . . . : . . . 
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FOREIGN 
NOTES . . . . ... ······································· 
Germany 

\Ve are informed that the 
latest arrangements installed at 
Konig;swusterhauzen, the high
powered Berlin station, permit 
this station to send out 2 I mes
sages simultaneou.sly. 

United States 

The American station, 
WEAF, of New York, is 
making arrangements to broad
cast the important football 
matches this season. A chart 
will be distributed to listeners to 
help them to folloi\v the speaker, 
who will be on the field. 
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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 
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LISSENIUM 
THE RIGHT WAY TO JUDGE 
Low Frequency Amplification 

PURITY FIRST-VOLUME AFTERWARDS. All 
too readily moderate tone quality has been accepted 
as good, but sooner or later the right means of obtain .. 
ing pure low frequency amplification will be used 
universally, instead of by those who are sufficiently 
discriminating, as at present. 

The right way to obtain pure low frequency 
amplification is to use a coupling at each stage which 
has been designed to meet the technical requirements 
of the position. For instance, the importance of the 
first stage transformer cannot be over•estimated, 
for any distortion here is magnified many times with 
each succeeding stage. But the expensive transformer 
which is ideal for the first stage need not be used 
throughout unless superlative amplification is desired, 
for it is not so necessary to have such high impedance 
in the second and third stage transformers as in the 
one used for the first stage. Where power amplifica• 
tion is used, however, the first stage transformer 
should be employed. 

Apart from the usual transformer coupling, another 
interesting coupling to use is the LISSEN L.F. CHOKE 
COUPLING. To the keen enthusiast the comparisons 
possible are very instructive. One can, for instance, 
see how many stages of LISSEN CHOKES can be used 
in cascade. 

Each requirement of low frequency amplification 
is met by the following parts. In the design of these 
couplings, PURITY OF TONE QUAUTY HAS 
BEEN THE FIRST CONSIDERATION-PLEASING 
VOLUME THERE IS, TOO, BUT AFTERWARDS. 
IN BUYING A LISSEN TRANSFORMER OF ANY 
TYPE, YOU CAN BE SURE YOU ARE GETTING 
PURITY AND POWER-and the best transformer 

value. 

LISSEN L.F. CHOKE COUPLING 

IMMEDIATELY BEillND 
THE DETECTOR VALVE 
Use the LISSEN Tr. If 
you contemplate buying 
an expensive transformer, 
be sure you can get none 
better than this. 3 0 j. 

FOR REFLEX CIRCUITS 
Under all conditions the 
LISSEN Tz is one which 
will give very pure and 
powerful amplification 
in these circuits. 25/-

FOR SECOND and TlllRD 
STAGES 

Where the LISSEN Tr is 
not used throughout, the 
LlSSEN Tz is recom
mended. Price as above. 

A POPULAR TRANS~ 
FORMER 

This is the best light 
transforrner made. Be
cause of its skilfully 
balanced design,. it actu
ally compares with many 
expensive 16/6 
transformers 

The new LISSEN L.F. CHOKE is becoming very popular-for quality of tone it ranks with 
the best Resistance Capacity Coupling. without the disadvantage of using the large H.T. voltage 
necessary with the latter. Its price makes it very economical also. 

HOW TO USE THE LISSEN L.F. CHOKE 
The construction of an L.F. amplifier using LISSEN LF. CHOKES instead of transformers is quite simple. The connections are as follows :
One terminal of the LISSEN CHOKE is connected to the plate of the preceding valve, the other terminal to the H.T. Battery. A fixed 

condenser of .01 capacity is connected between the plate of the preceding valve and the grid of the L.F. valve, and a grid leak (preferably 
the LISSEN Variable Grid Leak) is connected between the grid of the L.F. valve and the L.T. negative. Grid cells should be introduced 
between the grid leak and L.T. negative if they are found necessary. Each succeeding stage is connected in the same manner. 1 0/ 

PRICE • 

LISSEN LIMITED 
30-32 WOODGER ROAD, GOLDHAWK ROAD, 
SHEPHERD'S BUSH, LONDON, W.12. 
Telephones : 3380, 3381, 3382, 1072 Riverside. 
Telegrams: "Lissenium London:· 
PARTS THAT PULL TOGETHER-BUILD WITH THEM. 

It 7£Jill pay you always to watch WIRELESS WEEKLY Advertisements. 
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Random Technicalities. 
By PERCY W. HARRIS, Assistant Editor. 

Some Notes of interest to the Home Constructor and Experimenter. 

A CORRESPONDENT, who 
is kind enough to express 
appreciation of the criti

cisms 1 have been making in 
thetse columns, asks me if I have 
noticed that even in the best 
makeSI of high-tension batteries 
the sockets are often very 
dirty, corroded, and at time:g 
filled with wax, in such a way 
that it is, impossible to make 
contact with them. By a strange 
coincidence, I had experienced 
just the same trouble myself 
about a couple of days before 
receiving hits letter-at least, as 
far the presence of wax in the 
sockets is concerned. So many 
thousands of dry batteries are 
made in the:se days that inevit
ably a few get through in which 
the waxing has been carelessly 
done. If you seem to have a 
disconnection in your circuit, 
and the set is apparently all 
right, make _sure that your 
wander plug- is making contact 
with the socket and is nOit insu
lated from it by a layer of wax. 

One More Grumble 

Looking back over what I 
have recently written, I have the 
uncomfortable feeling that this 
column is degenerating into a 
catalogue of grumbles, and so 
I must try and think of some
thing more cheerful. However, 
here is just one more. When is 
some manufacturer going to 
give us a really serviceable and 
large change-over switch for 
disconnecting the aerial and 
connecting it to earth? I know 
there are a lot of switches de
signed for this purpose, but all 
of them, without exception, are 
far too small. The ordinary 
copper battery switches on china 
bases arc quite convenient, but 
for short wave work it is most 
undesirable to bring the earth 
connection so near to the aerial. 
What we want ~s a blade at 
least ~six inches iong, so that 
when the aerial is connec:ted to 
the set it is well away from the 

earth connection on the other 
contact. You may think I a.m 
carrying matters to an absurd 
extreme in asking for a <Switch 
of this size. If you work on 
very short waves, such as those 
which are coming into popu
larity for long-distance trans
mi:ssion (vvcll below 100 metres), 
you will be astounded how much 
energy can be bye-passed 
through tiny stray capacities. 

Strange Aerials 
Of late there has appeared on 

the market a large number of 
strange aerial devices for which 
equally strange claims have 
been made. Many of these 
claims are based on a complete 

misunderstanding of the subject, 
so that it is perhap:s worth while 
:to explain one or two matters in 
relation to aerials. 

The Strip Variety 

vVe have, for example, a 
number of strip aerials of various 
kinds. These are quite satisfac
tory, although mechanically they 
sometimes give trouble through 
twisting and breaking at the 
bent part. When, hov,-evcr, we 
find claims made that these 
aerials must be superior to or
dinary wire because " they inter
cept a much greater quantity of 
lf:he waves," we are on very 
dangerous ground. Experiments 
quite early in the history of 
:wireless sh(J,,\,ccl conclusively 

IS 

that an aerial wire absorbs 
energy not only from the part of 
a wave which impinges directly 
on irt, but from quite an appre
ciable space around that part. 
This is proved by the fact that a 
number of wires placed vertically 
and <Separated a foot or so from 
one anOither can act as a com
plete ,screen to oncoming wireless 
waves. Any virtues which strip 
aerials may possess are due to 
their having a lmver high~fre
quency resistance than some 
other forms. Then, again, take 
lf:he question of the stranding of 
aerial wire. It has been proved 
quite conclusively by experiments 
made at the Bureau of Stanclarcls 
in the United States th<Jt for 
wavelengths of the order of 
thooe used for broadcasting 
solid wire is just as good as the 
most elaborate stranded product, 
and unless this latter is motst 
carefully made, and has every 
separate strand soldered to the 
others, the high-frequency resis
tance may be even high!'r than 
the solid wire of equivalent 
gauge. 

The ordinary 7j22 aerial wire 
is a good sound job easy to 
handle. The stranding is valu
able in giving Aexibility, 
although it is doubtful \Vhether 
such wire its electricallv more 
efficient than the eq~ivalent 
gauge in solid wire. 

Non-Directional Frames 
I notice that frame aerials 

hoistecl from the top of a pole 
are being used here and there, 
there being onlv one down lead 
from one end of the frame wind
ing. A frame aerial used this 
wav ceases to be a frame aerial 
so ·far as directional properties 
are concerned, and we are simplv 
concentrating- inductance at the 
top encl of the aerial, thus lessen
ing- that available in the tuner. 
Personally, I cannot see why 
such an aerial arrangement 
should be superior to a sing-le 
vertical wire of the same heig-ht, 
but long experience in the game 

• 
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has; shown me that theorising on 
such mattet·s is of very little use, 
and it is quite conceivable that 
virtues may exist in thist arrange
ment which at present are unex
plainable in theory. If this: para
graph should meet the eye of 
any reader who ha:s erected such 
an aerial and can give a clear 
opinion as to whether or not it 
is superior to a vertical wire I 
should certainly like to hear 
ft·om him. It is no use writing 
that such an aerial gives better 
results than a previous one 
which wa:s half the height but 
horizontal; the only true com
pat·ison is between a vertical 
wire of the same height in the 
same position, and the frame 
scheme. 

Upstairs Efficiency 
Using a frame aerial in this 

way must not be confu:sed with 
using it on the upper floor of a 
house. Very often it is: found 
that a frame aerial will work far 
better upstairs than down; t!ljs 
being due to the faot that up
stairs rooms are generally less 
screened than downstairs. 

Madrid 
The extraordinary way in 

which the Madrid tmnsmissiom 
are now coming in is a topic of 
convet·sation in all experimental 

0 .......................................... . . 
i A Crystal Detector with 1 
: Novel Points : . . . . 
············~~····························· 

A CRYSTAL detector with 
some novel points is shown 
in the accompanying dia

gram. It is built up on an 
ordinary coil plug.' Thisr is a 
distinct advantage, as it may be 
readily plugged into a fixed coil 
holder. The diagram sho\vs how 
the idea may be adapted to 
either a perikon or a catwhisker 
detector. Two brass brackets 
should first be made, as shown, 
one being secured by the existing 
coil plug screw, which makes con
tact with the s0cket. This 
bracket also ho.Jcls the glass cover 
in place. The other bracket is 
also secured by the coil plug 
screw which makes contact with 
the pin. The other end of the 
bracket secures the crystal cup in 
the manner shown in the draw
ing. An ebonite cap is made to 
fit over the gla:ss: cover, and both 
are adjusted in position under
neath the first bracket. The 

circles. On any reasonable out
door aerial Madrid is: easily 
audible on a rsingle valve, anci
in several cases, for which I can 
petisonally vouch, it has been 
heard clearly on a crystal. The 
modulation is very good, and if 

"" 7/-an.smiller. 

A NON·R-"JJIATING ANTENNA EHBO.t:>YING 

INOt/CTANC£, l'i'£S/STANO:. A/VO CAPACITY 

COMHO/Vt.Y KNOWN AS AN "'ABT/FICIAI. "(lR 
OWttHY AERIAL. . 

.!. . TH£ /)IHENSIONS OF THG INotKTANCE 

.5/-IOVI.Q NOT .EXCE£0 .3 .5Q.Fr. 

you know the language every 
word can be clearly understood. 
The wavelength is slightly 
shorter than that of Newcastle, 
so that the station can be heard 
by leaving the set adjusted at 
the Newcastle wavelength and 
then searching just below th~s 
point after London closes down. 
It is a good exercise in long-di:s
tance reception, as the station 

0 
ebonite cap should have a centre 
drilling, to clear 4 B. A. rod, The 
micro adjusting knob should be 
of ebonite, having a c.cntt·e hole 
clrillecl and tapped 4 B.A. The 
catwhisker adjusting knob should 
also be of ebonite, with a centre 

Showing details of construction of 
the crystal detector 

hole drilled and tapped 4 B.A. 
half-way down. A short length 
of 4 B.A. rod will next be re
quired, to one end of which is 
soldered a round brass disc, to 
which the catwhisker in turn is 

16 

October 22, 1924 

transmits for some time afkr 
the British stations have closed 
down. Unfortunately the Ham
burg_ station works on the same 
·wavelength, and frequently one 
station heterodynes the other. 

It vtas rather surprising that 
Capt. Eckersley's broadcast 
from KDKA failed to be re
ceived by the Bri.tish Broadcast
ing Company on Sunday even
ing, the 12th inst., as1 this was 
an extraordinary good night for 
American reception. After r 
o'clock in the morning vVGY on 
the ordinary broadcast wave
length came through with ex
traordinary powe1·, and on a new 
recei-ver ·which I have just com
pleted for Modern TVireless 
(H. F. detector and one note
magnifier) was audible all over 
the house on a loud~.spcaker . 
Although atmospherics are rather 
troublesome these ·day'S, the 
speech broadcast was so clear 
that every little intonation of 
the speaker'S! voice was audible. 
\Vhen I \vent to bed soon after 
half-past two, \iVBZ (Boston) 
was coming through strongly. 
Tvvo or three friends of mine who 
were listening on only one stage 
of high-frequency reported that 
they got the programmes quite 
well at the same time. 

0 
also fixed. This may be clone by 
soldering,. or, alternatively, by 
drilling a fine ho.Je and wedging 
the catwhisker in it by mean.s of 
a taper pin peg. Over the other 
end of the 4 B.A. rod pass a fine 
spring, next place the ebonite cap 
over, and then pass the free end 
o.f the rod through the slot in the 
bracket, having· the glass cover 
ready in position. Now screw on 
the micro adjusting knob, slip 
over a further fine spring, and 
finally secure the catwhisker ad
justing knob. The alternative 
suggestion for a perikon fitment 
i~s made by soldering a large con
denser spacer washer on to the 
brass disc, in place of the cat
whisker. The spacer wa:sher 
acts as a crystal cap, the crystal 
being .secured with 'i\1 oods metal. 
To operate, the catwhisker knob 
is held with the left hand, 
while the correct tension is ap
plied with the right hand by 
means of the other knob. The 
position of the catwhisker is 
changed by turning the upper 
knob. · H. B. 
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Simultaneous Tuning 
Bowyer- Lowe Square Law Condensers 
are supplied for the tuning of Two, Three, 
or even more H.F. Stages from a single 
knob. Perfect matching of sections is 
in all cases guaranteed. 
Used in conjunction with Bo·wycr-Lowe 
H.F. Transformers they give perfect 
results because every transformer matches 
perfectly every other one in same range. 
\\'rite for brochures giving full particulars 
of these trustworthy products. All good 
dealers sell them. 

Bowyer-Lowe Tested 
SQUARE LAW CONDENSERS 

for Precision Tuning 
Bowyer-Lowe Co., Ltd., Letchworth. 

Rigid as a Motor Wheel!
Unshrouded Elli.ciency! 

I 
.. Tangent" 

Tuning 
Coils-

Nothing more efficient. 
Low distributed capacity. 
Damping reduced to minimum. 
Guaranteed not to buckle or crush. 
Mechanical strength unequalled. 

11 
Ask your Dealer ! 

Take no Substitute! 

11 
GENT & Co., Ltd. 

Est. 1872. 
Manufacturing Electrical Engineers, 

Faraday Works, 

LEICESTER 
London: 25. Victoria St., S.W.I. 

STOCKED SIZES. 
CollNo.j"Mln. W/LJM.a.X W/LI 

25 I 25o I 390 I 
35 I 330 I 520 I 
so I 430 I 840 I 
75 I 660 I 1070 I 

too I 840 I 1430 I 
150 I liDO I 2030 I 
200 I 1610 I 2720 I 
250 I 2009 I 3520 I 
300 I 2400 I 4250 I 
400 I 3300 I 6450 I 
500 I 4500 I 8750 I 

Newcastle·on-Tyne: Tangent House, Blackett St. 

Prloe 

4/3 
4/3 
4/3 
4/6 
5/· 
6/· 
7/-
7/6 
8/· 
9/· 

10/· 

0 

%e 

SUCCESS 
~IOSET 

{REQISTER!:D TR,ACQ! MAR.K) 

~RELESS COMPONENTS 
are made in the same factory and of identically 
the same d-;sign and quality as the parts ustd 
in the world-famous GECOPHONE receiving 
sets. 
They are tested and guaranteed to give 
complete satisfaction and positively ensure 

uniformly reliable results. 
There is a GECOPHONE component for every 
requirement---from a simple crystal set to the 
most elaborate multi-valve receiver. 

Build your set entirely with GECOPHONE 
Components and ensure complete satisfaction ! 

GECOPHONE 
Variable 

Condensers. 

GECOPHONE 
Variometers 

300-750 
metreli, 

unmounted 
10/6 

in polished 
1\!ahogany 

Cabinet 25/ • 

())'f't;.~ OECOPHONE f". WIRELESS COMPONENlS CATALOGU 
FREE. 20 page• of illaslrations, technical descriptions 

and prices. 

GECOPHONE COMPONENTS are sold by all leading 
· Electrical and Wirelen Dealet·s and Stores. 

Advertisement of The General Electric Co., Ltd. (Manufacturers c;. Wlwlesale only). 
Magnet Hnuse, Kin{!,swav, London, W.C.~. 

It will pay you always to watch WIREI.ESS VVEEKLY Advertisements. 
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A RADIO-STRUCTA THE CAMDEN 
FOR LOCAL BROADCAST. 
No. 7. 

2 Valves. 1 Detector and 1 Note 
Magnifier (wired up for Power 

Amplification.) 

£8: 10: 0 
Wired and Tested Ready for Use. 

Designed to appeal to those who, 
living adjacent to a Broadcasting 
Station, find H.F. Am
plification unnecessary.-=--"' 

Tltese clbtances may be con.slUer--
100 Miles from high-powered Station. ably increased under favourable condi-
35 Miles from Main Station (London, tions. Pending the issue or the Simplex 

etc.) 
10 Miles from Relay Station (Ply- Radio Chart this Set will only be sup-

GUARANTEED RESULTScnder 
average conditions with P.M.G. 
Aerial for MAXIMUM LOUD
SPEAKER STRENGTH. 

mouth, Leeds, etc.). plied wired-up and reacly for use. 

(SHROUDED) 

TRANSFORMER 
This remarkable Transformer 
is thoroughly recommended for 
maximum power with entire 

freedom from distortion. 

Built with a substantial iron 
core and a primary of the 
correct impedance to give 
perlectresults. Ratio5to l. 

Price 12/6 : ................................................................................. . 
• • 
: As supplied to the B B C The British Broadcasting Co .. Ltd. ! : . . . : 
I TESTED and RECOMMENDED by John Scott~Taggart and "MODERN WIRELESS." : 
e SPECIAL PANELS. e 
:Home constructors are auyi,e<l that PARAGON Radio Quality SPECIAL PANELS • 

they may send for any Sized panel p Qffi S · fi • ' • 
: specified in any of the Radio Press OSt ce peel cat10n . .1 n d fi . h e 
e publication<. P~RAGON EBONITE "Th B 'iJ:J: a~d;!~a Glounadn and mde~ 8 
.PANELSCOl!lPIYWI~hthereqmrements e est EBONITE PANELS gpatched same day !d par• 

of Percy '' . Harns, a construc:Lonal 11.6 cl n · · · h ot " '6d · t . • : authority of tile highest standing. 1na e. J square me • po, ;a~e . ex ra. e 
• , ..................... STANDARD SIZES······················ : ................................................................................... : 
: ~ 4 x 4 x fa- _19 , 1 O} x 7 xi 411 ~ ; EXTRA PRMIC

0
EDERFONR WIRDRELILLEISNSG PANDANELSENGRAVING ~ •• 

e: 6!xo;tx fo- 1/9 *J2x6xt 4/6 : • • • : 
• : s x 6 x fo 2/6 *22 x 11 xi 15/3 : To M.W. Specification only. Delivery from Stock : • e : 8 x 6 :< 1 3/3 *16 x 9 x! 9/- · S.T. 100 (2 valves) . . 7/- Experimenter's Tuner 9/- : : e: 10}x8!x! 5/3 *12xllxl; 8/3 S.T. 100 (3 valves).. 5/!1 Double Reaction .. 4/6 : e 
• : *12 x 10 x t 7/3 *18 x 6 x! 6!9 Efficient ~ingle Valve 3/6 Crystal Set (llarris).. 3/6 : e e : *12 x 12 x! 3/6 *12 x 8 x! 6/- Transatlantic . . .. 5/- All Britain 7/- : • 
• : 14 X 12 X t 1 Oj- *10 x 8 x t 6/9 De Luxe Amplifier .. 6/- V 2 Portable 5/6 : 411 • : 16 x 12 x t 11/6 • 7 x 5 x t 2/3 Single Valve All Wave 3/6 3 Valve Dual 8/6 : e 
•: J8x12xt 13/- *l0x9xl 5/8 • ................................................................................. ~ • 
• : *24 X 10 X! 14/6 • 9 X 5! X l 3/5 STOCKED BY ALL REPUTABLE STORES. • 
• : 24X12X! 17/6 *10X5X! 3/3 • 

~ j ....................................... ~~~.~~~~~.~.~ .............. ~:~ ... ; But it must be in Paragon sealed Carton. : 
e SLOPING CABINETS.··-RcBt Quality Seasoned Mahogany French Polished, Removable Bottom. Panel Fillet.. As supplied with Radio-Structa. : 
: Panel Si7A>S: 10! X 8f, 15/6 ; 12 X 10, 17/6 ; i2! X 9f, 18/_:; 14 X 12, 23/- ; 16 X 9, 22/6 ; 16 X 8, 22/·; 16 X 12, 24/- ; 24 X 10, 30/- ; 22 X 11, 28/6. • 

!PARAGON POLISHED MAHOGANY EBONITEI : . e Is NOT a Composition, but GUARANTEED POST OFFICE QUAUTY EBONITE e . 
: and is of similar specification to the now universally used PARAGON EBONITE. : 

: PANELS CUT TO SIZE, Squared, edges ground, Id. per sq. inch. I ................................................................................... 
After you have read all the balderdash about 
so-called rectifying crystals and tried as many 
pieces as hours wasted " spot-searching " try 

CURTIS .. ITE 
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Regular Programmes from Continental 
Broadcasting Stations 

Telephony except when otherwise stated. Corrected up to October 15th, 1924. 

Edited by CAPTAIN L. F. PLUGGE, B.Sc., F.R.Ae.S., F.R Met.S . Strictly Copyright. 
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W =Weather forecast. N=Stocks, ShaTes, Markets andjor News. T=Time Signal, C=Concert, Dance 
Music, Children's Stories. 

Call Sign and Wave-~ I ";;~;:of I 

Closing· 
Ref. No. down time 

of G.M.T. Name of Station. Locality where or approx. Approx. 
Trans- length. situated. I mission. 

duration Power used. 
mission. of Trans-

mission. 

WEEK DAYS 
a. m. 

···I 
! 

I 6.25 Hamburg ... --392 m. Germany T 
···l 

5 minutes 700 \Vatts. 
:z 6.40 Eiffel Tower ···. FL :z6oo m. Paris w ... 5 minutes 5 Kw. 
3 6.55 Munster --407 m. ... \Vestphalia T ••• 1 5 minutes r.5 Kw. 
4 7-05 Lausanne HB2 850 m. Switzerland \V I 5 minutes 500 watts. 
5 7-55 Persbureau PCFF 21:25 111. ••. ! Amsterdam N ! 10 minutes 2 Kw. 

MS. \raz Dias. I I 6 9.00 Voxhaus --430 m. Berlin N 3 minutes 7oo Watts. 
7 9-15 Voxhaus ~~- 43° 1}1. I Berlin N :J 10 minutes 700 Watts. 
8 9-23 Eiffel Tower FL z6oo m. Paris T (spark)i 3 minutes 
9 9·55 Persbureau PCFF 2125 m. Amsterdam N ... ro minutes 2 Kw. 

l\1.S. Vaz Dias. 
IO !0.00 Eiffel Tower FL z6oo m. Paris T (spar!{) 5 minutes 
II I0.30 Lyons YN 470 m. Lyons c Until 11 500 \Vatts 

a.1n. 
12 10.30 Kbel -- 1150 m. Czecho- N ro minutes I Kw. 

Slovakia. 
T (~par;~;~ 13 IO.+f Eiffel Tower FL 26oo m. Paris 3 minutes 

l4 10.55 Eiffel Tovn~r FL 26oo m. Paris N ... ro minutes 5 Kw. 
15 I0.55 Frankfurt --467 m. Frankfurt T I ro minutes I Kw. ... 
r6 II.OO Stuttgart -- 437 111. \Vurtembnrg N ro minutes I Kw. 
17 I I.IO Persbureau PCFF 2125 m. Amsterdam N Until I 1.30 2 Kw. 

M.S. Vaz Dias. 
r8 II.14 Eiffel Tower FL z6oo m. Paris ... T 5 minutes 5 Kw. 
19 I I. I.) Konigsbcrg --460 111. East Prussia T 5 minutes I Kw. 
20 11.15 Voxhaus --43° m. Berlin ... N 5 minutes 700 \Vatts. 
21 li ·55 Voxhaus --43° m. Berlin ... ... T I5 minutes 700 Watts. 
22 I I. 55 Leipzig --452 m. Germany N ... \ Io minutes 700 Watts, 
23 11.57 Nauen POZ 3100 m. Berlin ... T (spark)l 8 minutes 

noon 
24 12.00 Persbureau PCFF 2I25 m. Amsterdam N ... ro n1inutes 2 Kw. 

M.S. Vaz Dias. 
I 25 I2.00 Kbel IISO m. Czecho- N ro minutes I Kw. 

p.m. '"\ Slovakia. ! 
z6 12.15 Geneva 

:::i 
HBr uoo m. Switzerland 

N '"i One half- 400 Watts. 
hour. 

27 12.30 Lausanne HBz 85o m. Switzerland WT&N1 I.) minutes soo Watts. 
28 I2.45 H. ad io-Paris SFR Ij80 m. Clichy ... N I 15 minutes 8 Kw. 
29 12.45 Kbcl rrso m. Czecho- N :::1 ro minutes I Kw. 

Slovakia. 
... 1 30 12.45 Stockholm 

... 1 
440 m . Sweden w 5 minutes 500 Watts. 

31 12.45 Persbureau PCFF 2125 m. Amsterdam N ... 1 10 minutes z Kw. 
M:S. Va~ Dias. 

SFR 1780 m. Clichv c & N I 8 Kw. 32 1.00 Radw-Pane ... 

1 

... 2 p.m. 
33 1.00 Hacren ... BAV I100 m. Brussels w :::1 5 minutes 150 Watts. 
34 1.00 Munich ... --485 m. Bavaria N ro minutes I Kw. 
35 I.OO Komarow ... r8oo m. Czecho- N ro minutes I Kw. 

... 1 ... 1 

Slovakia. I 

36 1.00 Stockholm 440 m. Sweden T I 3 minutes 500 \Vatts. 
37 1.15 Voxhaus 430 m. ... 1 Berlin ... N ... 1 5 minutes 700 Watts. 
38 Persbureau PCFF 2125 m. I Amsterdam N z Kw. 2.40 ·:·1 ... 10 minutes 

M.S. Vaz Dias. 
... j 8 minutes 39 2 ·45 Eiffel Tower FL :z6oo m. 

... 1 
Paris ... [ N 5 Kw. 

40 2.45 Munster :::t --407 m. ... Westphalia ... c . .. Until 4 p.m. 1.5 Kw. 
41 3.00 Centocelle ... ICD 18oo m. Rome ... \ w ...1 ro minutes 1.5 Kw. 

i7 
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Closing 
Ref. No. down time 

of G.M.T. Name of Station. Call Sign and Wave- Locality where Nature of or approx. Approx. 
Trans- length. situated. Trans- duration Power used. 

n1ission. mission. of Trans-
mission. 

p.m. WEEKDAYS (Contd.) 
42 3·30 Frankfurt ... --467 m. 

... 1 
Germany c Until5 p.m . I Kw. 

43 3·30 l{onigsberg --460 m. ... East Prussia c One hour I Kw. 

44 3·30 Voxhaus --430 m. 
... 1 

Berlin c N ... 5·30 700 Watts. 
45 3·30 Munich --485 m. ... Bavaria c Until 4.30 I Kw. 

p.m. 
46 3·30 Leipzig --452 m. 

... 1 
Gerniany c Until 5 p.m. I 700 Watts. 

47 3·3.5 Eiffel Tower FL z6oo ni. ... Paris N 5 minutes 5 Kw. 
48 3·55 Persbureau PCFF 2I25 m. Amsterdam N 1 IO minutes z Kw. 

M.S. Vaz Dias. 
49 4·0 Kbel -- nso m. ... ! Czecho- N Io minutes I Kw. 

Slovakia. 
so 4·0 Hamburg --392 m. Germany N 30 minutes 700 Watts. 
sr 4·30 Radio- Paris SFR 'r78o m. Clichy ... NC&N UntilsAS 8 Kw. 

p.m. 
j2 4·30 Eiffel Tower FL 26oo m. 

... 1 

Paris N 8 minutes 5 Kw. 

53 4·45 Stuttgart --437 m. ... Wurtcmberg C &W Until6 p.m. I Kw. 

54 j.OO Radio-Belgique SBR 265 m. Brussels C&N 6 p.m .... Z.j Kw. 

55 5·55 Lausanne HBz 85o m. Switzerland W&N ro minutes 500 Watts. 
56 6.00 Zurich --650 m. Switzerland W&N Io minutes 1.5 Kw. 
57 6.I5 Kbel -- nso m. Czecho- C&N Until 7.15 I Kw. 

Slovakia. p.m. 
s8 7.00 Eiffel Tower FL 26oo m. Paris w 8 minutes 5 Kw. 

59 7·00 Munster --4°7 m. Westphalia C&N Until 8.30 1.5 Kw. 
p.m. 

6o 7.00 Radio-vVien --53° m. Vienna ... c Until9 p.m. I Kw. 
6I 7.00 Konigsberg --460 m. East Prussia C&N Until 8.30 I Kw. 

p.m. 
62 7.00 Hamburg --392 m. Germany C&N Until 9.50 700 Watts. 

p.m. 
63 7.00 Stuttgart --437 m. vVurtemberg C&N Until 9.30 I Kw. 

p.m. 
64 7·I5 Zurich -- 65o m. Switzerland C&N g.I5 p.m. 1.5 Kw. 
65 7·I5 Leipzig -- 45Z m. Leipzig ... C&N 8.35 p.m. 700 Watts. 
66 7·I5 Lausanne HBz 85o m. Switzerland c 8.30 p.m. 400 Watts. 
67 7·30 Frankfurt --467 m. Frankfurt C &.N Between 9 I Kw. 

and ro p.m. 
68 7·30 Stuttgart --437 m. Wurtembcrg C& N Until 8.30 I Kw. 

p.m. 
6g 7·30 Brcslau -- 4I5 m. Silesia ... c Until ro p.m. r.s Kw. 
70 7·30 Leipzig --452 m. Germany C&N Until ro p.m. 700 Watts. 
71 7·30 Zurich -- 65o m. Switzerland C&N 9·I5 p.m. 1.5 Kw. 
72 7·30 Voxhaus -- 430 & jOO m .... Berlin ... CN & W Until9.15 700 Watts 

p.m. and 1.5 Kw. 
73 7·30 Munich -- 485 m. Bavaria ... C&N 8.40 p.m. I Kw. 
74 8.15 Radio-Belgiq ue SBR ~65 m. Brussels ... N c & N Until Io.ro 2.5 Kw. 

FPTT 450 
p.m. 

75 8.30 Ecole. Sup. des m. Paris c Two or three soo Watts. 
Postes et Tcle- hours. 
graphes. 

76 8.30 I{ctdio-Paris SFR I]80 m. Clichy ... N One half 8 Kw, 

I 
hour. 

77 9.00 Radio-Paris SFR 1780 m. Clichy ... T&C 9.50 p.m. 8 Kw. 
78 9.30 Radio-Iberica 392 m. Madrid c I Until mid- 3 Kw. ... 1 

night. 
79 IO.OO Eiffel Tower FL z6oo Ill. Paris 

... 1 
T 5 minutes 5 Kw . 

So IO.IO Eiffel Tower FL z6oo m. 
... 1 

Paris ... w 5 minutes 5 Kw. 
8r 10·44 Eiffel Tower FL 26oo m. ... Paris T (spark) 3 minutes 
82 11.57 Nauen POZ 3Ioo m. Berlin T (spark) 8 minutes 

SUNDAYS 
a.m. 

83 7,00 

I 
Frankfurt ... ... '-- 467 m. 

... 1 
Germany ... r c ""[ One hour ... I Kw. 

84· 7·55 Hamburg ... ... -- 39:! m. ... Germany .. . T .. . 5 minutes 700 Watts. 
ss 8.oo Leipzig ... ••• 1 --452 m. Germany ... c I One hour 700 Watts, 

I ... 1 
'"I ... 

86 g.oo Komarow ... ... -- r8oo m. ... Czecho- c ... 1 One hour .. . I Kw. 

I Slovakia. 
87 9·2 3 Eiffel Tower ... FL z6oo m. 

... 1 
Paris ... .. . T (spark)[ 3 minutes -

88 9·50 Konigswuster- LP 68o m. ... - c ... One hour ... 6 Kw. 
hausen. 

89 10,00 Eiffel Tower ... FL z6oo m .. "'j Paris ... ... T (spark) 5 minutes -
90 10,00 Kbel ... ... -- IIjO m. ... Czecho- c ... One hour .. . 1 Kw. 

Slovakia. 
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3 Additional models to the 

" Dragon '' range. 
Representing a most important advance in the production of 
small and medium size Loud Speakers, the three new 
AMPLION models illustrated and briefly described will be 
found of exceptional interest to the Technician, the Wireless 
Enthusiast and to the Listener-in desirous of "Better 
Radio Reproduction." 

Although all the advantageous constructional features dis
tinguishing Standard AMPLION models are provided in 
these dzsigns, the prices are not merely moderate but extra
ordinarily low ,and possible only by manufacture at the hands 
of specialists upon the most approved lines experience 
can suggest. 

THE NEW "DRAGONFLY." 
An Amplion Baby. 

A perfect replica on a reduced scale of the 
famous " Standard " Dragon model. For 
a miniature Loud Speaker the "Dra9.onfly" 
is outstanding in its efficiency-anording 
considerable volume, coupled with extreme 
clarity and " full" tone. The electro
magnetic unit incorporating the new .. float
ing" diaphragm, and the non-resonating 
sound conduit, are exclusive Amplion 
features. 
ARror, r2o ohms; ARro2, zooo ohms: 
diam. of trumpet, si"; over-all height, g•. 

Price 25/-

THE " NEW" JUNIOR. 
In performance the 11 New" Junior is 
actually a "Senior'' Loud Speaker, and 
compares favourably with in~truments 
listed at twice and thrice the figure. All 
the latest improvements are embodied in 
the assembly, which reveals an efficiency 
not previously considered possible in a 
model so reasonably priced. 
ARn:o, 1:20 ohms; ARIII, 2000 ohl)]S; 
diam. of trumpet, Io"'; over-all height, I5l .... 

Price £2 : 10 : 0 

The "NEW'' JUNIOR-DE-LUXE 
A Loud Speaker of high degree, the '' New " 
Junior-de-Luxe can best be described as 
an aristocrat of Loud Speakers sold at a 
decidedly democratic price. 
Corresponding in proportioJ?S. to ~he u N~w" 
Junior type, the de luxe editiOn ts provtded 
with a wood trumpet of umque destgn. 
In this horn the oak or mahogany panels, 
as the case may be, are united by a series 
of metal ribs, affording an assembly of 
particularly attractive appearance. 
AR1I3, 1:20 ohms; AR114, 20~0 ohms,: 
diam. of trumpet ro• ; over-all hetgbt I5l . 

Price £3 : 5 : 0 
Mahogany Horn 3/6 extra. 

Obtai11ablejrom all w,:reless Dealers of Repute. 

ALFRED GRAHAM & CO. 
(E. A. GRAHAM) 

St. Andrew's Works, Crofton Park, 
LONDON, S.E.4. 

Telephones : 
Telegrams; 

Sydenham 28zo-r-2. 
u Navalhada, Catgreen, London." 

CONSTRUCTORS! 
Please note that we can supply from Stock Cabinets, Panels, 
etc., for all Sets as described in this journal and in other Radio 

Press Publications. Send stam.p for descriptive leaflets. 
Examples:
Four-Valve Family 
Simplicity Three-Valve 
All Concert-de-Luxe 
Omni Circuit 
All Britain .. 

Cabinet. 

18/-
21/-
26/-
27/6 
21/-

Panel. 

Extra for carriage and packin; on post orders • • 1/6 

15/6 
12/-
15/-
24/-
15/-
9d. 

All cabinets are best seasoned walnut, hand-made and 
polished. Panels are guaranteed electrically, matt non
metallic finish, edges squared, accurately drilled and 

engraved. 
Sp~cial GalJinets and Panels made to Customer's drawings. 

S.A.G. "Tapa ''Plug and 
Socket Terminals 

" the gadget of a thousand uses," in 
red or black and five other colours. 
"Once used always used." 1t- per pair. 
Sample pair lree to all Clients ordering 

panels or cabinets. 

S.A.e. Fireside PI ug. 
The last word in comfort and efficiency, 
for plugging in distant headphones, loud 

Plug and Socket Terminals. speakers, etc. 2/6 each. 

REGISTER YOUR NAME for our new ZOO page List, an 
Encyclopaedia of Information, ready this month. Sent on 

receipt of 2d. stamp. 

"S. A. CUTTERS," 
15, Red Lion Square, London, W .C.1. 

'Phone: Ch:1ncery So42. 

It will pay you always to watch VVIRELESS VVEEKLY Ad11ertisements. 



iv \\7IRELESS \VEEKLY 

I I/ 

=t~_;,·-

;!..: 

ADVERTISEMENTS OcTOBER 22ND, 1924 

the 
free 

object of 
movement 

Though not so stern in purpose as the movement of the Anti-Aircraft Gun-the 
movement of the Polar Universal Coil Holder is alike in principle, with the same 
ultimate object of accurate adjustment. 
As the gun was specifically designed to follow quickly and precisely the rapid 
evolutions of the enemy raider through an ever-changing sphere of flight-so is 
the Polar Universal Coil Holder designed for an equally unlimited range of 
adjustment of coils. 

POLAR 
2-COIL 

UNIVERSAL 
HOLDER 

Provisionally protected under Patents and Designs Act. 

Offers widest possible limits of yariation when 
coupling two or more circuits. 
The Polar Universal Coil Holder consists of tWo 
coil-receptors-one fixed and the other displace
able in the same plane, or at right angles to it 
through a complete sweep of 36o degrees. It 
also has a forward movement allowing perfect 
centring of coils. 
THE; MOVING COil, CAN BE; COMPI,E;TE;I, Y 
RIWERSED. 
Absolute· maximum scope of movement there
fore provides the greatest possible advantage in 
experimental work. 

The utmost closeness of coupling can also be 
obtained. The Holder is made to take the 
largest size (No. r,soo) of ordinary plug-in coils 
in both plugs even with these heavy coils, and 
the adjustment is firm and steady as the spindle 
can be firmly secured by means of a clamping 
screw in any position. Tbere are no rubbing or 
sliding contacts. 
llritish made of finest materials, and covered by 
the Polar Guarantee. 
Unmounted 
Mounted (as illustrated) 

10/6 
13/-

Fleet Ad. eo. 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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Closing 
Ref. No. down time 

of G.M.T. Name of Station. Call Sign and Wave- Locality where Nature of or approx. Approx. 
Trans- length. situated. Trans- duration Power used. 
mission. mission. of Trans-

mission. 

SUNDAYS (Contd.) 
a.m. 

... j r hour ... , 91 10.00 Breslau <JI5 m. Silesia c !.5 Kw. 
92 10.00 Radio-Wien 530 m. Vienna c ... 2 hours ... I Kw. 

93 w.;1o Lyons YN 470 m. Lyons c . .. Until II a.m. 500 Watts, 

94 10.30 Stuttgart --437 m. VVurtemburg .. c I r hour ... 1 I Kw. 

95 10.44 Eiffel Tower FL 26oo m. Paris T (spark): 3 minutes 
96 ro.5o Konigswuster- LP 21>00 m. Berlin ... c 

. .. 1 

Until 11.45 6 Kw. 
hausen. a.m. 

97 10.55 Eiffel Tower FL '2.6oo m. Paris N . .. 5 minutes 5 Kw. 
98 11.00 Stockholm ... --· 440 m. Sweden c . .. ! Until 12.15 500 Watts; 

:::1 
p.m. 

99 1!.10 Zurich -- 6jO m. Switzerland c 1 hour 1.5 Kw. 
lOO II.I5 Konigsberg --- 460 m. East Prus~ia .. T 5 minutes I Kw. 
IOI 1!.57 Nauen POZ zooc m. Berlin T (spark)' 8 minutes 

p.m. 
102 1.00 Radio-Paris SFR IjSO Clichy C&N 2 p.m. 8 Kw. 
103 3.00 Ned. Radio Indus- PCGG 1070 m. The Hague C&N Until 5.20 1.3 Kw, 

trie. p.m. 
104 3.00 Breslau --415 m. Silesia ... c Until 3·45 1.5 Kw, 

I p.m. 
105 3.00 Stuttgart --437 m. Wurtemburg c Until5 p.m. I Kw. 
ro6 3.00 Radio-Wien I --530 m . Vienna c 2 hours I Kw. 

... 1 

107 3.00 Frankfurt ... ... -···· 467 m. Germany c I hour I Kw. 
108 3·3° Munich --485 m. ·Bavaria c Until 5 p.m. I Kw. 
109 4.00 Hamburg ... ---392 m. Germany c 30 mins. 7oo ·watts; 
IIO 4-45 Radio-Paris SFR I78o m. Clichy C&N 5-45 p.m. 8 Kw. 
Ill s.oo Radio-Belgique SDR 265 m. Brussels c 6 p.m. 2.5 Kw. 
II2 6.00 Eiffel Tower FL 26oo m. Paris N ro mins. 5 Kw. 
Il3 6.00 Voxhaus ---430 m. Berlin . .. c 30 mins. 700 Watts. 
llf 7·00 Radio-vVien --530 m. Vienna c Until9p.m. I Kw. 
115 ].00 Stockholm --440 m. Sweden c Until 10 soo Watts. 

p.m. 
II6 7.00 Munster --407 m. Westphalia c Until 9.30 r.5 Kw. 

p.m. 
II7 7.00 Voxhaus -- 430 & 500 m .. Berlin ... c Until g.r5 700 Watts.& 

p.m. 1.5 Kw. 
rrS 7.00 Konigsberg --46om. East Prussia c Until 8.30 I Kw. 

p.m. 
119 7.00 Hamburg ... --392 m. Germany c Until 9·45 700 ~Watts, 

p.m. 
120 7.00 Eiffel Tower FL z6oo m. Paris w 8 mins. 5 Kw. 
I21 7·15 Lausanne HBz 850 m. Switzerland c Until 8.30 5oo :watts, 

p.m. 
I22 7·15 Zurich --650 m. Switzerland C&N Until 9·15 1.5 Kw. 

p.m. 
123 7· 1 5 Leipzig --452 m. Germany C&N Until 8.40 700 Watts, 

p.m. 
124 7·30 Breslau --415 m. Silesia . .. c Until ro p.m 1.5 Kw, 
125 7·30 Stuttgart --437 m. Wurtemburg .. c 10.30 p.m.l I Kw. 
126 7·'f0 NE-d. Seintoestellen NSF wso m. Hilversum c Until ro.ro 1 Kw. 

Fabriek p.m. 
127 8.15 Radio-Belgiquc SBR 265 m. Brussels u;~~~. ro.1of 

2.5 Kw~ 

128 S.JO Radio-Paris SFR r78o m. Clichy N Untilgp.m. 8 Kw. 

129 8.30 Ecole Sup. de Postes FPTT 450 m. Paris c Between 1 500 vVatts, 
et Telegraphcs ro.3o and' 

midnight 

130 g.oo Radio-Paris SFR 1780 m. Clichy c Until w.45 8 Kw. 

131 9·30 Petit Parisien --340 m. Paris 
p.m. 

c Until 12.30 400 Watts, 
a.1n. 

132 9·30 Eadio-Iberica --392 m. Spain c Until 12.30 3 Kw. 
a.m. 

133 10.00 Eiffel Tov;er FL 26oo m. Paris T (spark) smius. 

134 I0.44 Eiffel Tower FL z6oo m. Paris T (spark) 3 mins. 

135 1!.57 Nauen POZ 3100 m. Berlin T (spark) 8 ruins. 

SPECIAL DAYS 
p.m. 

136 3.00 Radio-\VieD. 
... 1 

-.-530 m. 
. ... 1 

Vienna . .. 1 Mon.,Wed., Until5p.m.l I Kw. 

Fri. C j 
137 4.00 Lausanne ... . .. HBz 85o m. . .. Switzerland ... Wed., C 

I hour 400 Watts. 
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Ref. No.! 
of 

Trans-
mission. 

G.M.T 

4-30 

5·15 

Name of Station. 

Ecole.Sup.des Pastes 
et Telegraphes. 

Komarow 
Zurich 

Zurich 

Call Sign and Wave- Locality where Nature of 
length. situated. Trans-

mission. 

SPECIAL DAYS (Contd.) 
FPTT 450 m 

-- r8oo m. 
--6som. 

--6som. 

... 1 Paris ... ...\ Thurs., C 

Czecho-Slovakia Thurs., C 
Switzerland ... Mon.,Wed., 

Switzerland 

October 22, 1924 

· Closing 
down time 
or approx. 

duration 
of Trans-
mission. 

2 Hours I 
I hour 
Until 5.50 

p.m. 
r half-hour 

Approx. 
Power used 

soo vVatts. 

I Kw. 
r.s Kw. 

1.5 Kw. 

5-40 Ned. Seintoestellen NSF IOjO m. Hilversum 

Fri., C 
Thurs., 

Sat., C 
... 

1 

Mon., C , Until 6.40 
p.m. 

I Kw. 
Fabriek. 

6.00 Eiffel Tower ... FL 26oo m. Paris ... Mon.,Wed., 
Fri., & N 

Until 6.50 
.p.m. 

5 Kw. 

5 Kw. 6.oo Eiffel Tower FL 26oo m. Paris IO mins. 

6.00 
].00 

].00 

Voxhaus 
Svcnska :::1 
Stockholm ... ... 

--430 m. 
--470 m. 

--440 m. 

Berlin ... 
Stocldwlm 

s~vedcn ... 

Tues., 
Thurs., 
Sat., N 

Wed., C 
Tues., 
Thurs., C 
Wed.,Fri., 
Sat., C 
vVed., C 

30 mins. 
Unti!IO 

p.m. 
Until IO 

p.m. 

700 Watts. 
300 \Vatts. 

500 Watts. 

soo Watts. q8 7·4° 

8.10 

Smith & Hooghoudtjl 

Middelraad 

PAs rosa m. 

PCMM 1050 m. 

PCGG ro7o m. 

PXg 1050 m. 

Amsterdam 

Ymuiden ... 1 Sat., C 

Until 9.40 
p.m. 

Until 9.40 
p.m. 

300 \Yaits. 
I 

ljO Ned. Radio Industrie
1 

The Hague Mon., C Until 10.10 
p.m. 

1.3 Kw. 

152 

153 

154 9.30 

155 IO.OO 

Amsterdam 

Ned. Seintoestellen 
Fabriek. 

Le :Vfatin 

Petit Parisien 

Rarliri-Paris 

:•••••••••••••••••••••••••••••••••••e••••••• . 
. 
: . 
: 

TEST REPORT ON "A 
USEFUL THREE-VALVE 

RECEIVER. 11 

The receiver to which this 1'efers is 
described on p: 21. · . eGee•••····································· 

This set was tested about 9 
miles from 2LO on a 75-ft. twin 
aerial 45 ft. high. 

Using constant aerial tuning, 
with a No. so coil in the aerial 
socket and a No. so in the reac
tion socket, good loud-speaking 
was obtained from London (2LO) 
~with the condenser set at 44°. 

A hi~h~tension voltage of ap
proximately 8o v. was used, and 
a grid bias of 3 volts. Very 
good and very clear speech was 
obtained in the loud-speaker, 
being audible outside the house 
with doors and windows shut. 
Louder results were obtained by 
the use of series condenser and 
a No. 75 coil in the aerial socket 
and a 75 in the reaction socket. 

Holland ... 
... 1 

... Hilversum 

Tues., C 

Fri., C ... 

Until Io.4o 
p.m. 

Until 9.40 
p.m. 

6oo Watts. 

I Kw. NSF roso m. 

SFR 1780 m. i 

... 11 

Paris ... 
1 

znd and 
4th Sat. 
of month, 
c 

1 Until ro.so 
p.m. 

Io Kw. 

--340m. Paris 

SFR r7So m. ... Clichy 

The condenser dial read 12o0
• 

The same values of H. T. and 
grid bias were used. 

Manchester was received very 
well on the 'phones, being audi
ble in the loud-speaker, and 
speech read at 5 and 6 ft. The 
aerial coil used was a No. so, 
constant aerial being- employed, 
a No. so being used for reaction. 
The condenser reading was 24°. 

Bournemouth could be heard 
when London was quiet with the 
same coils, and C.A.T. with the 
condenser set at 52°. 

Birmingham was received 
with the condenser set at I 28°, 
using· the same coils as above, at 
rather weak signal strength, but 
speech was perfectly intelligible. 
On changing t:he coils to 75's 
little better results were ob
tained, the condenser reading 
then being 6o0

• 

Aberdeen was received with 
the same coils in position, the 
condenser dial being set at 92°. 

20 

Tues., 
Thurs., C 
Wed., 

Fri.,C 

11.30 p.m. 

Until ro.45 
p.m. 

4oo Watts. 

8 Kw. 

. .................................................... . . 
A LONG-RANGE TWO

VALVE SET 

····················································· 
SrR,-In reference to the '' Long

range Two-valve Set," by Mr. 
Underdown, details of which were 
given in your excellent paper of 
September 17, as soon as I read 
of it I started to assemble it. l 
did not keep strictly to instructions 
in that I did not use square-law 
condensers and I did not mount the 
coil-holder on the panel. Well, as 
soon as I turned on the filaments J 
started to receive signals. So far I 
have logged all B.B.C. stations, 
except Aberdeen and Newcastle, the 
latter being very difficult to hear in 
this district; Brussels, Radio 
Paris, Ecole, Berlin, and ~t this 
moment I have got another German 
station I do not know the name of. 
To-night or, to be more correct, 
to-morrow morning, I am going to 
try for America. I will let you 
know results later. 

B. ALCOCK. 
Bedford. 
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Fig. 1.-Any of the well-known maket of p[U6·in coila 
and valve• rn.Q. l.e uaed. 

M ANY readers, while pre
ferring the purity of tone 
and absence of distortion 

produced by the resistance-capac
ity method of low-frequency 
amplification, deplore, to some 
extent, the fact that an extra 
valve is needed to produce the 
same effect as when transformer 
coupling is used, two stages of 
resistance coupled note magnifi
cation ·being, roughly, equal to 
It of transformer'coupling. 

The effect of using one stage of 
transformer amplification and one 
of resistance was tried, and the 
results obtained justified the 
making of the receiver to be 
described. 

The full benefit of a stage of 
transformer coupling is obtained, 
but the second stage of note 
magnification, consisting, as it 
does, of resistance coupling, pre
vents any . trouble arising due to 
interaction between transformers, 
or any extraneous noises which 
are quite common with some of 
the cheaper transformers when 
used in two or more stages. 

telephone receivers, may have 
a higher anode potential than the 
other two valves, as it is the last 
low-frequency amplifier; there
fore, the same tapping on the 
H.T. battery will suffice for this 
valve as for the second, in the 
anode circuit of which we have 
a xoo,ooo ohm resistance which 
cuts the plate voltage down. 

The Receiver 

Some idea of the appearance Qf 
the finished reCeiver may he 
gathered from the photograph, 
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....................... : 
A Useful 

Three-Valve 
Receiver 

By HERBERT K. SIMPS.ON • 

• Simplicity of adjustment and : 
purity o'f reproduction are out• • 

• atandin11 featurea of thia in-
atrument • 

• • . . . . . . . . . . . . . . . . . . . . . . . . 
Fig. r, which shows the set com
plete with valves a~d coils. On 
the left of the receiver are seen 
four terminals, these being in the 
aerial circuit, and enabling series, 
parallel, or constant aerial tuning 
to be employed at will. At the 
back of the two-way coil holder 
are two more terminals, by means 
of which the connections to the 
reaction coil may be reversed. 
The valves are situated at the top 
of the panel, with the resis_tances 
in front, that at the top control
ling the second valve. · 

The battery terminals are seen 
on the right of the receiver, .the 
order being: two separate high
tension terminals, common H.T. 
negative and L.T. positive, L.~. 
negative and positi':e of gnd 
biasing battery ; while the last 
two terminals are for separate 
application of negative bias to 
the second and third grids. The 
telephone receivers or loud
speaker are joined up to the 
terminals in the front of the panel. 

Owing to the voltage drop 
across the anode resistance, separ
ate terminals for the application 
of high-tension voltage must be 
provided for the first and second 
valves. The last valve, in the 
anode circuit of which are the Fi11• 2.-The aet with valve• and coils removed. 
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Fig. 3.-Low-capacity valve sockets and filament resiatance• for bright or dull emitters 
are refinements of value here. 

The Circuit 
Fig. 4 is a drawing of the circuit 

arrangements, and it will be seen 
that the first valve, Vr, acts as 
a rectifier, the coil Lz serving 

to introduce reaction by coup
ling with L~ in the aerial 
circuit. A low-frequency inter
valve transformer constitutes 
the coupling between Vr and 

22 

V2, while a roo,ooo ohm re
sistance, R5, and a condenser, 
C4, of o·z p.F capacity serve 
to couple the valves V2 and 
V 3 together. 
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Constant Aerial Tuning 

By connecting the aerial lead 
to terminal A, leaving Ar free, 
joining C and E together, and 
earthing the tenninal E, constant 
aerial tuning, with parallel aerial 
tuning condenser, is appliedo to 
the circuit, while by joining. the 
aerial lead to Ar, leaving A free, 
and the eartll to E, C and E 
being joined together by a· piece 
of wire, ordinary parallel tuning 
is applied, the constant aerial 
tuning condenser, C.A.T., being 
omitted from the circuit In both 
these cases tuning is carried out 
by variation of the condenser Cr, 
which is in parallel with the aerial 
tuning inductance Lr. . 

Series Tuning 

On the shorter ~ave-lengths it 
is often desirable to have the 
aerial tuning condenser in series 
with the coil Lr . This may be 
effected in the present receiving 
set by joining the aerial lead to C, 
leaving both A and AI free, and 
connecting the terminal E to the 
earth. For a given wave-length, 
a larger coil will be required 
when using series tuning than 
when the ordinary parallel con
nection of the aerial tuning con
denser is employed. 

Supply Arrangements 

The arrangement of terminals 
for battery supply can be followed 
from the circuit diagram. It will 
be seen that the terminal H.T. +r 
supplies the anode of the first 
valve, while H.T. +2 serves both 
the second and th.ird valves. Two 
separate terminals for grid bias 
are provided, that labelled 
G.B.-1 being joined to the I.S. of 
the low-frequency transformer, 
the O.S. of which is connected to 
the grid of V2, while G.B.-2 is 
joined to the lower 1end of a 
2-megohm leak, the upper end of 
which is connected to the grid of 
V3. By this mea'ns suitable grid 
voltage may be applied to the 
grids of each valve, and the ex
perimenter may be sure that he is 
operating his valves to the best 
advantage. 

Components Required 

The components required are 
as follows :-

r Ebonite Panel, 12 in. by 8 in. 
by i in. (Paragon, Peter 
Curtis, Ltd.). 

I 2-way coil holder (Goswell Eng. 
Co., Ltd., Cam Vernier). 

3 Filament Resistances (Micro-
stat, Wates Bros.). 

I L.F. transformer (Tangent). 
I o·ooos JLF variable condenser. 
3 valve holders (H.T.C. Electri-

cal Co., Type C). 
I o·ooo1 JLF fixed condenser 

(Lissen, Ltd.). 
I o·oo03 JLF condenser and 2-

megohm leak (Dul:!ilier, 
Ltd.). 

2 o·oo2 JLF fixed . condensers 
(Dubilier, Ltd.). 

I o·2 JLF T.C.C. condenser. 
r roo,ooo ohm resistance (Dubi

lier, Ltd.). 

Wireless Weekly 

structor drilled the holes in a 
dimensioned place for the trans
fonner1 he might quite conceiv
ably find that his tran!'jformer 
would not fit, and he would, in 
the majority of cases, blame the 
drawing. In many cases, drilling 
templates are supplied, and these 
should be used where possible, as 
they make accurate drilling a 
much easier task. 

The remainder of the construc
tion is straightforward, and calls 
for no comment. Wiring, which 
is carried out in square section 
tinned copper wire, will be clear 
from the wiring diagram, Fig. 7, 
while the back-of-panel photo-

1 

Fig. 4.-The circuit diagram. 

I 2-megohm resistance, with clips 
(Dubilier, Ltd.). 

14 terminals. 
The names of the makers are 

given in the above cases; but it is 
not of essential importance that 
the parts used should be of the 
make specified, and the construc
tor may use such parts as he may 
already possess, provided these 
are of a good reliable make, and 
in proper condition. · 

The beginner who has any 
doubts about the matter is advised 
to follow the author's list if he 
wishes to obtain the same results. 

Constructional Details 

Fig. 6 shows the top-of-panel 
layout, and the necessary dimen
sions for drilling will be found 
thereon. In some cases the posi
tions of screws are not dimen
sioned. This is because the com
ponent which they hold in place 
is likely to require different spac
ing when another model is pur
chased. For example, if the con-
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graphs will also prove of assist
ance to the constructor in his 
work. 

The Contain!n~ Box 

The panel, when completed, 
may be mounted in any suitable' 
form of box or cabinet, to suit the 
needs of the individual. In the 
present case, a cabinet of the 
sloping front or desk type was 
chosen, and the whole presents 
a neat appearance. 

Oper~tin~ Details 

Almost any good make of re
ceiving valve will be found suit
able for this receiver, and possibly 
the constructor may already pos
sess three which will be found 
satisfactory. A voltage of 6o to 
70 volts should be applied to the 
terminal H.T.+ r, while about 
roo volts may be required at the 
terminal H.T.+ :?. The voltage 
of the low-tension accumulator 
should . be suited to the valves 
used, but either bright or dull 



Wireless Weekly October 22, 1924 

Fig. 5.-This uiew, from another angle, will give further assistance in wiring. 
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Fig. 6 .-Front of panel drilling diagram. Blueprint 68a. 

emitter valves may be used, as 
the filament resistances provided 
are capable of dealing with both 
patterns. 

Testing the Set 

When complete, the receiver 
may be joined up to an aerial and 
tested. Connect the accumulator 

and grid biasing batteries to the 
correct terminals, as shown in 
Fig. 6, and turn the filament 

(._.oncluded on page 32) 

Fig. 7.-Practical wiring diagram. Blueprint 68b. 
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Our photograph 
shows Mr. G. P. 
Fox, the Director 
of the Leeds Relay 
Station, reading 
the news bulletin • 
Note the micro
phone on the right, 
reating in its crepe 

rubber cradle. 

Mr. Harvey, the 
Engineer-in
Charge of the 
Leeds Relay Sta
tion_, 1•s here seen 

standing before 
some of the ap
paratus in the 

control room . 

. . 

The Chilclre.n's 
Hour at the Hull 
Relay Station in 
which Uncle Jerry 
(left), Auntie lda, 
and Uncle Leslie 
are parficipating. 
This Station is 
bec:pming increas• 
ingly popular·with 
the local children • 

l 

........................................................... ~· · .......................... . 
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An American amateur build
ing his neutrodyne receiver. 
T la is photograph c le a r ly 
shows how the coils are stag
g:ered in relation to each other. 
Balancing the condenser 
values is a difficult matter iJt 

this design. 

Mr. P.H.Cook,A'ssis· 
tant Engineer at the 
Hull Relay Stalion, 
adjusting the trans• 
rnitter. This photo
graph gives a good 
idea of the size of 

valves used. 

Another view ol the 
Hull ·Relay Station 
showing Mr. Cook a t 

the switchboard. 
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. 
Fik• 3.-The completion of tlae 
fird layer • 

Fig. 4.-Soldering the 
ends of the winding to 

the pin and socket 
of the plu.g • 

r·~:==~··~=~:·····l 
~ Tuning Coils i 
: : i By G. P. KENDALL# B.Sc. ~ 
; StaR .Editor. : 
: : 
E ; ······················································· 

Fig. I.-Preparing the former. for 
uae. The one illu•trated i• a com• 
mercial product knopm aa the "E.C." 

Fig. 2.- The former 
ready for the com· 

mencement of the 
winding • 

Fig. G.-When the coil i a 
complete i t is impregnated 
with paraHin wax and taken 

o fl the former . 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• ........................................................ . . . . . . 

~. Home-made coils pos- ~.: 
sess many virtues, and 

; provide a most interest- i 
~ ing line of research for i 
i:. the keen experimenter. f:. 

This series of illustra-
~ tions gives a complete ~ 
: guide to the winding of : : : 
~ a honeycomb coil. ~ ....................................................... 

Fig. 7.-The end of the tape 
is secured with Chatterton's 

compound. 
Fig.6.
Binding the 
coil with " Empire " 
tape as a protection 
ag'ainst damp.ge. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
•• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Fig. 8.-The coil may be attached to • 
the pluS' by means of a band and 

two' screws. • 

Figa. 9 and 10.-This is a good method of attach
ment (covered by Burndept P'ltents) errploying 
a binding of adhesive tape afld a segment of 

fibre. 

• 
~ 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ . . . . 
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Fig.l .-Valve panel . 

I NTERESTING new circuits 
and improvements on, or 
modifications of, old ones are 

always being published which all 
wireless enthusiasts keenly desire 
to try out. The difficulty is that 

Fig. 2.- How the board is 
made up. 

even if we have all the components 
required such as transformers, 
condensers, resistances, gridleaks, 
inductances, and the like, these 
things have to be mounted in 
some sort of way, and this takes 
time . 

The layout board to be des
cribed in this article meets all the 
requirements of the experimenter . 
Both the board itself, and its 
fittings, are easy and cheap to 
construct, and once they have 
been made up one has at hand an 
outfit which is invaluable for 
experimental work of all kinds . 

The board itself is merely a 
plank of !-inch wood-plain deal 
will do quite well, though polished 

:····················································: 
: : . . 
: : . . 
i A Useful i . . . . 
1 Layout Board 1 . . 
! ~ E By R. W. HALLOWS, M.A., E 

; StaH Editor. E 
: : 

~ ..................................................... ~ 
hard"wood, o£ course, looks much 
better. If a soft wood is used it 
should be ! inch thick, but 
! inch will suffice for oak, 
mahogany, or teak. Suitable 
dimensions are from 24 to 30 
inches in length, with a width of 
IO or I2 inches. A 24-inch board 
will enable practically any com
bination containing up to four 
valves to be wired up .without 
crowding, whilst a 30-inch board 
gives ample room for five or six 
valves. Fig. z shows the way in 
which the board is made up. It 

WING NUT 

Fig. 4.-How terminals can 
be improvised. 

is simply raised upon battens at 
eith~r end, rt inches deep, so that 
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Fig. 5.- A gridleak uni t . 

there is plenty of clearance be
tween its underside and the table 
upon which it stan~. 

Fig. 6.- W{ring of terminals • 

All holes shown are made with a 
tinch hit, preferably of the auger 
type. · Each hole is provided with 
a pair of 4B.A. panel bushes in 
which a terminal of medium size 
is mounted. 

Some difficulty may be ex
perienced in obtaining ready-made 
terminals with shanks sufficiently 
long to enable them to be used 
in f-inch wood. The n:Pnimum 
length of shank required in this 
case is rt inches . . Terminals can, 

Fig. 7 .-CUp-in condenser 
unit . 

however, be made very easily 
and cheaply in the workshop 
from 2-inch lengths of 4B.A. 
studding, and milled~edged, or 
wing, nuts which are obtainable 
from any good tool shop. A 
simple home~made terminal is 
shown in Fig. 4· The round 
nut should be run on to 
the studding until . its top is 
about i inch below the end 
of the rod. The nut should 
then be fixed firmly in position 

• 5q 5. s· as shown by "prick~punching" 
• Fig. 3.-Drilling details of the board. with a .fine-pointed centre punch. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Fig. 8.-A mounted 
filament ,.eei.tance. 

Milled headed nuts may, of course 
be used instead of the wing pat~ 
tern for the top portions of the 

Fi(l. 9.-Drillin(l details of 
ualue panel. 

terminals, but I think personally, 
that wing nuts are to be preferred 
on a board designed for quick 
layouts, since they enable one to 
make sound-tight connections 
very quickly, and to undo wires 
in a moment. Fig. 6 shows the 
way in which the board is wired. 

We now come to the various 
components and the mountings 
which are made up for them. 
The photograph shows a very 
useful type of valve holder which 
occupies little space and is not 
liable to be upset. It is made 

Fig. 10.-Base for anode 
resiatances, etc. 

from a piece of t-inch ebonite, 
3 inches long and It inches wide, 
laid out and drilled in the way 
shown in Fig. 9· All holes are 
4B.A. and may be made tapped 
or clearance, according as the 
constructor prefers to screw in 
his terminals or valve legs or to 
fix them with nuts. The counter
sunk holes at the corners are for 
I-inch 4B.A. SCJ.:ews, which serve 

:····················································: . . 
: : 

qairements of the ex· 
perimen ter. in a unique 
fashion, greatly simp/i. 
fying the trial of new 

circuits. 

: .................................................... : 
as legs for the holder, raising it 
above the board upon which it 
stands and insulating the shanks 
of valve legs and of terminals. 

Succeeding photographs show 
variable gridleaks and anode re
sistances ready for use on the 
circuit board. The various makes 
of these components difier slightly 
in design and in dimensions, but 
the same type of mounting will 
do for the majority of them. 
To make such a mounting we 
require a piece of i-inch ebonite 
3t inches in length and It inches 

~- .3~- -
-±~ ... 
-f.·-------- --·~ 

• +·-·-· -·-·-1-B.~cs~+ 1.£ 
" -- ·-·-·-·-·~ . 

Fig. 11.- Base for clip condenser 
stands. 

wide, the drilling layout of which 
is given in Fig. IO. 

Clips which will suffice for prac
tically every type o£ variable 
gridleak or anode resistance are 
shown in Fig. I4: These are made 
from sheet brass or German 
silver. Nearly every kind of 
anode resistance or gridleak of 

Fig.14.- Re•i•tance clip•: .. 
the variable pattern has one 
contact consisting of a 4B.A. 
screw inserted into the cap at its 
lower end, and the other is usually
made with the bush through 
which the threaded plunger, 
actuated by the knob, passes. 
We can, therefore, make one o£ 
our clips with a 4-B.A. clearance 
hole for the end contact screw, 
but in the other it is best to make 
a i-inch hole to be on the safe 
side. In some of these cQIIlponents 
the bush is made from zB.A. 
material, but in others, it is oB. A., 
or even a little larger. A slot 
should be filed ftom the top of 
each clip into the holes made as 
shown m Fig. I4, so that the 
resistance may be slipped into 

r 

Fig. 12.-Mounted reaiatance uniu. 
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place by merely loosening the 
4B.A. screw, and the collar which 
acts as a "one-hole" fixing. As 
these components vary a little 
in length it might be as well also 

Fig. 1 G.-Stand for 11one-hole" 
fixing component•. 

to file slots running into the 
4B.A. clearance holes through 
which the tenninals are passed. 
When this is done the distance 
between the clips can be adjusted 
to . suit any particular leak or 
resistance- without difficulty. 

For fixed gridleaks and anode 
resistances a simple mounting is 
that shown in Fig. 5 photo
graph. Here, again, the holes 
in the clips through which the 
terminals pass may have slots 
cut into them so that the distance 
between the clips may be adjusted 
and components of various lengths 
securely held. The dimensions of 
the eboqite required for making 
mountings for fixed leaks and 
resistances are exactly the same 
as those given in Fig. ro, but there 
is no need to make the clips so 
high; from i inch to ! inch will 
be found sufficient for them. 

Undoubtedly th~ best kind 'Of 
fixed condenser to use with the 
layout board is the type with a 
miea dielectric made with metal 
ends which fit into clips. 

The great advantage of using 
them is that once a suitable 
mounting has been made up 
condensers of any capacity 
between ·ooor p.F and ·or p.F 
can be inserted into the clips 

i·······················································-··········· .. ············································i 
: : : : ! A Useful Three-Valve Receiver l 
: (Concluded from page 25) ; 

~ ~ ························································· ........................................................ . 
resistances to the off position. The 
valves may now be inserted and 
the resistances just turned on to 
see if the filaments light correctly. 
I£ all is well, the H.T. battery 
may be joined up. 

For an initial test, it may be 
found simpler to join the ter
minals H.T. +I and H.T. +:2 to
gether, connecting them by a 
piece of wire to th~ high-tension 
battery . . Also, when first using 
the receiver, the terminals 
G.B.-r and G.B.-:2 may be 
shorted to L.T.-G.B.+. 

and vary the condenser Cr slowly. 
When signals are heard, bring Lz 

October 2:2, 19:24 

upon it in a moment. To change 
the capacity of any condenser in 
circuit, therefore, no connections 
or disconnections need be made. 
To make a stand for condensers 

Fig. 16.-Anode or choke coil 
stand. 

of thiS kind we require a piece of 
ebonite 3t inches in length by 
rl inches wide. The dril).ing 
layout is shown in Fig. u . It will 
not be necessary to make clips 
since these can be purchased so 
cheaply from makers of clip-in 
condensers. 

(To be concluded) 

.obtained in operating the receiver 
the effect may be tried of -yarying 
the voltage applied to the high
tension positive terminals. Take 
separate leads from each of these 
positive terminals to different 
tapping points on the battery. 
Also, about 3 and 6 volts negative 
may be applied to the grid bias 

Commence testing on the local 
broadcasting station, using con
stant aerial tuning. Connect the 
aerial lead to A, join C to E and 
to earth. Insert a No. 50 coil in 
the socket Lr, if the wave-length 
of the station to be received is 
below 4:20 metres, above which a 
No. 75 may be tried. A No. 75 
coil should be inserted in the 
reaction-coil socket Lz. The tele
phones are joined to the terminals 
indicated. 

Fig. 8.-A fur ther baclt-of-panel photograph ; 

Turn on the filaments now, 
keeping Lz well away from LI, 

closer to LI, and retune on C1, 
noting whether signals increase in 
strength. If not, reverse the leads 
to the reaction coil by changing 
over the rubber-covered leads to 
the terminals X and Y. 

When a little practice has been 

3:2 

terminals I and 2 respectively, 
when using fairly high anode 
voltages. With a little patience, 
the operator will be able to find 
the best values of high-tension 
and grid voltages to apply for the 
particular types of valve used. 
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IS THIS A RECORD ? 
Sm,-/\.s you will remember, 

sent you some of my results a 
short time ago which you published 
in No. r9, Wireless Weekly, but 
this time I should like to go further 
by asking you if I can claim a 
record for long-distance overland 
broadcast reception on a small 
frame aerial using four valves. 

To give a description of apparatus 
and results I should like to point 
out first of all that my flat is 
situated on the bottom floor of a 
five-storey building and my set and 
frame are in the centt·c of the flat. 

The set which gave the following 
results has nothing " super " about 
it, and was made entirely by hand, 
including the variable condensers. 

The receiver, 3H.F. and rectifier:
Coupling between first and second 

valves tuned anode. 
Coupling between second aml 

third valves resistance capacity. 
Reaction coil swings inside anode 

coil. 
The frame, which hangs over the 

set, is tuned by a o.ooo5 ,uF con
denser. 

The results :-
On September 27 I received the 

whole programme from sXX, which 
continued tiil 2300 hours G.M.T. 
and finished up with Big Ben 
striking the time signal. 

On Sunday, September 28, I was 
late opening up on r,6oo metres, 
and at 214.5 G.M.T. I tuned in 
sXX and neard a vocal chorus whkh 

These sets give perfect purity of tone, and, within reason
able distances. all the necessary volume required for 
several pairs of headphones. Both receivers are enclosed 
in polished walnut cases with nickel fittings, and are as 
well-made, in every respect, as the most expensive sets. 

THE Radiola "BIJOU." 
This is a highly efficient receiver at a moderate price. Tuning-by 
variometer-is perfectly silent in action. Telephony can be 
received within a radius of 20 miles and, under favourable 
conditions, over greater distances. 

Price £Z z 0 

THE Radiola "MODEL A." 
This set is provided with two crystals, and if one ceases to function, 
the other can be instantly switched into circuit. The normal 
range for telephony is 30 miles, but a greater range is possible 
under favourable conditions. The tuning is simple and selective. 

Price £3 10 0. 
B.T.H. 4000 ohm Head Telephones ... £r 

The British Thomson-Houston 
Wholesale only. 

Works! Coventry. Offices : Crown House, Aldwych, W.C. 2. 
Brmtches at: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds, 
Liverpool, Middlesborough, Manchester, Newcastle, Swansea, Sheffield. 
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finished after ten minutes. 
2200 G.M.T.-A series of piping 

dots. 
2205 G.M.T.-Weather report. 
22 ro G.M.T.--Latest news items, 

some of which I remember as being 
about L!oyd George speaking at 
Portsmouth. The American worid 
fliers, etc. A fire breaking out in ? 
Hospit;:,l whilst three operations 
were taking place, etc., etc. 

zz 15-22 rg G.M.T.-Silence. 
2220 G.M.T.-Hullo! sXX call

ing, followed by next week's pro
gramm·e. 

2225 G.M.T.-Good-night every
bodv. 

All this came through very dis
tinctly on the 'phones, and after 
reading all the reports in Wireless 
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Weekly and Modern Wireless un 
t·eception of sXX, I have not yet 
come across a case of better results 
than my mvn. 

Receiving across Europe, with its 
many jamming stations, is, I think, 
more diftlcult than Transatlantic 
reception. 

I should be exceedingly pleased 
to know whether I can claim the 
record for sXX under the conditions 
I explained earlier in my letter. 

Congratulating Radio Press on its 
deserving success and prosperity,·
Yours faithfully, 

D.T. L. 
Constantinople_ 
P.S.-This mav be of special 

interest to " 1\Ir. ·Brown." 

A SOCIETY'S RECEIVER 

SIR,-Enclosed please find photo
graph of the under-named Radio 
Society's experimental receiver, and 
I trust same is of interest to your 
readers. i\Iy only regret is that 
photo is rather distorted and a copy 
of Modern H'ireless does not appear 
in same, as I send all my copies to 
U.S.A.-Yours faithfully, 

:For the BARKING AND DISTRICT 
RADIO SociETY, 

A. M. GIBES, Hon. Sec. 

GRAMOPHONE v. WIRELESS 

Sm,-In support of Mr. P. W. 
Harris I should like to bear testi
mony to the immeasurably betlet· 

reproduction of a loud-speaking re
ceiver bv \\·irekss m·er the com
mercial gramophone, however good. 

As one who is conversant with 
the performances of both, both from 
private and professional use, I feel 
that what is wrong is Mr. Brock
way's receh·er. his loud-speaker, his 
manipulation, or all three of these 
factors. 

The experimental receiver of the 
Barking and District Radio Society 

It is incontestable that the gramo
phone is lacking in control when 
compared with a wireless receiver 
and L.S. reproducer. Few music 
li:J\·ers would slam on a record, jab 
in a needle, run the motor in ::~ny 
manner and claim they were 
operating a gramophone. These 
three points are the cardinal factors 
in the gramophone, and when 
sympatnetic attention is paid to the 
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motor (with correct speed adjust
ment), the sound-box well-chosen, 
the needle also selected to the type 
of record, e\·cn the first-clnss 
machine gives up its control factors. 
The record (beyond cleanliness) is a 
thing apart, and is bought as it 
stands, good or bad, and nothing 
can be done to alter it (except its 
volume, which should be controlled 
by the needle and sound-box and not 
by a pair of muffiing doors). The 
eternal snags in the records are 
(r) surface noise owing to friction 
of needle; (2) uncontrollable reson
ance at certain frequencies, which 
are recorded in some cases on the 
actual disc itself. \Vhat chance has 
the operator to get over this? The 
partial answer to No. I is the new 
scratchless record of to-day. But it 
is sheer folly to pretend it is nQise
less. At the very best and in brand 
new condition there is an unmis
takable hiss. The second problem 
still remains intact. 

In the case of wireless reception, 
there should not be the least sound 
in an L.S. other than the trans
mitted item. The worst one has to 
contend with is atmospherics as 
extraneous noises, and England does 
not appear to be pestered with this 
trouble. If the L.S. produces 
sounds other than this on local 
broadcast reception (which are not 
X's or temporary interference from 
other stations), the trouble is in the 
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THIS Mark is a guarantee of satisfaction and service. 
Our business grows because every transaction is 

based on the solid foundation of securing the Confidence 
and Goodwill of our growing list of customers. 

ALL BRITISH GOODS FULLY GUARANTEED 
SPECIAL LINES. 

"'Fynetune" Micro Adjuster Im· u Radlohm" Ribbon Aerial, nsed Radiohm"' Bus Bar. The orlgina 
proved model 1a perlection. No ba.ck· by American Amateurs. and still the beat. Don't buy soft 
la.ah, increased ratio, 2/6, post free. 3/- per 100 ft. on reel. Post M shoddy stuff on reels . 

.. Radiohmlte" Crystal. Speaks for Engraved '2 B.A. Pillar Terminals, 1 do:z. '2 ft. lengths, with tags, 2/-
itself. A.l for Reflex. Gold La.cquered. Aerial, Earth, Post 3d. 
1/6 per box, post free. Phones, Phones+, L.T.-, L.T.+, Spade Tags, C. and U. shape. 
2/- with 3 Catwhiskers. H.T,-, H.T.+, L.S.-, L.B.+, 3d. per doz. Post Ijd, 

Flush Panel Mounting Valve Sockets G.'B..-, G.B.+, .A.., .A.l, A.2. :B., C., Micro Flla.ment Control. The perfect 
with Tags. E., D. · Realstance .for all types of valves.. 
6d. per set. 'Post l}d. 8/6 per doz. Post 3d. ~/6. Post 2d. 

All parts for Receivers des.:ribed in u Wireless Weekly,, and .. , Modern Wireless." Send for particulars. 

SPARKS RADIO SUPPLIES, 
43, Ql'lEAT PORTLAND STREET, LONDON, W.1. Telophone-Langham 2463. 
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Good News! "D.E.'s" Repaired for to/6, with 2-volt 
.25 amp. filament. As good as new. Prompt Service. 
Can't repair "WECO" type or kind having electrodes 
brought out at opposite ends of tube (i.e. low capacity 
type). We return your valve with the same characteristics 
as a new one. 

NewRadion 
Cool Valves 18/6 

C.r. Fil. 2 -volts .25 amp. 
H.F.&D. 

For 

C.2. Fil. 2-vo!ts ·35 amp. For I,.F. 

RADIONS LT'D B 11 • f N 116 1 fi Id Anode 2o-8o, and amplification 
., 0 zng On, r. J.Y.J.aCC eS e • factoraboutginbothtypes . •...•..•.•.••.•.• , ••.• , .. .,_ .•.•.•• -.......... . 
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Vl WIRELESS WEEKLY ADVERTISEMENTS 

For Dull 
Emitters 
2 volts 
10 amp. hrs. 
(actual) 

12/-

Deal~rs : lVrite for 
full details of the 
Oldham proposition 
--you. are missPig a 
valuable amount of 
business if you are 
not stocking Oldham 
A ccamttlators. 

Hold this new 
Oldham upside 
the acid cannot 

Portable 
down and 

spill-
AT last here is a non-spillable accumulator that can 

be carried in the pocket without fear of the acid 
falling out and spoiling the clothes. Just the accumu
lator for Dull Emitter Valves. Of small size and light 
weight it is easily the most economical method of lighting 
Wecos. Wuncells. 1-volt Oras, and two of them in series 
are absolutely ideal for the ·o6 amp. type of valve. 

Built from seamless cdlu- the charge when the 
loid of the highest grade accumulator is not in use. 
with substantial terminal Remember that it costs 
knobs. it is a typical onl'y a few pence to charge 
Oldham product. Actually it-that the charging can 
it is very similar to the be done in a few hours-
accumulator used in the and that its absolutely 
Oldham Miner's Electric constant output is pre-
Lamp-the roost popular ferable to any type of dry 
lamp in the country. battety. Bearing these 
Its plates are roanufac- points in mind you ·will 
tured under the same realise that the new 
special activation process, Oldham Non-spill Accu-
which has the property of mulator is just the one 
ensuring a longer life and for your Dull Emitter 

·a greater ability to hold Valves. 

Oldham & Son Ltd.-Denton,Manchester 
Gilbert Ad. 1645· 
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SMALL ADVERTISEMENTS. 

BATY Condenser, High Max., Low Min., 
High insulation,Min. welght,5/3postfree. 

Coil to match, 230/4,000 metres, 6r9 post 
free. Combined space 4"xl", weight 2 oz, 
Suitable for all circuits. Technical reprints 
giving circuits, 1/3 post tree. Emest L, 
Baty, Luton. 

H EADPHONE REPAIRS. - Rewound, 
remagnetised, readjusted. Lowest 

prices quoted on receipt of telephones, 
DeUvery three days. Est. 26 years.-
Varley Magnet Co., London, S.E.l8. 

T ELEPHONE RECEIVERS and Loud, 
Speakers Rewound, 2,000 ohms. 

3/6.-A Roberts & Co., 42, Bedford Hill, 
Balham, S.W .12. 

FOR SALE. 
1 Omnl Receiver made on Mr. Scott• 

Taggart's Instructions by a London firm 
of standing, complete with 3 coil holder 
and 50 connecting links. 

2 pairs Sterling de Luxe Headphones. 
1 Peto Pan Loud Speaker. 
1 Ever Ready 108 Volt H.T. Battery. 
3 Marconi R Valves. 
1 B.H.T. R. Valve. 
3 M:ullard Valves. 
l Cossor Valves. 
3 Wecovalves \Dull emitter). 

All in good condition. 
The whole lot cost£4.0. £28ln cash accepted. 
Free delivery upon receipt of remittance. 
Apply" \\Foodfteld House." Penryn, Corn
wall. 

I NVENTIONS are required. I can sell 
your wireless inventions. Payment 

by results. Box A23. Barclays, Bush 
House, Strand, London, W.C.2. 

F OUR-VAI.VE A.J.S. Wireless Receiver 
for Sale. Complete set with all 

accessories, condition good as new, just 
overhauled by makers. Cost £27, take 
£15, or £10 without accessories. Box 
A24 ''Wireless Weekly.'' Barclays, Bush 
Houae, Aldwych, W.C.2. 

PHONES 17/6 
WOBTB 26/-, 
B.T. BATTEI!."i, 
66 volt. 10/4 

Ebonite 
COIL HOLDEBS 
2 way • • 4{6 
8 way • • 5/6 

Beat finish. 
Oeyatal Detectors, 1!6 & 21-. Bargain List Free. 

EOIIS WmELESS, 7, Fealhenlone Building•, 
ROLBOB.IIl, W,C.2. 'Phone: CHANCERY 78Sl. 

Cabinets for Constructors. 
PICKETT'S Cabinets-they're 
good value, from l/6 each, 
highly polished. 
Cabinet Works, Albion Road, 

Bex)ey Heath, S.E, 
Write for Lists W.L. 

The Master One .. Valve Set 
Receives all B.B.C. and 
CONTINENTAL STATIONS 

Operates Loud Speaker under 
favourable conditions. Simple to 

operate. 
3 7/6 plus Royalties. Marvellous 

Range and Power. 
Genuinely worth £4. 

World's Wireless Stores 
WALLINGTON. 

It will pay you always to watch \VlRELESS WEEKLY Advertisements. 



rec<eiYer or etc. as before stated. 
I have stuck to L.S. reception and 
haYe got something I can enjoy, 
and there is no reason why every
body sufficiently enthusiastic cannot 
do the same. The result is (for all 
practical purposes) perfect reception, 
distortionless reproduction, absence 
of extraneous noises, and the instru
ment needs no attention to provide 
a complete evening's entertainment. 

The artistic value of the last is 
worth much alone. Compare, then, 
the adjustability of the wireless re· 
ceiver and its scope is boundless, 
the control upon volume and tonal 
value minute, and to him that wili 
specialise in L.S. reproduction the 
reward is a " perfect " copy. 

The question of the record v. 
programme matter is dead mutton. 
There arc many rf'cot·ds (and by far 
the majority, too) whose standard of 
performanc-e is not so good as its 
prototype in wireless. The gramo
phone kPeps its " past masters " in
definitely, wireless brings forth I he 
topical authority, and the €Ver
presrnt artist is with us yet. The 
value from an artistic sense of the 
Master record is marred by the 
" snags " already referred to; and 
who shall sav that the pmgramme 
of yesterday has gone for ever? 

The sole remaining asset of the 
gramophone is that it does not work 
to n scheduled tinw, and for this 
reason, if no other, the gramophone 
will not pass into disuse. 

With hest wishes and looking 
forward to you1· wintc1· programme, 
--Yours faithfully, 

s.E.s. H. SHEARMAN DYER. 

THE SIMPLICITY RECEIVER 
Sm,-I have completed building 

the Simplicity three-valve set as 
containec! in vour Radio Press 
Envelope No. 3: 

In view of the extreme satisfac
tion it gives, I feel that it is only 
right to acknowiedge my thanks to 
Mr. Kcndall for the good circuit, 
clear photographs and diagrams, 
and the complete and concise in
structions and to yourself for 
placing them within the reach of 
all. 

I am using the set on an indoor 
aerial \\·hicl1 is as follows : Three 
strands of copper wire (bare) 12 ft. 
long and 2 ft. apart across a second 
floor landing. These wires are 
joined and brought down two flights 
of stairs on insulated hooks at a 
distance of f.: in. from the wall to 
the ground floor. 

The landing across which the 
aerial is slung has only one outside 
wall, and we have high buildings 
adjacent on t\VO sides and over so 
telephone wires on high steel masts 
on another side. 

l\1y earth is 20 ft. of bdl wire to 
the \vater tap. 

You will therefore agree that the 
set is not by any means working 
under good conditions. 

BROADCAST MESSAGE-
TO THE TRADE. 

THERE ARE MANY SO-CALLED LIGHTWEIGHTS, BUT NONE 
COMPARE IN WEIGHT, QUALITY, AND PRICE WITH THE-

Wireless Weelily 

The results so far are as follows, 
although I have not had time to do 
much searching for stations :

Leeds.-Can be got too loud to 
be comfortable. 

HulL-Ditto. 
Manchester.-Very loud. 
N ewcastle.-Loud. 
Sheflield.-Ditto. 
Bournemouth. Comfortable 

phone strength usually. 
London.-Ditto, but fades badly. 
Chelmsford.-Comfortable phone 

strength. 
Petit Parisien.-Good strength. 
1\Lult-id.-Music clear, · speed1 

readable. 
Aberdeen 

been picked 
at times, 
readable. 

and Edinburgh have 
up and are quite good 
speech being clearly 

I am sure more stations will be 
got \\·hen I have time to search for 
them. At present I hardly know 
where to put th€ condenser and 
what coils to use for a given \Yave
length. 

I may say that this set is my first 
venture in wireless. 

l\I v wireless friends, two of whom 
are fn the tr::1de, testify to the excel
lence of the set, and quite agree 
that the results are bevond anv 
three-valve set they have tested. · 

The valves used are Marconi 
D.E.3 for H.F. and L.F. Ediswan 
.o6 for rectifier.-Yours faithfully, 

Selby, Yorks. ERNEST PIERCY. 

PRICE: 
THE PRE-EMINENT CONDENSER 

Trade only 
Supplied 

The HEADQUARTERS 
OF ALL WIRELESS 
ACCESSORIES, AND 
AT THE RIGHT 
PRICE & QUAUTY. 4,ooo ohms. 

Write for our Illustrated Catalogue, comprising 
a comprehensive list of all Wireless Accessories. 

The Wholesale Fittings Co., Ltd. 
23,25 and 27, COMMERCIAL ST., LONDON, E.l. 
'Phone: London Wall rrgr. Telegrams: Calottes, Norton, London. 
Soulh London Depot : 65, Newington Butts, London, S.E.ll 

'Phone: llop 773· 
MANCHESTER: 78-80, Hlgb St. BRISTOL : 14, North St., Stokes Croft. 

35 

Finston's Fixed Condensers are a Fixture 
for ALL TIJJ1E £n ALL SETS. 

CAPACITIES: 

FEATURES: 
Reliability of 
Capacity, Fin
est grade Mica 
Dielectric. 
Highest possi
ble q u a I i ty 
Copper Foil. 
Adapted for 
Terminal or 
soldered con-

nections. 

·ooot to ·oot J ·oo2 to ·ooG 
Price 1j3 each Price 2/- each 

LIGHTING SUPPLIES CO., 
2. FINSBURY AVENUE, LONDON, E.C.2. 

. . , I 
llatclays 161 
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Apparatus 
we have tested 

Conducted by A. D. COWPER, M.Sc., Staff Editor. 

"Sodion " Valves down whP.n fir~t switching on. As ingly good detection, without risk of 

Messrs. R. A. Rotbermel, Ltd., 
have recently submitted a sample of 
the " Sodion " va,vc and holder, a 
report on an earlier sample of 
which (kindly sent us by a con·e
spondent) \\as published in these 
columns some time ago. 

indicated in the earlier report, the interference. 
valve is for use as a detector only, The rating given is 3.8 volts and 

H£ATCOIL 

This is quite a unique type of 
valve, in which sodium metal plays 
a part, the usual grid being re
placed b~- a trough-like element 
placed behind the f1lamcnt on the 
side remote from the anode plate, 
ami called a " collector." There 
is also a small external heating
coil in sPrirs with the fibment, 
wound on the tiny bulb, which is 
enclosed in an obsc\ll·ecl-glass outer 
jacket. The makers state that it 
sometimes takes half a minute for 
the " tube " and batteries to settle 

no normal amplification or 
reaction-phenomena being available 
with this type. The principal claim 
for it seems to be that of exceed-

.24 ampere, four dry cells, or a 
6-\·olt <tccumulator with a high
,·alue filament-resistance being indi
cMed. The dry cells would evi
dently require to be of the monster 
Yarietv, if long continuous opera
tion in daily broadcast reccpti m 
,,·as in question. \Vith this sample, 
at the rating given, the results were 
poor; at 4.2 volts and .25 ampere 
better results were obtained, the 
optimum being with 4·4 Yolts and 
.27 ampere. The older sample 
showed on repeating the test the 
best conditions at 4-2 Yulls and ·3 1 

ampere. The tube gave then a 
bright vrllow light. The maker,; 
warn against running the filament 
S<l hot that a white light is giv<:n
The plate voltage is giYen as r6.:; 

VALVES REPAIRED 
Equal to New. 

Guaranteed. 

We specialise in the repair of burnt out or 
broken Valves. 

All makes of B.B.C., French, etc., 4 Volt 
Filament Valves. 

Price 6/6 post free. Prompt delivery. 
(Special Terms to Trade.) 

All valves damagad in transit replaced lree. 

Numerous Testimonials from all parts of the Country. 

38, Play fair St., 
Hazelhurst, Caversham, 

Dunedin, N.Z. 

Dear Sirs, 
6J8J24. 

A few days ago I re
ceived the valve sent to you for 
repair, and would like to state that 
I am very pleased with same. 

Thankit~g you, I remain, 
Yours faithfully, 

A. Ea.land, 

" Lindvi.lle " 
38, Balho'usie St., 

Perth, N.B. 
S/7/24 

Dear Sirs, 
Repaired valve safely 

to hand and giving good results, 
for which I wish to thank ymt. 

Yours faithfully, 
A. B. Forbes. 

THE VALVE RENEWAL COMPANY, 
4-S, Mason's Avenue, Coleman Street, 

LONDON, E.C.2. 

lllllllilllllllllllllllllllllllllllllllll!llllllillllllliilllllllllllllllllllllllllllillilill 

For Long 
& Purity 

''USe 

Distance 
of Tone 

~s~ 
(ALL SENSITIVE)~ 
CRYSTALS--------

Each piece ----
Tested & Guaranteed 

Trade 

Supplied. 

1 .................. .. 

Suitable for use with any cat's
whisker carefully packed in 
cotton wool and sold in tin 
containers. 
Obtainable at all Wireless Stores 
or Post Free 1/3 direct from 

McKENZIE & eo. 
West India House, 96, Leadenhall Street, 

LONDON, E.C.3. 

Barclays 176 
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Type 6oo-For all purposes : 
in connection with : 
receivlng apparatus. : 
With or Without : 
clips for grid leak. : 

Type 6ooa-As Type 6oo 
but for vertical 
panel mounting. 

.ooor-.oooo rnfd. 2/6 each : 
: .oor-.oo6 rnfd. - 3/- each : 

.ooor-.ooog mfd. 2/6 each 
~oor-.oo6 mfd. - 3/- each 

.= .............. ................... : 

DUBILIER GUARANTEE. 
Your only safeguard lies in purchasing the products which 
carry the guarantee of a firm with a reputation to maintain. 

All Dubilier fixed condensers are guaranteed to be within 
r 5% of their stated capacity, and where desired they can 
be manufactured and guaranteed within still closer limits. 
The type 6oo illustrated here and the type 6ooa arc practically 
universal amongst manufacturers of complete sets, whilst 
experienced home constructors continually assure us that 
they can feel complete confidence in the working of their 
sets when-and only when-they have fitted Dubilier 
Condensers. See that they are in your set as· well. 

Telephone: 
Riverside 1084 

Telegrams 

Ducon Works, 

Goldhawk Road, 

London, W.12. Hivolteon, Phone, 
London 

It will pay you always to watch WIRELESS vVEEKLY Advertisements. 
a.l'.S, Sa 
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.Intm.valve 
T•·ansfm-.ners 

Guaranteed 
for 12 Months 

This transformer has been adopted 
by leading manufacturers of Wireless 
Receiving Sets and discriminating 
amateurs in all parts of the world. 

High amplification without distortion and 
complete freedom from internal noises. 

Correct design, high-class finish. 

Excellent results have been obtained 
on tests carried out by the National 
Physical Laboratory. Copy of the 
curve can be had on application. 

For more than 50 years we have been 
manufacturing electrical apparatus, a 
period of experience that guarantees 
consistently high quality in our wireless 
accessories. There can be no better 
assurance of reliability than the name 
'' Silvertown." 

Stocked by our Branches throughout the 
Country and by dealers in first-class 
Wireless Accessories. 

B500 

Price 21/- each. 

OTHER SILVERTOWN 
WIRELESS ACCESSORIES 

Telephone Transformers 
Variable Condensers (all types) 
Telephone Headpieces 
Crystal Holders and Buzzers 
Fixed Mica Condensers 
Filament Rheostats 
Insulators, etc., etc. 

Makers:-THE SILVERTOWN COMPANY, 
106, Cannon Street, London, E.C.4 

Works :-SILVERTOWN, LONDON, E.16. 

HOME BRANCHES:-
BELFAST: 75, Ann Street. 
BIRMINGHAM : 15, Martineau St,..,et. 
BRISTOL : 4, Victoria Street. 
CARDIFF : Pier Head Chambers, Bute Decks. 
DUBUN : 15,. St. Andrew Street. 
GLASGOW : 15, Royal Exchange Square. 

LEEDS : 1, New Y orlr Road, 
LIVERPOOL : 54, Castle Street. 
LONDON : 100 & 102, Cannon Street, 
MANCHESTER 1 16, John Dalton Street. 
NEWCASTLE-on·TYNE: 59, Westgate Road. 
PORTSMOUTH : 49, High Street. 
SHEFFIELD : 88/90, Queen Street. I 

~::::::=::::::::::::::~~- ;;: - :::-:::::::====~~~-===~====2!1 
It will pay you always to watch WIRELESS WEEKLY Advertisements. 



to 22.5 volts; tests were made at 22 

Yolts. 
Since detection only is indicated, 

the ch::u·acteristic was determined 
only for 4-4 and 22 volts respec
tively; and as the instructions with 
the valve require a small positive 
grid-bias by potentiometer at all 
times, no grid-leak or condenser 
being used, there was no point in 
determining the negative portion of 
the characteristic. 

The plate-current was very 
small--o.q milliampcre maximum. 
The characteristic showed an ex
tremely sharp bend upwards just 
aboYe zero grid volts, and then a 
gently sloping portion up to a little 
below 2 volts plus. By adjusting 
by means of the potentiometer 
(arranged across the L.T. battery 
as usual), so that the mean grid 
potential falls in the neighbourhood 
of this sharp bend, it is Pvident that 
extremely good rectifical ion should 
result, the modulation of the plate
currrnt in the phones being of con
siderably greater amplitude upwards 
for an increase of the grid-potential 
than downwards for a decrease. to 
the same extent, of the grid
potential. Actuallv the efficiency l•f 
rectification is qua'ntitati\ely greater 
than with a good galena~ crystal; 
in actual test, in reception of 2LO 
at 35 miles away on quite a 
moderate aerial, by careful setting 
of the potentiometcr (best just 

below .6 volt plus) th~ si;;::.als 'Vere 
just comfortably audible in :he 
phones, whereas with the same 
tuning device-one of low resistance 
and high efficiency-it was a de
cided stmin to hear the \'.iords in 
ordinary speech and in daylight 
with a sensitive galena crystal. A 
series-condense!- of .0002 ,uF and 
con-csponding increase in tuning 
inductance gave slightly better 
signal~, unlikr ordinarv crvstal 

~ 150 
~ /40 
~ 130 
~ 120 

~ 
~ 
... 
~ 
~ c 
~ 
't 

Soo10N V'AtY<f 
FJJ.AMENT'- 4·4 VotrJ 
--- 0·27 AMP. 
PLA7£ VoaAt:£.' 22 

~ 10 

0~~~~0~~-~?~--~J~--_J 
(;RIO YoaJ 

reception; but the tuning was 
noticeably flat, and of course the re
ception in no way compi.lred with 
what was readilv obtainable with 
an ordinary val,;e with the same 
order of filament-watts consump
tion, and making use of the invalu
abl-e aid to efficient and selective 
reception, properly controlled reac
tion. 

Wireless Weelily 

As a substitute for the somewhat 
fickle crystal in certain circuits, 
where reaction in the detector is 
not desired, this " Sodion " valve 
has some possibilities. 

It was found an easy matter, by 
mounting it on a slip of insulating 
material 2~ in. by 1~ in., to trans
form the American type of val\·e
socket suppli-ed into a four-pin 
plug-in adapter for: use on ordinary 
panels. 

A Fine-Adjustment "Vernier" 
Condenser 

A tubular type of one-hole-fixing 
fine-adjustment or so-called " ver
nier " condenser has been submitted 
by Eric J. Lever. The outer of the 
t\vo concentric brass cylinders which 
make up the condenser is about fr-in. 
diameter, the n\·erall length below 
the panel when fully extended being 
3 ins. A 3-16 in. diameter hole is 
required for fixing the instrument 
to the panel. Two small terminals, 
which wi11 come very close behind 
the panel. provide electt·ical connec
tions to the t\\ o cylinders, and the 
position of the inner one is con
trolled by a sliding spindle and 
small knob. The clearance be
tween the cylinders is extremely 
small, but on trial there were no 
signs of accidental short-circuits due 
to this feature, and the condenser 
was silent and reliable in operation. 
The controlling spindle slid quite 

,Analitu 
~ RADIOA 

COIL HOLDERS & 
COMPONENTS 

ALL POST FREE AT CALLERS' PRICES 

M
Eabt_<otru. · e P_,~nels3•116 COMPP!LE·r i! ~-~ ~RADE Vn.r. Condensers. 

E .001 panel type 7/· 
9' x 11" 2 2 1/10 R N .00075(Vernler) 6/-
i~:~r~., ~g :~~ ~ MARK OF Q .0005 Blade 5/~ 

CAM VERNIER 

, 2 coil holder with 
reaction reverse 
switch 12/6 

without switch 9/· 
Postage 4d. 

PROV. PROT'D. 

BASKET COIL HOLDER 
1/3 postage 2d. 

LEGLESS 
VALVE 

HOLDERS 
H fixed by a alngle screw in 
centre. the holder itaelf acts aa 
a jig for drilling the holes for 
panel wiring. For surface 
wiring clamp the wires unde:r 
the heads of screws, Has 
•afety insulated plate socket. 

(Prov. Prot'd.) 
PRICn 1/8 each. po;tage 2d. 

If you? deale. has not got them we s1nd post free if yo1t 
mmtion his name and address. LIST POST FREE. 

GOSWELL ENGINEERING CO., LTD., 
12a, PENTONVILLE ROAD, LONDON, N.1. 

LIBERAL TRADE TERMS. 'Phone/ Norih 305:r. 

37. 

:i~ :x: 
1

:6

4l x~~; l:O~d.d~. i ~ ~ ~ ! ~~~b?i¥~~~~ 
0 T B s Vernier, no dl&l 2/6 

.Any size cut. FREE J 5 vane 3/3. '1 8/6 
Sq. in. t• id., !" ld. l. INVITED. Polar types •• 10/6 

~Yll!P~~· Brass 2d. Du::i~!:~serJ + FUtr!~r:~~~g:~;i. Eure::Tr~~ro~ers 
ia!q~r~~andard J3: ~~~!!~en(~~~:~) Y Watmel 0·5 meg.2f6 No. 2 •• 22/6 
Spade type, doz. 3d. Mansbr1dgc 1 mf.l/6 Lieec~e~~~~~s ~}: i~f.cC:o~:n~. ~gJ: 
'!'r~ft:~~~etyf:. 1:g: 2mf. 1/6~ l/3 6 mf. 9d Ebonite Dials. Bhaw's Herhlte 1/· 

•• 6-wa.y 1/- Headphones. Engraved 3" • • Sd. Jacks 4·Contact. 
Retty spring 3d. B.B.C. 4,000 ot.rns. Knobbell type 1/· Bank of 2 ... l/6 
2 B • .A.. Sma.ll. ~d. Brown's 'F' B.T.H. 2;!-" Fil. Type lld~ Single .Tacks ... 1/-
Contact Studs !d. Sfemens, Brandea, Transformers L.F. Standard PJnga 1/3 
Sprinu: Washers ld, Sterling, all 2~/- Radio Inst. {new)25/- Potentiometer 200 

Aerial Wire 7122,9 ~elleral Radio 20/· suvertown •. 21/·~~bm¥a£ ex~ Giovt~: 4/0 Enamld Bright ~ e owes . . 18/6 lgrnnic 21/- & 20/- 8/6 
lOO' 8/8. 2/6 120 ohms. double ex.- Burndept (new) 24/· 2/· 

.. Electron 1/8 Govt.Sullivan's 6/6 Reliability 10/-& 12/6 2/-
Lea-d-in 4d. yd. H. T. Batteries, Ferranti ·-~ 17/6 s 11-

20 yds. Bell Wire 6d With Wander Plugs. Xtraordinazy 8f .. Alum. H•dbnds~ 2/6 

Shell:u;,a!~;n 4d. ~g~: ~: i~~: flO i!~!~nt 12/~ .&~':ft6 :~ .. :·I~?~:;;_;;;/.~; 
~:;!to~4ih>~gg 1&~~ fi~~: ~-!'~r-:J;:v 1:?0 ¥~t:ho~o~ul~~jl}i 't~!sr;;;,.t~;:. ~'!::: 

Lead-Jn 4/- 36v. 8/· 16v. 3/6 ir~~~=gee:t a:_: :J; Coil Holders. 
4"''& 6" do. 9d, Siemens same price. '.f.t Ashley fixed ... 2/6 
9'' 1/-: l2'' & Ui,. l/3 British Wires. ~~f!ih~·s :: J/E 1g;.&ru~31~t .... 316 

T;:~;::~~:t:; 1/3 ~;g·lnl· flci ~'/5 Fo'~er!0~n;;· • . m Ebo,~te ~ g~f' ~= 
~"t;~:J~ B nuts 1gg: ~g ~f: 38~ !f~ ~ ReSistances. Single moVing 1/ 

Do. ~pen Type Gd. ~~ ~j~l S/10 gjg ~g0r~~i;uallty _. ~)t Re.~es~:;e~0~7~.e ::: 

Ehox!i~1 ~~u~: lOd. ;g :/fo if! ;~:- ~~~~~ ~7-e AJ.ax I~- ~~wi~~=hJ:rbff~3 
Superior 1/3 Burndept •• G/ D c o l/6 
' ~ ~ 7d 32 5/8 8/• 8/9 T.C.B. 4/- & 5/- SO O" - 9d 
Ns.r:;•r - - 1t" 36 B/· 

1
s1

1
s
8 

121- Mlcrostat _ 21 I).,;,.~ n.c.o:- u!i 
1\::::,lded "(rpa- . si. 40 17/- 4 20/- Peerless Jnr. • • 2/ ,. • D.P.S.T. 219 
Coil li'ormera Bid. Mica .002 Doz. Mic~Mei-betector 6). Utility 2-way _ 4/~ 
Basket type lld S"x2", 1/-~x H''.4d. AmplionJnr ..• 2'1/ 2w 5/- 4w 6/• 6w 8J .. 
c~:.n. ~~~~ nite rr Orders 6/G value. earriage p~d. Lever Type Stocked 
Do. ~orcelJn. 1/- Under 6/6. 2d. per 1/- packing, etc. ~~;~~wa~:O :to 
n~~~~~~i~. .J. H. TA YLOR t;t CO. n0Ub1~~= P3!~ 3~1 
Iron Core Chokes. ~:~~; ft~Biinddersfield. Pekp:u~ N.P. Switob BeG. 

,000 ohms -· 9d. T1legrams: " Thorough" Huddersfleld. n.o.o., 1/6 SlOlOk,Od 
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stiffly in its bearing, fihe adjust
ments being best made by a com
bination of rotational and progressiYe 
motions. Extremely fine turiing was 
obtained when this condenser was 
placed in parallel to the usual 
A.T.C. in a sensitive receiver. The 
specimen submitted showed .ooor r 
1-'F maximum and .oooOI8 ,uF mini
mum. ·We should like to have seen 
a somewhat lower minimum, as 
one of some 20 micro-microfarads 
is. too high for certain capadty-rea:::
tion and neutrodyning applications 
for which such a small variab:e 
condenser should be useful. 

Audio-Choke and Transformer 
Coils 

We have receh·ed from Messrs. 
Leslie Dixon & Co. samples of a 
type of audio-choke and L.F. trans
former coil made to Government 
specification, of which they hold, we 
understand, a large stock, and which 
are available at an extremely 
moderate price. These are mounted 
in a substantial wooden box, with a 
heavy ebonite panel on one side 
fitted with four large terminals, 
marked primary and secondary, I 
and II. 

Tested in actual reception as an 
inter-valve L.F. transformer with 
the primary and secondary coil con
nected up in the usual manner, it 
was observed that the primary 
impedance was too low for good 

distortionless amplifi~ation following 
an R Yalve of high impedance; but 
that \Yhen used as a second-stage 
transformer with small power 
valves (ih power amplification) the 
build up of signals in this second 
stage was quite satisfactory and 
the tone was good. 

'With the primary and secondarv 
windings put in series, the whole 
coil was tried in a choke-capacity 
coupling for LF. amplification. In 
this role, with but moderate H.T. 
but with the gridleak connection 
arranged so as to give a suitable 
grid-bias to the following valve, 

excellent amplification resulted 
with noticeable freedom from distor
tion comparing in this matter 
favo'urably with other audio-choke 
coils of good design. Evidently 
there will be many uses for an 
cffectiYe audio-choke of this type; 
and we can safely recommend the 
experimenter to take advantage of 
the opportunity of obtaining at a 
very modest outlay an efficient piece 
of apparatus which was designed 
and made for serious service, and 
which vvill have manifold applica
tions in radio experimental work; 
e.g., for choke-capacity filter-circuits 
to protect the windings of the head
phones or loud-speaker from heavy 
plate-currents, and similar purposes, 
this unit will be found most 
conyenient. 

" Oojah " Graphite Pile Rheostat. 
A filament resistance of the car

bon-compression tqJe, but which is 
claimed by the · makers, Messrs. 
Oojah, not to be a powder resist
ance, and to be free from packing, is 
the " Oojah " Graphite Pile Rheo
stat, a sample of which we have put 
to extended tests. This is an 
attractively-finished fitting, with a 
neat one-hole-fixing device of unusu
ally good design, and provided with 
a large, clearly-engraved controlling
knob. It is about Ii in. long 
beneath the panel, and 1 in. clear 
diameter. Small soldering-tags are 
provided for electrical connections. 

The nominal range is from . I 5 to 
35 ohms : the specimen submitted 
went from a very low value to 
so ohms in a smooth and regular 
manner, and with about three com
plete turns of the spindle. Used for 
controlling both dull- and bright
emitter valves, it gave exceedingly 
good, smooth, noiseless control, and 
showed no signs of undue heating; 
whilst the usual " creep " of the 
resistance value in actual operation 
appeared to be minimised in this 
resist<~noe. There were no signs of 
packing during these tests. 

~.-...................................................................... :.~ 
PLACE YOUR ORDER fer NOVEMBER 

! MODERN WIRELESS l 
i in good time i 
! ....................................................................... } 

''Perfect Reception'' 
GUARANTEED 

The discove1y that 
doubles you1' range 

When W. Bennison, F.C.S., and T. Hadley, B.Sc., after long 
study of the characteristics of minerals in wireless practice, WITH OUR 

REPAIRED VALVES 
\Vhenever your valves burn out or 
filaments are damaged in any way 

Send them to us 
\Ve repair them equal to new. 

DON'T DELAY 
The actual valve you send us is repaired 
•• and returned to you within 7 days. :: 

PRICE POSTAGE PRICE 

6/6 3d. 6/6 
(Bright Emitter Valves). 

WE ARE ALWAYS AT YOUR SERVICE. 

Price list /or D.E. and Power Valves 
• . . . on Application. . . • . 

The North London Valve Repairing Co., 
22!, Cazenove Road, Stoke Newington, N.16. 

evolved this new crystal, stocked by the B"t 
they opened Up a new \\\ Radio Dealers. Packed 

fi:Id to Cryst~l users. ~,, ~rai!!,~~~~~\~~1::nt~n!i~ 
Neutron has, m many ....::: on Neutron, in the black 
cases, been found to pro- ~6d ~~o;e!~;;:>~~;:~ duce volume of sound and t hi 9 wonderful 
equal to a valve without Cryst&l will be mailed 
reaction. It brings your by return. 
local station" twenty miles 
nearer" in volume, and 
many long-distance records 
are to the credit of Neutron 

A Nottingham 
correspondent writes: 

"I wish to thank you for the 
crystal, and find it gives won
derful r-esults. I have rccom
tnended your crvstal to a 
number of my fi-iends, and 
they also speak very highly of 
the clear reception they obtain 
from same. Excels all other 
makes. Wishing you every 
succ<:ss. H. B., Nottn1. 

NEUTRON, LTD., Sicilian House, Southampton 
Row, London, W.C.r. 'Phone: Museum 2677. 
Sole Distributors: V. ZEITLIN & SONS, Y44, Thcohn.ld's 
Road, London, W.C.r. 'Phone: llfuseum 3795. Q •11!111••·•····················· ii:.W.B 
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STRENGTH IN CONSTRUCTION 
and 

POWER IN OPERATION 
belong to Mullard Master Valves. 
Thousands of radio engineers and experimenters all over the world have secured for 
themselves the very best results by demanding Mullard Master Valves. 
You can obtain that perfect reproduction of the broadcasting programmes that you 
have been seeking so long by choosing the same Master Valves. 
Ask for MULLARD H.F. AND L.F. MASTER VALVES. 
These wonderful valves have been designed for the wireless amateur who requires 
something better than general puri>ose valves. 
The H.F. type are for STRONG HIGH-FREQUENCY AMPLIFICATION OR 
DETECTION and the L.F. type are for PURE LOW-FREQUENCY AMPLI
FIC.I\ TION FREE FROM ANY DISTORTION. 

Note the colour distinguishing rings: 
Mullard H.F. Red Ring Valves, 12/6 each. 
Mullard L.F. Green Ring Valves, 12/6 each. 

Write for Leaflet M 8 and take greater care of your valves by asking 
your dealer for the Mullard safety disc: free on request. If he cannot 
give you this disc, send us his name and address and we will send 
him a supply. 

a 
THB •MASTBR• VALVB 
Advt.-The Mullard Radio Valve Co., Ltd. (W.W.), Nightingale Works, Nightingale Lane, Balham, S.W.I2. 

BRITISH EMPIRE EXHIBffiON, PALACE OF ENGINEERING-Avenue 14-Bay 13. 
It 1vill pay you always to watch WIRELESS WEEKLY Ad-vertisements •. 
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To Some People 
a receiver is merely a piece ot mechanism. It has 
never occurred to them to give it a real chance
to help it become vitally alive. Brandes " Matched 
Tone n Headphones will exploit the full merit of 
your Set, bringing it to eager life. The TaMe
Talker will make it talk clearly and melodiously. 
All the liquid tones, the pulsating warmth of a 
soprano will come to you unspoiled, without any 
unnatural harshness. lt does not matter-the rioting 
madness of the violin, the immense grandeur of the 
organ or the intoxicating rythm of a dance band, 
they all speak to you-ALIVE with their OWN 
throbbing cadences. Let Brandes products dispense 
with dull tonelessness and bring your receiver 
to vigorous life. 

All Bran des product-s are obtainable from any reputable 
Dealer and carry our official money-back guarantee, 
enabling you to return them within 10 days if dissalisfted, 

Uvfafched 70ne 
TRADE HARK 

RADIO HEADPHONES 

Table -Talker 

251-
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?Une withBrandesNafched~Jono~ 
Radio .HeadP.hones 

?1ze.n Listen 'With 73ran_des 
/able lalker 

BRANDES LIMITED, 296, Regent St., W.t. WORKS: Slough, B,c,~ 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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SUPPLIED BY RADIO PRESS 

N.G. [WEST HARTLEPOOL] is using 
Circuit ST45 from ''Practical Wireless 
Valve Circuits," Radio Press, Limited, and 
submits particulars of a certain condenser 
in his possession with which he wishes 
to receive various wavelengths. He asks 
the necessary sizes of coils to use to cover 
a range of 1,200-1,800 metres. 
Your aerial tuning condenser is cif approximately 
o.ooo6 p.F, and with this in parallel with your 
inductance, you will require coils having roo, 
250, and 200 turns respectively to cover the range 
you mention. 

E. G. F. [ILFORDJ has made a dual am
plification circuit which gives very satis
factory results, but experiences trouble 
when using a number of pairs of telephones 
in series. 
Your circuit diagram is quite correct as shown, 
and should give good results. The slight hissing 

Wireless Weekly 

SERVICE DEPT., LTD. 

sound you mention is quite in order and should 
be present. We do not see any reason for dis
tortion effects being produced when a larg·e 
number of telephones are connected in series, but 
you should shunt the telephone terminals with a 
condenser having a capacity not less than o.oo2 
,u.F. If the trouble is very pet·.sistent_ you might 
raise this capacity to o.oos p.F, and try the 
'phones in parallel. 

J. S. [WIDNES] has a three-valve dual 
receiver in which he reports that the detector 
valve is constantly burning out, and asks for 
help. 

Since the valve usually lasts some days, but 
always burns with abnormal brightnes1s, \Ve 
think the trouble is almost certainly in the fila
ment resistance, between \vhose terminals there 
~s a short circuit. This is confirmed by the fact 
that adjustment of this rheostat makes no 
difference to the brilliance of the valve. 

LOUD SPEAKERS 

GIVE ---- _· · be-lov _ ed! 

PERFECT REPRODUCTION -----
OF _EVERY NOTE AND EVERY WORD. 

PRICES: 

120 ohms ... £2 10 0 2000 ohms . .. £2 12 6 4000 ohms ... £2 15 0 

Also Manufacturers of 

RECEIVING SETS .. HEADPHONES :: BATTERIES .. EBONITE, Etc, 

Obtainable from all leading dealers. 

Manufacturers : 

SIEMENS BROTHERS & CO., LTD., WOOLWICH, LONDON, S.E,18, 

39 
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J. T. (RAYNES PARK) is using a small c. w. 
transmitter on 200 metres, and finds con
siderable difficulty in making the set oscillate 
with reasonable steadiness and stability. It 
has a tendency to the erratic stopping of 
oscillation whenever adjustments are made, 
with a consequent sudden rise in anode current 
and consequent damage to his dry battery 
n. T. supply. 
From your description, it seems that you are 
using a direct-coupled circuit--that is to say, one 
in which the anode coil is connected directly in 
the aerial circuit; and, further, that your aerial 
is of large capacity. This is often :1n undesirable 
state of affairs on the shorter ·waves, since it 
becomes difficult to maintain self-oscillation with 
the small amount of inductance available for 
coupling purposes. Try a loose-coupled circuit 
or a counterpois·e earth. 

C. N. T. (BIRMINGHAM) has a variable grid 
leak which he believes to be faulty, and asks 
chow he may test it. 
The grid leak is probably one of the most diffi
cult components in the set to test, and it is 
often done merely by substitution even by pro
fessionals. 

Try removing the leak from circuit altogether, 
and note ·whether any crackling sounds are 
reduced, or whether they persist. Further, note 
whether any noises are heard "-hen the knob 
of the leak i:s rotated. 

E FE S CA A.l\TTI·CAPACITY 
SWITCH (Pat. applied for). Double 
pok, double-throw switch specially 
designed to minimise the capacity 
which exists in most change over 
switches. The contact brushes are 
of phosphor bron7e and present only 
their edges to each other with a com
paratively wide air gap-thus prac .. 
tically eliminating all capacity effects. 
Price Ss. each. 

EFESCA '' DEVOSTAT" (Pat, 
applied for). A specially designed 
Rheostat for dull Emitter Valves con .. 
sun1ing .06 amps. The contact carrier 

I rotatet concentrically with the resistance 
fonner and is fitted with a ball pointed 

I 
brush making contact with the resistance 
wire. A spring plunger maintains the 

I 

b&.ll at even pressure at every turn of the 
wire. thereby_ ensuring fine e.diustment. 
\Vound on t.;bonite former. Resistance 
30 ohms. Complete as illustration. 4s. 6d. 

October 22, 1924 

D.O.R. (SOUTHALL) asks what is a 
vernier condenser, and what is its use ? 
The word Vernier is being very carelessly used 
nowadays in connection with almosrt any piece of 
wireless apparatus which affords a par.ticularly 
exact adjustment. A better name altogether 
would be " fine tuning " condenser. Such a 
condenser is simply a rsmall variable condenser, 
comprising only three or M the most five plates, 
so that a considerable movement of the control
ling knob and dial gives only a small change in 
capacity. By connecting a condenser of this 
description in parallel with a large variable con
denser, the preliminary adjustments. are· made 
upon the large condenser, and then the fine 
tuning condenser is called into action ,to effect the 
final accurate adjustment. 

F. W. P (CLAPHAM) asks what is the cause 
of sudden distortion in amateur telephony 
sometimes heard after broadcasting hours. 
He states that an amateur is being received 
perfectly well, when suddenly most violent 
distortion of the speech occurs accompanied 
by whistling. 

The type of distortion to which you refer is 
caused bv the interference with the carrier \\·ave 
of the tcicphony by another carrier wave of the 
same frequency, which occurs when a transmitting
amateur switches on his transmitter in the middle 
of the conversation o.f ,some other station, with 
whom he does not know' he is interfering. 

The Elimination of 
Our engineers have given special attention to this 
problem and have evolved a series of components 
which for purity of tone stand in a class by them
selves. These results have been obtained without 
the slightest loss of power : in fact, it is found that 
a considerable increase in volume is obtained. If 
you are a beginner you'll appreciate the simplicity of 

COMPONENTS 
--if you are an experienced operator you'll realise 
that EFESCA components offer an infinitely superior 
article at a reasonable price. Every EFESCA corn· 
ponent is mounted by our STANDARD ONE 
HOLE FIXING. Write for Catalogue No. 522. 
which gives you full particulars and illustrations of 
all EFESCA components and EFESCAPHONE 
Receiving Sets. 

Sold by all Wireless Dealers, 
Ironmongers and Electricians. 

Wholesale only 

FALK, STADELMANN & Co., Ltd., 
Efesea Electrical Works, 

83-85-87, Farringdon Road, London, E.C.l, 
and at Clasgow, Maacbeater, and B\rmingham.. ~ 

••S*'t._~ .. •~3..-Ji§ast • .,J' 
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1foubttt 
VALVES' 
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)l_aJ!e you nQticed, it ? 
If you listen intently to your 
gramophone you will become 
aware of the light scratching of 
the needle. But although you 
hardly notice it unless you listen 
specially it is there all the while. 

Once you could hear gramophone 
music against a background of 
complete silence you would never 
be content to return to the 
obbligato of scratches and hisses 
which you now cheerfully endure. 

It is the same with Wireless 
Reception ; you hardly notice 
the continuous breathing sound 
going on in your loud speaker, 
but-unless your set is fitted 
with Louden Valves-it is there, 
and it is preventing you from 

getting the best possible results 
from your set. 

The Louden Valve has been 
designed specially with the object 
of eliminating all those " mush " 
or breathing sounds so prevalent 
with valves of the ordinary type. 
If you would care to know how 
this is achieved your dealer will 
supply you with a folder giving 
full information. 

But we feel that you are con
cerned with results rather than 
with reasons, so our advice is 
that you should not consider 
your present reception perfect, 
but fit Silver Clear Louden Valves 
and see how much better it can 
be. 

The Plain Louden for 
Deiecting and Low Fre
quency Amplifying. 

Filament Volts ... 4.8-5 
Filament Amps.... 0.4 
Anode Volts ... 40-80 fi.k~~~~ 

T!te Blue Louden for 
H.F. AmjJlification. 
All Loudens are silver 
clear and jree from mccsh. 
The current consumption 
is low and the life long. 

1fouben lJalue.s Silber <!!lear 
ADVT. OF THE FELLOWS MAGNETO CO., I,TD., PARK ROYAL, LONDON, N.W.ro. 

It will pay you always .to watch WIRELESS WeEKLY Advertisements. 
J; • .P.S.4. 
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u the nearest to 

P£RF£CTION"" 
-says a user. 

His letter reads :-

"The Loud-spea~er re· 

ceived i3 the nearest to perfection 
1 have ever heard. On T ues

day I did my best to ma~e it 
distort the speaker's voice and 
also the music, but found this 
impossible. 1 haue used varioUJ 
other makes, but can assure 

you that yours is the nearest 
to perfection yet placed be/ore 
the public." 

STELLA PHONES 
These noted light-weights are 
tested and guaranteed to give 
perfect and distortionlessrecep~ 
tion, with maximum comfort. 
Thousands sold to satisfied 
customers. Equal to any and 
cheaper than most other really 
good 'phones. Car- 17/6 
riage paid, or from 
local dealers. Per pair. 
--· 

WEMBLEY 
LOUD • SPEAKER 
;r::::~;.J.::it~~~:~~; 2 2 I 6 
and guaranteed at 

WEMBLEY PHONES 
Identical diaphragms to 
" Stella " 'Phones, but lighter 
construction, and so made that 
only the ear-pieces touch the 
head at sides-a boon to lady 
listeners, as the hair is not 
disarranged. Car- 14/6 
riage patd, or from 
all good dealers. Per pair. 

Buy at Wembley, or from any good Wireless Dealer. If 
unable to obtain from your local store, write direct to : 

STELLAJ"( WORKS 
31-37, Wybert Street,~ L 0 N D 0 N, N.W.l 

Telephone: Museum 8390. 

They were used 
in the cockpits 

Hastings. 
Dear Sipi;ase lorf!'~rd m~ a 

air of your Br~tiS~ Er•cs· 
P 4 000 ohms phone~, 
S:s" ad~ertised in

6 
"Rhfl{'J 

. -· at 26 , w tc· 
T~d::e. They have been 
~eco171mended to me by Cl 

friend who has used a 
air for years. . d 

P I ked another frren 
the o~her week which. were 
the best 'phones. Wr.thout 
hesitating, he answehred, 
"E ricsson, s., This s ow s 
how w~il-known your 

'ph;:::s ";{,;cerely, F. G. 

Selling Agents: 
MANCHESTF.R: Palatine 

Wireless Equipment Co., 
3, King St. W. Deansgate. 

NOTTINGHAM: W. J. 
I<'urse & Co., Traffic St. 

COLCHESTER: 121, High 
Street. 

SCOTLAND : M~lcolm 
Brelngan, · 57, Robertson 
Street. Glasgow. 

BIRMINGHAM: 14-15, 
Snow Hill. 

N.E. ENGLAND: MU-
bourn Ho., N ewraetle~on
Tyne. 

LEEDS : North British 
Engineering- Equipment 
Co., Lands La.ne. 

IRISH FREE STATE : 
Stocks carried by A. W. 
Doyle, Kelly k Co., 174, 
Great Brunswick Street, 
Dublin. 

BEI,F AST : J. Roberlson 
Ltd .• 46. Mny Street. 

of the R.A.F. 
-read what a 
user says to·day 

IN 1909 the British Ad~ 
miralty adopted Erics~ 
son British Telephones 

as standard just because of 
their wonderful sensitivity 
and robustness. This lead 
was followed by the Air 
Board in I 9 I 7. Through 
scientific research and ex~ 
periment we have so im~ 
mensely improved them 
that to~day they stand alone 
as " The World's proved 
best 'phones." 
Read the accompanying letter 
just sent us, try a pair of Ericsson 
(British) Telephones and you will 
"without hesitating ·• agree as to 
what are the best 'phones to-day. 

Prices at all good dealers 
Ohms. 

120 
2,000 
4,000 

24/6 
25/6 
26/6 

t]J But insist on seeing 11 Ericsson, 
Beeston 1 Notts," on each ear
piece to avoid " Continental " 
imitations. 

Write us to-day (or our agents) re
garding Ericsson products. Infor
mation. gladly given of our famous 
valve and crystal sets, loud speakers 
and component parts. 

TheBrltisht.M. Ericsson Mfg.Co. 
67/73, Kingsway, LTD., 

London, W.C.2. 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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GAMAGES 
NEW ACCESSORIES 
It is offers like these that make Gamages so essentially the 
Store for the Wireless Enthusiast. 
New, improved Apparatus-for the 
most part exclusive to Camages
all certain to improve results or make 
things easier for you. Try them. 

AL 
R. 

The striking points new detector (first 
of its kind) are the revaloing crystal, the Silver Cat's 
\Vhisker. all brass parts lacquered. New Crystal 

·~~~~r!!~i~; 

4
Com/p]e

6
te wiP~c~%~"e

5
s F/am

6
ous 

Crystal.'" T a b I e 
Price f~r Panel P a n !' I 
l\1ountmg • . Mountmg 

Post 4d. on each type. 

VARIABLE CONDENSERS 
Insulated Bushes. One hole only 
required for fitting. Terminals pro· 

vided for making connection. 
·oo1 9/· ·ooos 6/··ooo3 5/6 Price Price Price 

Ve'"!'ier 3/9 
Pnce ·ooo5 with Vernier 

Panel Mounting 
"0003 with Vernier 
Panel Mounting 

Post 4d. each extra. , 

7/6 
11-

"MULTIPHONE'' CONNECTORS & TERMINALS 

For using several pairs of 
headphones on your set, 
4-way Round TYPe. as 
illustrated on left. go 
and 4-way long 1 

type as above. Each 
Post 2d. 

'' MUlTIPHONE" TERMINAlS. As illustrated 
on right. A well·made and splendidly 1 ' 
finished part, complete with nut and 
washer. 4-way only. • 
Price. Post 2d. • • • • each 

Send /or yours right away - the o alue will 
amaze you. 

.. MUlTIPHONE" I 
CONNECTORS 6-way 
round type as above 1 • 

Post 2d. · 

VALVE HOLDERS. 
Latest type for Flush Mounting. 
Reduced height makes for com
pactness, reduced capacity and 
reduced solid dielectric for 

THE ''GAMAGE' UNDER 
PANEL VALVE SOCKET 

1 
efficiency. Soldering Hole for 
reliable and neat connection. 

(§:l Flush for protection 1/ 
~of Valve. Brass Fini~h. _ 

Easy to mount. Pnce 
set of 4. Post Free. • • 

STRIKING POINTS :-Anticapacity · 
Positive Contact with_ Valve Leg ; Nea~ 
appearance ; Protection from burning 
out valves by incorrect 1 0 o 
fitting ; Low Price. In the • 
usual high standard of 
quality. Price •• 

Post 2d. 

DAMAGES, Holborn, LONDON, E.C.1 

@ 
.... ~ REP AIRS f8 HftJ>JH~~~ERS 

TO COILS 
REWOUND to anv RESISTANCE & MADE EQUAL to NEW. 

PRICE QUOTED ON RECEIPT OF INSTRUMENTS. 
PROMPT DELIVERY. 

E:::~ed The VARLEY MAGNET COMPANY 
26 Years. Phone: Woolwich 888. WOOLWICH, S.E.ll!. 

CONTRIBUTORY 
CAUSES 

The consistent tendency of Receiving Sets to reproduce 
extraneous noises is, more often than otherwise, put 
down to that endless source of hiss, noise and bubbles
the H.T. Battery. Yet experiments show that condensers 
of very large capacity apparently fait to smooth out the 
current. It may be taken that the trouble lies elsewhere. 
Substitute a Watrnel Variable Grid Leak and note 
the difference. 

The detector valve working on an incorrect 
portion of the curve is found to be one 
contributory cause of mysterious noises, 
principalJy due to unsatisfactory choice of 
resistance material in the grid leak. In the 
Watmel., resistance is gained by a material 
which extended experiments has proved to be 
noiseless in operation. If your Set is noisy 
~remember the detector valve and £t a 

Patent 
206098 

5 to .5 Megohms ... 2j6 
50,000to IUO,COcl Ohms. 3j6 
Other Resistances to suit 

any ci1'cuit. 
Send P.C.for Descriptive Folder. 

SEE THE TRADE MARK 

ON EVERY GRID LEAK. 
BEWARE OF IMITATIONS. 

the only ':. ............................ ; 
,_ ___ NOISELESS GRID LEAK._ __ --! 

••••••• 8 •••••• 8 •••••• 

• IMPORTANT NOTICE • 
• to intending purchasers 

• 
• 
• 

0 The Watmel Wireless Co. wish to notify the trade and public e 
that their Variable Grid Le all Patent Application No. zo6og8 

• was contested in the Comptroller's Court, _and on Appeal; in 8 

8 both instances the Patent Grant was upheld and costs awarded. e 

8 It is the airn of this Company to protect traders', cus- 8 
tamers,, and also its own interests by securr'ng Patent 

• protection for the novelties in its specialities, as it is • 

8 these novelties, invented by experts and exhaustively e 
tested, which are the Hall Mark of all Watmel Products • 

• • All goods of our manufacture bear -~ 
this mark. It is your only guarantee. ~ • • 

e • 8 e e e • • • • • • e e • • • e i'J eo 

WIRELESS CO. THE WATMEL 
332a, Goswell Road, London, E.C.1. 

Telephone CLERKENWELL 7991J. 

It will pay you always. to watch WIRELESS WEEKLY Advertisements. 
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GUARANTEED 

TO 
HAND 

ABOLISH 
CAPACITY 

The Naylor "Fulstop '' Condenser is the only 
Condenser which entirely eliminates hand 
capacity effects. That irritating distortion you 
hear every time your hand approaches the 
operating knob cannot exist if you have a 
• Fulstop' Condenser. 
The abolition of hand capacity effects is 
guaranteed unconditionally by the makers 
and money will be refunded if any instrument 
does not give absolute satisfaction. Get the 
best out of your set by getting a 

'Fulstop' Square Law Principle Condenser 

Prices .001.. ....... 13/6 .0003 ...... 10/3 
.0005 ...... 11/3 .0002 ...... 9/6 

Stocked by most Wireless Dealers, but if 
you have any difficulty send direct to 

J. H. NAYLOR, Ltd., Central Brass Works, WIGAN 

20/-
Per Pall' 

"Plymouth. 
"The results O'rtained 

with a pair of Oene•·al 
Radiophones, compared 
w•th that of twJ other 
well-kn wn, more expen
si'-!e makes, so aur:pri•ed 
me that I felt compelled 
to write ar·d ex res· my 
appreciation a 'd satis
faction. W. BIQQS." 

Aak your dealer to Jemonslrate them. 

Radio House, 235, Regent St., London, W .1. 
Teleohone: Mau/air 7152 Telegrams: "Algenrad, London." 

<J.~\# 
<J.~·\tll'>,. 

Handsome nickel dial. ~ 
One hole fixing. 

Phosphor Bronze contact arm. 

Winding cannot be damaged by 
ordinary use. . . . 
Size. I!ins. diameter, tm. high. 
From all WirJess Storu or dir<el from: 

The Bedford EleGtriGal & Radio Co., Ltd., 
..... Electrieal Engineers c'r Manufacturers, 

• 22, CampbeU Road, Bedford. 

1/lllllllll/111111111111 IT'S THE LEAK THAT DOES IT 111111111111111111111111 

PRICE : 

Patent 
Pending. 

The "Bretwood w Grid Leak 
(Guaranteed) tune5 a carrier 
wave from the silent point up. 
The "Bretwood" is recognised by 
highe!t experts a.nd experimen• 
ters as the only variable and 
reliable Grid Leak. 

~ 3/• ~ If you are not satisfied within 7 days, money will be refunded. 
RADIO IMPROVEMENTS, LTD. 

; Postage 3d.; 12-18, London Mews, Maple St., London, W • 
.. .. · · .. · · .. ;..,_,_,;--...-...,;iiiiir.iiiiiriili:.oiiiriiiii.ii.iiiiio..iiiiiiiiriB~ar~cla~us"'''l!l6'!""z 

EBONITE 
Sh.,et rod and tubing In .all size<~ kept in stock and cut to any 
required size while you wait~ or sent by post on receipt of cash. 

WE CAN TURN ANYTHING IN EBONITE. 

BURGE, WARREN & RIDQLEY, LTD., 
91/92, GREAT SAFFRON HILL, LONDON, E.G.1. 'Phone: Holborn 5J 

THE NEW 
"DEXTRAUDION " 

PRICE 

21/-
DULL 

EMITTER 
MAXIMUM 

CONSUMPTION 
AMP. AT 1 VOLT. 

,-1; WATT! 
THE QUALITY OF THE 

RECEPTION ENTIRELY SUR-
PASSES ANYTHING HITHERTO 

OBTAINED WITH ANY OTHER VALVE. 
Full particulars, with characteristic curves, tog-ether 
40 PAGE RADIO LIST. sent post free on rec:eipt 

in stamps and mention of this advertisement. 

ECONOMIC j Head Office: 10, FITZROY J Showrooms: 
ELECTRIC LTD. SQUARE, LONDON, W.1. 303,EUSTON RD.N.W.1 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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Pilot PatlQI S----
The Pilot Panel Service explained : 

W HE)I a man decides to build a 
good Receiving Set he inunediately 
COlll('5 up against the diftkulty of a 

suitable cabinet and1 the <hilling and the 
engraving of the panel. Cabinet-making 
is a skill ell man's job and many a perfectly 
good piece of ebonite has been spoilt by a 
hole in the wrong position or because it 
has been incorrectly cut to :5ize. 

To eliminate UJost of the difficulties in Set
building we have instituted the PIItOT 
Panel Service. In future, ALL Sets de
scrihccl in all the principal \\'"irelE'SS 1\faga
zines, will be aY~ilable in sets of parts for 
the Home Constructor with panels ready 
drilled} tapped, and eng-raved. Two types 
will be pla<..:t:d on the market·~ -Type A, 

5 exclusive 

following the author's literal specification 
and using his· .aCtual components; and 
Type B, an adaptation using Peto-Scott 
guaranteed components. Naturally 
through standardisation of components 
and our lo\ver 1nanufacturing costs rlue 
to large output, Type B will often show a 
large saving over Type A. 

Remember that if our instructions ar~ 
followed we positively guarantee that all 
Type B recei vcrs are the equal in every 
respecl to the more Expensive Type A 
Sets. Our Service Dept. is available for 
all our customers and will test and rectify 
errors of construction at a nominal charge. 
\Ve want all our customers to have the 
utmost confi.J.ence in e'\·ery Set producetl 
under the PII.OT Panel Service. 

Pilot advantages: 
~--------, 

1 Pilot Panels 1 

I Every Wireless Receiver de- I 
pends for its efficiency upo11 the I 
panel. Low grade ebonite will 

1 

2 

3 

4 

5 

Absolutely no previous Wireless skill 
required-the only tools necessary are 
a screwdriver and a pair of pliers. 

Every Set when completed is quite the 
equal in efficiency of the original. 

Provides a high-grade instrument at 
the cost only of the components. 

Success guaranteed-failure quite im
possible if instructions are followed. 

Every Instrument designed by a recog• 
nised expert. 

The 
Transatlantic V 
An illustration of 
Type B. Note 
that valves are be
hind panel, free 
from risk of dam
age. Two stages 
of high frequency 
amplificati<>n en
sure a long range 
of operation. 

1 f:revent any Set from functton- l 
•ng Properly. Every PILOT I Pqnel is manufactured from the j 
lngilest grade Post Office ebo11ite 

I cast accurately to size matt 1 
finished on both sides, m;d with, 

I edges squarely ground. We I 
guaratttee every panel to be leak-

1 
proof and non-·warping. Each 
panel t11fraved with word I 

I " PI LOT,' and supplied care
fully packed i11 sealed wrapper. I 
Standard f - in. thtCP11ess 
throughout. l ________ j 
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All these splendid Sets now available : 
The Transatlantic V (a super s-valve long <listance 

Receiver). 
The S.T. xoo (2-Valve). 
The 3-valve Dual Receiver. 
The. Purifiex (4-valve). 
The All-Concert de I,uxe (3-valve). 
The 4-valve Family Receiver, and 

others. 
All these Receiving Sets have bee11. 
designed by prominent radio 
engineers and described in various 
issues of " :Modern \Vireless.'" 

Write to-day: 
Before building a new Set,. be sure you «"et 
parth:ulars of tbe wide range available under 
the PILOT Scheme. Our Utera.ture (free oa 
applica.tion) will show you exaot1y the com
ponents you need for a.ny Set a.ndtheirprlcc. 
Register your name for a. free copy of a Wge 
lluatrated Folder to be issued J.mmed1ately. 

PETO .. SCOTT CO.LTD. 
Registered Offices : 

'11, CITY ROAD, E.C. 
(For all Mail Ord6Ys). 

Branches: 
LONDON: 62, High Holhorn, W.C.l, 
and 230, Wood St,.eet, Walthomstow. 
CARDIFF : 94, Queen Street. 
LIVERPOOL : 4, Manchester Street. 
PLYMOUTH: Near Derry'a Clock. 

Gilbert Ad. r6s6. 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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RADIAX Duplex Basket Coils (Unmounted) 
Far more efficient than Honeycomb or any 
other type of coil. Exceedingly strong and rigid, 
Brown finish, no wax or shellac used. 
Xo. 

25 
35 

Price 

21~ 

2/~ 

No. 

50 
75 

The HERALD 

Price 

2/~ 

2/6 

Loud Speaker Receiver 
For building a loud speaker in any form. 
Adaptable to any horn or gramophone. 
Instantly attached. Adjustable diaphragm. 
Perfect tone on speech and music. As 29/ 
illustrated, but with 6ft. cord. Price • 

No. 

lOO 

ISO 

Price 

2!6 
2/6 

CRYSTAL DETECTORS. No. 310 
Radiax New Horizontal, exceedingly well 
made and finished . , 

No. 309, Vertical en- 1/10 
closed, splendid value 

No. 670 The Mic-Met. 6 The best yet produced, /· 

CABINETS POLISHED 
Selected Mahogany as illus
trated, new, perfect. Block 
approx. I" square. Limited 
Stock. Size I3" wide, I2f' 
high, bottom 8" dec:p. 10/6 
top 4" deep. Pnce 

Postage & Packing, 1/-. 

,--------
: Basket 
I 

: Coil 
I 
I 
I 
I 

I 

Mounts 
1/3 

each. 

"--------

1/3 

Vernier Condenser 
Both knobs deeply fluted, ensuring 
easy control. Vernier indicator 
shows position, and makes the finest 
tuning simple. Their high overall 
efficiency enables hitherto impos
sible stations to be tuned in readily. 

TRANSFORMERS H.F. (orTuned.Anode Coils) 
Wavelength. 

300/500 
500/9'JO 
goofr6oo .. . 

I5oJ/26oo .. . 
2600/4000 .. . 

Price 3/6 
" 4/3 
" 4;9 
" 516 
" 6.'6 

We Specialize in H.F. Couplings and 
Reaction Units of all kinds. Send 
for special list, post free or 3d. for 
complete Catalogue o! Radiax Sets, 
Components and Accessories. 

and I,IGHTNING ARRESTER. 
The newest protective device con
sists of strong Earth Switch, 5 '9 
Lightning Arrester and a i 
I,ead-in Tube combined. each. 

TWIN WIRE for CO~· 

Best quality with Best quality w:thout 
Your dealer can supply all Radiax specialities. 

NECTIO~S 
(Black and Red) twisted flex, most 
convenient for battery, loud 
speaker, etc., leads. Your Dealer 
can supply all Radiax Specialities. Vernier. Vernier. 

~ RADIAX LIMITED ·oot 
·oo6 
·oo3 

13/-
12/-
11/-

8/6 
7/· 
6j .. 50, Radio House, Percy Street, 

T ottenham Court Road, London, W .1. • RADIAX 

Variometers IL 
on tube formers with 
knob and pointer as 
illustrated. 2/8 Cheapet quality without Vernier. 

1/· 5/9 5/-
Museum 490. 3 minutes from Tottenham 

Court Rd. or Goodge St. Tube Stations, WE SATISFY YOY.. Barcla.ys 174 

Reversible 
VALVE 
HOLDER 

The Universal Valve Holder. 
One Hole fixing and will fit front or 

back of vertical or horizontal panels. 
Lowest Capacity and 

HIGHEST INSULATION OBTAINABLE 1/3 
If your deal<r cannot supply we will send PATENT 

post free if you mention his n:1me and address. APP•D FOR. 

~O~~E~ ~T.~H~G~::a~~:r~N.~~~~~i: r;;;~·;:~:··i I FORLIST.l 
LIBERAL TRADE TERMS. 'PI.one : 469 H.B. : ...................... : 

RADIO INQUIRIES 
We wait to send you whatever information or 
advice you may require. Write us fully and 
your letter will receive immediate and indivi
dual attention. You may depend on getting 
a helpful and fully detailed reply. 
With your query please enclose P.O. for 2/6 
to cove-r cost of work involved, but if you 
require complicated diagrams or calculations, 
4/6 is necessary. 

RADIO INQUIRIES, 
Imperial Buildings, Oxford Road, Manchester. 

We•re Here to Help. 

~ ~; con n~ be obta;noo by tho Tmd• at th~ J 

~
\ N E W L 0 N D 0 N D E P 0 T ~J 

. f 143, F ARRINGDON ROAD, E.C. i ~ 
; at keenest wholesale prices. Take advantage of ; } 
; this time-saving and economical innovation for your : 1 

~
. next supplies. < 
; Illustrated Catalogue free on request. ~ ~ 
J FALLON CONDENSER COMPANY, LTD. i) 
~~~.i\.:,;~~ 

Barclays 14 

VALVE RENEWALS 
\>Ve repair by our patent process (for which we l!ave 
NATIONAL PHYSICAL LABORATORY'S Report 
of efficiency) 

All STANDARD TYPES OF VALVES AT 6 I 6 
AND CARRIAGE PAID 

GUARANTEE {!!~e~~v!s~UAL EFFICIENCY to 

To RETURN IN THREE DAYS 
OR REFUND YOUR MONEY WITHOUT QUIBBLE. 

THE ECLAT MANUFACTURING CO •• LTD. 
Spencer Works, Wimbledon, London, s,w, 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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. ~ 

S pjrjf oF 'iJroqress. 

T HE same spirit of pro
gress which was re
sponsible for the design 

of the Cossor Valve still 
dominates the research workers 
re~ponsible for the new Wun
cell-the Cossor Dull Emitter. 
The new Wuncell operates at 
a temperature of only 8oo 
degrees (as against the .o6 
type of Valve operating at 
2,000 degrees) and its filament 
glow is barely noticeable in 
daylight. Owing to its ex
tremely low current con
sumption and robust filament 
design (in diameter the Wun
cell filament is approximately 

the same as the standard 
bright Valve) its life should 
be almost indefinite. 

But true progress does not end 
with Valve design--service 
counts for something,. too. In 
the new Cossor packing scheme 
every Valve will be finally 
packed in its wrapping of 
cotton wool and sealed in its 
carton. Your dealer will not 
find it necessary to break the 
seal to prove to you that the 
filament is intact. 

Thus every Cossor user is 
guaranteed an absolutely new 
and unused Valve. 

1- - -- - -Prices of Wuncell Dull Emitters----~ 1 
I W.l. (For Detector and L.F. use) 21/~ T\'pes W.?-.1 an~ W.R.2 !''above but w1th I 

. self-contamed resistance m base to operate 
I_ W.Z. (With r~ ~p) for H. F. u~ 21J~_ fro::··~ o,:-_6-volt~m_:a~·.:__23/6 -I 

4tlv~rtisement of&. C. Cossor, Lla., Highbury Grove, N.5. 

It will pay you always to watch WIRELESS WEEKLY Advertisements. 
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r 
WE HAVE MOVED 

to more commodious and better appointed 
offices at Bush House, Strand, London, 
W.C.z, to cope with increasing business 

resultfng from. the extreme popularity of 

"Modern Wireless" 
AND 

"Wireless Weekly." 
Please address all communications respecting 
these media in future to :-

Barclays Advertising, Ltd. 

BUSH HOUSE, STRAND, w.c.2 
A REMINDER: Have you yet reserved your 

space in the December issue of 
The 

"Wireless Constructor." 
A handsome number which you cannot afford 
to miss. Latest daie for instructions and 

copy, Saturday morning, October 25. 
Deeember Printing order 
200,006 to 25COOO enpies. 

~------------------~ 
LOW FREQUENCY 

RATIO 3-1/10-1 
PRICE 

18/6 
lllaximum 

Amplification, 
NO DISTOR

TION, l\:tagnetic 
Circuit consists of special 

"STAI,LOY" Stampings. 
Actual l\fanufacturers : 

PRIOR & RILEY, 
215, Upper Grosvenor Road, 

TUNBRIDGE WELLS. 

T H E R E is probably no single 
Component in any Receiving Set 
able to exert so much influence as 

an Inductance Coil. A highly efficient 
Coil (or Coils) will often make all the 
difference between mediocre results and 
really good loud reception. 

Even if you feel that your present Set is giving 
tolerably good results, the chances are that it will be 
worth your while--presuming that you are using 
plug-in coils-for short-wave lengths to use a set of 
home-made basket coils. Such coils as these have 
particularly low self-capacity. 

This new book by G. P. Kendall, B.Sc. (staff editor) 
contains concise details for making every type of Coil 
used in Wireless to-day. Further, the advantages and 
disadvantages of each type are discussed in such a 
manner that the reader is able to make an immediate 
decision as to the actual coils suitable for his require
ments. 

~11!1111!111111111111!11111111111111111111111111111111111111111111111111111111111111111 

All necessary data, such as diameter of tubes, gauge of 
wire, number of turns, etc., are given-the results of 
the author's own experiments. 

= 
Radio Pr~ss Information D~Pt. 

2/6 
QUERY COUPON 

No experimenter can afford to be without such a 
comprehensive guide as this. 

Published by Radio Press, Ltd. 

1/6 
WIRELESS WEEKLY. Vol.s.No.r. October22, rgz4. = Sold by all Booksellers, or sent Post Free direct, 1/8. 
This coupon must be accompanied by a postal order ~ 
·of zj6 for each question, and a stamped addressed 

envelope; RADIO PRESS SERIES No. r8. 

11!11!1111111111! 1111! Ill !I! 11 !! i 1111! 1111111111111! 1111111111111111111111111!1111!! I~ 1~::=::=::=::=::=::=::=::=::=::=::===:::==:::::===:::==:::~1 
It 'i.t'ill pay you always to -watch WIRELESS WEEKLY Ad?Jertisements. 
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PERHAPS you have built a 
Set and you cannot get 
it to work---don•t worry, 

let a Radio Press expert hdp 
you. Probably you have made 
some little slip in tbe Circuit
maybe you ba\'e mis-read the 
wiring instructions. All you need 
is a copy of 

Pictorial 
Wire less 
Circuits 
By Oswald ], R.ankin. 

(Radio Pr~ss Series No. 8.} 

This Book contains scores of 
different Circuits. each one of 
which is shown in pictorial form 
instead of the more technical 
diagrammatic manner. 
Thousands of beginners have 
bought it and have been able to 
appreciate for the first time how 
easy it is to wire up a Set when 
the Circuit rliagram is under
stood. 
No matter which type of Set 
you are building, whether Crystal 
or multi-valve, and whichever 
type of tuning you will use, 
v~riometer or plug·jn coils, rou 
wdt find a wiUc variety of practlca) 
circuits sho\'.'TI in a manner even 
the veriest novice can readily 
understand. 

From all Baoksellet>s or 1 /6 
sent post free zd. e.ltra 
direct jrotfl Publishers. 

IP,"h!;oher• of Authoritative Wireless Llt•erat:ur<o,l 

HOUSE, STRAND, W.C.2. 

G-, A. 
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Machines that are almost human 

ONLY the most elaborate 
equipment can under
take the responsibility 

of manufacturing Brown 
Loud Speakers and Head
phones to reach such a recog
nised standard ofperfection. 
Take for example the con
struction of the cone-shaped 
aluminium diaphragm for the 
small Brown Loud Speaker. 
In order to produce a dia
phragm as thin as paper and 
at the same time of great 
mechanical strength, it was 
necessary to design special 
machinery. The one shown 
above actually does five opera
tions at one time. 
Yet this is only typical of 
Brownthoroughness. Thewon-

S. G. BROWN, Ltd., 
Victoria Road, N. Acton, W .3. 

Showrooms: 
19, Mortimer Street, W.l. 
15, Moorfields, Liverpool. 
67, High Street, Southampton, 

derful aluminium diaphragm 
and tunedreedmechanism which 
is such an outstanding feature 
of Brown Loud Speakers en
tails work of micrometric pre
cision, and because of the ex
tremely high standard of work
manship employed the quality 
of reproduction is unsurpassed. 
Before you purchase your 
Loud Speaker be sure to hear a 
Brown-its extreme sensi
tiveness and true-to-life re
production has been praised 
by all music lovers. 
From 45/- for small H.z_-type, 
capable of filling any room of aver
age size, to £15 : 15 : o for the new 
Q-type-probahly the most luxuri
ous Loud Speaker in the world
there is a type to suit everyone. 

Type H.1., 21 in. high: 
120 ohms £5 5 0 

2,000 ohms £5 8 0 
4,000 ohms £5 10 0 

Type H.2., 12 in. high 1 
120 ohms £2 5 0 

2,000 ohms £2 8 0 
4,000 ohms £2 10 0 

Type Q. (all resistances) 
£15 15 0 

It ?Dill p_ay you always to watch WIRELESS WEEKLY Ad'vertisement~-
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Dampness_ the arch-thief of 
signal strength 

T HE wonderful Eureka Con
cert Grand was not evolved 
in a day-nor a week-nor 

a month-nor, for that matter, in 
a year. It was the direct outcome 
of much intensive study of the 
problem of Low Frequency ampli
fication and the possibility of 
obtaining "power" results with
out the necessity of using power 
valves. 

From the first, the radio engineers 
who designed the Eurelm worked 
on original lines. In fact, apart 
from the fact that the Eureka has 
a primary winding and a secondary 
winding it has little in common 
with ordinary Transformers. Take 
its superb insulation, for example. 
In the Faraday House Test Report 
it is recorded that the tremendous 
pressure of z,ooo volts was neces
sary to break down the insulation 

PORTABLE UTILITIES 
CO., LTD., 

Fisher St., London, W .0.1. 

between windings and between 
windings and case. 

But that is not all. This tre
mendously high insulation safety 
factor is permanent. No matter 
how old your Eureka its insulation 
will always be perfect because the 
Transformer is hermetically sealed 
up after its last test report. 

Dampness cannot affect it. Many 
L.F. Transformers absorb moisture 
and naturally signal strength is 
considerably reduced. If your Set 
is not as loud as it was, say, six 
months ago, it is quite likely that 
your Transformer is the cause. 
Discard it and instal a Eureka Con
cert Grand. You will get greater 
purity of sound, increased volume, 
and freedom from trouble. ·Remem
ber that the Eureka is the only Trans
former that can be suspended in water 
for fourteen days, and used imme
diately without any harmful effects. 

Concert Grand 30/~ 
Eureka No. 2 2~/6 

(For Second Stage.) 

ransformer 
Gilbert Ad. 1639. 
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READ THESE WELL.; 
KNOWN 

RADIO PRESS BOOKS 

The Radio Press Series. 
No~ Price. 

r Wireless for All ••. gd. 
By John Scott-Taggart, F.Inst.P., 
A.M.I.E.E. 

2 Simplified Wireless 1,"-
By John Scott·Taggart, F.Inst.P., 
A.M.I.E.E. 

3 How to Make Your Own Broadcast 
Receiver ... ... •.. I/6 
By John Scott-Taggart, F.Inst.P., 
A.M.I.E.E. 

4 How to Erect Your Wireless Aerial... zf
By B. Mittell, A.M.I.E.E. 

5 The Construction of Wireless Receiv-
ing Apparatus 1:6 
By P. D. Tyers. 

6 The Construction of Crystal Receivers r.'6 
By Alan L. M. Douglas. 

7 How to Make a " Unit " \Vireless 
Receiver z r6 
By E. Redpatk. 

8 Pictorial Wireless Circuits r:6 
By Oswald J. Rankin. 

9 Wireless Valves Silnply Explained... z/6 
By John Scott-Taggart, F.Inst.P., 

10 ~;~tf~·~ireless Valve Circuits ... 2 '6 
By John Scott-Taggart, F.Inst.P., 
A.M.I.E.E. 

12 Radio Valves and How to Use Them 2/6 
By John Scott-Taggart, F.lnst.P., 
A.M.I.E.E. 

13 500 Wireless Questions Answered 2,'6 
By G. P. Kendall & E. Redpath. 

I4 rz Tested \Vireless Sets 2;'6 
By Percy W. Harris. 

15 More Practical Valve Circuits •.. 3/6 
By John Scott-Taggart, F.Inst.P., 
A.M.I.E.E. 

16 Home-Built Wireless Components 2!6 
17 Wireless Sets for Home Constructors 2 '6 

By E. Redpath. 
18 Tuning Coils and How to Wind Them r/6 

By G. P. KendaU, B.Sc. 

Radio Press Panel Cards. 
r How to Make the W.l. Receiver ... 1/

By Herb.rt K. Simpson. 

Radio Press Envelopes. 
I How to Build an s::r.roo Receiver ... I/6 

By John Scott-Taggart, F.Inst.P., 
A.M.I.E.E. 

o How to Build a 4-Valve Receiver 2/6 
By Percy W. Harris. " . . . , 

3 How to Build the StmpliClty 
3-Valve Set By G. P. KendaU, B.Sc. 2!6 

4 How to Build the All-Concert-de-I,uxe 
Receiver By Percy W. HaYns. 2}6 

Simplex Wiring Charts. 
r For 2-Va!ve Set 1/-
2 For 3-Valve Set IJ-
3 For 4-Valve Set rj-

Radio Press Wireless Panel 
Transfers 6d. 

The Radio Press Envelopes are the most 
complete guide to wireless construction ever 
devised. They contain exact size panel. and 
wiring blue prints, complete w~:>rking druwtn:gs, 
sheets of instructions regardtng constructron 
and working, lists of components, and m~ny 
photographs on beautiful art paper showmg 
the set and wiring from every possible angle. 
Every possible iletail is explained and you 
cannot go wrong. 

Any of the above publications can he obtained 
from principal wireless dealers and through 
any b~okseller-cr direct (plus 2d. postage) fr .m 

RADIO PRESS LTD .. 
HOUSE, STRAND, BUSH 

LONDON, W.C.2. 

It ·will pay you always lo watch WIRELESS WEEKLY Advertisements. 
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Why take Chances ? 
SOME have to take chances every 

hour of their working lives. They 
require supreme confidence in their 
own nerve and skill and also in the 
reliability of the materials they use. 

Builders of Radio Press set designs are 
different. They have supreme confi
dence, but they take no risks. Sets may 
be inspected and the Radio Press under
take to report on and put right any set 
made according to their designs, and 
to guarantee results. 

What more could they do ? 



-
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True judgment and appreciation require to be based on more than out
ward appearance. Time after time the public are persuaded to buy the 
((just as good " article on the strength of similar outward appearances. 
The result is disappointment and distrust. Too late we rediscover the 
knowledge that it's the heart of things that count. 

Just look at the internal construction of the New R.I. Trans
former. Note the careful symmetry of design and heavy 
insulation between coils. The primary and secondary are wound 
in twelve sections, the six sections of the primary being placed 
on the outside of the secondary sections, givin~ the lowest self
capacity (18 micro•microfarads) of any t ransforme.r in general use. 
The further security of one year's guarantee is given with every New R.L 
T ransformer. . Apart from these strong features of real worth the 
monogram R .I. carries more confidence for you of perfect workmanship 
in wireless components and sets than any other trade mark. 

Price 25/· 
Ask your f riends, and, then write 
for the New R.l. Catalogue. 

Tefsphor\e: l<egeT\t 6214 -5-6 Ttlllegrams:"lr\stradio Lof\dort 

I< a cl i o I r\s t 1~ Lll11 e I\ t s I_ t cl. 
12 l-lvclt:! Stl ... f:!e t., (Jx F(JI ... cl S ta ... e e L- \Al. I. 

, 

·•, 
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wolgAtiptex
A two -valve set which
will work a loud speaker
FIVE GUINEAS!

THE Ethophone-Duplex is wonderful value. The fact that
such an efficient two -valve set sells at such a low price has created
enormous interest among the listening public all over the country.

The convenience of listening to broadcast by means of a loud speaker is
appreciated by all, but the question of cost makes many hesitate before buying
expensive apparatus. They will welcome the Ethophone-Duplex. About 20 miles
from a main station and about zoo miles from the high -power station it will
receive broadcast on a loud speaker, the range on headphones being four or five times
as great. These ranges may be considerably exceeded under favourable conditions.

The Ethophone-Duplex has three controls : a dual rheostat which makes
possible the use of bright or dull -emitter valves without alteration to the set ; a
special type of variable condenser ; and a geared coil -holder giving vernier
movement of the reaction coil. Tuning is simple and the wave -length range may
be extended from 25o to 5,000 metres or more by the use of Burndept Coils.
Write now for full particulars of the Ethophone-Duplex-the set that sells at
a price that suits your pocket. Demonstrations can be arranged.
No. 1503.-Ethophone-Duplex, without valves, coils, batteries, etc., £5 5s., to
which must be added £1 5s., Marconi licence.
Purchase Burndept by its name-substitutes are not the same.

S APPARAtUS
BURNDEPT LTD., Aldine House, Bedford St.,

Strand, W.C.2.
LEEDS: /2, Bas'nghall St. (near City Square).
CARDIFF: 67, Queen Street. -

NORTHAMPTON : so, The Drapery.

A SURPRISE!
Burndept are about to
put on the market a new
loud speaker which for
efficiency and price will
surprise everybody. Full
particulars of this new
Burndept accessory will
be given shortly. Look
out for this coming
announcement if you
want a really reasonably -
priced loud speaker.

Issued by the Publicity
Dept., of Burndept Ltd.
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The Experimenter Proves His Worth
HEARTY congratulations are

due to Mr. C. W. Goyder,
Mr. G. Marcuse, Mr. J. A.

Partridge, and Mr. E. J. Simonds
for their wonderful work in estab-
lishing two-way communication with
amateurs in New Zealand. Equal
congratulations are due to Mr. Bell,
of Dunedin, the first New Zealand
amateur to communicate with us, to
Mr. R. Slade, also of Dunedin, and
to Mr. Shiel, of the same city, who
established communication with Mr.
Partridge. Full details of these ex-
periments are given in our article
on another page.

If any further proof were needed
of the absurdity of the official atti-
tude towards the experimenter in
this country it is given by the suc-
cess of the remarkable experiments
just referred to. If the Post Office
had had their way there would have
been no possibility of such com-
munication and only the pressure of
public opinion has enabled such ex-
periments to be conducted at all. To
realise fully the significance of this
amateur work, it should be borne
in mind that not only have three
amateur experimenters in this coun-
try communicated with three
amateurs in New Zealand at the
tremendous distance of 12,000 miles,
but actually this is the first occasion
that two-way communication by
wireless has been established at all,
even by commercial companies with
their high -power stations and great
technical facilities. It seems only
a short time since great publicity
was given to the fact that &scorn-
mercial company with an elaborate
valve transmitter using exceedingly
high power had succeeded in estab-
lishing direct one-way communica-
tion with Australia. Mr. Goyder,
who until recently was a schoolboy

at Mill Hill, and even now is but a
student at the City and Guilds Engi-
neering College, carried out his
experiments with an input of zoo
watts, about a seventh of the power
used by commercial companies in
their ordinary ship to shore installa-
tions ! Mr. Marcuse, with a power
input of only 25o watts, was equally
successful, and we believe the power
used by Mr. Partridge and Mr.
Simonds was about the same.
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Another matter in regard to the
Post Office action to which we have
not yet fully referred, but one
which we are sure will arouse the
indignation of many who do not yet
know the facts, is the penalisation of
the experimenter who wishes to use
higher power. Mr. Frederick L.
Hogg, G2SH, of Highgate, who is
well known for his remarkably effi-
cient Transatlantic working, has
written to us giving a few particu-
lars of the fees he has had to pay.
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" This," says Mr. Hogg, " is my
little list for less than four years :-

Z. s. d.
March, 1921 ... o IO 0
February, 1922 ... I 15 0
December, 1922 ... 2 0 0
October, 1923 5 o o
December, 1923 I o 0
October, 1924. 6 o o

..16 5 0

I think," continues our corre-
spondent, " I shall write them say-
ing, enclosed please find £6, etc.,
for I certainly can't find it.' Most
of the six pounds' worth expires
next April, too I "

We feel very strongly that experi-
menters such as Mr. Hogg and
those whose achievements have
been reported above should be the
last to be penalised for their worn.
Their own expenses in regard to
apparatus are far higher than those
of the receiving experimenter, and
we see no reason why they should
pay a higher fee than los. to the
Government. We are, therefore,
placing at the disposal of the Radio
Society a sum of money sufficient to
reimburse such experimenters for
fees charged to them over and above
the Jos., which fees we regard as
absolutely illegal and unjustifiable on
any technical or other ground, until
such time as the Post Office are
made to take a saner attitude.
Needless to add, the disposal of this
money is left to the discretion of the
Radio Society.

Meanwhile we trust that active
steps are being taken to stage a suit-
able test case in the courts to
remove these and other hardships in
connection with transmitting
licences.



Wireless Weekly October 29, 1924

" Neutral=Grid " Coupling
By A. D. COWPER, B.Sc. (London), M.Sc., Staff Editor.

A most interesting method of obtaining stability in H.F. amplifiers.

IT should be familiar to all by
now that with the ordinary
methods of H.F. amplification

by means of parallel -tuned anode
or tuned transformer, if any
reasonably high efficiency or
sharpness of tuning be sought
then the alternative trouble of
persistent self -oscillation invari-
ably appears.

Apart from casual couplings
the capacitative coupling via the
grid -plate capacity of the first

denser of the two in series here
is naturally greater than the
oscillating P.D. across the
larger, the same H.F. current
flowing in each, so that a larger
share of the potential drop in the
inductance must be taken with it.

Between T and G can then be
introduced an independent oscil-
lating circuit A, which will
neither affect directly nor be
affected by the other, B ; but
when G is the grid of a valve in

Ci P

Fig. 1.-The oscillating circuit in a tuned H.F. amplifier.

valve, as shown in Fig. 1, gives
a sufficient reaction effect. The
two tuned oscillating circuits A
and B are coupled together by
the small capacity C, so that
oscillations in B are communi-
cated back to A, and there by the
valve action enhance the oscilla-
tions in B, and so on.

Now if, as in Fig. 2, the grid
G (which has small capacities
both to plate P and filament F)
be cross -connected "to a tapping -
point T at or near the centre of
the inductance of the anode -circuit
B, it will be effectively neutral-
ized with respect to any high -
frequency oscillations in B, as the
circuit is obviously symmetrical
about G.

If, as is usually the case, the
grid -plate capacity is much less
than the grid -filament capacity,
the neutral point T will be dis-
placed proportionately down to-
wards the filament end of the
inductance. For the oscillating
P.D. across the smaller con -

operation, oscillations in A, by
varying the H.F. potential of G
with respect to F according to
the ordinary valve -action, will set
up and maintain amplified oscilla-
tions in B.

As there is now no need for
special precautions against self -
oscillation, law -resistance effi-

Since the grid oscillating cir-
cuit is to be connected to a tap-
ping -point in the anode induc-
tance, as to its lower end, a
loose -coupled aerial circuit must
be used-this incidentally be-
comes now possible without
troublesome instability resulting.
A grid blocking condenser must
also be used to keep the H.T
voltage off the grid, and the
latter must have the customary
2-megohm leak to the L.T.
minus.

Practical trial of the circuit
confirmed these theoretical con-
siderations, which had presented
themselves during a discussion
with Mr. J. F. Johnston on the
" Tuned -Anode -Cathode " H.F.
circuit developed by the writer
(Modern Wireless, Vol. III, No.
4, p. 366), from Mr. Johnston's
" Tuned Cathode " coupling
(Wireless Weekly, Vol. IV, No.
9, p. 277) , and in particular in
connection with an attempt to
devise a practical 2 -stage am-
plifier circuit of this type (Fig. 8
in M. W.). Subsequent detailed
analysis showed that in the cir-
cuit suggested there, too intimate
coupling existed between the two
anode circuits to allow of much

P

Fig. 2.-" Neutral -grid" connections.

cient oscillating circuits can be
used, giving sharp tuning and a
high build-up in the anode cir-
cuit, resulting in relatively
good H.F. amplification. The
ordinary reaction devices can be
safely used in conjunction with
this coupling.

4'

build-up in the second one, but in
a further attempt to simplify this
circuit the principle outlined here
presented itself to the present
writer. The problem of extending
this to two or more successive
stages presents. (as usual) some
complex difficulties.
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Practical Details

For the moment Fig. 3 gives
practical working details for a
simple " Neutral -Grid " H.F.
coupling, in the form of a
2 -valve short-wave broadcast
receiver. Note-mags. can be
added as desired, of course. The
only part which is not standard
is the tapped anode inductance,
which should be a plain solenoid

E
Fig. 3.-A practical " neutral -grid" broadcast receiver.

usual) should not require to be
close up to the grid -coil to cause
oscillation, when grid and anode
are correctly tuned. There ap-
peared to be no particular advan-
tage in the use of a series
condenser in the aerial circuit.

The circuit in Fig. 3 was found
quite easy to handle, given some
little experience in the use of a
3 -coil tuner. Aerial tuning is not
critical ; anode tuning is ex-

FIC T
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on a 4 -in. diam. former (or cor-
responding basket -coil) of 6o
turns of No. 20 S.W.G. d.c.c.
wire, lightly shellaced and well
baked after winding. This, if
tuned by a .0003 ,uF variable
condenser, will cover the usual
range of -wavelengths. It should
be well isolated from the other
inductances.

With Ordinary Valves

Experiment showed that with
ordinary valves a tapping at
about k of the way up from the
" earth " (i.e., H.T. plus) end
of the coil (at the 2oth turn here)
gave nearly enough the deSired
" Neutral -Point." This was not
at all critical (unlike the critical
setting of neutrodyning devices),
as there is a certain latitude of
natural stability in any case due
to resistance -damping, and any
excess stabilising effect in reason
is wiped out by the usual mag-
netic reaction from the detector -
valve anode back to the grid -
inductance.

The three coils-aerial, grid,
and reaction-are mounted in an
ordinary 3 -coil holder, and the
reaction -coil (a No. 5o or 75 as

19LTEl) 10624

tremely so, and the selectivity is
accordingly excellent.

An Alternative Method
An alternative method, for

those who would avoid a 3 -coil

H.T. plus end for 20 turns-
enabling the latter connection to
be made either to the end-when
violent self oscillation should re-
sult on tuning the two circuits
as usual-or to a point in the
anode inductance which just
gives stability, after the pre-
liminary tuning has been carried
out. Adjustment of the tapping -
point makes but a small differ-
ence to the tuning adjustments.

The temptation to make this
anode inductance of the usual
fine -wire, high -resistance type
should be resisted, as with such
inefficient oscillating circuits only
poor results can be expected, but
little better than the customary ;
damping of any kind is quite out
of place here.

With the circuit as shown in
Fig. 3 something approaching
good loud -speaking resulted at
35 miles from 2L0 on a poor
7o -ft. test -aerial, and many dis-
tant stations were tuned in with
ease and at excellent strength on
the head -phones.

There is an opportunity here
for some enterprising coil manu-
facturers to make a really effi-
cient low -resistance plug-in anode
coil with a tapping at about
of the length, either with a
separate terminal for the grid -
connection or on the customary
4 -pin base. Then H.F. amplifi-

TAPPED ANODE COtz 4 VIA
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Fig. 4.-Art alternative method.

holder, is indicated in Fig. 4,
where, in place of finding an
(approximately) neutral perma-
nent tapping -point for the grid
connection, a tapping -switch is
used-with tapping -points, say,
every 5 turns, or closer, from the
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cation of real stability and fair
efficiency would be attainable
with no further trouble than that
of plugging in the corresponding
tapped anode -coil, and placing
the proper sizes of ordinary coils
in the 3 -coil holder.
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'MUGS BY TNIE WAIrw'W
The Sizing Up Process
WHEN a newcomer arrives

in your district everyone
is of course engaged for

the first two or three months of
his residence in sizing him up.
The men wonder what he does
with himself and how he earns a
living. Possibly they enter into
polite and casual conversation on
the way to town in the morning
train, or as they return home in
the evening. If he is a smoker
they approve, but if he frequents
non-smoking carriages they are
apt to regard him with suspicion.
Does he play golf? This is 'very
important, for if he does it is
most probable that he will talk
shop all the time when he gets a
chance, and will never be able to

Already quite accompftshed.
discourse sensibly on the one sub-
ject-you need hardly ask what
that is-upon which all normal
men wish to converse at alI times
and seasons. If he fishes he is
probably already a practised and
ready liar, and may therefore be
converted easily to the joys of
wireless. Few people are more
entertaining than those who can
reel off in the most convincing
way utterly improbable tales of
wondrous feats of wireless recep-
tion. These are the things that
the men want to know. The
women, of course, never look at
the man himself. They examine
his wife, or rather the clothes that
she wears, and maintain that they
can deduce all kinds of things
about the pair from what they see
here. If she is good looking they
soon discover that she has false
teeth, that her hair is dyed, and

that though the poor thing could
hardly be called an eyesore it is
a pity that she has not a rather
better taste in hats. Members of
wireless clubs of either sex do not
look at either the man or his wife
particularly. What they note
above all things is the kind of
aerial that he erects. Should a
towering mast be stuck up, and
should the plumbers and elec-
tricians in the place be employed
for days in rigging up wires and
soldering joints, and digging deep
pits and burying mighty earth
plates, then all good wireless men
know at once that a friend and a
brother has come to dwell
amongst them. When I say
" know " I mean that all the
signs are there, and that in nine
cases out of ten their judgment
will not be at fault.

The Case of Montmorency
Marjoribanks

Quite recently a new inhabi-
tant has been added to the im-
posing burgess roll of Little
Puddleton, whereon he is regis-
tered as Algernon Montmorency
Marjoribanks. A name like this,
you will admit, ought to go far,
and probably it will when it has
had time enough. Somehow it
seemed rather a misfit when we
saw its owner, who is possessed
of a proboscis shaped like the end
of a billhook, a rather dark com-
plexion, and hands that wave palm
upwards whenever he is engaged
i.i conversation. At first sight we
were not drawn to Algernon; nor
were our wives to his better half,
whose style of dress was a little
florid, to say the least of it. Even
I, who seldom notice these things,
was struck by the rather startling
nature of her apparel on the day
on which she first walked through
the market square of Little Pud-
dleton. Somehow a bright green
hat, golden hair, a fair isled
jersey, a scarlet skirt, and about
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seventeen other colours mixed up
in the scarves and other oddments
that women affect, seemed to be
rather overdoing it for a lady who
is fat and fair and forty odd. On
the whole, then, we were not
impressed by what our eyes told
us of either Algernon or his vivid
consort. What the ear brought
us was, if anything, rather worse,
for both he and _she had a habit
when paying for things in shops
of saying, " Dot vos right, ain't
it? " It was Snaggsby who first
spread the scandalous tale that
before the outbreak of the Great
War Algernon Montmorency
Marjoribanks had been known to
the world, or to such portions of

Mrs. Algernon Montmorency
Marjoribanks.

the world as were acquainted with
him, as Moses Veilchenduft, and
that his wealth had been gained
by his willingness to advance from

to £5o,000 on note of hand
alone, no irritating inquiries made
and no sureties asked for.

Flattering
I can well remember receiving

on many occasions circulars from
a Moses Veilchenduft, and I was
duly flattered at doing so, for in
other transactions I had seldom
been able to find anybody willing
to lend me so much as half a
crown, and even if they did most
of them made quite a lot of un-
pleasant inquiries. But somehow
it seemed like Use majeste to
connect Moses with Algernon,
and all the members of the wire-
less club felt that Snaggsby was
indulging in mere scandalmonger-
ing ; a thing which we detest in
Little Puddleton. Why, if
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General Blood Thunderby has
happened to observe Admiral
Whiskerton Cuttle arriving by the
last train from town (which gets
in at 9.3o), and should tell yon
that he has frequently seen the
same man coming home with the
milk, he will always make you
promise not to tell a single soul.

Vulgar Curiosity
The Marjoribanks' menage had

taken a very pretentious house
situated in the best part of Little
Puddleton, between the cemetery
and the sewage farm, which had
been vacant for some months be-
cause no one could afford the
enormo;ts rent asked. Though,
as I have said, we were not im-
pressed either by the appearance
or by the utterances of the pair,
we could not help feeling a cer-
tain interest when one morning
we saw a huge mast at least sixty
feet in height being carted up to
Chiltern Lodge (4 recp., bill.,
lounge, hall, 17 bed. and dress.,
4 bath, h. and c., garage and
stabling for to). I will not say
that a certain slightly ill-bred
curiosity was not aroused
amongst the members of the
wireless club. In fact when,
during my afternoon stroll, I
happened to pass the house, I met
in turn Poddleby, Snaggsby,
Bumpleby-Brown, Gubbsworthy,
General Blood Thunderby, Ad-
miral Whiskerton Cuttle, Bread-
snapp, and Professor Goop, all
of whom were taking their consti-
tutional in that direction because,
as they informed me, the air was
so much better in that part of the
town. It is a little sad, I think,
that even the best of wireless men
cannot keep their inquisitiveness
better within bounds, for I have
not the slightest doubt that every
one of these people, with the ex-
ception, of course, of myself, was
out simply and solely to see where
the mast would be erected.
Though I had no such motive
when I went for the stroll, I may
tell you that as I passed a gang
of men were engaged in digging
a large hole about forty yards
away from the house right in the
middle of what had once been a
first-rate tennis lawn.

Welcome
As I leaned over a convenient

gate watching them at their toil
I could not help thinking that
after all there must be something
in Algernon Montmorency Mar-

joribanks, for a man who had
thus destroyed a perfect tennis
lawn in order to erect his aerial
mast in the best position must be
a wireless man of wondrous keen-
ness. Naturally, I kept this re-
flection to myself, but on the
following day, when I went to the
wireless club, I found that most
of the members were discussing
the question, and that they were
disposed to regard the newcomer
with much more sympathetic eyes.
All of thetn, it appeared from
their remarks, had spent half the
time in gazing furtively at the
operations in the garden at Chil-
tern Lodge. It is a little sad, I

All curious, with the exception of
myself.

think, that decent men should do
this kind of thing. Still, the con-
sensus of opinion was that as
Marjoribanks had obtained the
noblest pole that he could lay
hands on, and as he was erecting
it in such a place, he was
obviously marked out as a future
member of that select body, the
Little Puddleton Wireless Club.
A kind of informal debate was
held, in the course of which the
problematical candidature of
Algernon Montmorency Marjori-
banks was mooted. It was carried

A Useful Connecior

USEFUL connecting de-
vice is shown in the accom-
panying diagram. All that

is necessary is to extract a com-
plete terminal head from its
screw and insert in its place the
screwed shank of a coil plug or
socket. When assembled in this
manner upon the panel it has the
advantage of answering a double
purpose. A plug connection may
be made from the backs of the
panel and a terminal connection
from the front. This is particu-
larly useful where it is desired to
connect the aerial and earth
leads on the underside of the
panel, and, say, a condenser
across the same two points on
the upper side of the panel, or
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nem. con, that as (a) we were
rather short of funds, and (b)
A.M.M. was obviously not, and
(c), he was patently an enthusiast
of the first water, he should be
duly approached by Poddleby, our
secretary, in a diplomatic kind of
way about joining the club.

Disillusionment
That evening I decided that I

would call upon Algernon Mont-
morency Marjoribanks. After
dinner I made my way by easy
stages up the hill to Chiltern
Lodge. Arrived there, I rang the
bell. The door was opened
majestically by a butler such as
only the Marjoribanks' clan can
afford to keep. I was shown into
the study where Algernon (a most
friendly soul) offered me a vast
cigar (" Dese vos good, mein
poy. Dey gost me fife shillins
.abiece wholesale ") and greeted
me cordially. " I see," I said,
" that you are a wireless enthu-
siast "-his eyebrows went up,
but I noticed this no more than
the deprecating wave of the
hands (palm upwards) which
accompanied it. " Your wireless
mast alone tells me that ; and
may I say that in Little Puddleton
we are most ready to welcome any
real wireless man." " Vireless?
Fireless? " said my host. " Vot
you mean? I gif not a hang for
your vireless. Vot I shtudy is
der weather. Dat pole is for.mein
wind gauge. . . ." I left as
soon as I decently could.- Well,
well, well.

WIRELESS WAYFARER.

vice versa. Another instance of
its use is in the case of battery
connections. Plug-in connections
may be made from the batteries
to the panel inside the cabinet.

A

TERAIMALS

A good device in both of these
instances is to in the first case
employ a socket for the aerial
connection, and a plug for the
earth connection, and likewise in
the latter case, thus obviating
the possibility of linking up in-
correctly. H. B.
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The Design of Resistance -Capacity Coupled
Low -Frequency Amplifiers

By H. J. ROUND, M.C.
Continued from page 4 of the last issue.

ET us consider 2 D.E.5
valves in cascade with

1 15o volts on the plate
and too,000 ohms in series
with each valve. In the plate of
the last valve we can, without
running into danger, get a
change of ± 40 volts with an ex-
penditure on the grid of ± 3.

Nov, again, this 3 is produced
with an expenditure on its grid
of 3 = .23 of a volt, so that
with two valves we can step up
more or less distortionlessly from
.23 volts to 4o volts, a magnifica-
tion of 170. The addition of an-
other valve could not increase
this 4o volts, it would only enable
one to reduce the input to .018.
We can increase this 4o -volt
swing to 95 by increasing our
plate voltage to 300, or we have
another alternative which very
nearly doubles our possible
sweeps. A choke coil can be
made such that for the lowest
frequency- we have to consider
its impedance is extremely high,
so that its R line can be drawn
horizontal, but as its stable
resistance is very low we can set
it at any value of IA by altering
Vg and work round that point.

Effect of Choke Coil Feed
In Fig. to I have drawn a

nearly horizontal line through an
arbitrary point on a D.E.5
curve with the same Vo as be-
fore, and you will see that the
sweep of VA is now twice, or
nearly twice, what it was before.
That is, with a choke coil feed
we can apply twice the grid volts
change and get twice the plate
voltage change as in the resis-
tance case for the same applica-
tion of Vo (see Fig. 9). The use
of the choke coil is not very
harmful for only one valve, but
the fact that, unlike the resis-
tance, it can store energy (and
produce reaction effects), and its
self -capacity is large, and its
impedance not constant for all
frequencies, makes it not quite
so nice to use in a circuit if you
want to know all about what you

are doing, but a little considera-
tion will show that it is not
really necessary except for the
last valve, where we are aiming
for a maximum sweep.

The problems of the trans-
former are still mare complicated,
and one cannot help feeling that
in these days of .o6 filament
valves-is anything but the
resistance amplifier (or in certain
cases choke amplifier) worth
while?-another valve or so and
distortionless calculated circuits
against possible distortion and
endless argument as to whether
it is all right or not.

The manufacturer and seller of

IMPEDANCE LINE
OF LARGE OVOXE
CO/L

R'/0;000

firstly, tends to drop the A.C.
potential across the grid resist-
ance, and, secondly, due to the
presence of the condenser K
(Fig. 2), and the rectifying
action of the grid, the bias of G
is momentarily altered in the
negative direction, and depending
on the shape of the valve curves,
the offending applied voltage
affects the magnification of any
other voltage being applied at
the same time, producing har-
monics or combination tones in
music.

The last, or power, valve is
quite a different consideration.
As the actions in the plate cir-

...CHOW/NG A1AGN/A/CAT/ON AND .WEEP
14/17.4, A ClIOAE CO/L

V9
0

--f,80-x- 80
Fig. 10.-Showing magnification and sweep with a choke coil.
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made-up gear is unfortunately
worried by an awful bugbear-
people have got into a habit of
judging sets by the number of
valves, and expecting equal
number of valves to give equal
output watts. If we forget the
number of valves and only com-
pare performances, price, run-
ning cost and trouble, I think the
resistance amplifier will win out.

Positive Grid Bias
Now, just one, more point.

Why do we call making a grid
positive " running into danger" ?
In practice it is seldom possible
to avoid a little of it-how much
depends on the set owner's judg-
ment-but for best results " no
grid currents " are the rule. In
the resistance amplifier applying
a potential to the grid which
causes grid current to flow,
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cuit of the power valve are very
complicated when one is using
either the bell telephone type of
telephone or loud -speaker or the
balanced arm type, and only
becomes comparatively simple in
the case of the moving coil type
of instrument, I will have to go
into their calculation at a later
date.

In general, however, if our
high-tension voltage is fixed, the
lower the resistance of the plate
circuit of the last valve, the more
distortionless power can be
dragged out of it if the telephone
windings are wound at the best
value in every case. With any
type of tube, lowering the " m "
value lowers the resistance ;
therefore the low " m " value
tube is the best if we can supply
enough undisturbed volts to it.
This I have indicated how to do.
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The Ideal Wireless Table
By R. W. HALLOWS, M.A., Staff Editor.
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

THOSE who are fortunate
to have rooms which can
be used purely and simply

as wireless dens need not bother
very much .about the bench or
table used for wireless work, for
almost anything of convenient
size will meet their requirements.
But the majority of wireless en-
thusiasts are bound to have their
sets in one of the living rooms
of the house where broom,
duster and other destructive and
(from the masculine point of
view) quite unnecessary tidying
implements are plied at regular
intervals by housemaid or char-
woman. In such cases the wire-
less set's only hope of safety

Top EASED MTH
NARROW' MOULD/Mt

RUBBER TYRED
Seriveubv
iihmet."

Fig. 1.-The type of wireless table
referred to in the article.

whilst the onslaught against dust
is in progress lies in retreat. The
ideal table, therefore, is one
which, whilst it is fit to he a
piece of furniture in a drawing -
room or dining -room, is at the
same time easily movable. It
must have sufficient top surface
for the set itself, and for various
small parts that may be in tem-
porary use, and it is desirable
that there should be a shelf be-
low to support the high-tension
battery in addition to a box
whidh acts as a container for
spare coils, condensers and the
like.

Receivers in the Drawing -room
Though I am lucky enough to

have a wireless room in which
most -of my gear reposes, I have
also a cabinet set which lives in
the drawing -room, and is used

0 0

almost entirely for broadcast
reception. For some time I
made use of a cane -topped
bamboo table which was not a
very handsome piece of furni-
ture, besides which, like most of
its kind, it soon grew rather
rickety. To remove this from
the drawing -room to some place
of safety when cleaning was in
progress was always rather a
business, for it had to be car-
ried, and it weighed a good deal
with the set upon it. I had
long been intending to replace it
with something better looking
and more stable, and I had, in
fact, made several designs for
the perfect wireless table; but
somehow nothing was done, and
the designs remained, with other
miscellaneous papers, in a
drawer of the desk. Then one
day I saw in a furniture shop
exactly what I had always
wanted, and wondered why I
had never thought of it before.
This is simply a small dinner
wagon or plate tray such as is
shown in the drawing, and wire-
less enthusiasts who are good at
carpentering can easily make the
thing for themselves, whilst
those who do not care about
woodwork can purchase it in oak
or some other good-looking
wood for about thirty-five shil-
lings.

Battery Shelves
This table has a top sur-

rounded by a narrow moulding,
which is most handy, since it
prevents small things such as
grid leaks and valves from roll-
ing -off on to the floor. The

RADIO NOTES
OHO.*  4,0.4  OM VI.  YIP OOOOOOOO

Standard Radio Time Check
Sought

In order to eliminate the neces-
sity of changing from the univer-
sal 600 -metre wavelength on
which S.O.S. calls are sent for
the reception of time signals, the
United States Bureau -of Stan-
dards is conducting a series of
experiments at the Arlington
radio naval station with the
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inside dimensions of the top are
23* inches x 16 inches, which
allows ample space even for a
large set. Below is a shelf
which serves splendidly for the
high-tension battery, and an ex -
army high -voltage battery box
purchased for 3s. 6d. This last
will hold a couple of dozen plug-
in inductance coils, as well as
spare valves and other small
parts. The accumulator stands
in the corner of the room, and is
provided with a wall plug. The
table is fitted with swivelling,
rubber-tyred wheels 4 inches in
diameter which enable it to be
wheeled without the least trouble
from place to place. When the
invasion of mops and brushes
begins one simply disconnects
aerial and earth, pulls out the
low-tension battery plug, and
wheels the set with no trouble at
all to a place of refuge.

Protection from Dust
To .protect the set from dust

and damp, a cover of American
cloth has been made whose
dimensions are shown in Fig. 2.
To make it, cut out a rectang-u-

7
tr

Fig. 2.-The cover which will protect
the set when not in use.

lar piece z5 in. long by 17 in.
wide, and another piece 8 in.
wide by 7 ft. in length. Then
stitch the narrow strip on to the
top so as to form a flounce. As
American cloth is both dust
proof and damp proof, the set is
well protected when the cover is
placed over it.

0

object of permitting the automatic
control of clocks within the
country and on the ships at sea.

The system studied will permit
all clocks to be set without the
operator being distracted from
any of his other duties.

French Crystal Set Picks up
Chelmsford

An amateur of Charenton, near
Paris, reports that he has heard
Chelmsford, 5XX, on r,600
metres, with an ordinary crystal
set without an outdoor aerial.
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The telephones are used for calibration. Indications of resonance
are visual.

TO the transmitting amateur
the wavemeter is much
more important than to his

confrere who devotes himself
entirely to reception. The latter,
without a wavemeter, is fre-
quently working in the dark, but
when doing so is inconveniencing
none others than himself ; the
transmitting amateur who is un-

Fig. 1.-The first circuit tried.
certain of his own wavelength is
not only inconvenienced in not
being able to fix up schedules to
work with others, but is more
than likely to cause unwanted in-
terference, and, indeed, to break
the conditions of his licence
which limit him, to certain specific
wavelengths. That a large num-
ber of experimenters are very
much in the dark regarding their
own wavelength is proved by
the fact that they can be fre-
quently heard askirig other sta-
tions to give them a wavelength
reading. With proper apparatus
they should be able to measure
their own waves without having

to disturb the ether in vainly
endeavouring to find some distant
listener to do the work for them.

To those who are acquainted
with the practical conditions of
amateur transmission it might
appear that the measurement of
one's own wavelength is a com-
paratively simple affair, especi-
ally if an accurately calibrated
heterodyne wavemeter is avail-
able. It would seem a simple
matter to connect a pair of tele-
phones in the heterodyne wave -
meter and to adjust this until a
beat note is heard, and then by
settling down on the zero point
to ascertain the wavelength from
the calibration chart. In prac-
tice, however, it is most difficult
to measure one's own wave with
a heterodyne wavemeter, as the
strength of the oscillations from
the transmitter is so great that
it overpowers the heterodyne
oscillations, preventing the for-
mation of a beat -note. Again,
it is most inconvenient to have
to wear a pair of telephones
while adjusting the apparatus,
for one is thus forced to keep
the heterodyne much too near
the transmitting apparatus. If
we go into a different part of the
house with the wavemeter then it
may be necessary to ask a com-
panion to make the adjustments,
and this, of course, is a long and
tedious business for both.
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A Wavemeter

for Amateur

Transmitters

By PERCY W. HARRIS,
Assistant Editor.

The wavemeter about to be
described is not novel so far as
the circuit is concerned, and I
make no claim to originality for
it. It is, however, a method
which deserves to be much better
known, and in practice is ex-
tremely simple. The accuracy
obtainable is quite high enough
for most purposes, and the appa-
ratus presents the following im-
portant advantages :-

i. Readings are visual, there
being no need to wear head-
phones.

2. Calibration from existing
wavemeters, either buzzer or
heterodyne, is very simple.

Fig. 2.-An alternative arrangement
which also failed.

3. No batteries or valves are
needed.

4. The apparatus is used
within reach of the transmitter,
and can rest on the same table.

5. Only one plug-in coil is re-
quired for each range of wave-
lengths.

6. The calibration curve
approximates to a straight line.

7. Cost of construction is not
more than L:4 los.

The circuit used is quite a
simple one. It consists of an
inductance and capacity, the
values of these being chosen to
suit the wavelength it is required
to test, a crystal detector, a pair
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This instrument, which
is easy to construct and
manipulate, makes
accurate tuning of the

e transmitting apparatus
o a simple matter.

va * *
0

of high -resistance telephones,
and a sensitive galvanometer.
The galvanometer used is the
standard Weston instrument, and
is extremely sensitive to minute
direct currents. There are set
up in the circuit LI CI oscil-
latory currents of the frequency
of the transmitting apparatus,
when this circuit is tuned to the
particular wave used. If now we
rectify these currents through the
crystal detector we can make
them affect the galvanometer.
It might at first be thought a
circuit similar to that shown in

Fig. 3.-The circuit finally chosen.

Fig. I could be used. Here the
rectifying currents charge the
condenser C2, which cannot dis-
charge back through the crystal
detector, and therefore dis-
charges through the galvano-
meter. This circuit, however,
will not do, as the large con-
denser C2 is connected in parallel
with the condenser CI through
the crystal detector D, and every
time we adjust the ," .tector we
upset the calibratio r the instru-
ment. I have ems' _rimented with
this circuit and with a mows
mfd. variable condenser across
LI ; adjustment of the crystal de-
tector may change the reading
for resonance 20 or 3o deg. of

NIREt.i.SE WEEKLY
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Plan photograph showing galvanometer.
the condenser. It is, therefore,
hopeless to attempt to use such
a circuit as this.

The next circuit to suggest
itself to us is that in Fig. 2, in
which we can dispense with the
condenser C2 and run the recti-
fied current straight through the
winding of the galvanometer.
This, too, in practice, is unsatis-
factory, and the calibration is
altered every time the condenser
is adjusted.

The Circuit Chosen
The circuit I have found quite

satisfactory is that given in
Fig. 3. Here it will be seen
that one side of the variable con-
denser is connected to the wind-
ing of the galvanometer and the
other to the telephones, which
act as a choke to the high -fre-
quency currents. In practice this
circuit works exceedingly well,
and considerable alterations of
the adjustment of the crystal de-
tector do not materially affect
the calibration. The arrange-
ment of the telephones, as
shown, is a great advantage, as
we can use the 'phones for the

calibration of our instrument
from another wavemeter. When
using it for measuring a trans-
mitting wave the 'phones are
always left in circuit, being an
essential part in the arrange-
ment.

The reader may now wonder
whether this device is sufficiently
sensitive. In practice it is fully
sensitive enough and gives a
clear reading on the galvano-
meter several feet away from a
transmitter using only 4 or 5

watts. For calibration purposes
it is surprisingly sensitive, the
Wireless Weekly short-wave
heterodyne causing a deflection
of the galvanometer needle when
nearly a foot away from it. Even
a buzzer wavemeter will cause a
deflection when held close to the
instrument.

Constructional Details
Very few components are re-

quired, and the wiring, as will
be seen, is of the simplest. We
need, first of all, a panel of
guaranteed ebonite, a good
quality square law condenser of
.00025 or .0003 mfd. (I have

Wiring is of the simplest character.
49
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Fig. 4.-Half scale drawing of top of panel.

used a Sterling in this instru-
ment; there are others equally
suitable), one enclosed crystal
detector, one Weston galvano-
meter, one socket for the plug-in
coil, two terminals, one pair of
4,000 -ohm telephones (the same
pair of telephones should be
always used on the instrument),
plug-in coils for the wavelength
range required, square wire for
wiring up, and a suitable box.

Calibration
When the set is finished it

can be calibrated either from a
buzzer wavemeter, or, better

still, from a heterodyne wave -
meter. In any case, it is well
to practise with a buzzer wave -
meter first of all. The coil is
plugged into its socket, and, with
the wavemeter buzzing at some
suitable wavelength, the crystal
is adjusted in the usual way, with
the telephones on the head.
Readings should then be taken
at each, say, 20 deg. of the vari-
able condenser, and a curve
plotted showing the wavelengths
for the different readings. The
curve so taken will approximate
to a straight line, although it
will not be quite straight on

Fig. 5.-Half scale wiring diagram.
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the lowest readings. An actual
calibration curve of the instru-
ment shown is given in Fig. 6,
from which it will be seen that
above 40 deg. it is quite straight.
The instrument will work on a
wavelength as low as 75 metres,
but below this the calibration
might not remain constant.

For wavelengths from 15o to
zoo metres, however, it is quite
reliable. Below this I do not
think the method is sufficiently
accurate.

To calibrate the instrument
with a separate heterodyne it is

(Continued on page 63)
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Valve Notes
By

JOHN SCOTT.TAGGART,
F.Inat.P., A.M.I.E.E.

AN interesting demonstration
.

at Cambridge the other
day showed the merits of

the three -valve dual receiver as
a distance getter. There is, of
course, only a single stage of
high -frequency amplification, but
the results are certainly very
good, and the selectivity is
better than many sets. Reac-
tion, of course, is introduced
from the second valve to the
grid circuit of the first, reaction
being thus introduced into the
aerial circuit as well as the grid
circuit of the second valve, i.e.,
the secondary circuit of the high -
frequency transformer.

Standardization
The fixed plug-in transformer

is a useful article, and I would
very much like to see it stan-
dardised as regards the connec-
tions to the pins. The differerit
types of commercial transformer
vary considerably, and it would
be a good plan if the manufac-
turers adopted a standardised
arrangement.

The small size of these plug-
in transformers is, no doubt, a
great advantage in high -fre-
quency amplification, because
stray magnetic fields are re-
duced to a minimum, whereas if
large inductances of the plug-in
coil type are employed, magnetic
fields are very liable to cause
self -oscillation.

It would surely be possible to
make a very much smaller in-
ductance coil suitable for tuned
anode working. Possibly some
sacrifices would have to be made
in other directions, but such
coils would have advantages for
special work.

Some Components that are
Required

The publication of Mr.
Harris's neutrodyne receiver in
the Wireless Constructor has

caused a stampede -in the trade
for neutrodyne condensers hay-
ing a very low minimum capa-
city. Here, of course, is a
typical instance of the absence of
a suitable article on the market.
I believe that only one firm had
a design for this condenser, and
that they are consequently
flooded with orders.

I am amazed at some of the
components that everybody
wants and which no manufac-
turer supplies, or, if .he does so,
it is done in 'so unostentatious a
manner that the wireless public,
generally, knows very little about
it.

High-tension Batteries
How many, for example,

have read about a very neat
high-tension battery box which
I saw the other day? This box
enabled ordinary flash -lamp bat-
teries to be used, and there was
also provision for taking tap-
pings from each battery. The
different batteries in the box
were automatically connected in
series on closing the lid, and the
whole arrangement struck me as
being a very attractive proposi-
tion.

Personally, I always use a
proper high-tension battery, but
I know perfectly well that there
are many wireless experimenters
who use batteries of the flash -
lamp variety.

Who, in this country, has ever
heard of a neutrodyne trans-
former being placed on the
market? I do not expect that
anyone will venture to do any
work in this direction until the
technical press gives a lead in the
matter.

Coil Holders
As regards coil holders, -I be-

lieve there is only one manufac-
turer who has appreciated the
importance of turning out, at a
reasonably cheap price, a coil

SI

holder, in which the coils, as they
separate, turn at right angles to
each other. In the particular
pattern that I recently saw, the
rotary motion did not take place
quickly enough, so that when a
coil was moved away from the
other it was not possible to get
the coils completely at right
angles. The idea, however, is
very sound, and it is a very
decided advantage to obtain a
minimum coupling of this kind.

A resistance coupling unit is
another excellent idea. This is
a component which has never
before been really considered
seriously as a component at all.
The anode resistance of the par-
ticular component I am speaking
about seems to me to be on the
low side, an important considera-
tion, no doubt, being the cost
of a wire -wound resistance of
higher value.

One Hole Fizzing
The one hole fixing idea is

also an excellent move in the
right direction, although some
manufacturers still prefer to have
a number of screws going
through the panel. Others, on
the other hand, have, in certain
cases, tried to support, by one
hole fixing, a very weighty
component which is obviously
unsuitable for such mounting.

Take another case of a com-
ponent which is very badly
needed. A neat valve -holder
which may be mounted vertically
behind a panel is badly wanted,
and there is no reason why such
an article should not be mar-
keted ; any mechanic could de-
sign half -a -dozen different types
which would fill the bill admir-
ably.

A Valve Need

We, as technical writers, not
infrequently have the valves be-
hind the panel in our sets, but
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the methods used are much more
crude than they would be if some
enterprising manufacturer pro-
duced a suitable valve -holder for
the purpose which would need no
special bracket or platform.

Cabinet making is another
field which has never been pro-
perly exploited. Tens of thou-
sands of cabinets are required,
but almost without exception the
cabinet making industry is
asleep. Ebonite manufacturers,
in many cases, are missing the
great opportunities open to them,
although we are happy -to say
that one or two firms have
recently realised the great
market for ready cut panels of
guaranteed quality. This will
obviate the necessity for wire-
less constructors buying doubtful
material by the pound, and have
to go through the ridiculoui
ritual of rubbing this doubtful
material down with emery papei
to remove a probable conducting
surface.

Rheostats
Rheostats suitable for dull -

emitter and bright -emitter valves
are few and far between. The
first enterprising firm to produce
a good dual rheostat has done an
enormous business in them.
Nevertheless, the need for this
rheostat was there long before
such an article was placed on the
market. So, in the same way,
there are numerous other com-
ponents which are badly, wanted
but which are not on the market.

Take the case of earth pins
and special earths. Everyone
needs some kind of an earth, or
nearly everybody,, but no at-
tempt is made to popularise what
should be a very popular com-
ponent. . I believe that some
earth pins have been marketed,
but few people know anything
about them, and the industry
generally is only slowly awaken-
ing to .the possibilities of many
components and accessories.

A Comparison
The wireless industry in

America is on an entirely diffe-
rent footing. You can buy prac-
tically anything you need, but in
this country, whether it is due
to over -caution or lack of enter-
prise, new ideas only come
slowly, and when they come they
are often throttled at birth, and
the wide public knows nothing
about them.

Take the case of voltmeters
and ammeters. There is a huge
market for these in wireless
work ; they can be incorporated
in handsome sets, and even a
beginner should be persuaded to
have at least a high-tension
voltmeter for his own good. The
instrument makers themselves
are asleep, and do not appre-
ciate the potentialities of the
wireless public. Can any one
imagine a motor journal without
descriptions of different kinds of
speedometer? A measuring in-
strument is more vital to a wire-
less experimenter than a speedo-
meter to a motorist.

Why cannot some manufac-
turer produce a switch for

switching- on filament current
without the necessity of pulling
the set about to effect a connec-
tion? Again, why cannot such
a switch be devised so that a
resistance is first put in circuit
and then cut out so as to mini-
mise the strain on the valve
filaments?

Faulty Potentiometers
Why are .so many poientio-

meters on the market to -day so

faultily manufactured? Why
does our Test Department get in
dozens of sets in which the fault
is purely traceable to a dud
potentiometer? Surely the in-
dustry can produce a variety of
potentiometers which will stand
up to their very simple work.

-Simple component that it is, a
terminal can be well or badly
made. Who makes these neat
ebonite cap terminals which
would be universally employed if
the wireless public knew about
them? No one wishes to handle
bare high-tension terminals if
they can get a cheap substitute.
I suppose someone in this country
makes these things, but we
designers of sets cannot employ
them because even if we did
readers would be unable to buy
them, or would not know where
to buy them.

Square Law Condensers

Take the case of square law
condensers. The large sale of
these in this country has been due
solely and entirely to the recomL
mendations of Radio Press
writers. I think I am right in
saying that there was only one
square law condenser on the
market when we first recom-
mended their use. Now every
variable condenser manufacturer
has been compelled to produce a
model, and many have done it
grudgingly.

Perhaps it is because we are so
closely in contact with hundreds
of thousands of experimenters
that we appreciate so clearly
what is required, and I could
write pages on what constructors
and designers are needing. Often
an entirely new component comes
on to the market and its value is
appreciated at once. I am
making these remarks, not
merely to assist the trade,
generally, to appreciate oppor-
tunities which lie before them,
but to give vent to some of the
feelings of constructors who are
crying out for apparatus which
they need and cannot obtain.

250,000 NOT ENOUGH !
A first printing of 175,000 of " The Wireless Constructor " sold out in a few hours.
A reprint of 75,000 copies vanished just as rapidly. Orders for 30,000 more have
had to be declined.

Be sure to order your next copy in good time !

52



'WIRELESS WEEKLY ADVERTISEMENTS OCTOBER 29TH, 1924

,1e,,0,,_,,rec

-611111,

THE lilt of a song or the re-
introduction of an old-time
melody conjures up long for-

gotten memories of happy moments
in the fugitive past. The enjoy-
ment of listening to the best
entertainments the world produces
can be yours, and your arm chair
is as comfortable as a theatre stall.
The Western Electric Loud Speak-
ing Equipment, by reason of
its wonderful reproduction and
purity of tone, will prove a source
of continual pleasure.

Wester,/ Electric Compatfq Limited.

Connaught House, Mdwych, London, W.C.2.
Central 7345 (9 lines.)

Branches : Birmingham, Leeds, Manchester, Newcastle,
Glasgow, Cardiff, Southampton, Liverpool, Dublin.

Loud Speaker - £8
Amplifier - £24

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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A perfect unison
of power and quality

TRANSFORMER
GUARANTEED DISTORTIONLESS

PRODUCED
IN THREE RATIOS :
2.7 to 1, 4 to 7, 6 to I.

PRICE xis. EACH.

IT can be said that both efficient and distortionless
amplification is attained for the first time-a perfect
unison of power and quality. The Marconiphone

" Ideal " Transformer gives high and equal magnification
of all notes in the musical scale-of every tone and overtone.

The sound construction of the Marconiphone " Ideal "
Transformer starts by unsparing use and exhaustive tests
of the highest grade materials, and is completed by an entirely
new method of checking the assembled instrument for actual
amplification at various frequencies. Its perfect design is
particularly demonstrated in the successful way the " Ideal "
is used in multi -stage amplification, without risk of low
frequency oscillation.

The great claims of the Marconiphone '' Ideal " Trans-
former for highly efficient and distortionless amplification
are upheld by the guarantee which each instrument carries.

And apart from its excellent performance, it is only necessary
to examine the materials and workmanship of the Marconi -
phone " Ideal " Transformer to realise that in price it
is moderate.
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THE GUARANTEE
which goes with each Marconiphone " Ideal " Transformer
guarantees that the amplification curve at all points comes
within 5 per cent. of the example shown above, when used
with a valve with the same constants as quoted. The
guarantee also provides for free replacement where a break
in the winding occurs within six months.

Announcement of The Marconiphone Company, Ltd., Marconi House, Strand, W .C.2.
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Random Technicalities

By PERCY W. HARRIS, Assistant Editor.

Some Notes of interest to the Home Constructor and Experimenter.
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FORTUNATELY the man
who is keen on developing
short-wave reception from,

say, New Zealand, has now an
opportunity of practising every
night with the new transmission
from KDKA, the broadcasting
station of the Westinghouse
Company at Pittsburg, U.S.A.
KDKA originally transmitted
on the ordinary American broad-
cast wavelengths, and then
began simultaneous transmis-
sions on a wavelength of just
over zoo metres. It will be
remembered how well this came
in last year. Recently, however,
they have dropped their wave-
length still further, and will now
be found working on 65
metres with a still further in-
crease of efficiency. On these
very short waves there is very
little fading, although a peculiar
form of distortion is noted which
has not yet been properly ex-
plained.

Hand -capacity effects
On these very short waves

hand -capacity effects are very
pronounced, and long insulated
extension handles are suggested
for the condensers. To give the
reader who has not yet picked up
KDKA some idea of how to do
so, it may be stated that on the
unit recently described (" 100
metres and below," W. W.,
October 8 issue) with a three -
coil tuner and on the average
outdoor aerial, KDKA can be
received at midnight and onwards
at excellent strength in the tele-
phones, and quite frequently it is
obvious that one valve would
bring it in quite well. Until you
have made up a special short-
wave tuner, the simplest way to
receive the 65 -metre transmis-
sion for KDKA is to use a two -
coil holder with one coil as
secondary and the other as reac-
tion. The aerial circuit, consist-
ing of two turns of wire wound
into a ring of about 3 in. dia-

meter, should be laid close to the
secondary coil. In series with
this wire should be placed a moos
or other variable condenser set to
a very low value. Actually I use
about 20 degrees of a .0006 con-
denser in series. The secondary
coil must, of course, be a special
short-wave coil, and the Gambrel
a/2 serves excellently, the
tuning position for KDKA being
about ro to 15 degrees on the
.00025 condenser. Tuning is
exceedingly sharp, and as the
set will oscillate very readily,
another coil of the same size
should be used for reaction. Two
coils consisting of the smallest of
the Burndept series will also
serve here.

The result of trying to
solder screws in in-
flammable" ebonite."

With regard to the grid leak
values, I find that the clearest
reception is with megohm, but
the loudest is with about 3i to 4.
There seems to be considerably
less distortion with the smaller
value grid leak, and as generally
there is no difficulty in hearing
KDKA providing you are able to
tune him (at Wimbledon he
comes in much better than Man-
chester), I recommend the
smaller value.

Down to so metres the or-
dinary four -pin general purposes
valves seem to serve quite well.

Do not despair if at first you
53
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fail to pick up KDKA or other
very short-wave stations. It re-
quires patience and a certain
knack, and, of course, reaction
adjustment is rather critical.
Although generally it is not to
be recommended, you may find
at the beginning that adjustment
of tuning on the filament resist-
ance will help you. The bottom
end of the secondary coil should
also be earthed. If you are
using a separate heterodyne, be
sure to place it on the other side
of the room, although if you
place it too far away it will be

difficult to adjust both your tuner
and the heterodyne itself. My
own practice is to use a pair of
telephones with long leads, and
to place the heterodyne just near
enough to be able to reach the
tuning handle. If your hetero-
dyne is calibrated you can, of
course, set it to the wavelength
you want, and then make your
own receiver oscillate slightly,
and pick up the heterodyne wave
as if it were the carrier wave of
a different station. Do not do
this, however, when other ex-
perimenters are likely to be
working, as it is up to everyone
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to avoid unnecessary radiation on
these short waves.

My own experience is - that
KDKA comes in well after 15.30
p.m. these days and at midnight
is very strong. Whereas on loo
metres it was almost impossible
to distinguish the words owing
to distortion, on 6o metres the
speech is quite clear.

An " Ebonite " Story
On the previous page you will

see a photograph of what
appears to be the remainder of a
wireless set after a serious fire.
In point of fact, this is a piece
of alleged " Ebonite " which
turned out to be not ebonite but
celluloid.

This is the story. A reader of
these columns decided to make
the crystal set I described in
Modern Wireless for September.
He bought in the Farringdon
Road, London, a sheet of what
appeared to be excellent ebonite.
It looked like ebonite, cut like
ebonite, and when drilled gave
the long continuous shavings
which one obtains when drilling
a good piece of this material.

A switch and studs, together

with a few terminals, were
mounted in the conventional way,
the panel turned face down-
wards, and a start made on
soldering. In a minute or two
smoke was seen to be emerging

 from the point where the screw
made contact with the panel.
The smoke spread, and it imme-
diately became apparent that the
alleged ebonite was on fire. As
a valuable variable condenser
was already attached to the
panel, the whole was immersed
in a bucket of water to try and
extinguish it, but even this did
not stop the smouldering, and in
the end the portion containing
the variable condenser was
hacked away with a chopper.
A piece, of the panel material was
brought to me, and I cut off a
fine shaving, stood it in a tin lid,
and applied a match. The shav-
ing burnt with almost explosive
violence.

The effects of selling panels of
this kind are almost too terrible
to contemplate, for the hot ash
from a cigarette might convert
an elaborate set into a blazing
fire in a few moments.

The moral, of course, is only

to buy ebonite from thoroughly
reliable sources, and, best of all,
to buy one of the branded makes,
which are now so easily obtain-
able. The substance referred to
above appears to be celluloid
with a mixture of some filling
material and black dye.

The Type W4 Receiver E

SIR,-I am taking the liberty of
addressing this short note to you to
let you know some of the results
I am getting with Mr. Herbert K.
Simpson's W4 three -valve set which
appeared in Wireless Weekly on
April 9. I am getting all the main
stations, four of the nearest at good
loud -speaker strength, and most of
the relay stations. I get Berlin
every hour in the day, and Radio -
Paris about as good as Chelmsford.
But last night (or, rather, this
morning) I got America, and I am
pleased to say that I heard Captain
Eckersley from WGY at 12.50 a.m.
explaining to the American people
how the British system is worked.
I heard the rest of the programme,
and they were still playing when I
turned in at 3 a.m.-Yours faith-
fully,

G. B. GARRY.
Lochore, Fifeshire.

Owing to an error in the photogravure process the wiring diagram which appeared on page 25
of our photogravure supplement was shown incorrectly, the grid and anode of the second

valve being joined together. The corrected diagram appears above.
54
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AN IMPROVEMENT ON THE
SQUARE LAW CONDENSER?-

ASQUARE law condenser is a con-
denser which for a given move-
ment along its scale always gives
the same alteration of wavelength

with a given inductance. That is to say,
if one movement of the pointer or dial of
a square -law condenser through, say, 1 o

degrees gives an alteration in wavelength of,
say, loo metres, every other movement along
the scale will give a pro rata alteration.

Although for laboratory work a square
law condenser is necessary, for ordinary tuning
work it has its disadvantages. For instance,
it would be impossible satisfactorily to use
a .00i square law condenser in a short wave
receiver for broadcasting, as such a receiver
would be most difficult to tune-it would be
far too critical. On the higher wavelengths
the .00i square law condenser could be used
without difficulty, because tuning on the higher
wavelengths is much less critical than on the
lower band, and much easier.

If a square law condenser is used for short
wave work it should not exceed .0002 capacity.
It would be found critical enough even with
this capacity. But .0002 capacity is not nearly
high enough for an ordinary receiver, as it
does not provide sufficient capacity for working
on the higher wavelengths.

It can be said, therefore, that a .0002 square
law condenser cannot be used at all on the
higher wavelength range, and that a .0005 or
.00i square law condenser cannot properly
be used on short wave work-certainly not
.001.

If. therefore, a condenser can be obtained
which has almost the accurate charac-
teristics of a square law condenser but is
easier to tune with, provides a negligible
minimum capacity at one extreme of the
scale while at the other end it provides

a high maximum capacity, a condenser
has been found which for ordinary tuning
work (outside a laboratory) is a great im.
provement on any square law condenser.

There is now such a condenser available.
On short wavelengths its characteristics make
tuning much nicer and easier than even a
.0002 square law condenser-it has a more
open scale. The effect of this is to make tuning,
especially long distance tuning, much easier
on short wave work than any square law con-
denser possibly can be, and incomparably
better than a square law condenser of higher
than .000z capacity. This condenser also
possesses the advantage that despite its negli-
gible minimum capacity it also possesses a
high maximum capacity, which is always
necessary for tuning on the higher wave-
lengths. With this condenser a receiver is
equipped for much nicer tuning, better long
distance tuning, much more flexible tuning
than is possible with any square law condenser.
Its pointer makes two revolutions-when small
changes of capacity are required, you work
on the first revolution, and on the second
revolution when more critical changes of
capacity are necessary- WITH ONE KNOB
CONTROL.

This condenser is the new LISSEN
MARK 2 MICA VARIABLE CON-
DENSER-and it is worth its price of

17s. 6d.
Negligible min. capacity.
Maximum rated at .00i (actually much

higher). Lissen One -hole Fixing, of course.

With this condenser and Lissenagon coils
a receiver is fitted with the best tuning com-
bination it is possible to have. Ask for them
if you are out for ease and distance.

Advertisement of Lissen Ltd., 20-24, Woodger Road, Shepherd's Bush, W.I2,

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Get this
wireless

book free!
The Book of M 0 V has been written and com-
piled by radio experts at Marconi House and
the Osram Lamp Works. The most interesting
and instructive work of its kind ever produced,
it is issued gratis by the proprietors of

MARCONI
VALVEMADE AT THE OSRAM LAMP WOR-KS

Sold by Wireless and Electrical
Dealers, Stores, etc.

The Book of M 0 V is a work of reference
invaluable alike to the beginner and the experi-
enced experimenter. It should be in the hands
of every wireless enthusiast. The voucher below
entitles you to a copy.

Fill in and post
this Voucher
now-

Cop' es of The Book of MOV may
also be had from Wireless and
Electrical Dealers, Stores, etc.

Get the Valve in
the Purple Box

Announcement of The
M.O. Valve Company,Ltd.

It will pay you always to watch WIRELESS WEEKLY Advertisements.



October 29, 1924 Wireless WeeKly

Some Notes on Low -Power Transmitting
Valves

With the multiplicity of valves now available, the serious experimenter is often puzzled as to
the correct valve for his particular needs. In this article the M.O. Valve Company are

given the opportunity of explaining their own products.

LTHOUGH a great deal
has been written about
valves and valve types for

receiving purposes, very little
has hitherto been said about
valves of interest to the experi-
menter with a small -power trans-
mitting station. Transmitting
valves are usually based on a
rating of watts dissipation in the
anode in the form of heat. This
is, of course, very different from
the input watts applied to the

receiving set and plenty of
aerial reaction l-but, of course,
such a valve is not designed to
stand up to a voltage of more
than 200 at most. To meet this
need a valve which has received
special care in manufacture to ob-
tain as high and as lasting a
vacuum as possible must be
used. The electrodes must also
be of a more generous area, and
insulation between anode and the
other electrodes improved. A

40- 30 20 10 0 ID 20 30

GRID VOLTS

Characteristic curves of the T.I5 valve.

valve, which will exceed the PR
watts, and it is therefore neces-
sary to bear this fact in mind
when selecting a transmitting
valve of definite required power.

It kti remarkable what results
have been achieved with ordinary
receiving valves, such as the
" R " as transmitters-apart
from that undesirable and some-
times unknowing transmission on
the part of enthusiasts with a

40

range. This is the T.3o which,
as its name implies, dissipates 30
watts of energy at the anode and
consumes 1.8 filament amps. at
about 7 volts. In this case the
anode will stand a potential of
i,000 volts, the insulation at the
pinch being sufficient to with-
stand this pressure.

For the more ambitious experi-
menter a still larger valve rated
at a watts dissipation of so can
be obtained. This the T.5o, is
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small valve of this type is the -
T.:5, which is capable of dissi-
pating :5 watts in the anode.
This is designed to take up to
Boo volts on the anode, and the
filament consumes 1 amp. at
about 5 volts. A slightly larger
valve of the same design is avail-
able for those who desire to be
able to deal with a greater
amount of power, and thus in-
crease their possible transmitting

55

the largest which can be claimed
to lie within, the range of low -
power oscillating valves for
transmitters, and is a double -
ended tube, the anode lead being
brought to one end, and the grid
and filament leads to the other.
This, of course, increases the in-
sulation efficiency, so that the
anode voltage may be increased
to 1,5oo. The filament of the T.5o
consumes 2.5 amps. at 7 volts.
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Mention may here be made of
the U.3 type of valve, which is
a two -electrode rectifier suitable
for supplying H.T. direct current
for the three types of trans-
mitters mentioned above. The

then, can confidently- be recom-
mended to take the .plice of the
T.15 and show at the same time
a most marked increase in .fila-
ment efficiency, consuming as it
does only o 8 amps. at 4 5 volts.

:1111. Si. ...

.41:113

GO 70 ID 50 40 30 20
CRIO VOLTS

The T.50 will dissipate 50 watts on
U.3 is capable of dissipating 15
watts, and will withstand a back
pressure of 3,000 volts. If re-
quired to be used at this pres-
sure, of course, a protective re-
sistance must be placed in the
anode circuit to prevent overheat-
ing of the electrode by excessive
anode currents. The total emis-
sion obtained is 8o milliamps.,
impedance 2,000 ohms, and the
filament takes about 1.5 amps. at
5.5 volts.

The L.S.5
Until recently it has been con-

sidered that only valves fitted
with pure tungsten filaments
would be capable of standing up
to the high voltages necessary
for transmitting work; but ex-
periments carried out on one of
the most reliable dull emitters
obtainable, the L.S. 5 -power
valve, show that this valve can
be operated with no detriment to
its dull -emitting properties, at
voltages up to 400. The L.S.5
has indeed actually been tested
and has run for a very consider-
able period at an anode pressure
of boo volts, and steady anode
current of 40 milliamps. with-
out showing any falling off in
emission. This type of valve,
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the anode.

may be of some -assistance to
existing and prosPective wireless
transmitting enthusiasts, and
throw. some light on types .of
valves which are almost unknown
to the general public.
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The L.S.5 is gaining popularity as a low -
power transmitter.

The U.3 rectifying valve.

The LS.5 can, of course, be
used also with excellent results
as the modulator valve.

It is hoped that these remarks
56
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We would also add that all
valves mentioned above are made
by the M.O. Valve Company,
Hammersmith.
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VALVES

Jiave you noticed it

If you listen intently to your
gramophone you will become
aware of the light scratching of
the needle. But although you
hardly notice it unless you listen
specially it is there all the while.

Once you could hear gramophone
music against a background of
complete silence you would never
be content to return to the
obbligato of scratches and hisses
which you now cheerfully endure.

It is the same with Wireless
Reception ; you hardly notice
the continuous breathing sound
going on in your loud speaker,
but-unless your set is fitted
with Louden Valves-it is there,
and it is preventing you from

getting the best possible results
from your set.

The Louden Valve has been
designed specially with the object
of eliminating all those " mush "
or breathing sounds so prevalent
with valves of the ordinary type.
If you would care to know how
this is achieved your dealer will
supply you with a folder giving
full information.

But we feel that you are con-
cerned with results rather than
with reasons, so our advice is
that you should not consider
your present reception perfect,
but fit Silver Clear Louden Valves
and see how much better it can
be.

FELLOWS
tiiiiRELESsL.

rouben Uctioeci -.S6er Qlear

The Plain Louden for
Detecting and Low Fre-
quency Amplifying.
Filament Volts ... 4.8-5
Filament Amps.... 0.4
Anode Volts ... 40430

The Blue Louden for
H.F. Amplification.
All Loudens are silver
clear and free from mush.
The current consumption
is low and the life long.

ADVT. OF THE FELLOWS MAGNETO CO., LTD., PARK ROYAL, LONDON, N.W.xo.
E.P.S.4.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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The Loud Speaker Superlative
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.

Write for Illustrated Leaflet, WDii, post free.

ALFRED GRAHAM & COMPANY (E. A. GRAHAM)
St. Andrew Works, Crofton Park LONDON, S.E.4.
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It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Some Record=Breaking Achievements
An account of the recent amateur two-way communication between Great Britain and
New Zealand, and a description of the apparatus in use at Mill Hill School, where

Mr. Goyder conducted his experiments.

IT will be remembered that
during the official amateur
tests last winter the record for

being received the greatest num-
ber of times in U.S.A. by a
British experimenter was held by
Mr. C. W. Goyder, a schoolboy
at Mill Hill School. It is to this
young experimenter that the
honour of accomplishing a feat
hitherto unaccomplished by a
British amateur again falls. This
time Mr. Goyder is the first
British amateur to establish two-
way communication with New
Zealand, a distance of 12,000
miles. It is significant that
these records have all been made
on wave4engths around and
about wo metres. Mr. Goyder,
who is now a first year engineer-
ing student at the City and
Guilds Engineering College,
went up on the morning of Satur-
day, October 18, to the Mill Hill

School set and at 6.15 a.m.,
while listening for American
amateurs, happened to hear the
call sign Z4AA on a wave -length
of approximately 95 metres. Mr.
Goyder (G2SZ) immediately
replied on a wave -length of 98
metres, and established communi-
cation. He received a congratu-
latory message to the Radio
Society of Great Britain, and was
told to inform 20D (Mr. E. J.
Symonds, of Gerrards Cross) that
Z4AA had received him strongly
the previous night. Z4AA in-
formed him that he was using 15o
watts input. The last audible
signals mere at 7.40 a.m. The
morning was clear, cold and
moonlight, the barometer being
high, and atmospherics which
were bad at first had ceased by
6 a.m. On Sunday morning at
6 a.m. G2SZ again called Z4AA
and sent the following message :

" Congratulations to the Radio
Society of New Zealand on
achievement, and greetings.-
Radio Society of Great Britain."
At 6.15 a.m. he heard Z4AA
acknowledge the receipt and reply
that the Prime Minister of New
Zealand sent his congratulations.
Signals were audible only until
7.15 a.m., and atmospherics were
bad. It should be noted that it
was raining at the time.

On Monday morning the atmo-
spherics were again bad, but in
spite of this G2SZ again esta-
blished communication, and after
finishing with Z4AA, heard
Z4AG calling on a wave -length
of 92 metres. G2SZ replied and
established communication, but,
owing to fading, communication
was only maintained for about 5
minutes.

A third New Zealand amateur,
Z4AK was also heard on 89

Mr. C. W. Goyder, the young experithenter who was the first to establish two-way communication
with New Zealand.
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metres, but two-way communica-
tion was not established. During
the three mornings over half -a -
dozen messages were handled and
no repetitions were necessary.

Mr. J. A. Partridge, who
In addition to G2SZ, G2NM,

Mr. G. Marcuse, of Caterham,
the President of the Transmitting
Section of the R.S.G.B., on a
wavelength of 96 metres, and
with a power input of 25o watts,
was successful in establishing
two - way communication with

00025

II -.002 p,"

00025,1

/000.11/ '002pE

COONTERPOIJE

to his credit, also succeeded in
working with Z4AK.

On the morning of the 19th
(Sunday), G2WJ, Mr. R. L.
Royle, carried out the reception

has also established two-way commun
only of Z4AG, Z4AA and Z4AK
between 7 and 7.30 a.m. The
wavelengths of the New Zea-
landers, as determined by him,
were as follows :-

Z4AG, 96 metres.
Z4AA, 93 metres
Z4AK, 89 metres.

I- CRONE /RON CORE C/Avrs

/5 NEWRiES
POWER VALVE
Aft/ii.4x,o

0 250 C.
F/L 5 V
/2 Amp

x Jmo// Fixed

SSCanderisep.5
/0

pass H
Current.

ti

ni

B

G2SZ. Z4AA was readable on
one valve.

Both G2KF and G2NM used
two -valve receivers.

As mentioned above, G2OD,

ication with New Zealand.
Mr. E. J. Symonds, was also
successful in establishing com-
munication with Z4AA. Mr.
Symonds also used a wavelength
of under too metres.

On the morning of Wednesday,
22nd, G2SZ again worked with
Z4AA. On this occasion, how-

LITIICHROMN/s1

/PEET'," r/NO Ouvxmt. LARD U250.

290 kilt TJA C

Circuit diagram of the transmitting circuit used by Mr. Goyder.
Z4AA and Z4AG. G2KF, Mr.
J. A. Partridge, of Merton,
S. W.19, the well-known British
experimenter, who has a large
number of long-distance records

Mr. Royle's wavemeter had
been accurately calibrated by the
Radio Society of Great Britain.
It will be noticed that his read-
ings differ slightly from those of
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ever, conditions were very bad.
The weather at Mill Hill was
stormy, and the wavelength was
constantly changing, probably
due to the aerial swinging. The
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addresses of the New Zealand
amateurs are :-

Z4AA, Mr. Bell, " Waiheno,"
Dunedin, N.Z.

Z4AG, Mr. R. Slade, is, Har-
bour Terrace, Dunedin, N.Z.

Z4AK, Mr. Shiel, Dunedin,
N.Z.

Dunedin is on the South
Island and on the East Coast.

A description of the appara-
tus used by Mr. Goyder
is of interest. The transmitter
used was the standard Mill Hill
School set consisting of a loose -
coupled Hartley circuit, the input
being 200 watts. A Mullard
0 250 C. 6o -watt transmitting
valve was fed by' means of a step-
down transformer giving an out-
put of 12 volts 5 amps with an
input of 240 volts A.C. Two
fixed condensers are connected
across the split secondary to by-
pass the A.F. current. Another
transformer steps up the mains
to 3,000 volts A.C., and feeds
through both a synchronous rec-
tifier and a Mullard U.250 rectify-
ing valve to the plate of the
transmitting valve. The reason
for using a rectifying valve is
that it is not possible to put
smoothing chokes or condensers
across a synchronous rectifier, as
the voltage and current must be
kept in phase to avoid sparking
at the contacts of the commutator
(C). A rectifying valve is there-
fore placed in series with the posi-
tive lead, and this prevents the
current from getting back to the
synchronous rectifier. Therefore
full wave rectification is obtained
which may be smoothed out in
the usual way. The full 3,000

able during the period of New
Zealand dusk and British dawn.
volts is not, however, applied to
the plate of the transmitting
valve owing to the volts drop
due to the impedance of the
rectifying valve. The P.D.
between A and B is therefore
about 2,500 volts D.C. The
secondary of the aerial tuner con-
sists of 18 turns of 1 -in. copper
tubing wound in a spiral of 6 in.
in diameter, and the primary con-
sists of 5 turns of similar tubing.
The transmitting aerial is 45 ft.
long with a 4o -ft. cage lead-in,
and consists of five wires spaced
horizontally (flat top). A
counterpoise is used' instead of
the usual earth, and consists of 8

20 Turns
.3 -Val&

8 Turns
3 3/4 &a.

5 F'laticono'enser

No. 22 D.C.C. wire being used.
It will be noticed that the
secondary of the tuner is split
and that reaction is applied to a
grid coil of zo turns. With this
tuner and a 5 -plate condenser Mr.
Goyder is able to cover a wave-
length range of 75-150 metres.
The primary is aperiodic loosely -
coupled to the secondary. A
separate heterodyne, although
used' part of the time, was not
found to be essential. The detec-
tor valve was a standard hard
valve not of the low -capacity
type..

British experimenters are now
making a daily effort to establish
communication with New Zea-
land at 5 p.m. G.M.T., and with
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Mr. Goyder'a receiver circuit.

wires 15 ft. below the aerial with
a cage lead-in (which Mr. Goyder
considers gives better results
than bunched wires).

The receiver consists of a
detector followed by one stage of
low -frequency amplification, a
special low -loss tuner of cylin-
drical basket coils wound with

IMPORTANT NOTICE
 

There is an increasing ten-
dency for some to take advan-
tage of the work of writers in
Radio Press publications, by
" rehashing " circuits and ideas
in other papers, without even
acknowledging the source of
their inspiration..

Action has been taken in cer-
tain cases, and apologies pub-
lished, but we desire to state
that stronger action will be
taken in future cases. We have
enjoyed the friendship of
" rival " journals hitherto, but

e cannot tolerate any infringe-
ment of our rights, and we con-
sequently purpose to expose in
our journals cases of piracy, and
also take any necessary legal
action to restrain infringement of
our copyright.

We regard it as the height of
meanness, ignoring the legal
aspect, to make use of original
matter published in our periodi-
cals and books. We do not refer
to accidental publication but to
actual cases of deliberate piracy,
of which we have clear evidence.
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Australia at 6 p.m. G.M.T. So
far, little success has been ob-
tained, which points to the fact
that conditions are more favour-
able during the period of New
Zealand dusk and British dawn.
Mr. Marcuse, however, has
heard signals about 6.3o p.m.
G.M.T.

We also purpose to make an
example of any private indivi-
dual who uses what he reads in
our publications to form articles
for any other paper. In suitable
cases we, of course, are always
pleased to give permission to
reproduce ideas, circuits, and
other matter provided, suitable
acknowledgment is made.

There are certain conventions
and courtesies amongst technical
authors and publishers, but if an
ordinary sense of fairness is
missing, we propose to take
effective steps to protect our
rights.

RADIO PRESS, LTD.

October 22, 1924.
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Supersonic Heterodyne Reception
in Theory and Practice

By JOHN SCOTT-TAGGART, FJnst.P.,

The second instalment of the series of articles on this important development.

Z...7- AZx 0611. . X-% 11...1  .11-aMIL. AQ7

Fig. 6 is a table showing the the fact that spark signals and
effect of varying the condenser atmospherics when heterodyned
which regulates the frequency of produce low notes which are of
the local oscillations. even lower frequency than the

Advantages of Beat Reception. original signals. Incoming con-
-Beat reception has several tinuous wave signals, however,
advantages apart from the fact when heterodyned, may be made
that continuous waves are by its to give clearly musical notes
means readily split up into groups which may be readily distin-
and that the note may be adjusted guished from interfering signals
to any desired pitch by the and atmospherics.
operator at the receiving station. Probably the greatest advan-

Condenser
reading.

Local
frequency.

Incoming
frequency.

Beat
frequency. Note.

roo 265,000 300,000 35,000 Inaudible.
90 290,000 300,000 io,coo Very high.
85 299,000 300,000 1 ,000 Best value.
81 299,975 300,000 25 Inaudible.
8o 300,000 300,000 - None.
79 300,025 300,000 25 Inaudible.
75 301,000 300,000 1,000 Best value.
70 3 moo() 300,000 I0,000 Very high.
60 335,000 300,000 35,000 Inaudible.

1' fi. Table showing what is hannenin z at different adjustments of the
condenser which governs the frequency

These additional advantages in-
clude-

(I) Amplification of signals is
obtained.

(2) The effect of spark signals
and atmospherics may be
lessened.

(3) Very high selectivity is
obtained.

Heterodyne advantages
If we split up the continuous

oscillations into groups by means
of an interrupter the maximum
amplitude would be simply that
of the continuous oscillations. If
we employ the heterodyne method
of reception we will vary the
amplitude of the groups between
zero and twice the amplitude of
the incoming signals ; we thereby
gain an amplification effect.
These are the conditions when
the local oscillations have the
same amplitude as the incoming
oscillations, but the same kind of
amplification effect is obtained
when the incoming signals are
weaker than the local oscillations.

The second advantage is due to

of the local oscillations.

tage of heterodyne reception is
that greater selectivity may be
obtained as between different con-
tinuous wave stations. The use
of continuous waves of itself

Li

Fig.7. The use ofa local oscillator
for heterodyne reception.

results in a greater selectivity,
but heterodyne reception enables
us to differentiate between two or
more continuous wave stations all
working on wavelengths very
close to one another. The follow-
ing example will make this clear.

6o

11=1

Let us suppose that two con-
tinuous wave stations are trans-
mitting, one on a wavelength of
700 metres and the other on 702
metres. The frequency of the
waves from the loo metre station
is 428,571 ; a suitable local fre-
quency to give beats of t,000
would be 427,571. The 702 metre
station will produce waves having
a frequency of 427,407. The
oscillations due to these will pro-
duce beats with the local fre-
quency (427,571) and these beats
will have a frequency of 164.

High Selectivity
Thus it will be possible to

receive the 700 metre station
without material interference from
the 702 metre station, which will
only produce in the receivers a
very low note above which the
high note of the other station
may be clearly read. If the inter-
fering station had a wavelength
of 6go metres, the beats produced
would have a frequency of 7,000
-an extremely high note which
will not cause interference. If
the interfering station had a
wavelength of 685 metres (only

is metres different from the
desired wavelength) no signals
at all would be heard as the beat
frequency would be above the
audible limit. Such high selec-
tivity is, of course, not obtainable
with ordinary spark reception
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methods where sometimes roo
metres difference would not
enable the operator to separate
the stations. If examples be
worked out for different fre-
quencies it will be found that the
selectivity of beat reception
greatly decreases as the wave-
length increases. The full advan-
tages of beat reception are there -

The circuit of Fig. 7 may be
made more practical by heating
the oscillator filament off the
accumulator Br and utilising the
high-tension battery B2 to supply
the anode circuit of the valve Vz.

Fig. 8 shows a two -stage
receiver employing a loose -
coupled oscillation transformer, a
valve VI as a detector and a

Fig. 8.-One set of batteries

fore only enjoyed when working
on the shorter wavelengths.

Adjusting the Oscillator
While considering the effect of

interference, we should note that
as we- can adjust our local fre-
quency to two different values to
give the same beat note, we
should employ the frequency
which causes least interference
from other stations. It will
usually be found that less inter-
ference is experienced on one
adjustment than on the other.

External. Heterodyne Vacuum
Tube Receivers

Fig. 7 shows a complete
wireless receiver using- a valve
VI as a detector of the
oscillations. Across the grid
and filament is . the usual
oscillatory circuit Li Cr shown
directly connected to aerial and
earth. Such a circuit may be
used for the reception 3f con-
tinuous waves by the use of a
local oscillator placed in its
vicinity. This oscillator is of a
type already discussed ; the anode
oscillatory circuit L2 C3 has
coupled to it the regenerative coil.
L3 so arranged that the valve V2
generates continuous oscillations
at a frequency which may be
varied by altering the capacity of
the condenser C3. Any kind of
oscillator may be used, and it is
proposed to show, in subsequent
figures, various practical types.

C3
11--

21-c2
VI

Self -heterodyne Receivers
Generally speaking, it is prefer-

able to employ external. hetero-
dyne methods for the reception
of continuous waves, particularly
when a multi -stage receiver is
used. The disadvantage of such
circuits is that it is rather difficult
to change rapidly from one wave-
length to another as both oscilla-

only may be used for oscillator and receiver valves.

second valve V2 as an audio -fre-
quency amplifier. The oscillator,
shown on the left, derives its
filament current and anode volt-
age from the batteries Br and B2
respectively. It is not necessary,
in circuits of this kind, to couple
a portion of the oscillator circuit

.£
.1111.
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4111.

.1111.

.111.
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i 4

C4

C2

/
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TBi

tor and receiver require to be
tuned. To avoid these difficulties,
the self -heterodyne receiver is
often used. In this type of
receiver the receiving circuits
oscillate of their own accord.

The valve itself may be used to
detect the beats. Fig. 9 shows
a very practical and useful self -

E

Fig. 9.-A self -heterodyne circuit.

deliberately to the receiver,
although this may be done. It is
best, if possible, to place the
oscillator close to the closed
receiving circuit,. L2 C2, rather
than to the aerial circuit, Li Cr ;
by doing this, we lessen the feeble
radiation of continuous waves
from the aerial, always existing
when these kinds of circuits are
employed. A reaction coil may
be used with- the valve VI if
desired.

61

heterodyne circuit in which the
valve not only provides the local
continuous oscillations, but also
acts as a detector of the beats
produced. The local oscillations
are produced in the circuit Li Cr
and are given a frequency slightly
different to that of the incoming
signals; beats are produced in
the circuit Li Cr and are rectified
by means of the leaky grid con-
denser, C2, in the usual manner ;
the rectified beats are detected by
the telephones T.
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Polarising Effects
Another reason for the great

sensitiveness of heterodyne recep-
tion is that the efficiency of the
detector is greatly improved by
the polarising effect of the local
source of oscillations. We
always gain by having a local
source of oscillations, even
though the frequency of these
oscillations may be entirely diffe-
rent from the incoming fre-
quency. The important improve-
ment of the rectifying action of
the detector due to local oscilla-
tions is entirely independent of
heterodyne or beat action, and
exists even when the local oscil-
lations have the same frequency
as the incoming ones. The ex-
planation of the improved rectifi-
cation is usually given as
follows :-If we imagine a
detector tube is operating at the
point C of the curve in Fig. io,
we will readily see that very
weak signals will cause the
representative point to move
along what is almost a straight
portion of the characteristic
curve. Although the " curve "
near the point C is really a curve
in the usual sense, yet, if we take
a very small portion of the
" curve " near C, it will be prac-
tically a very short straight line.
Signals are consequently weak,
because of the poor degree of rec-
tification. If, now, weapply a local
source of oscillations, the repre-
sentative point will be swept up
towards the E and down towards
A. Upon these local variations
are superimposed the signals,
with the result that the signal
E. M. F. 's produce a large change
of anode current on a small por-
tion of the characteristic curve
well above the point C in the case
of the positive half -cycles, while
the negative half -cycles produce
a very small variation well below
C. The difference between these
two variations is considerable,
and will produce a substantial
signal in the telephones. In
other words, we have enabled the
incoming signals to utilise the
big difference in slope between
the portions CE and AB
instead of using the
slight curvature at the point C.
The same kind of explanation
applies to any kind of rectifier,
whether of the crystal or vacuum
tube type.

(To be continued)
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Fig. 10.-A characteristic curve of a three -electrode vacuum tube.

VACANCIES.
Owing to the rapid development of the
business, Radio Press Ltd., publishers of
" Wireless Weekly," "Modern Wireless
and " The Wireless Construchr," have
vacancies on their staff for responsible
editorial members. Applications should
be addressed to the Managing Director,
Radio Press Ltd., Bush House, Strand,
W.0 2, and will be treated in strict
confidence.
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A Transmitter's Wavemeter
(Concluded from page 50.)

only necessary to place the he-
terodyne about 6 inches away,
and to take a series of readings
as before. The sole effect of
adjusting the crystal will be to
vary sensitivity, and thus alter
the amplitude of the swings of
the galvanometer needle. For
any given setting of the crystal
detector a maximum deflection
will be given when the two wave -
meters are in tune, and in prac-
tice the crystal can be left set
for a considerable time without
alteration, particularly when a
micrometer -adjusting crystal de-
tector (such as the Burndept) is
used.

Once the set has been cali-
brated a few trials will show
which is the best position on the
operating bench to place it when
adjusting the transmitter. The
rule should be followed to place
the wavemeter as far away as
possible from the transmitter
while still getting sufficient de-
flection to make an accurate
reading. To give some idea of
the readings it may be said that

0

140

ezo

100

metres comes at 102 deg. on the
scale, while with a Burndept S3
zoo metres comes at 90 deg. A
Gambrell " A " coil brings 200
metres at Ito deg., and an
Igranic CI at 170 deg. 150
metres on this last coil comes at

80

che

60

40

20

100 120 140 '160 180
METRES

Fig.6.-A typical etilibration curve.

using an Igranic 5o coil, 200
metres on my instrument comes
at 44 deg. on the 18o deg. scale.
Using a Pye No. 34 coil, 200

An Aid to Workshop Tidiness
101114

MOST people will agree
that neatness is a point
which should be con-

sidered, and there is no reason
VALVE OR COIL PIN5/ 0

IR\HOIET ro

0
SUIT (OIL P/N5

3 1

0

fl

Fig. 1.-How the rack for plug-in
coils is made.

why this factor should not be
applied to a wireless receiver.
On most experimental benches
one can see tuning coils, either
of the plug-in or basket type, or

both, lying about in confusion,
taking up space and getting in
the experimenter's way, and just
because some neat rack, such as
is described in this article, is
needed. This rack will be found
of great use in such cases. The
diagrams given show, in Fig. 1,
a rack for plug-in coils, and in.
Fig. 2 a rack for basket coils.
It is intended, whichever type
may be used, that they should be
a part of the receiver -itself, being
fixed to the panel and thereby
enabling the operator to always
have the coils he may desire to
use at hand. The construction
of the first rack -is obvious from
the diagram. Four valve or coil
pins are spaced 1 in. apart on a
piece of ebonite, and four holes
are drilled in a corresponding

63

200 220 240

112 deg. and roo metres at 5o
deg. The lettering on the instru-
ment shown is done with Radio
Press panel transfers.

0

position on a line parallel with
the pins, at a distance of 9/16 in.
The number of pins may be
altered according to the number
of coils in constant use. The
construction of the second rack is
even simpler. A base is made,
as before, having a centre hole
drilled to clear 2 B.A. rod. Next
a cotton reel is obtained and

- -

Fig 2.-The simple form of rack
for holding basket coils.

secured to the base as shown by
means of a short length of 2
rod, and two nuts, a piece of
ebonite being cut to the shape of
the top of the reel and placed as
shown. The basket coils, when
not in use, are then dropped over
the cotton reel.

H. B.
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is neat and symmetrical in appearance.

T0 those who prefer purity
of tone to volume of sound
in broadcast reception, the

amplifier to be described will
make special appeal. Most
readers will know that resist-
ance -coupling in low -frequency
amplifiers gives purer reproduc-
tion than some of the cheaper
makes of transformer, and would
be universally used but for one
drawback; using a given num-
ber of valves, transformer -
coupling gives louder signals
than resistance -coupling. The
difference is not very great, how-
ever, three resistance -coupled
valves being roughly equal to
two using transformer -coupling,
and to those who place quality
first, the purity of reproduction
always associated with resistance -
coupling, which is used in the
present amplifier, will be ade-
quate compensation for loss in
volume.

A photograph of the finished
instrument 's seen in Fig. 1. The
terminals on the left of the panel
are marked H.T. +, A, B and C,
and are provided to enable the
amplifier to be connected to any
existing receiver, whether crystal

or valve. On the right-hand side
of the panel are the battery ter-
minals. Reading from the back
these are :-H.T. + x, H.T. + 2,
H.T.-, L. T. +, L. T.. -, Grid
Bias 1 and Grid Bias 2. In the
front of the panel are seen the
telephone terminals.

Two valves are employed, and
are seen at the back of the panel
with their respective rheostats
immediately in front of them.
The type of rheostat used per-
mits the use of either bright or
dull -emitter valves.

The Circuit
A diagram of the circuit is seen

in Fig. 4. The terminals
H.T. +, A, Band C are em-
ployed for connecting the ampli-
fier to the receiver.

If we desire to amplify the
signals obtained from a crystal
receiver, we connect terminals B
and.0 of the amplifier to the tele-
phone terminals of the crystal
set. The varying potentials thus
applied to the grid of VI appear
in magnified form in the plate
circuit of this valve in which is
included the anode resistance R4.
The potentials across this resist -
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A Two -Valve Amplifier with
Resistance Coupling

By HERBERT K. SIMPSON.

A constructional article of 'al appeal to those who value
purityduction.

ance are communicated to the
grid of V2 via the fixed con-
denser C2. These result in
amplified currents in the anode
circuit of the second valve in
which is included the telephones
T, shunted by C3 of 0.004 µF.
The customary grid leaks R5 and
R6 are included to prevent ex-
cessive negative charges accumu-
lating on the grids of the valves.
The lower ends of these leaks
are taken to two separate ter-
minals marked G.B. -1 and
G.B. -2, the purpose of these
being to enable a suitable biassing
potential to be applied to the
grids by means of a few dry
cells.

Anode Voltage Terminals
Provision is made for apply-

ing separate anode potentials to
the two valves by means of t
two terminals H.T. +1 an

nA
vo

1

H.T. + 2. The need for this is
occasioned by the resistance R4,
which prevents the full voltage
applied, to its upper end from
reaching the anode of the valve.
It is true, of course, that the
telephones in the anode circuit of
the second valve also cause a
drop in potential, but this is very
small when compared with that
caused by R4.

The two blocking condensers
C4 and C5 each have a capacity
of 2µF.

Components Required
In the following component

list the names of the manufac-
turers are included so that the
constructor may exactly dupli-
cate the instrument should he so
wish. In any case components
of doubtful quality should be
avoided.

Fig. 3. -Wiring is straightforward and simple.
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Fig. 2.-Anti-vibratory`only! sockets are used.

Ebonite panel 12 ins. x 8 X f in.
(Paragon, Peter Curtis, Ltd.).

Cabinet of suitable size.
13 -4 B.A. terminals.
12-6 B.A. z -inch screws and

nuts.
2 filament resistances (Burn -

dept, Ltd., Dual Type).
2 valve holders (Burndept,

Ltd., " Antiphonic ").
2 Polar resistance -capacity

coupling units (Radio Communi-
cation Co., Ltd.).

2 -2 uF fixed condensers,
T. C.C.

0.004 uF fixed condenser
(Dubilier).

A quantity of square section
tinned copper wire.

I set of Radio Press panel
transfers.

In place of the two Polar
resistance -coupling units men-
tioned, the following components
may be used if desired :-

2 -0.25 tiF fixed condensers.
2-2 megohm grid -leaks with

clips.
2-80,000 ohm anode resist-

ances with clips.
Notes on Components

The Polar resistance -coupling
units_ are compact and efficient,
and it is certainly easier to wire
up a resistance -coupled receiver
employing these than in cases
where the separate components
must all be mounted and
numerous connections made.

10101111111111

The valve holders are of
unique design in that they are
constructed to prevent shocks
reaching the valves, and thus
eliminate microphonic effects.

Radio Press panel transfers
have been used for making the
various markings on the panel,
and are equal in appearance to
the best (and incidentally expen-
sive) engraving.

Panel Drilling
The panel is drilled in accord-

ance with Fig. 5, from which it
is seen that relatively few holes
are required. Tile positions for
the screws which are to, hold
various components underneath
the panel are best found when
all components are to hand. The
approximate positions for the re-
sistance -coupling units may be
found by referring to Figs. 3
and 8.

If it is decided to dispense
with the resistance - coupling
units it will be necessary for the
constructor to use hiS own judg-
ment both as regards the mount-
ing of the components and their
subsequent wiring. The latter
phrase, of course, refers only to
the method of wiring; the cir-
cuit should still remain as in
Fig. 4.

Mounting the Components
With the panel drilled, assemb-

ling is commenced, the usual rule

asallIIIII1111111MM1111111
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is neat and symmetrical in appearance.

T0 those who prefer purity
of tone to volume of sound
in broadcast reception, the

amplifier to be described will
make special appeal. Most
readers will know that resist-
ance -coupling in low -frequency
amplifiers gives purer reproduc-
tion than some of the cheaper
makes of transformer, and would
be universally used but for one
drawback; using a given num-
ber of valves, transformer -
coupling gives louder signals
than resistance -coupling. The
difference is not very great, how-
ever, three resistance -coupled
valves being roughly equal to
two using transformer -coupling,
and to those who place quality
first, the purity of reproduction
always associated with resistance -
coupling, which is used in the
present amplifier, will be ade-
quate compensation for loss in
volume.

A photograph of the finished
instrument 's seen in Fig. 1. The
terminals on the left of the panel
are marked H.T. +, A, B and C,
and are provided to enable the
amplifier to be connected to any
existing receiver, whether crystal

or valve. On the right-hand side
of the panel are the battery ter-
minals. Reading from the back
these are :-H.T. + x, H.T. + 2,
H.T.-, L. T. +, L. T.. -, Grid
Bias 1 and Grid Bias 2. In the
front of the panel are seen the
telephone terminals.

Two valves are employed, and
are seen at the back of the panel
with their respective rheostats
immediately in front of them.
The type of rheostat used per-
mits the use of either bright or
dull -emitter valves.

The Circuit
A diagram of the circuit is seen

in Fig. 4. The terminals
H.T. +, A, Band C are em-
ployed for connecting the ampli-
fier to the receiver.

If we desire to amplify the
signals obtained from a crystal
receiver, we connect terminals B
and.0 of the amplifier to the tele-
phone terminals of the crystal
set. The varying potentials thus
applied to the grid of VI appear
in magnified form in the plate
circuit of this valve in which is
included the anode resistance R4.
The potentials across this resist -
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Resistance Coupling
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purityduction.

ance are communicated to the
grid of V2 via the fixed con-
denser C2. These result in
amplified currents in the anode
circuit of the second valve in
which is included the telephones
T, shunted by C3 of 0.004 µF.
The customary grid leaks R5 and
R6 are included to prevent ex-
cessive negative charges accumu-
lating on the grids of the valves.
The lower ends of these leaks
are taken to two separate ter-
minals marked G.B. -1 and
G.B. -2, the purpose of these
being to enable a suitable biassing
potential to be applied to the
grids by means of a few dry
cells.

Anode Voltage Terminals
Provision is made for apply-

ing separate anode potentials to
the two valves by means of t
two terminals H.T. +1 an

nA
vo

1

H.T. + 2. The need for this is
occasioned by the resistance R4,
which prevents the full voltage
applied, to its upper end from
reaching the anode of the valve.
It is true, of course, that the
telephones in the anode circuit of
the second valve also cause a
drop in potential, but this is very
small when compared with that
caused by R4.

The two blocking condensers
C4 and C5 each have a capacity
of 2µF.

Components Required
In the following component

list the names of the manufac-
turers are included so that the
constructor may exactly dupli-
cate the instrument should he so
wish. In any case components
of doubtful quality should be
avoided.

Fig. 3. -Wiring is straightforward and simple.
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(Paragon, Peter Curtis, Ltd.).

Cabinet of suitable size.
13 -4 B.A. terminals.
12-6 B.A. z -inch screws and

nuts.
2 filament resistances (Burn -

dept, Ltd., Dual Type).
2 valve holders (Burndept,

Ltd., " Antiphonic ").
2 Polar resistance -capacity

coupling units (Radio Communi-
cation Co., Ltd.).

2 -2 uF fixed condensers,
T. C.C.

0.004 uF fixed condenser
(Dubilier).

A quantity of square section
tinned copper wire.

I set of Radio Press panel
transfers.

In place of the two Polar
resistance -coupling units men-
tioned, the following components
may be used if desired :-

2 -0.25 tiF fixed condensers.
2-2 megohm grid -leaks with

clips.
2-80,000 ohm anode resist-

ances with clips.
Notes on Components

The Polar resistance -coupling
units_ are compact and efficient,
and it is certainly easier to wire
up a resistance -coupled receiver
employing these than in cases
where the separate components
must all be mounted and
numerous connections made.
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The valve holders are of
unique design in that they are
constructed to prevent shocks
reaching the valves, and thus
eliminate microphonic effects.

Radio Press panel transfers
have been used for making the
various markings on the panel,
and are equal in appearance to
the best (and incidentally expen-
sive) engraving.

Panel Drilling
The panel is drilled in accord-

ance with Fig. 5, from which it
is seen that relatively few holes
are required. Tile positions for
the screws which are to, hold
various components underneath
the panel are best found when
all components are to hand. The
approximate positions for the re-
sistance -coupling units may be
found by referring to Figs. 3
and 8.

If it is decided to dispense
with the resistance - coupling
units it will be necessary for the
constructor to use hiS own judg-
ment both as regards the mount-
ing of the components and their
subsequent wiring. The latter
phrase, of course, refers only to
the method of wiring; the cir-
cuit should still remain as in
Fig. 4.

Mounting the Components
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being observed of mounting the
smaller parts first.

No difficulty should be ex-
perienced in fitting any of the
components. The valve -holders
fit snugly into holes cut for them,
and are secured by means of two
or four screws.

Wiring

As may be gathered from the
photographs of the back of the
panel, this presents little diffi-
culty. Fig. 6 is the wiring
diagram, with the aid of which
the whole of the wiring may
be carried out. Any point of
difficulty may be cleared by refer-
ence to the photographs showing
the wiring.

It will be observed that the
telephone condenser is held in
position by the stiff wire used for
connecting it to the telephone
terminals.

The two resistance -coupling
units are each fitted with
four milled nut terminals, so that
soldering is rendered unneces-
sary here. Care should be taken,
however, to see that these nuts
are screwed down securely to
ensure a good connection to the
wire.

H.T.

C 

R4

91

C2

R6
L___

V

le

+2 HT,

.T T H.T.

ei
e LT.
EBe .C.B.

C.B.

Fig. 4.-Theoretical circuit diagram.
The Cabinet

This may be bought ready
made or constructed by the
reader as desired. In the present
instance the panel fits flush with
top of the cabinet. The actual
outside measurements of the
latter are 121 ins. long by 81 ins.
wide by 51 ins. deep. Ledges
are fitted inside the cabinet to
support the ebonite panel.

Using the Amplifier
In Fig. 7 is shown the

method of connecting the ampli-
12w

2'

TELEPHONES

e

CJ

fier to a crystal receiver. The
telephone terminals of the latter
are joined to terminals B and C
of the amplifier. The phone
terminal nearest the aerial should
be connected to terminal B and
the other to terminal C.

If the circuit of the crystal
receiver is ndt as depicted in
Fig. 7, the same rule should be
followed to obtain correct results.
In order to make the statement
" nearest the aerial " quite clear
it should be stated that the tuner
is mentally excluded while find-

's

V2

Fig. 5.-Drilling plan to half scale.
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ing the correct terminals. Thus
in Fig. 7, although no actual
terminals are shown in the
crystal circuit, the line joining
one side of the crystal detector
to terminal B is correct.

Fig. 6.-Practical wiring diagram.
after which the following three
terminals must be connected with
a piece of wire L.T.-G.B. +,
G.B. - t and G.B.

It remains now to insert the
valves (the rheostats being in the

 H.T.

O A

Fig. 7.-Connections for crystal receiver.

The batteries are joined to the
various terminals on the right of
the panel. For the sake of
simplicity, a common voltage
may be applied to the anodes of
the valves to commence with, and
also for the time being grid bias
may be dispensed with. The
positive terminal of the H.T.
battery is now connected to the
terminal H.T. + 1 and the nega-
tive terminal to H.T.-. Now
join H.T. +1 and H.T. +2 with a
piece of wire.

The low-tension battery is con-
nected to its correct terminals,

i. I 
ED2 I

H.T.

H.T.0.
EDeL.T.

Oi C. B.

C B.e2 

" off " position) and to connect
the telephones. Adjust to suit-
able values the L.T. and H.T.
voltages (about go to too volts
in the latter case); upon adjust-
ment of the tuning controls and
cat -whisker, signals should be
obtained with considerable
strength and great purity. Need-
less to say the crystal receiver
should be capable of giving
signals without additional ampli-
fication, as otherwise nothing
can be expected from the ampli-
fier.

(Further details of the opera-
tion of this instrument with
various types of sets will appear
in our next issue.)

Fig. 8.-Perspective view of back -of -panel wiring.
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IT is generally accepted that
one of the chief drawbacks of
the crystal detector is its

heavy damping effect and conse-
quent lack of selectivity in any
circuit in which it is employed.

Where it is necessary to ob-
tain loud signals and pure speech
from the local broadcasting
station, a crystal receiver with
the addition of one note -magni-
fying valve is generally sufficient.
There is, however, the disadvan,
tage of Morse interference, and
the possibility of an evening's
programme being spoiled by
" jamming " from another
station is, with a crystal set,
certainly not remote.

The use of loose -coupled aerial
tuning renders the set more
selective and, in certain cases,
more sensitive. The simul-
taneous tuning of the aerial and
closed circuits in the receiver
should not present any appre-
ciable difficulty; there is a nicety
of adjustment for maximum
selectivity that will probably not
be obtained immediately the set
is wired; but a little practice.
will enable the amateur accur-
ately to tune in the, required
station and to exclude the un-
wanted interference.

The aerial is tuned by means
of the coil Li and the condenser
CI (in series with the inductance).

51-18
26-17
25-52

These connections complete
the loose -coupled aerial circuit
shown in thick line on the- ex-
treme left of the theoretical
wiring diagram.

O 2

3;

0
24

32
e

39 40- L.T.

002

47 48
LT.

53 -9T- 54

The crystal detector circuit is
loosely coupled to this by the
plug-in coil L2, and consists of
the tuning circuit L2, C2, the
crystal detector D, and also the
primary Ti of the low -frequency
transformer Ti T2 shunted by
the condenser C3 of .001 ,uF
capacity.

This last condenser is not
essential for the working of the
set, but will enable the best re-
sults to be obtained, since it by-
passes the H.F. currents in
the detector circuit that would
otherwise be choked owing to the
high impedance of the primary.
Ti.

The connections for the crystal
detector circuit are as follows :-

*.,.....,,,,...,...,,,,,*

A Crystal and
Note Magnifier

Circuit on the
c() Omni Receiver

A simple and selective circuit (?

which may be tried upon this I

AC popular experimental receiver.
9
9
1.,:g.c--f,so-.,0-.4;,...a,..Q--aasaa.o-*

and in this case the addition of
the condenser C3 may make no
difference to the results. A
slight decrease in signal
strength may even result, and
if so the connections

21-37
38-22

should be omitted.
The rectified pulsations, after

passing through the crystal de-
tector, traverse the primary
winding Ti of the intervalve
transformer. The note -magnify-
ing circuit is coupled to this, and
amplified pulsations are present
in the grid circuit of the valve
V, having been stepped up by
the transformer.

The telephones T and high -

Fig. 2:-The circuit arrangements.

33-34
41-42
34-20
28-21
21-37
38-22
22-42

With some transformers the
internal self -capacity of the winth
ings may be sufficient to by-pass
the oscillating currents to earth,
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tension battery complete the
plate circuit of the amplifying
valve.

The following is a complete
list of connections for the aerial,
crystal detector, and amplifier
circuits, and it would be advis-
able to cheek the wiring carefully
before proceeding any further..

51-18 42-22
26-17 21-37,
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25-52 38-22 26-25
33-34 3o-12 25-52
41-42 29-48 when the aerial condenser will be
34-20 4-23 in the parallel position.
28-21 31-24

32-40
These connections complete

the set, and when aerial, earth,
'phones and batteries are con-
nected to their respective ter-
minals, a preliminary trial may
be made.

Coils
For the aerial coil, Nos. 35

and 5o should be tried in the
centre socket, and for the
secondary circuit No. so or 75
should be placed in the front
moving socket of the three -coil
holder, on the usual broadcast
wavelengths.

For Chelmsford, in the order
of aerial and secondary circuits,
the following coils will be suit-
able : Nos. 15o and zoo. On the
1,600 metre wavelength there
is no advantage in having a
series aerial tuning condenser,
and if the coils mentioned are to
be employed, it will be necessary
to alter the connections of the
aerial circuit as follows :-

51-17
17-18

Operating the Set
Any general-purpose valve

may be employed in the amplifier
circuit, and the best values of
H.T. and L.T. will be found
from the manufacturer's instruc-
tions.

The high-tension voltage will
not be critical for most valves
and may be safely varied between
5o and too volts.

The operation of tuning
should present no great diffi-
culty. The coils Li and L2
should be coupled closely, and
the condensers Ct and C2 simul-
taneously tuned until the maxi-
mum results are obtained.
Selectivity may now be increased
by removing L2 from Li by
3o deg. to 6o deg. and readjust-
ing the tuning until signal
strength is as great as before.

Experimenting with the Circuit

Experiments worth trying,
such as the reversal of the con-
nections .to the secondary wind-
ing of the transformer, will

Public Demonstration of the Three -
Valve Dual Receiver

On Monday, October 20, Mr.
John Scott -Taggart, F.Inst.P.,
A.M.I.E.E., gave a lecture to
the Cambridge University Radio
Society at Cambridge, on the
design and operation of reflex
wireless receivers. The lecturer
gave a brief account of the history
of dual amplification circuits and
went into great detail regarding
the causes for buzzing noises,
classifying the different factors
in design which enabled in-
stability to be eliminated or at
any rate, reduced. The funda-
mental trouble, due to the modu-
lation of oscillations produced
by an unstable valve were
emphasised, and reasons given
for the tendency of all reflex
circuits to buzz when reaction is
tightened too far.

At the close of the lecture,
numerous questions were replied
to, and a demonstration was
given of the 3 -Valve Dual Set

described by Mr. Scott -Taggart
in the April issue of Modern
Wireless.

Using the original set des-
cribed, six B.B.C. stations were

Wireless Weekly
doubtless occur to the reader,
and are always worth carrying
out when a little extra efficiency
is sought.

The experiment mentioned
necessitates the following altera-
tions

Disconnect

and join

30-12
29-48

30-48
29-12

Constant Aerial Tuning

Constant aerial tuning will be
appreciated where the experi-
menting in different sizes of coils
for the aerial circuit is undesir-
able. This form of tuning re-
quires the inclusion of a o.000l
,uF fixed condenser.

The complete aerial circuit will
then be as follows :-

51-3
11-17
25-52
17-18
25-26

A No. 5o coil will be suitable
for all wavelengths up to 42o
metres, while for those above a
No. 75 should be used.

obtained with ease on a loud-
speaker which filled the lecture
hall, and two or three other
stations, including some relay
stations, were heard on the loud-
speaker, but not so loudly.

Signals from 2L0 (6o miles
away) did not come in very much
more strongly than some of the
other broadcasting stations.

This photograph shows Mr. John Scott -Taggart with the Three -Valve Dual
receiver which was used in the demonstration referred to above.
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A. Useful Layout Board
(Concluded from page 32.)

Variable Condensers
WITH the layout board I
generally make use of
variable condensers of the

cabinet mounted type, but there -
are occasions when one requires
additional condensers in order to
try different values. On these
occasions the little stand, illus-
trated in Fig. 12, is brought into
service.

Rheostats
A very convenient type of

rheostat is the surface mounting
pattern made by the Metropolitan
Vickers Company. This can be
obtained in various types suitable
for controlling one or more bright
or dull emitter valves. There is
also a very useful dual rheostat
made by the same firm.

If, however, the constructor
desires to mount up rheostats
already in his possession for use
on the layout board he can do so
very easily by making small
holders on the same lines as those
described for variable condensers
and shown in Fig. 12. For
rheostats the base need be only
2i inches square, and the up-
rights an inch in height. Besides
the central hole for the spindle
there will be two 4B.A. clearance
holes for the screws which fix
the former of the rheostat.

Anode Inductances
A handy holder for anode

inductances or radio -frequency
chokes is shown in Fig. 13. Here
an ordinary plug and socket
mounting such as is obtainable
from advertisers for a few pence
is fixed by means of a single
4B.A. screw driven upwards from
below through a piece of 1 -inch
ebonite measuring 3 inches by

inches. Two terminals are
provided, connections between
them and the plug and socket
being made with bare wire.

The Crystal Detector
Any kind of crystal detector

may, of course, be used on the
layout board though personally
I have strong preference for the
kind shown in the photograph,
which allows the whole surface of
the crystal to be searched for
sensitive spots and also permits a

very delicate contact between
catwhisker and crystal to be
obtained. Whatever pattern is
chosen it can be adapted for use
on the board by mounting it upon
a base provided with two ter-
minals and driving in counter-
sunk screws at the corners to act
as legs.

This pretty well completes the
list of components for which
mountings must be made. Low -
frequency transformers will, of
course, stand by themselves and
require no mounting, and the
same is the case with double
coil holders.

the efficiency of the set. This,
though it is a very important one,
is only one use for the layout
board.

Other Suggestions -

Thousands of others will sug-
gest themselves to the reader and
those who make up this board,
and the mountings which are used
with it, will find that it enables
them to get through the greatest
amount of experimental work in
the shortest possible time.

I find it convenient to keep the
various mountings in a wooden
box of their own which protects
them from the effects of dust and
damp when they are out of use.
There is also a second box con-
taining numerous lengths of in-
sulated wire with bared ends.
These range from pieces two to

fiteodoolawvow Lfak esroi Tr000mesTorvi Lf
To erosfood

vow' volo

Fig. 17, A detector and two note magnifiers wired
layout board,

One of the most important uses
of the board is as, an aid in de-
signing wireless sets. Let us
suppose, for example, that we are
proposing to make up a three
valve set, consisting of a high -
frequency valve, a crystal recti-
fier, and two note -magnifiers, and
that we wish, if possible, to be
able to use a panel measuring
74 inches by 8 inches. The first
thing to do is to cut out a piece
of cardboard or stiff paper of this
size and to place it upon the lay-
out board. The whole of the
components are then arranged
upon it, and the set is tried out
to see whether bad interaction
between components is taking
place. Inductances and high -
frequency transformers may be
tried out in various positions until
the best places for them are
found; similarly the low -fre-
quency transformers may be
treated in the same way. By
using the board we can very
soon discover whether the space
already planned is too small or
whether it is possible slightly to
reduce it without interfering with
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up on the

three inches in length to leads of
io to 12 inches. It saves time
and makes better connections if
the ends of each connecting wire
are tagged. This can be done
very quickly, and at small ex-
pense. Pieces of brass about

inch wide and I inch in length
are cut out, a slot about inch
wide and inch deep being made
in each. The lower corners are
turned up, the wire being placed
between them before they are
pinched down with pliers..

SPECIAL NOTICE

The Next Issue of
" Wireless Weekly "
will contain another
magnificent Photo-
gravure Section.
Order Early to avoid
disappointment.
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POST OFFICE HYPOCRISY
SIR,-May I congratulate you

upon your article on the " Post
Office Hypocrisy " appearing in
October 8 issue of Wireless Weekly,
and I am sure all amateurs
will agree with me in stating that
the Post Office, by their strictness
in granting licences, are rapidly
making amateur wireless not worth
the trouble in this country, as it is
a noted fact that foreign amateurs
are far ahead of us in transmitting
efficiency.

I may state that I have applied
for a transmitting licence, but it is
to to i if I get it; in all probability
they will palm me off with an arti-
ficial aerial licence, perhaps not
that.

I note you have offered A.5oo for
fighting the Post Office in a test
case, and it is up to the R.S.G.B.

to act at once, and not delay,
otherwise the Post Office will take
supreme control, and all we experi-
menters will have to take to keep-
ing white mice or something of
that kind.

You have my full support in
assuming this attitude, also that of
most experimenters I know, and I
hope that within the next week or
so the Post Office will be beaten
at their own game.-Yours faith-
fully,

IRVING L. HOLMES.
Kettering.

RADIO PRESS ENVELOPE NO. 1
SIR,-I was tuning my STioo

set, constructed from your Radio
Press Envelope No. 1, at 2 a.m.
one morning, when I was successful
in receiving WGY, General Electric

Co., Schenectady, New York, on
approximately 385 metres. The
reception was quite good consider-
ing the atmospheric conditions.
2L0 comes in with great volume
and purity of tone. Bournemouth,
Cardiff, Newcastle and Aberdeen at
loud -speaker strength. My aerial is
3o ft. high and 90 ft. in length, R.I.
transformers, Permanite crystal,
Marconi D.E.R. valves, vernier
condenser across aerial condenser.

Please accept my thanks for this
excellent circuit and weekly journal.
-Yours faithfully,

A. C. WILKINSON.
Maidstone.

SOLDERING
SIR,-I notice there have been

several articles in your paper these
last few weeks about soldering, but
good as they were, they all omit,

.".". DEV0116111RS CLUB:

J ANIES
Sw

t

It may perhars intere,t you to
know that during me recent
experiment, in receetion of
the B.B.C. stations upon the
Iungfrau and other points in
the Aln I tested many snakes
of valves. The ones which
gave by far the best all-round
results were the B.7.11. B4-
.1ne of which I consider equal
to two of any other. I strongiy
advise every amateur to use
them.

(Signed)
WILLIAM LF QVEUX.

the

6 VOLTS -0.25 AMPS.
MR. WILLIAM LE QUEUX the famous novelist and

wireless experimenter, as the result of his Jungfrau
experiments, has proved the superiority of the B.T.H.
B4 Valve-the supreme valve for use as a low frequency
power amplifier.

Price - - - - 35/ -
Obtainable from all Electrician, mid Radio Dealer,

The British Thomson -Houston Co Ltd
Works Cov miry Offices Crown House, Allwych, London, W.0 2

`13, anchor at : Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Leeds
Liverpool, Manchester, Middlesbrough, Newcastle, Swansea, Sheffield
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in my opinion, the most important
factor in soldering, viz., tempera-
ture of the copper bit. It is all
very well to say the iron should be
well heated, but how is the amateur
to know when it is hot enough
or too hot? In the articles in
question no guide has been given
him, and I have found that the
majority of cases of failure in
soldering has been through getting
the wrong heat in the iron. It is a
very simple matter to judge the heat
of copper by the colour of the flame
that rises above the bit, which goes
from yellow when cold to bright
green when the correct temperature
for soldering has been reached.

A small iron should always be
heated over a gas or spirit stove
and never in the fire, as it is almost
impossible to judge when the iron
is ready, and is most successful in
lodging little bits of ash on the
exact spot you wish to solder.-
Yours faithfully,

ENGINEER.
Battersea, S.W.

RADIO PRESS ENVELOPE No. 2
SIR,-I have pleasure' in en-

closing photographs of my " Four -
Valve Family Set." As you will
see, I have taken certain liberties
with the design, mainly by cutting
out the high -frequency switching,
using different components and
wiring with square wire.

This set consistently gives very
satisfactory results. On a good
aerial I have no difficulty in tuning -
in all the British stations and the
better known Continental ones
direct on the loud -speaker.

With four valves on the local
station the volume is tremendous,
but even under these conditions the
tone is all that could be. desired.

The design of the cabinet is, I

The main components are :
Sterling variable condensers with
verniers, Polar coil -holder, Lissen-
stets, Igranic potentiometer, Lis-
sen T.' and Sterling power trans-
formers. The Valves are Cossor
Red -tops, Mullard Ora and two
B.T.H. B.4 valves.

May I express my appreciation of
your two interesting periodicals, and
also of the valuable advice I have

The Four -Valve Family receiver as macleby Mr. Murchie.

think, interesting, as it permits of
the valves being enclosed and the
set being completely shut up when
not in use without departing from
the conventional flat panel with its
simple wiring.

had from time to time from Mr.
Kendall, of your Information De-
partment ?-Yours faithfully,

ARCHIBALD MURCHIE.

Cotham, Bristol.
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SPECIALITIES
The finest results can only be secured from your set by using the best and
nothing but the best British Components. Insist on having "M.H." products..   

FILAMENT RESISTANCE
Combined Dull and Bright Emitter.

The advantages in this type of resistance are
at once apparent.
It is the most convenient and economical
method of controlling filament current, as the
space occupied on the panel is reduced to a
minimum, while any valve can be used at an
emergency. This rheostat is built up on the
same principles as the 1 -right emitter type but

it has a double
reading on the dial
and to safeguard
your operation
witheither type of
valve the bright
emitter resistance
comes into opera-
tion first anti is
added to the dull
when the latter
comes into opera-
tion.PRICE

7/6

IN CONJUNCTION W TH

L.F. TRANSFORMERS
-are most efficient.

.& High grade and efficient Transformer of
pleasing design for all intervalve purposes,
possessing the best possible electrical character-
istics. A fixed con-
denser is nearly
always used with
an intervaLve
transformer; pro-
vision is made in
this model by the
clips at the top to
take our standard
flat type con-
denser of suitable
value.

PRICE
21/ -

See oar further atiet. on page xix.

FILAMENT RESISTANCES
play a most important part in purity and
perfection of reception.
The " M.H." Bright Emitter Type are
smooth in action, resistance coils are of
Eureka wire, the acknowledged best,
cleanly engraved dial, finely controlled
by milled edgedknob, and
constructed
throughout on
the principle
that the best
and nothing
but the best is
good enough
for satisfac-
tory service. PRICE

5, 6

1LTD' WIRELESS ENGINEERS,
B HESKETH IT.- Radio Corner, 179, Strand. London, W.C.Z.

Certain imitations of our Speciali-
ties have come to our notice : w e
therefore expressly advise all cus-
tomers to insist upon having N.H.
products which guarantee eftl-
ciency and reliability.

Barclays 212,
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eighteen ninety and in
those days not even
the schoolboy-or anyone
else-had ever heard of a
" thermionic valve.- That
afternoon in the laboratory
at Ponders End was the
beginning of " broadcasting.-
Ediswan Valves, to -day, are
later chapters of the story
that started with Fleming's
epoch -marking discovery.

Ediswan Valves will bring the best
out of your wireless set-get some
on the way home and enjoy better
programmes from to -night onwards.
All dealers sell them.

You will be interested in our booklet
"The Thermionic Valve." It's free
-send for a copy.

tHE EDISON SWAN ELECTRIC CO.. LTD..
QUEEN VICTORIA ST.. LONDON. E.C.j

Odd

ASW N

O
C)

30years (if45-}2You had
keard oF13-foadcasEirt

TH I RTY years
before you or any-
one else had ever

heard a " broadcast
concert" an experimen-
tal lamp was causing a
great deal of interest in
the Ediswan labora-
tories. No one had
ever seen a lamp quite
like this. It had a plati-
num plate introduced
between the legs of the
filament. To -day, of
course, "any schoolboy"
-as Macaulay would
have it - knows that
this plate was really an
anode. But that was

VALVES
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Before you build or buy
a Set, learn about the new
Pilot System.

WHEN a man decides to build
a good Receiving Set he
immediately comes up

against the difficulty of a suitable
cabinet and the drilling and the
engraving of the Panel. Cabinet-
making is a skilled man's job and
many a perfectly good piece of
ebonite has been spoilt by a hole
in the wrong position or because it
has been incorrectly cut to size.
To eliminate most of the difficulties
in Set -building we have instituted
the PILOT Panel Service. In
future Sets described in all
the principal Wireless Magazines
will be available in sets of parts
for the Home Constructor with
panels ready drilled, tapped and
engraved. Two types will be
engraved. Two types will be placed
on the market-Type A, following

the author's literal specification
and using his actual components,
and Type B, an adaptation using
Peto - Scott guaranteed compo-
nents. Naturally through stan-
dardisation of components and our
lower manufacturing costs due to
large output, Type B will often
show a large saving over Type A.

Remember that if our instructions
are followed we positively guar-
antee that all Type B Receivers
are the equal" iS every respect
to the more gvensive Type A
Sets. Our Service Dept. is avail-
able for all our customers and will
test and rectify errors of construc-
tion at a nominal charge. We want
all our customers to have the utmost
confidence in every Set produced
under the PILOT Panel Service. /

 Every Wireless Receiver depends for its efficiency upon the
 panel. Low grade ebonite will prevent -any Set learn function-

ing properly. Every PILOT panel is manufactured from
the highest grade Post Office ebonite cast accurately to size,
mutt finished on both sides, and with edges squarely ground.
We guarantee every panel to be leak -proof andnon-warping.
Each panel engraved with the word" PILOT" and supplied
carefully packed in sealed wrapper. Standard 1 -flu. thick-
ness throughout.

The only trouble -proof method
for the Home Constructor-

USE the Pilot System and en-
joy the following exclusive

advaniages

1 Absolutely no previous Wire
Tess skill required-the only
tools necessary are a screw-
driver, soldering iron (op-
tional), and a pair of pliers.

9 Every Set when completed
'1" is quite the equal in efficiency

of the original.

3 Provides a high-grade In-
strument at the cost only of
the components.

4 Success guaranteed failure
quite impossible if instruc-
tions are followed.
Every Instrument designed
by a recognised expert.
The only System for the
Home Constructor backed
by a Service Department.

5

6

All -Britain Receiver
Cabinet and Panel.

Choose any one of these splendid
Receivers designed by experts-

The Transatlantic V(a super5-valve
long distance Receiver).

The STroo (2 -valve).
The 3 -valve- Dual Receiver.
The Puriflex (4 -valve).
The All Concert -de -luxe (3 -valve).
The 4 -valve Family Receiver.
The Resistoflex (a wonderful 2 -

valve Reflex).
The" Popular Wireless " Construc-

tional Reflex.
The All -British Receiver, and

others.

The cost of the All - British Re-
ceiver-a splendid 3 -Valve Set-
for example, is as follows :-
Panel drilled, tapped and engraved
I3/- Polished Cabinet 17/.
Complete kit of all components
necessary £4 : 2 : 6 Thus for
less than £6 you can own the
handsome Set shown here, capable
of receiving all the B.B.C. Stations
and most of the Continental ones.
Write to -day for a copy of our new
illustrated Folder on the Pilot Panel
Service-you'll never want to waste
your time and money on building
a Set in the old methods.

PETO-SCOTT Co., Ltd.,
Registered Office & Mail Orders: 77, CITY ROAD, E. G,
Branches : LONDON -62, High Holborn, W.C.I. PLYMOUTH -4, Bank);

England Place. LIVERPOOL -4, Manchester Street. CARDIF
94. Queen Street. WALTHAMSTOW-230, Wood Street.

The All -Britain Type A.
nmutiummimurniminimminimmuttimmimintiimin

Gilbert Ad. 1664.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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AN INTERESTING

PHENOMENON
SIR,-While carrying out some

alterations to my earth connection
I made an interesting discovery.

Part of the connection was made
by a brass rod, buried at a depth
of five feet. When digging this out
I discovered it had the appearance
of being partly fused and was dis-
coloured as though having been
heated. It was quite clean and
bright when first buried.

Could it be possible for an elec-
trical disCharge to have passed to
earth via ' aerial 'and earth wires,
thereby partly fusing the brass rod?

Of course it may have been
caused by a corrosive action of the
soil upon the metal, but I am in-
clined to think that the first theory
is feasible.

It would be interesting to know
if any of your readers have had a
similar experience.

Wishing Wireless Weekly eon-
tinued success,=YoUrs faithfully,

W G. PULLEN (2ASR).
Leyton.

SOME INTERESTING AMERI-
CAN RECEPTION RESULTS
SiR,-It may interest you to

know that I received WGY, New
York, very plainly on Saturday
night, October I r, from 2.5o to 3.30
G.M.T. at Epsom on four valves,
2 H.F. crystal rectifier, two low at

weak L.S. strength. The items
were clearly announced, being :
WGY, 2.5o a.m., banjo solo; 3.0,
baritone songs; 3.5, song, " It is
Then My Heart Will Forget ";
3.10, jazz band to 3.30, equal in
clearness to crystal at eight miles.
-Yours faithfully,

E. HARWOOD.
Ewell.

The neat

ST151
SIR,-Being attracted by the cir-

cuit diagram of ST151, I decided to
build it, and the results were more
than satisfactory. If anything, the
volume was too much for ordinary
domestic purposes, so I short-

circuited the grid condenser by
means of two " Clix " plugs and
sockets and added a good crystal
detector. Judge my surprise at the
result of the alteration. The
volume of sound was tremendous
and the quality superb. I have to
detune quite a lot to make it com-
fortably loud. Everybody who

wiring of Mr. Murchie's receiving set.
hears it remarks on the purity of
tone. I use an " Amplion " attach-
ment to my gramophone for loud-
speaker work, for which the ST15I
in its present form is ideally suit-
able.-Yours faithfully,

REGINALD POOLE.

Wandsworth Common.

Paitazda(
Ovota phrt

If it is power and sensitivity you
want remember the MYERS is
pre-eminent in this respect. In
practice, if you fit MYERS you
can save one valve, for they give
greater power than any ordinary
valve.

Universal, 12/6 4 volts .6 amp.
Dry Battery, 21/- 2i volts

.25 amp.

The complete absence of inter -electrode capacity simply explains the power of the
MYERS to reach across continents. The paralysing effect of bunched leads in the
stem inherent to the ordinary valve Is to blind your receiver to the faint xignalsfrom
stations beyond the seas. But one valve can span and bring in any far distant
station with power, with freedom from microphonic noise or distortion. The
name MYERS-a password to beyond the seas.

a letter which
echoes the enthusiasm for MYERS

Tring, Herts.
" Sirs,-The results obtained with one valve, used as a straight detector with tuned plate, is quite

equal (am regards distance) to the use of one H.F. I have therefore cut oat H.F. amplification with
its attendant troubles.

" Secondly, audio -frequency amplification Is really wonderful. With two valves (one detector and
one L.F.) here in Trine I can work a large L.S. efficiently, on London ; speech is readable in a room
10 ft. by 12 ft. with one 'phone earpiece and no trumpet laid anywhere in the room.

F.S.C., F.O., R.A.F., Retired List."

LONDON-The Dull Emitter Valve Co., 83, Pelham St., South Kensington, 8.W.7.
(Kensington 3331)

MANCHESTER-R. Davie & Sons, Victoria Bolt and Nut Works, Bilberry St.
LIVERPOOL-Apex Electrical Supply Co., 69, Old Hall Street.
GLASGOW-Milligan's Wireless Co., 60, Sauchlehall Street.
YORKSHIRE-H. Wadsworth Sellers, Standard Buildings, Leeds.
SOUTHERN COUNTIES-D.E.D.A., 4, Tennis Road, Hove.

PRACTICALLY
UNBREAKABLE

MYERS are obtainable from all dealers
or direct from the nearest selling agent.

By virtue of the high
electronic emission of
the MYERS it is
possible to obtain
perfect results with
only 2i volts on the
filament.

"Iimmionimmwwwwwwr
Advertisement of Cunningham and Morrison, Windsor House, Victoria Street, London, S.W.x Barclays Ad.
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we have tesled
Conducted by

Louden Valves
Messrs. Fellows Magneto Co.,

Ltd., have submitted a sample
each of their " Louden " valves,
Blue Top (H.F.) and Plain
Top (L.F.) types. These are
of the bright emitter pattern,
being rated, according to the
makers' announcements, at .4
ampere and 4.8 to 5 volts for the
filament, and 40 to 8o volts H.T.
The anode takes the form of an
open spiral of wire, reminiscent of
two fairly recently issued valves of
similar moderate price and con-
sumption, but in this case both
grid (which is also in the form of a
spiral) and plate are of smaller
dimensions, and closer; the grid -
control and amplification factor
accordingly are higher. We do not
see much point in this open spiral
" plate," unless, indeed, it is in -

5

2

ti

A. D. COWPER, M.Sc., Staff Editor.
spired by other than theoretical
considerations.

With a filament voltage of 4, the
current in each case was nearly
exactly .4 ampere; but the satura-
tion current only reached i milli-
ampere under these circumstances.
Evidently the valves are not suit-
able, therefore, for operation from
a 4 -volt accumulator. At 5 volts
the filaments were very bright, and
the consumption was about .45
ampere; at 4.5 volts the filament
took, in each case, around .42
ampere, and a satisfactory emis-
sion of 2-2.5 milliamperes resulted.
The characteristics were accordingly
taken at this rating. We were glad
to note that it corresponded fairly
closely to the nominal rate, which is
not always the case.

The curves for the Blue Top, or
H.F,, amplifying valve showed ex -

03

LOUDEN VALVE
Blue Top of.,4

freApreevr 1.5 Y.

042 Al
80 if

401!

AteANAvpii,v/coe'
FACTOR 60-80

/2
MiPecouvce

A7 say =
47,000 Ohms

-8 -6 -4 -2 b +2 *4 'p6' '10
Orrto Mrs.

TWO, THREE & FOUR -VALVE

RECEIVING SETS

Are Simply Perfect and Perfectly Simple, end are unsurpassed for Selectivity,
Clearness of Reception and Power.

REVISED PRICES:
COMPLETE SETS. PANELS ONLY.

Two -Valve Set .. £17 : 10 : 0 Two -Valve Panel £12 : 0
Three -Valve Set .. 622 : 5 : 0 Three -Valve Panel .. £15 : 17 : 6
Four -Valve Set .. £27 : 5 : 0 Four -Valve Panel .. 620 : 5 : 0

Complete Sets consist of Panel, as illustrated, Valves, Head Phones, High and
Low Tension Batteries, Aerial Wire, Insulators, Lead -in -Tube, etc.

The LIST Price of the A.J.S. Sets is the LAST Price, as with them it is not
necessary to purchase numerous extras, the Specification embodying everything

ready for installation, and the prices include all Royalties.
Write for Illustrated Catalogue.

A. J. STEVENS & Co. (1914) Ltd.,
WIRELESS BRANCH, WOLVERHAMPTON.

Telephone: Wireless Call Sign: Telegrams:
1550 (3 lines). 5 R.I. " Reception, Wolverhampton."
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Ask to see

TrueMusiC
JUNIOR

Loud Speaker.
Before you decide on the Loud-
speaker for your Set, see, and
listen to a TrueMusiC Junior.
Its clear, pure tone is a
revelation.
Reproduction of Broadcasting
is so faithful, because the metal
in the Horn is not stretched or
twisted. It is made in one piece
of electrolytically deposited
copper.
Drop us a Post Card ,for our Catalogue.

TruoMuniC Junior.
/62 : 17 : 6

The Telephone Manufacturing
Co., Ltd.,

Hollingsworth Works, West Dalwiei,
London.

British Empire Exhibition, Wembley, Paiaee of
Engineering, B.E.A.M.A. Section, Stases C

Avenue 11, Bay, 6 and 7.
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The wonderful popularity of
Mullard H.F. and L.F. Master
Valves shows the sincere appre-
ciation of the radio public for
Master productions. Modern Radio
Engineering has produced no finer
valves for those who value perfect
wireless reception than Mullard Red
and Green Ring Valves. Amplify
the pleasure of your winter wireless
evenings by obtaining these Master
Valves. Ask for MULLARD H.F.
Red Ring Valves for H.F. AMPLI-
FICATION AND DETECTION,
12/6 each. Ask for MULLARD
L.F. Green Ring Valves for L.F.
AMPLIFICATION, 12/6 each.
(These Green Ring Valves give
wonderful results in reflex or dual
circuits). These H.F. and M.F.
valves only require a 4 -volt battery.

tilkr
H,

RED RING
VA L V 4.

IFOR
H.F. AMPLIFICATION

AND DETECTION

Leaflet M.8 can be obtained from your dealer, and you should avoid accidents to your valves by asking
him for the Mullard Safety -Disc free on request. Send us his name and address if you cannot get what

you want, and we will supply him.

THE MASTER.VALVE
Advt.-The Mullard Radio Valve Co., Ltd. (W .W.), Nightingale Works, Nightingale Lane, Balham, S.W .12.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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AT last-probably as the result of much
editorial space being devoted to the

subject-the L.F. Transformer is being selected
on quality and performance. Not as so
much iron and copper wire, but as a definite
part of a Receiving Set which can make or
mar a reputation for clear and truthful
reception.
The design of the Eureka is such that its
production costs must necessarily be higher.
For instance, its coils contain more than 2
miles of fine drawn copper wire of the highest
grade. Its steel casing-the principal factor
in eliminating interaction-is covered with a
deposit of copper. Its expensive core-the
process of hermetically sealing the contents
against atmospherical influences-the rugged-
ness of its construction, all these processes
could be simplified and reduced in cost, but
only at the cost of efficiency. This we cannot
do. Every Eureka owner knows that he owns
the finest possible L.F. Transformer money
can buy and appreciates that the exceptional
results he obtains have more than justified
the extra expense.
Concert Grand, 30/- Eureka No. 2, 22/6

(For znd stape.)

Sold by all Dealers and Manufactured only by-
PORTABLE UTILITIES CO., LTD.,
7 & A, FISHER STREET, LONDON, W.C.1

Scottish Agents : FULLER, BLACEIE & RUSSELL. LTD.,
30, Gordon Street, Glasgow.

Gilbert Ad. t6o7

WIRELESS WEEKLY
SMALL ADVERTISEMENTS.

1') /6 Crystal Set 1 Valve Amplifier in-
, creases signals four times. Pledge

Bros., 26, Woodstock Rd., Oxford.

A GENTS Wanted. Wireless valve repair
business. Deal with the actual re-

pairers. Lowest trade terms. All types re-
paired. A hard vacuum guaranteed. Also
old valves bought for cash, 6d. each.
Cossors 1/- each. M. & G., 60, Churchfleld
Road, Acton, W.3. Telephone Chiswick 2681

HEADPHONE REPAIRS. - Rewound,
remagnetised, readjusted. Lowest

prices quoted on receipt of telephones,
Delivery three days. Est. 26 years .-
Varley Magnet Co., London, S.E.18.

BATY Condenser, High Max., Low Min.,
High insulation,Min.weight,5 3postfree.

Coll to match, 230/4,000 metres, 6/9 post
free. Combined space 4"xl", weight 2 oz.
Suitable for all circuits. Technical reprints
giving circuits, 1/3 post free. Ernest L.
Baty, Luton.

TELEPHONE RECEIVERS and Loud
Speakers Rewound, 2,000 ohms,

3/6.-A Roberts & Co., 42, Bedford Hill,
Balham, S.W.12.

EL -BE UTILITIES
The "MIKROTUNE" rgirEsa, CERTAIN

ReversibleReversible
Coil -bolder.

Adds 50%
value to
any Sat.

12/6

Coils ander minoteet control. A Perfect VARIOSIETER
Send us the name yew Dealer and
we will arrange a &mutt -anon for you.

.,LEIGH BROS87, SidrologhDt.iGryc'slon Rd.,
Telephone: MUSE UM 4192.

CABINETS YOU WANT
PICKETT'S Insulated Cabinets = for 100%

results. From 1/6 each, highly polished.
All designs and sizes

'WADE for CONSTRUCTORS."
Write now for Constructors'

Lists Free.
PICKETTS Cabinet (W.L.)
Works, Bexleyheath, S.E.

IT'S THE LEAK THAT DOES IT

Patent Pending.

The "Bretwood' Grid Leak (Guaranteed)
tunes a carrier wave from the silent
point up. The " Bretwood " is recog-
nised by highest experts and experi-
menters as the only variable and re!iable
Grid Leak.

PRICE

3/.
Postage3d

If you are not Satisfied within 7 day.,
money will be refunded.

RADIO IMPROVEMENTS, LTD.,
12-18, London Mews, Maple St.,
London, W.

arclays 16

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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BERKHAMSTED,

I purchased one of your heavy I2o volt high tension batteries at the end of last year, bringing it into use
just before Christmas. It has now been used continuously for nine months with an average of roughly 21
hours a day. The normal output is ro milliamperes, though I have occasionally used as much as 20. I measured
the voltagevoltage to -day with a very accurate voltmeter and obtained the following readings :

o to 4o volt plug 32 volts
4o to 76 33
76 to 120 17

Total 102
It seems to me extraordinary that a battery should still show 85% of its original E.M.F. after all this

use. The wax covering above some of the cells has bulged a little bit, but otherwise the battery is perfectly
good, and it is as silent in working as it was when I first bought it.

One of your 66 volt batteries of the lighter type has been in use on another set with an average output
of about 4 milliamperes. This still shows 58 volts and it is also perfectly sound.

You are at liberty to use this letter if you wish to do so, but I should be obliged if you would kindly
=-7.

Yours very truly,
(Signature).

Obtainable from all leading dealers.

SIEMENS BROTHERS & CO. LTD., WOOLWICH, LONDON, S.E.18
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not make use of my name.

The Battery referred to in the above letter is our No. 924 size, 120 volts H.T. Battery, measuring about
13i x 10i' x 31" high, weighing approx. 27 lbs. It is composed of large units and the price is £2.

This must be considered quite a
satisfactory figure for a general pur-
pose L.F.-detector valve. A good
value of grid -bias was indicated,
and on actual test in reception,
using 8o volts H.T. (or higher), this
was found advantageous, 4-6 volts
being suitable in conjunction with

k

Lovaew "Az VE
PLAIN 721A (I. F.

er/1 AME/ VT 4-5 {'O[7.3
0.42 AMA

MEAN ANIV/EACAT/0/V
fAC70R 60  ea ours
AS  7
A. C. impecAnice
AT 6.0 VOLTS
34,000 0.6,725

BOY
O.

40v

.2 *4

cellent characteristics for this pur-
pose; a straight portion of con-
siderable length around zero grid
volts at each of the H.T. values
chosen in the range given by the
makers -4o, 6o and 8o volts. The
amplification factor worked out
from these characteristics at the
extremely satisfactory mean figure
of 12, in the 6o- to 8o -volt range;
the A.C. impedance at 6o volts came
out at about 47,000 ohms, a quite
suitable figure for an H.F. ampli-
fier, where large plate currents are
not called for.

In qualitative tests in actual
reception (with so volts H.T.), and
in measurements of signal -strength
resulting under test conditions, in
comparison with our standard R
valve, the Louden H.F. valve
showed an excellent performance,
sensibly improving on the perform-
ance of the standard valve. It
oscillated with rather less ease than
the latter, which was of lower
impedance. As a detector the
H.F. type was not so good as the
L.F. valve.

The characteristics of the L.F.
type (Plain Top) showed the de-
sirable long straight portion dis-
placed well to the region of nega-
tive grid voltage. The A.C. im-
pedance was lower, about 34,000
ohms-a normal figure-and the
mean amplification -factor was
around 7 in the 6o -8o volts interval.

3

2

/0 -/2 -10 -8 -6 -4 -0 0
GRID Mum

8o volts H.T. In these circum-
stances very good and distortion -
less amplification resulted, again
showing appreciable gain on our
standard R valve. A considerable
amount of L.F. energy could be
handled successfully, particularly by

raising the filament volts nearly to
5 and using ample H.T.; there was
no sign of softness in these
circumstances.

In detection, using so volts H.T.,
this L.F. type gave excellent
results, but oscillated with rather
less ease than the R valve compared
with it.

We can' most certainly recom-
mend these valves for the purposes
indicated, for use where a valve
consuming 2 watts of filament cur-
rent still has application. The per-
formance of the two sample valves
was extremely satisfactory in com-
parison with valves both costing
more and using considerably more
current.

Colvern " Vernier " Tuning
Condenser

From Messrs. Precision Screw
Co., Ltd., come samples of their
No. 3 (standard pattern) " Col-
vern ' two -plate fine-tuning or
" vernier " condenser. This is an
extremely neat little device,
arranged for the usual type of
single -hole fixing by means of a
bush and large nut, and having two
semi -circular plates 21 in. diameter
giving pretty fair clearance when
in the minimum position. It is pro-
vided with two small terminals at
the side of the composition base and
a silent spring -contact to the mov-
ing spindle. A small, neat knob

Dear Sirs, Oct. 4th, 1924.
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controls the device. The space
occupied behind the panel is notice-
ably small.

On trial it was found to operate
smoothly and satisfactorily, giving
a fine -adjustment range from about
15 micro-microfarads maximum to
just under the low minimum of
2 micro-microfarads. With a
special screw -threaded spindle,
No. 2 type (not standard), the range
was from 1.5 to 12 micro -micro -
farads, a larger displacement of the
moving plate not lowering the
minimum capacity very far, on
account of the close setting of other
parts of the device. Tested as a
neutrodyning condenser in the
writer's version of the neutrodyne
circuit with tuned -anode, in a two -
valve high -frequency amplification
set, good control over self -oscilla-
tion resulted when using the
minimum capacity of this instru-
ment, together with a No. 5o plug-
in coil in a two -coil holder.

A Plate MiManometer
Messrs. W. G. Pye & Co., of

Cambridge, have submitted for test a
small type of milliammeter suitable
for panel -mounting or for mounting
on a base -board, which is marketed
at a figure very little higher than
that asked for the flimsy (and often
sadly inaccurate) foreign instru-
ments generally available. This is
3t- in. diameter and in. high,

enclosed in the usual brass case,
but with terminals at the side. A
zero adjustment device IS piovided
-an important refinement for
quantitative work, such as deter-
mination of valve characteristics.
The range is from o to 5 milli-
amperes in 1-5ths, readable easily
to_I-ioths, and the needle is fairly
dead -beat. The accuracy proved
sufficient for any reasonable pur-
pose, and the instrument stood up
well to a temporary overload. A
plate milliammeter should be included
as a matter of course in any high-
class -multi-valve set, just as
measuring instruments are provided
with any other complex electrical
machinery ; this instrument is un-
doubtedly of a type well suited for
.this purpose.

Pressland Safety Lead-in
Some measures of permanent pro-

tection against lightning (and severe
" static " discharges in general) is
provided by the " Pressland Safety
Lead -In," a sample of which has
been submitted by the Pressland
Electric Supplies, Ltd. In this, a
narrow safety -gap is left between the
centre rod of the ordinary Lead-in
insulator fitting and the inner edge
of a brass ring encircling the for-
mer. The brass ring is connected
by a stout metal strip to a large
earthing terminal, for direct connec-
tion to the earth outside the house.

The inner end of the centre rod is
connected to the aerial, terminal of
the set in the usual manner, the
aerial being connected outside to the
centre rod. Generous terminals are
provided for this purpose. The fitting
is made in three sizes, 6 inches, 9
inches and 12 inches. An ebonite
collar provides a greater length of
leakage -path at the critical point,
since this part is exposed to rain.
The fitting appeared to be substan-
tially made, and well finished; and
should relieve the listener of some
anxiety when thunder approaches.

"Concite " Crystal and Cat's
Whisker

Messrs. Conradi & Braun have
sent us for test a specimen of their
" Concite " crystal and cat's -
whisker, which are enclosed in a
small sealed glass tube. The
crystal is a galena of normal
appearance; on test it gave good
results, both as to proportion of
sensitive spots and signal strength
observed. It appeared to be sensi-
tive right through, and was not
unduly brittle. The cat's -whisker
enclosed with it did not meet with
our approval, as it appeared to be of
much too small a_spiral and unsatis-
factory in use. With a better type
of whisker the ordinary average for
a good galena crystal combination
was attained.

Choose and Use-

Tangent " Tuning Coils

Ask for
Leaflet 107

Sizes
Coil Price

26

35
50
76

100
150
200
260

300
400
600

4/3
4/3
4/3
4/6
5/-
6/-
7/-
7/6

91-
10/-

-and thus ensure low self -capacity

In order
to obtain satisfaction

you must have a tuning coil that is
STRONG and yet HIGHLY EFFICIENT
SELF -CAPACITY has been reduced to a minimum owing to
the fact that the impregnated cord not only passes between
the layers and thus provides air spacing, but also firmly braces
up the whole coil so that no empire cloth or shellac is required

Ask your dealer-Take no substitute

GEIsIT'a Faraday Works, LEICESTER.
Established

Manufacturing Electrical Engineers.
London : 25, Victoria St., S.W.I. Newcastle -on -Tyne Tangent House, Blackett St.

No second-rate effects
will satisfy the intelligent
purchaser for whom

Tangent' fitments are
designed."

Complete set of 4 Concert Coils
(Nos. 25 to 75), 16/- the set.

Complete set of 11Concert Coils
(Nos. 25 to 500), E3 78. the set.

76
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IGRANIC
Honeycomb
Coil

When you build-
or when you buy.
a radio set-look for this mark on the corn-
ponent parts-

7VADIAN

(mimic)
It will mean that you cannot fail to get the best
results, for Igranic Components are designed by radio
engineers and built by electrical control craftsmen.

Igranic Radio Devices include: Honeycomb Coils, Variometers,
Vario-couplers, Bi-plug Coil -Holders, Tri-plug Coil Holders
Filament Rheostats, Battery Potentiometers, Intervalve Trans-
formers, Vernier Friction Pencils, etc., etc. All carry a six
months' guarantee.

Make a point of seeing
them at the

RADIO
EXHIBITION &
WIRELESS
CONVENTION

at

The White City,
Nov. 15th to 29th,

STANDS
9 & 14

IGRANIC
Filament
Rheostat

IGRANIC
FILAMENT RHEOSTAT

A splendid instr ument for filament
control under all conditions. Method
of construction ensures smooth and
silent operation. Designed for in-
dividual valve control. Adjustable
contact fingers. Supplied in two
types-Plain and Vernier, with 4,
6, 8 and io ohms resistance.

Prices : Plain 4s. 6d., Vernier 7s.

IGRANIC
HONEYCOMB COIL

Low self -capacity - Small absorption
factor-Minimum H.F. Resistance-
No dead end losses-High self-in-
duction-these are the qualities of
theideal inductance. They arefound
to perfection in IGRANIC Honeycomb
Duolateral Coils. Made in 20 sizes
to cover wave -length ranges of ioo
to 23,000 metres.
Prices vary with sizes.

IGRANIC
ELECTRIC CO.
149, Queen Victoria Street,

London.
Works : Elatow Road, BEDFORD
BRANCHES: Birmingham, Bradford, Car-
diff, Glasgow, Manchester, Newcastle.

Ask your dealer about them.
Write for List Y39.

A LOUD SPEAKER FOR 30/ -
Hullo everybody ! I know you will forgive me if
I indulge in a little bit of trumpet blowing, but
I simply can't help feeling a shade pleased.
To begin with, the dreaded slump associated with
the summer months simply didn't materialise-any
more than the summer itself, and the sale of every
one of my products has shown a steady crescendo.
I have to thank my Production and Sales depart-
ments for this, but most of all I have to thank you.
Now I want to do something for you in return.
The Fellows Junior Loud Speaker, with its adjust-
able diaphragm, pleasing lines, and rich, mellow
tone is too well known to need introduction.
Perhaps you have coveted one. Well, there is
now no need for you to deny yourself any longer.
Its price has been reduced to 30/-.
For the price of a second pair of telephones you
can enable everyone to listen in at once I-another
illustration of

Quality Apparatus at Low Cost,

LFE LOWS
PaiRELEss

The Junior
Loud Speaker.
A remarkably efficient
small loud speaker for
medium sized rooms ;
fitted with adjustable
diaphragm and only

30/-
It will pay you always to watch WIRELESS WEEKLY Advertisements.
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n es
Radio

"Is it Natural?"
Does your receiver reveal the real qualities of the human
voice? Does it give you the changing inflection registered
by varying emotion and expression, or bring the technique
of the trained singer? Or yet the strains of a delicate
instrument throbbing with nervous life beneath the hands
of a master ; the beautiful texture of the notes of a skil-
fully woven melody are they detected with ease is their
fineness unblemished ? Let Brandes receiving instruments
achieve this end for YOU-the " MATCHED TONE "
Headphones and TABLE -TALKER bring your receiver
to life with no hint of the distance between. Let them
give the thought to your imagination that you stand
watching the actual performer --that you are but a step
away from the golden voice. ASK YOUR DEALER FOR
BRAN DES.

All Brandes products are obtainable from any reputable
Dealer and carry our official money -back guarantee,
enabling you to return them within 10 days if dissatisfied.

(Matchedps Tone
RADIO HEADPHONES 251-

'4 I

Tablgo:TmARalker 427-

64

Wine withErandesNakhed75ne
Radio Headphones

Then _Listen witliTrandes
Table Talker

BRANDES LIMITED, 296. Regent Street, W.I.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
WORKS Slough, Bucks.
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Information Dep ailment

SUPPLIED BY RADIO PRESS SE-2VICE DY.? f ., LTD.

S.E.C. (RICKMANSWORTH) csks
whether it is better to use magnetic
or capacity reaction on wave-
lengths above the British Broadcast
band, and also what capacity the
condenser should be for electro-
static reaction.

Magnetic and electrostatic reac-
tion are both equally efficacious.
The advantage of magnetic reac-
tion is that it is much more -easily
controlled than electrostatic, or
capacity, reaction, and is more
suitable for short wavelengths.
Capacity reaction is very handy for
the longer wavelengths, however,
the following values being suitable,
For waves of too metres up to
12,000 a small micrometer adjust-
ing condenser of .00000s mfd. will
be suitable. A condenser of .0000i
mfd. capacity will react from about
i,000 up to 30,000 metres. For the
best results it is essential that the

condenser should be capable of very
fine adjustment.

F. R. J. (BRIGHTON) asks, with
reference to a single transmitting
circuit, (1) what size of coil should
be used for a 200 -metre wave, and
(2), in connection with a choke
control circuit, what would be a
suitable size for the choke, and
how to make the same.

(i) An aerial coil for the 200
metres wave may be made by
winding about 3o turns on to a
6 -in. former, the latter preferably
being. of the " skeleton type."
Ordinary 7/22 aerial wire is suit-
able for this inductance. (2) As a
general rule the value of such a
choke is not very critical, but should
have a value of about 6 henries. A
suitable choke can be made by wind-
ing 20,000 turns of No. 40 s.w.g.
single silk -covered wire on to an

iron core in. in diameter and 4 in.
long. Care must be taken regard-
ing insulation between the windings
and the core, owing to the consider-
able potential variations set up
across the choke, which" sometimes
rise to double the normal anode
voltage.
G. W. N. (CANTERBURY) wishes
to run wires from his receiver, in
one room, to his loud -speaker, in
another, but says that preliminary
trials have resulted in howling,
which he has not been able to
eliminate. He asks whether the
proposed arrangement is practic-
able and, if so, how he may over
come the howling.

The arrangement is usually quite
practicable, especially  if a low -
resistance loud -speaker is used.
Occasionally, however, the long
leads upset the workings of the
receiver, and cause the howling

WIRELESS CABINETS
IN VARIOUS DESIGNS, and WOODS
Mahogany. Satin Walnut. White Wood polished Mahogany.

Enquiries
Invited.

Catalogue
Post Free

Delivery
from

Stock.

Specials
to Order.

Makers: CAXTON CABINET & WOOD TURNERY MILLS
MARKET HARBOROUGH.

Telegrams & Telephone: Haddom 59, Market Harborough
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CONTROLLING H.F. CIRCUITS
+$-0-----÷-4-41-4-0-4.-40-4-4-4-4-4-40-4-4.-41-4-+-11.--4-, Where more than one stage of

T H.N. amplification Is em.
,s. played the necessity fur the

Vs-Vgf.- dead accurate balanc ng of
circuits is well known. Large
capacity condensers are
obviously unable to tune to
dead accuracy. k small con-
denser of very low maximum
connected in parallel with the

main condenser, gives just
the requ'red amount of

delicate control.

The large capacity condenser is
unwieldy. Wavelengths in close
proximity cannot be separated.
The use of a small maximum
condenser, fcr which purpose the
COLVERN is incomparable, is
essential for accurate H.F. work.
The maximum capacity of the
COI VIrRN-- Al 0.000014 which
is ample for the final tuning of
any circuit.

Cavern'
Tuning Condenser

Use of the COLVERN results
in selectivity, pure reception and
freedom from extraneous noise.
It is presented as a really con-
venient, sound and neat unit,
suitable for easily attaching to
existing sets (one hole fixing),
and should be included in all
sets in course of construction,

If your local dealer does not stock the COLVERN TUNING
CONDENSER kindly send his name and address when ordering.

COLLINSON'S PRECISION SCREW CO., Ltd.
Ma --,clonald Rd., Walthamstow, London, E.17. Tel.: Wal, 532

Barclays 200
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which our correspondent is experi-
encing. The howling may usually
be eliminated by shunting a fixed
condenser of .002 or .003 mfd.
across both ends of the extension
line.

J. C. P. (CHELSEA) is troubled
by interference by inductance from
neighbouring electrical machinery,
and asks how this may be eliminated.

Owing to the fact that low -fre-
quency transformers pick up such
disturbances themselves, to a cer-
tain extent, we advise you to dis-
pense with low -frequency amplifi-
cation, substituting stages of high -
frequency, if necessary. Further, a
frame aerial may be tried, or a
counterpoise earth and an induc-
tively coupled tuner. A stage of
tuned high -frequency amplification
will usually reduce the interference
considerably.

J. R. M. (DORKING) requires to
measure high resistances of
100.000 o to 5 l, and wants
suggestions for an accurate method.

The most suitable method for the
accurate measurement of resist-
ances of the order mentioned is to
determine the rate of leak of a
charged condenser through the
given resistance. For further
details we refer you to any standard
work on electrical measurements.

C. G. (BRISTOL) asks for a
reliable method of comparing signal
strengths.

The method in general use is to
shunt the telephones with a variable
resistance, and to adjust the latter
until signals are rendered just in-
audible. The resistance in shunt is
then determined. Suppose that the
resistance of the 'phones is R, and
that on two occasions resistances
RI and R2 respectively were used in
shunt as above. Then -a simple
calculation will show that the signal
strengths are in the ratio R+R2 :
R+RI.

L. H. W. (KING'S LYNN) asks
whether the windings of high -
frequency transformers may be
loosely coupled, and what effect
this will have on general reception.

The loose coupling of H.F.
transformer windings is possible,
and greater selectivity will be
obtained, but only at the expense
of signal strength. Loose coupling
will also reduce the tendency to
self -oscillation of the H.F. valves.

G. W. S. (CROYDON) asks why
the use of a Square Law Con-
denser is preferable to that of an
ordinary type of variable condenser.

In any circuit containing induc-
tance (L) and capacity (C) the
fundamental wavelength to which
it will resonate is proportional to

fa-. Consequently, if the in-
ductance is maintained constant,
the wavelength change is propor-
tional to the square root of the
change in capacity. The plates of
Square Law condensers are so con-
structed that a rotation of a given
number of degrees on any part of
the scale will correspond to the
same change in wavelength. Thus
the wavelength is proportional to
the scale reading, and any fixed in-
ductance may be calibrated if neces-
sary. With an ordinary type of
variable condenser the wavelength is
not proportional to the scale reading,
the increase of wavelength being
more rapid from o° to 45° than for
the remainder of the scale. Conse-
quently, the use of a Square Law
condenser provides for more even
tuning, the various wavelengths
being further separated and spread
out over the entire scale.

P. C. W. (HULL) asks if earthing
the cores of his L.F. transformers
in a 3 -valve set (detector, 2L.F.)
will eliminate the distortion he
experiences.

This may cause partial elimina-
tion of the distortion, but another
remedy lies in the use of suit-
able anode voltage for the last two
valves, and the choice of correct
negative grid bias. Reference to
the October 22 issue of Wireless
Weekly is advised.

The Wonderful
Partnership.

Take at random any two Bowyer -Lowe H.F.
Plug in Transformers of the same range and
test them. They will match perfectly. Test
the two halves of any Bowyer -Lowe Double
Condenser. Again the two halves will prove
absolutely identical in capacity. Fit Trans-
formers and Condenser to your set and you
will have all H.F. Amplification problems
solved ; your reception will be improved in
range and volume. Make the test to -day.

Bowyer -Lowe Tested
SQUARE LAW CONDENSERS
AND MATCHED H.F. TRANSFORMERS
Double Square Law Con-
densers in all ranges, '0001
to 1005. Halves
match perfectly. 27
Capacity guaran-
teed. Pric es f tom

plug in H.F. Transformers
of guaranteed uniformity.
Every one matches every
other one in same

Each

range All ranges 7
at one price.

Bowyer-LOWO Oo., Ltd.,
Letchworth.

PROV. PAT.
7213/24.

ar=cse=1=sang
HULLO

G HULLO, GIRLS I
HULLO, BOYS I

The best Christmas Annuals for 1924.
Specially written by the Aunties and Uncles of

the B.B.C. Station.
Magnificently Illustrated. Price 3s. nett.

ASK YOUR WIRELESS DEALER
FOR THEM.

Wireless Dealers who have not already received particulars
of Trade Terms should apply at once to :-

COMMERCIAL DISTRIBUTORS, LTD.,
323, High Holborn, London, W.C.2.

Telegretna
LirotPr"67.6-5.Holb, London.

THE NEW
DEXTRAUDION "

DULL
EMITTER

PRICE

21/ -

MAXIMUM
CONSUMPTION

'I AMP. AT 1 VOLT.

o WATT !
THE QUALITY OF THE

RECEPTION ENTIRELY SUR-
PASSES ANYTHING HITHERTO

OBTAINED WITH ANY OTHER VALVE.
Full particulars, with cheracteristIc curves, together

with 40 PAGE RADIO LIST, sent post free on receipt
of 4d. in stamps and mention of this advertisement.

ECONOMIC
ELECTRIC LTD.

Head Office: 10 FITZROY I Showrooms:
SQUARE, LONDON, W.1. 303,EUSTONRD.N.W.1
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CONTRIBUTORY
CAUSES

The consistent tendency of Receiving Sets to reproduce
extraneous noises is, more often than otherwise, put
down to that endless source of hiss, noise and bubbles -
the H.T. Battery. Yet experiments show that condensers
of very large capacity apparently fail to smooth out the
current. It may be taken that the trouble lies elsewhere.
Substitute a Watmel Variable Grid Leak and note
the difference.

The detector valve working on an incorrect
portion of the curve is found to be one
contributory cause of mysterious noises,
principally due to unsatisfactory choice of
resistance material in the grid leak. In tha
Watmel, resistance is gained by a material
which extended experiments has proved to be
noiseless in operation. If your Set is noisy
- remember the detector valve and fit a

the only

Patent
206098

5 to .5 Megohms  .. 2/6
50,000 to 100,C00 Ohms. 3/6
Other Resistances to suit

any circuit.
Bead P.C. I or Descriptive Folder.

SEE THE TRADE MARK

ON EVERY GRID LEAK.
BEWARE OF IMITATIONS.

NOISELESS GRID LEAKe  eo OOOOO (see

O

IMPORTANT NOTICE
to intending purchasers

The Watmel Wireless Co. wish to notify the trade and public
that their Variable Grid Leak Patent Application No. 206098
was contested in the Comptroller's Court, and on Appeal ; in
both instances the Patent Grant was upheld and costs awarded.
It is the aim of this Company to protect traders', cus-
tomers', and also its own interests by securing Patent
protection for the novelties in its specialities, as it is
these novelties, invented by experts and exhaustively
tested, which are the Hall Mark of all Watmel Products.

All goods of our manufacture bear
this mark. It is your only guarantee.  e e 0 00

THE WA TMEL WIRELESS CO.
332a, Goswell Road, London, E.C.1.

Telephone - - - - CLERKENWELL 7990.

0.111/b.

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

REWOUND to any RESISTANCE & MADE EQUAL to NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.

PROMPT DELIVERY.
sso*

Established The VARLEY MAGNET COMPANY
26 Years. pi ant : WooluIrcl. 883. WOOLS% IClt, S .E.I zf

It will pa ay you always to watch

Attalitti COIL HOLDERS &
KL-4 RADIO 4 COMPONENTS

CAM VERNIER

2 coil holder with
reaction reverse
switch ... 12/6

without switch 9/ -
Postage 4d.

PROV. PROT'D.

FOP PANEL
WIRING

1 I

fireZe //1. ' A

FOR SURFAGO
WIRING

BASKET COIL HOLDER

LEGLESS

VALVE

HOLDERS

Is fixed by a single screw in
centre, the holder itse'f acts as
a jig for drilling the holes for
panel wiring. For surface
wiring clamp the wires under
the heads of screws, Has
safety insulated plate socket.

(Prov. Prot'd.)
1/3 postage 2d. PRICE 1/6 each, postage 2d.

If your dealer has not got them we send post free if you
mention his name and address. LIST POST FREE.

GOSWELL ENGINEERING CO., LTD.,
12a, PENTONVILLE ROAD, LONDON, N.1.

LIBERAL TRADE TERMS. 'Phone Vorth '(),T.

The Manchester Model

A POWQUIP PRODUCTION

PRICE

15/6

12 MONTHS

GUARANTEE.

Ratios
4 : 1

2 1

The Transformer for the Expert.
Manchester Exhibition :
See Richard Davies &
Son's Stand, No. 107.

rOympEAK EAUIPMENLIMITEDI
KINGSBURY WORKS, THE HYDE, HENDON, N.W.9.

wrAnd"pefeiedoir1%.#01."^to\pse"...
WIRELESS WEEKLY Advertisements.
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Dubilier Grid Leak Resist-
ances 0.5, I, 2, 3, 2/6 each.4, 5 Megohms.

Grid Leak Clips, per pair.
6d. each

UBILIE
PRODUCTS

dMidlriii1111:::;1111111
PI) E11..1171F,

Dubilier Anode Resistances
complete with holder as
illustrated, 20000, 30000,
40000, 50000, 60000, 70000,
80000, 90000, e
100000 ohms ai o each.

LITTLE THINGS THAT COUNT.

A lost collar stud, a broken shoe lace. You
know how often the bigger issues in life depend
upon the attention paid to detail.

It is just the same with your wireless set ; if
you want to make sure of good results, pay
attention to details.

An uncertain grid leak will ruin the reception
of an otherwise carefully -constructed set. We
realise the importance of having a grid leak
which can be relied upon to remain constant in
action under widely -varying conditions of
service. That is why all Dubilier Grid Leaks
are carefully tested on Ioo volts D.C. before
they are offered to you.

Similarly Anode Resistances are tested on 200
volts D.C. and will carry the Anode current
of a valve indefinitely without altering in
resistance. Here, as with all other products,
we do our best to ensure that the name Dubilier
shall enable you to feel entire confidence as to
results. Eighty per cent. of complete -set
manufacturers in Britain as well as thousands
of experimenters fit Dubilier products as
standard in their sets. They have to pay
slightly more for them, but they very wisely
place reliable working before the saving of a
few pence, and they know that if reliable com-
ponents could be made cheaper, Dubilier would
be making them.

DUBILIER
CONDENSER CO.LTD

[ Telephone :
Riverside 1084

Telegrams :
Hivoltcon, Phone,

Londcn

It will pay you always to watch WIREI.ESS WEEKLY Advertisements.
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UBILIE
PRODUCTS

Maximum
Capacity

Microfara 1. £
00003 ... 0
0'0005 ... 1

00007 ... 1

0001  1

Price
s. d.

17 6
0 0
2 6
5 0

Ebonite boxes can be supp' ied
at an extra cost of 7/6, 10/ -
and 12/ according to capacity.
Calibration Charts can be sup-
plied at an extra charge of 10/6
Extra for Vernier for a!1 ca-
pacities except 0.0003 mfd. 2/6

DECEPTIVE SIMPLICITY.
The apparently simple things in
life are frequently the most difficult to
achieve.

Riding a bicycle looks easy-until you
come to try it for the first time.
Tl- ere is little apparent difference
between the ordinary variable con-
denser of unknown make and the Vani-
con, but when you examine a Vanicon
closely several things will strike you.
The plates are accurately and evenly
spaced, they are stiff, and will not
touch one another.

Ducon Works,

Goldhawk Road,

London, W.12.

The spindle turns freely but does not
work up and down, causing un-
expected variations in capacity, and
a fixed pointer is provided just below
the dial. The moving plates are joined
to their terminal positively by means
of a phosphor -bronze strip-not by
an uncertain " rubbing contact," thus
good electrical contact is assured always.

In fact the Vanicon abounds in in-
stances where our twelve years' ex-
perience enables us to offer you a
product which has no equal 3n the
market, whatever the price.

DUBILIER
CONDENSER CO.LTD

Telegrams :
Hivoltcon, Phone,

London.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Wuncell
Dull Emitters

W1

W2

for Detector and L.F.
use and oper-
ating at x8
volts ...
(with red top) for
H.F. use, oper-ating at r8
volts ...

Types WR.I. and W.R .2.
as above, but with
resistance incorpor-
ated in -base to oper-
ate off 2-, 4- or 6-
lator L
volt accutou- 51/6

terday
-the explorer braved hard-

to chart, the seas
WHILE the explorer of long ago

had to set sail and face almost
incredible hardships in his praise-
worthy efforts to chart the globe,
his successor sits by the fireside
and logs foreign Broadcasting
Stations with almost absurd ease.
From America to the borders of
Russia and from Scandinavia to
the shores of the Mediterranean the
ether is available for his explora-
tion.
But the man who is enthusiastic
over long-distance reception will
see that he is not handicapped
.either by his Set or his Valves. His
Set should employ at least one

stage (and two for preference) of
high -frequency amplification, and
for his Valves he should -use those
which have been specially developed
for the work.
Undoubtedly the most popular
high -frequency amplifier to -day is
the Cossor P2-the valve with the
red top.
Its striking success is undoubtedly
,due to its design. As every wire-
less enthusiast knows, the working
of a valve depends upon the
-correct use being made of its
electron emission. You must have
noticed that when -your accumula-
tor begins to fail and the filaments

get Cossor Valves-they cost no more
Advestissmen! of A. C. Cossor, Ltd., 71,0bury Grove, N.5.

It will .pay you always to watch WIRELESS WEEKLY Advertisements.
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of your valves grow dim that your
Set falls off in sensitiveness and
volume. A clear case that the
emission from the filaments has
decreased.
Obviously, therefore, the quantity
of the electron emission is an im-
portant factor in valve efficiency.
Now compare the Cossor P2 with
an ordinary valve. Instead of a
hood -shaped Anode and Grid
totally enclosing an arched fila-
ment and almost completely en-
trapping its electron stream, we
see that at each end of the tubular
Anode the filament is exposed, and

-he charts the ether from
the comfort of his fireside

that a large proportion of the
electron stream is obviously leak-
ing away.
Remember that for high -frequency
use you cannot afford to risk
efficiency-feeble oscillations from
Stations thousands of miles away
will strike your aerial and you'll be
none the wiser if your Valves are
not sensitive to them.
The remedy is in your hands-
for high frequency use select the
Valve specially developed for the
purpose and chosen by the vast
majority of Valve users in this
country-the wonderful Cossor P2.

Cossor
Bright Emitters

P1

P2

The standard
Detector and
L.F. Valve ...

(with red top).
The standard
H.F. Valve ...

12/6

12/6

but what a difference in results!

It will pay you always to watch WIRELESS WEEKLY Advertisements.
Gilbert Ad. 1656.
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Have you a
"silent " Gramophone ?

WHY not convert your Gramophone-which probably
is little used-into a first-class Loud Speaker ?
Provided that it is of good design and manufactured

by a reputable firm you will obtain excellent results from it.
All that you need is a 113rown Wireless Adaptor (in one of
the two sizes described below) and a length of suitable flex.
To convert the Gramophone merely remove its sound box
and fit the Adaptor. A rubber connection ensures that the
Adaptor will fit all makes of machines.
In some cases when the H.'. type (illustrated above) is used
it may be necessary also to lift off the turntable, but apart
from this no alterations to the Gramophone are required.
Two minutes and your " silent " Gramophone is doing duty
as a Loud Speaker!
Remember that each of these two Gramophone Adaptors
operates on the identical principles of the well-known 18rown
Loud Speaker-the cone -shaped aluminium diaphragm and
the tuned reed.
As a result the tone from your Gramophone will be most
mellow and entirely free from distortion. Ask your Dealer
to show you these Adaptors-you will appreciate that they
are typical t6rowtt products.

TYPE H.1. (as illustrated)
Complete with
flexible fitting £4 - 12 -0

TYPE H.2. Suitable for
the room of average size.
Complete with £2 4 0
flexible fitting

Can be demonstrated at our Showrooms :-

Liverpool: 15, Moorfields. Southampton : 67, High Street
London : 19, Mortimer Street, W.I.

S. G. BROWN, Ltd.-Victoria Road, N. Acton, W.3.
Gilbert Ad. 1661.

The Master One -Valve Set
Receives all B.B.C. and
CONTINENTAL STATIONS

Operates Loud Speaker under
favourable conditions. Simple to

operate.
37/6 plus Royalties. Marvellous

Range and Power.
Genuinely worth E4.

World's Wireless Stores
WALLINGTON.

DIALS WIRELESS SCALES
NAMEPLATES PANELS & LABELS

ENGRAVING
OF EVERY DESCRIPTION

THE TRIUMPH ENGRAVING Co

10 OLD COMPTON ST LONDON W I

THEY ALL
HELP YOU
RADIO PRESS PANEL CARDS.

 How to Make the W.I. Receiver ... rt
By Herber! K. Simpson.

RADIO PRESS ENVELOPES.
 How to Build an S.T.roo Receiver ... z/6

By John Scolt-Taggart, F.Inst.P.,
A.M.I.E.E.

 How to Build a 4 -Valve Receive, ... 2/6
By Percy W. Harris.

3 How to Build the " Simplicity "
3 -Valve Set By G. P. Kendall, B.Sc. 2/6

4 How to Build the All -Concert -de -Luxe
Receiver By Percy W. Harris. ... 2/6

SIMPLEX WIRING CHARTS.
 For 2 -Valve Set if-
s For 3 -Valve Set
3 For 4 -Valve Set

RADIO PRESS WIRELESS
PANEL TRANSFERS ... 6d.

The Radio Press Envelopes are the most
complete guide to wireless construction ever
devised. They contain exact size panel and
wiring blue prints, complete working drawings,
sheets of instructions regarding construction
and working, lists of components, and many
photographs on beautiful art paper showing
the set and wiring from every possible angle.
Every possible detail is explained and you
cannot go wrong.

Any of the above can be obtained from
principal wireless dealers and through any
bookseller-or direct (plus 2d. postage) fr

RADIO PRESS LTD.
BUSH HOUSE, STRAND,

LONDON, W.C.2.

RADIO PRESS INFORMATION DEPT.

2/6
WIRELESS

Vol. 5. No. 2.

QUERY
COUPON
WEEKLY.

Oct. 29, 1924.
(This coupon must, be accompanied by
a postal order of 2/6 for each question,
and a stamped addressed envelope.)

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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MORE GUARANTEED COMPONENTS
Besides the selection shown in our HALF -PAGE
advertisement on Page 72, we introduce to

you the following :-

Capacities.

CONDENSERS:
Plain. Vernier.

0.001 mfd. .. 11/6 17/6
0.0005 .. 10/6 15/-
0.0003 .. 8/6 14/-
0.0002 .. 7/6 12/6

GRID LEAK
GRID LEAK
REVERSINE

& CONDENSER, MOUNTED
& CLIPS (Anode Resistance)
COIL HOLDER (2 coil) ..

REVERSINE COIL HOLDER (3 coil) .. 39/ -
COIL MOUNTS. For Panel Mounting with screws

and tags .. 1/6
POTENTIOMETER. Mounted on ebonite base with

Terminals .. 21/ -
POTENTIOMETER. For Panel Mounting .. 9/6
FILAMENT RESISTANCE ADAPTOR (plug in

type)  9/ -
PLUGS & SOCKETS in 3 coloured ebonite .. 1/ -
CRYSTAL. Most excellent, long life, sensitive .. 1/6

LI.McMICHA
N CONJUNCTION W TN

E
LTD

B .FIESKETH LTO

4/-
2/-

21/ -

WIRELESS
ENGINEERS,

RADIO CORNER, 179, STRAND, LONDON, W.C.2

Barclays 217

ike

C 1:275rS 'TAM,w war/
Yhe:15'ae 11l era

.0 e7lip:4%. :e
A
..r -r%

V.

SUPER -SENSITIVE.
EACH CRYSTAL TESTED AND GUARANTEED.

PURITY AI'D TONE UNEQUALLED.

Supplied in neat tin case together with Silver
Cats -Whisker and full instructions.

1/6
ASK YOUR DEALER FOR GIL-RAY.

Sole Distributors -

V. ZEITLIN & SONS, 144, Theobald's Road,
London, W.C.1.

Phone : MUSEUM 3795-6841.

Producers--
G1L-RAY RADIO CO., Sicilian House,

Southampton Row, Lond n. W.C.1.

GUARANTEED

TO ABOLISH
HAND CAPACITY

The Naylor " Fulstop " Condenser is the only
Condenser which entirely eliminates hand
capacity effects. That irritating distortion you
hear every time your hand approaches the
operating knob cannot exist if you have a
' Fulstop ' Condenser.
The abolition of hand capacity effects is
guaranteed unconditionally by the makers
and money will be refunded if any instrument
does not give absolute satisfaction. Get the
best out of your set by getting a

Tulstops Square Law Principle Condenser

.001 13/6 .0003 10,3

.0005 11/3 .0002 9/6
Stocked by most Wireless Dealers, but if
you have any difficulty send direct to

J. H. NAYLOR, Ltd., Central Brass Works, WIGAN

Prices

VARIABLE
CONDENSER

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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50 000.........
and 30,000 orders which
could not be fulfilled !
This colossal figure represents the sales of No. l of

61kown'srtgim

The extraordinary success of this new example of Radio
Press enterprise is a tribute from the wireless public
to this progressive House which will impress itself on
the minds of every thinking man. A new six figure
public now comes under the influence of Radio Press,
Ltd., which now covers the whole field of wireless
enthusiasts, beginner and experienced experimenter alike.

The wireless advertiser can concentrate on the 400,oco
public which represents the joint circulation of
" The Wireless Constructor," " Modern Wireless," and
"Wireless Weekly," at an absolute minimum cost.

250,000 printing order guaranteed
for No. 2 issue, on Sale Nov. 15th.

(Published Monthly at 6d.)

RADIO PRESS, Ltd., Bush House,
Strand, London, W.C.2.

It will pay you always to watch WIRELESS WEEKLY Advertisement?. Barclays Ad. 1175.
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STOLEN
Messrs. L. McMichael, Ltd., beg to inform their MAIL ORDER
customers that owing to a theft of reoords at their office they have be -n
unable to communicate with their customers recently. Those who were
on or desire to be placed on their mailing list are asked to send a
postcard to the Sales Manager with their name and address ; this will
assist in the early compilation of a new hat.

WMIC, LTD

MGM_
N CONJUNCTION W TH B .HESKETH LTD

179, STRAND, LONDON, W.C.2.

Barclays 213.

Reversible .;,-S-c7-;

VALVE
HOLDER eroR p /)

The Universal Valve Holder.
One Hole fixing and will fit front or

back of vertical or horizontal panels.
Lowest Capacity and
HIGH EST INSULATION OBTAINABLE I 1 /3

If your dealer cannot supply we will semi PATENT
post free if you mention his name and address. APPD FOR.

ATHOL ENGINEERING COMPANY,
CORNET ST., HIGHER BROUGHTON, MANCHESTER.

LIBERAL TRADE TERMS. 'Phone : 469 H.B.

SEND P.C.
FOR LIST.

"A fact is a great thing"

GENER4 ES

Super -sensitive
Headphones.

20/ -
Per Pair

Ask your dealer to dernorutrato Thou.

Plymouth.
"The results o stained

with a pair of General
Radiophones, compared
with that of tw other

wn, more expen-
sive makes, so surprised
me that I felt compelled
to write al d ex. res, my
appreciation a. d satis-
faction. W. BIGGS."

GENERAL RADIO COMPANY

Radio House, 235, Regent St.,London,W.1.
Telephone: Mayfair 7152. Telegrams: " Algenrad. London."

4o's.e."Nro'1e^VW.r.M.r"V"1"Nr."1,^104.\,^V^v

46 FALLON" SPECIALITIES
can now be obtained by the Trade at their

NEW LONDON DEPOT
143, FARRINGDON ROAD, E.C.
at keenest wholesale prices. Take advantage of
this time -saving and economical innovation for your

next supplies.
Illustrated Catalogue free on request.

FALLON CONDENSER COMPANY, LTD.

Barclays 14

It will pay you always to watch WIRELESS WEEKLY Advertisements.

"BELLING -LEE"
Rotary Crystal Detectors
Adjustable
screw and lock
nut to admit
any size
crystals

Dust - proof
removable lid

Handle to ro-
tate crystrl
and present
any face to cat
whssker

Universal k all
socket and roil
with chuck for
cat whisker

Price-Nickel-Plated or Lacquered Brass 3/9
Best Tested Crystal 1/. extra.

SELF -SHORTING PLUG AND
SOCKET

Pat. No. 19423/24

A new line which renders obsolete
the old type of shorting plug. By
operating the little
switchit is possible
to receive from a
local station or
5XX without
removing
loading coil.
Complete with instruc-
tions in an envelope.
Brass  6d.,

CRYSTAL
1. Rotary Detectors
2. Best Crystals.
3. Pall Rotor Vario-

meters.
4. Indicating Ter-

minals.
5. Self -shorting Coil

Sockets for long
wave stations.

6. Bar Terminals to
take four pairs
of phones.

7. Metal parts plated
and polished.

8. MahoganyCabinets
9. Rubber feet on box

bases.

N.P. ... 8d. per set.

RECEIVERS

Phones and Loading Coil extra if required.

Price 25/. each.

BELLING & LEE, Ltd.,
Queensway Works, Ponders End, Middlesex
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The E -C (Easy)
COIL FORMER

Is indispensable to the amateur

Fully described and
illustrated on page
28 of " Wireless
Weekly," Oct. 22 Including 50 Pins
issue, (Postage 6d.).

Obtainable from most Wireless Dealers.

For both Fine and
Coarse Spacing.

PRICE

5/ -

Cost Saved on
First Coil Wound.

These Formers will wind every type of Plug-in Coil
described in

"Tuning Coils and How to Wind Them"
By G. P. KENDALL, B.Sc.

Published by "Radio Press" at 1/6. Post Free 118

HUGHES & COMPANY
19-21 FORE STREET AVENUE, E.C.2

Telephone : CENTRAL 1096.

A FEW PROVINCIAL AGENCIES STILL OPEN.

"Perfect Reception "
GUARANTEED

WITH OUR

REPAIRED VALVES
Whenever your valves burn out or
filaments are damaged in any way

Send them to us
We repair them equal to new.

DON'T DELAY
The actual valve you send us is repaired

and returned to you within 7 days. ::

PRICE POSTAGE PRICE

6/6 3d. 6/6
(Bright Emitter Valves).

WE ARE ALWAYS AT YOUR SERVICE.

Price list for D.E. and Power Valves
:: on Application. ::

The North London Valve Repairing Co.,
Cazenove Road, Stoke Newington, N.16.

attiDrrettstrits11018

TUNING
COILS

&How to wind them

GlYcenda11,135c

THERE is probably no single
Component in any Receiving Set
able to exert so much influence as

an Inductance Coil. A highly efficient
Coil (or Coils) will often make all the
difference between mediocre results and
really good loud reception.

Even if you feel that your present Set is giving
tolerably good results, the chances are that it will be
worth your while-presuming that you are using
plug-in coils-for short-wave lengths to use a set of
home-made basket coils. Such coils as these have
particularly low self -capacity.

This new book by G. P. Kendall, B.Sc. (staff editor)
contains concise details for making every type of Coil
used in Wireless to -day. Further, the advantages and
disadvantages of each type are discussed in such a
manner that the reader is able to make an immediate
decision as to the actual coils suitable for his require-
ments.

All necessary data, such as diameter of tubes, gauge of
wire, number of turns, etc., are given-the results of
the author's own experiments.

No experimenter can afford to be without such a
comprehensive guide as this.

Published by Radio Press, Ltd.

1/6
Sold by all Booksellers, or sent Post Free direct, 1 /8.

RADIO PRESS SERIES No. i8.

It will pay you always to watch WIRELESS WEEKLY Advertisements.
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Some prefer a spice of danger ; others simply
regard it as part of their everyday work.

Some Wireless enthusiasts consider that when
they build a set according to instructions there
is danger of final failure. Radio Press readers
do not feel this. They know that every single
set without exception, is fully tested by a compe-
tent member of the Radio Press Staff. The
Company also allows readers to come and inspect
the sets which are frequently demonstrated
to Wireless Societies, and often to individuals.
If your set will not work, the Radio Press will
put it right at a nominal fee, provided it is made
according to their designs.
This Service is run at a heavy loss, but it breeds
confidence and Radio Press, Ltd. is prospering
because it has the full confidence of the great
Wireless public which reads " Wireless Weekly,"
" Modern Wireless " and " The Wireless
Constructor ."

.
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1)7

Thelpet of the Radio Public
The "Dinkie " Loud Speaker-the " little fellow with the loud voice"-has gone
straight into the hearts and homes of tens of thousands of radio lovers. After
all, that is soon explained. The " Dinkie " Loud Speaker is small-and after
all, that is a good point-but it's big in volume. Small in price-and after all,
that is a good point too-but big in value. Better finish, better reproductive
powers, better appearance-after all, these are the things that matter and
account for the fact that " Dinkie " is chosen before all junior loud speakers.
The Sterling " Dinkie " Loud Speaker is British
made throughout and supplied in a Brown tinted
finish, complete with flexible cord. Dimensions:
height over all, 13 in.; diameter of
flare, 7 in. ; diameter of base, 4 in.

PRICE ui
STERLING
DINKIE
Loud Speaker
At your Dealers
/Pvt. of

STERLING TELEPHONE & ELECTRIC CO., LTD.
Manufacturers of Telephones and Radio Apparatus, etc.

210-212, TOTTENHAM COURT ROAD,
London, W.1 Works: Dagenham, Essex.
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W.C.2. Registered as a newspaper and for transmission by Canadian Magazine Poet. Subscription rates :-32/6 per annum, 16/3 for six
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CENTRAL NEWS AOINCY, LTD. For Japan: -SALE & FRAZAR, LTD.


