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poor satisfaction for the man who has ruined
a sheet of ebonite costing 5/- to find out that
when the Set does not work, the fault lies in the
circuit.
Many circuits are published to-day which can only
give good service in the hands of the expert;
therefore, the beginner often finds it difficult to
make a choice.
Further, many beginners are quite unable to read
a circuit diagram and are thus quite at sea when
they commence building up a set.
To those—and also to many more experienced
wireless enthusiasts—the new Book, ‘‘ Pictorial
Wireless Cirenits,”” by Oswald J. Rankin, will

IT'S easy to be wise after the event—and it is
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Eighteenpence invested
now may save you hours
of wasted labour.

particularly appeal. Not only is each circuit
shown clearly and free from unnecessary com-
plication, and in actual picture form (with every
component actually illustrated), but every one of
the scores of circuits shown can honestly be
recommended as the best possible arrangement.
Already this Book has run through one large
edition and as soon as it gets a little more widely
known there will hardly be a home constructor
in the country who hasn’t a copy handy on his
bookshelf.

Remember, it contains complete details for all
types of Circuits from simple Crystal Circuits to
those suitable for multi-Valve Sets; and you'll
save its cost the very first time you use it

Radio Press L1d., Devereux Court, Strand,

w.C.2.
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More about the

N our Editorial for February 27 we criti-
Icised'the proposal of the B.B.C. to use a

1,600-metre wave for high-power trans-
mission of broadeasting.  In the present
issue we have pleasure in publishing from
the pen of Captain P. P. Eckersley, Chief
Engineer of the British Broadcasting Com-
pany, an article answering certain of the
criticisms raised. It will be noticed that
although Captain Eckersley answers a num-
ber of questions raised in the Press by those
who are not fully acquainted with the facts
of broadcasting, some of the most important
technical criticisms remain unanswered.
Thus, whilst Captain Eckersley points out
that it is a simple matter to. convert crystal
sets to the longer wave (we, ourselves, have
never disputed this), he does not refer to our
chief criticism regarding selectivity. It is
this very point of selectivity which is of the
greatest concern to the crystal user. The
great majority of such listeners are situated
within half-a-dozen miles of a broadcasting
station. We claimed in our Editorial that

the mere fact of loading a set sufficiently to

receive the 1,600-metre wave would not make
it selective so that close to a low-power broad-
casting station the user would receive not
only the more powerful station, if he is within
range of it, but the local station as well.
To make the set selective would require more
than the mere addition of a loading coil.
After all, is the crystal user being con-
sidéred so_much as is suggested by Captain
Eckersley ? He himself states that-if the user
is more than 100 milés from the high-power
station it is useless to talk of conversion be-
cause the crystal set will not receive the new
station at over 100 miles. Let us assume
that the new high-power station is situated
at Chelmsford, where we believe the first ex-
periments will be conducted. What follows
from this choice? A circle of 100 miles
radius drawn round Chelmsford cuts through
the Birmingham area and obviously includes
London. The Birmingham listeners will find
signals quite weak, and therefore will be more
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1,600 Metre Wave.

prone to be jammed by their local stationi
Bournemouth, Cardiff, Manchester, New-
castle, Glasgow and Aberdeen listeners with
crystal sets will be right outside the range of
this high-power station, and therefore, even
if the Chelmsford site is not finally selected,
will be unable to give their opinion on the
experiment. The same remark, of course,
applies to the crystal users around every one
of the relay stations.

As regards the conversion of valve sets,
this presents a very real problem. It looks
as though manufacturers will have to design
their sets to use plug-in coils.

With regard to the criticism that people
will Hold off and not buy sets now but will
await the high-power station, it is surely idle
to suggest that people will be no better off
with a new high-power station except that
they will have two services to choose from.
A very large number of otherwise excellent
sets are incapable of easy conversion, and we
have already shown that the problem is not
merely one of the conversion of crystal sets
for the great majority of country listeners
must use sets with more than a single valve
to get satisfactory results. Such people will
naturally wait to make sure that their appara-
tus is suitable, and will not buy many of the
present sets which cannot be readily con-
verted,

Although we favour, in principle, the estab-
lishment of a new station, we think the trade
have some justification for complaint on the
score of the effect on the sale of existing
sets. We ourselves are designing all our
sets for home construction, so as to be adapt-
able to the wavelength.

We sympathise in large measure with the
B.B.C. Progress will never be made with-
out many being adversely affected, and the
B.B.C. position is an awkward one, even
when they are taking a step in a forward
direction.

More relay stations-are, in our opinion, the
real need at present.
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HERE is undoubtedly a
I good deal of misconcep-
tion about the high-
powered station, and whereas it
was expected that this new de-
parture on the part of the
B.B.C. would be hailed with
acclamation, and while this has
been so in most quarters, there
has been a certain amount of
criticism about the station. Let
us take these criticisms under
their various heads, and let us
examine, as far as we can, what
ground there is for complaint.

Converting Crystal Sets

The first criticism and the
most obvious one is that it may
be difficult for users of crystal
and other sets to convert such

sets so that they can hear the

1,600 metre transmissions. Let
us suppose for a moment that it
is difficult to convert sets. It
should be pointed out here and

now that conversion is not
absolutely necessary, because
listeners will get exactly the

same service from the existing
stations as they had before, and
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The 1,600 Metre

Station

By P. P. ECKERSLEY
Chief Engineer of the B.B.C.

it is only a universal Oliver
Twist feeling in all listcners that
will cause them to worry about
conversion. The new station, if
it comes about, is additional to
the present service. It is not re-
placing any existing service,
But now let us examine in
more detail whether it is so
amazingly difficult to convert a
set to listen to the new high-
powered station. We will take
the ordinary crystal set that has
been used with a local station.
If the user is more than ico
miles from the high-powered
station it is useless to talk of
conversion because the crystal
set will not receive the new
station at over 100 miles, but
those crystal users in London
who may wish to receive the
high-powered station can con-
vert their sets at a cost, which
1 hesitate to name, but which
will be very small, by simply
adding a loading coil, or more
simply still, a variable condenser
to be connected between aerial
and earth. The cost of such a
variable condenser will be very

Wireless Weekly

small. Once more, if the user
cannot afford to buy such an
attachment he will have the same
service as he had formerly. The
whole point is that, thanks to the
enormous power of the new
station, the apparatus to detect
it need be of the very simplest
character and need not be so
sensitive as heretofore; thus the
conversion is made even easier
than it might appear at first
sight.  Surely, then, this criti-
cism is dealt with at once,

Question of Cost

There has been some talk in
the Press and elsewhere saying
a conversion will be a most costly
and difhicult matter, but the
critics have not realised the
enormous power of the station,
which makes all conversion so
vastly simpler than they had con-
templated. It is true that there
may be sets which are not sus-
ceptible of conversion very
easily, but I am convinced that
these represent a very small pro-
portion of the total number.
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Our photograph shows Capt: P. P. Eckersley experimenting with power amplifiers and loud speahers,
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There is another criticism that
people will hold off and not buy
sets now but will await the high-
powered station. Supposing
these people are potential users
of the present scheme, seeing
that conversion is so easy, and
seeing that such things as re-
placeable coils are incorporated
in a majority of designs, why
should such people deny them-
selves the present service when
they can enjoy it now and only
await the addition of another
service? They will be no better
off with the new high-powered
station except that they will have
two services to choose from.
Why should they be so timorous
as to hold off until they can get
two services?

Interference with Contizental

Stations
Another criticism has been
raised which says that many

people have heretofore listened
to the concerts from Continental
stations at 1,750 metres, and
that these transmissions will be
now denied them. In some
places this may be true, but I
think everyone will realise that
we must study the majority, and
because .ocoor per cent. of the
population may be denied cer-
tain services they have enjoyed
beforehand are we to hold up the
whole progress of broadcast on
account of them, and are we to
deny vast areas the advantages
they will enjoy on account of this
tiny minority? I am sure the
first people to agree with these
sentiments will be the minority.
British people are normally
fairly sporting, and they do give
way to the claims of the major-
ity. If anyone lives over 30
miles away from the contem-
plated station, they should be
able still to hear Paris,

Advantages of the New Station

Now let us come to the advan-
tages of the new high-powered
station, having, I hope, dealt
fairly adequately with the ecriti-
cisms. In the first place I think
it is axiomatic to say that
broadcasting as broadcasting
cannot be enjoyed much more
than 30 miles from a main
station. It may be very interest-
ing to listen to Aberdeen in
Cornwall or Sheffield in the
Orkneys, but it is not broad-
casting as such, and it is a very

small minority of the population
who have deep enough pockets
to afford the apparatus neces-
sary.

Broadcasting as broadcasting
can, I think, be only really ap-
preciated if the listener is within
30 miles of a main station. [
live to be .corrected, and I am
sure that this will raise a great
deal of controversy, but with
oscillation, - interference, electnic
light, noises of all sorts, a factor
of safety is no longer present if
the signal is weak compared to
these extraneous noises. It is a
nice hobby, but it is not broad-
casting as such. Take, then, a
map of England and draw round
our main stations- circles of 3o
miles radius. Draw round relay
stations circles of five miles
radius. Has the whole of Eng-
land been covered with broad-
cast? Is it possible for the
majority of people to receive
broadcast on simple sets?
answer obviously is ‘‘ No,”’
only those privileged by chance
to live within a certain distance
of a certain point can enjoy
broadcast to the full. Why, be-
cause of trivial disadvantages,
should dwellers in other areas be

denied  broadcasting? "Why
should all our programmes be
jammed and interfered with,

simply because there may be
some difficulty, and 1 submit a
very small difficulty, inherent to
the scheme? Obviously, we
must . study the majority, and
this high-powered station  will
open up; on the one hand to the
manufacturers and traders a
vast amount of virgin soil un-
touched before, and on the other

hand to the public wherever
they may live almost equal
chance to receive broadcast.

Why will the trader complain
because we are going to give

him a triple market for his
wares? It would seem surely
unreasonable,

Relay Stations

Many complain to us not only
of interference, which in one fell
swoop we would overcome, but
they complain that simultaneous
broadcast is not all that can be
desired because of induction and
cross-talk on the lines.

We further submit that relay
stations are very well in their
way, but are dependent to an
extent upon the weather and the
conditions obtaining on the land
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lines. In one stroke, by erecting
this high-powered station we
have overcome all those troubles
because every relay station can
be worked-off the high-powered
station, and relay. stations can be
given the London programme,
which I submit with all defer-
ence, is probably through force
of circumstances the best pro-
gramme. Thus the present dis-
advantage of simultaneous is
done away with and all the ad-
vantages secured.

Lastly, it is a question of
national pride. France will be
erecting such a station; are we
to be behind?. If we are suc-
cessful in our experiment, the
British broadcasting will stand
supreme and unique throughout
the world, and even the most
captious critic will find little to
complain of. This, indeed,. is
looking ahead, for the high-
powered station is not yet, not
a single turn of inductance has
been wound, not a valve has been
bought, not an aerial erected;
the whole scheme depends en-
tirely upon the success or other-
wise of the experiments,

Co-operation of Amateurs

We are hoping to have the co-
operation of all  wireless
amateurs in our experiments, and
we are hoping that they will
give us data to enable us to
determine the allimportant ques-
tion as to whether this contem-
plated addition to our service
will interfere with the present
service. If it can be proved and
substantiated that whatever we
may do to eliminate harmonics
and so on that the powerful
station we have in contempla-
tion will interfere with or upset
the present station in any way,
we shall be the first to condemn
the scheme as impracticable, -and
we shall have to think over other
methods of overcoming the bug-
bear of interference, cross-talk,
and induction on simultaneous;
the difficulties of feeding relay
stations and the claims of the
majority in England who have,
not yet been adequately served
with broadcast. Dwellers in the
towns have infinite distractions
for the evenings and broadcast
for them is supplementary to all
these. Perhaps your readers
have not realised what an incal-
culable boon broadcasting may
convey to those who -are

(Concluded on page 430)
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Human Receivers

E are very much intrigued

‘;‘/ down here at Little

Puddleton by the accounts
we have seen in the papers of
these human receivers. Certain
people, it appears, have the happy
(or unhappy) faculty of being able
to pick up wireless without the
use of any of the expensive and
annoying gadgets that you and I
must press into service for the
purpose. These folk have no
need to bother their heads over
the question of aerial insulation;
they have no worries with valves
or crystals. They do not sit for
hours, as you and I do, wangling
‘“ vernier ’ condensers in hope-
ful, but vain, efforts to bring in
unintelligible voices from incre-
dible distances. They have none
of these worries. All that they
have to do is to think of GNF—
possibly some process ‘is neces-
sary to attune the aura (not to
be confused with the Ora) to his
wavelength—and  there he is
pinging away in their ears as
stoutly as 1f he had passed
through the mazes of a five-
valver’s ’'innards! Or, again,
should the human breast be
savage, music can be called in
at once to charm it as per the
time-honoured recipe. Think of
a broadcasting station, make a
noise like an aerial, and there
you are.

Now this seemed to me to be
a splendid state of affairs, and I
was thinking seriously of taking
a postal course in auto-reception
from the famous Hoodlum Corre-
spondence ‘University of Bunk-
ville, Wis., U.S.A.  But it has
occurred to me that it is not all
quite such plain sailing as might
appear at first sight. How often
the otherwise eminently desir-
able ointment is spoilt by the
presence of the ubiquitous and
unwanted fly; how often do the
best-laid schemes of mice and
men run off the rails; how often
does the scythed chariot of fate

upset

the most promising of
applecarts ! Yes, life is very sad.
My radiant dreams were rudely
shattered by a horrid realisation.
The fellow who runs about the

country picking up broadcast
transmissions just as he wants to
for nothing is a pirate of the
deepest dye, liable to have his
footsteps dogged by the B.B.C.’s
direction-finding lorry. His, I
think, would be a worse fate than
that of the Wandering Jew—un-
less he made his peace by paying
the royalty upon himself, taking
out the broadcasting licence, and
having the B.B.C. stamp branded
upon his fair white body between
the shoulder blades.
A Dreadful Fate

There are other things to con-
sider ‘when one goes deeply into
the matier. Could one guarantee,
for instance, that one’s tuning
would be sufficiently selective to
enable one to hear, say, Birming-
ham by himself? I can imagine
a no more terrible experience
than to be compelled willy-nilly
to listen to a quartet composed
of, say, a violinist at 5IT, a comic
man in Glasgow, a contralto in
Cardiff and a bassoon at Aber-
deen. So far as I can see, there
is no guarantee that you can
switch off or close down when
you want to. That seems to be
the weak point of an otherwise
excellent system, You have got
to have the children’s hour, or
possibly eight children’s hours all
on top of each other, even on
your least childish days. Though
you be the world’s worst
misogynist, you must endure the
inanities of the women’s hour.
When you want to think about
racing or football, your brain
will be buzzing with millibars.
No; the self-starter seems to be
there all right, but until some-
body invents a self-stopper, I
have decided not to become a
human receiver.

Imagine your awful feelings if
something went wrong with the
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works.  This, of course, would
be bound to happen, for no wire-
less receiver is worthy of the
name unless it occasionally goes

on strike. There would be no
fun at all about a set which
always worked perfectly. It

would be like shooting sitting
rabbits, or like being the father
of a son who invariably returned
from school with the good con-
duct prize.  Uncertainty and
varicty are the spice of life;
monotony is killing.  What,
then, does your human receiver
do when signal strength falls off

or when  parasiti¢  noises
announce that something is
seriously wrong somewhere?

The average doctor, I imagine,
would avail you nothing, and if
you were wise you would cer-
tainly keep out of the hands of
any skilled surgeon who was also
a wireless maniac, otherwise you
might find yourself as enthu-
siastically pulled to pieces as a
recalcitrant wireless set under-
going treatment by an expert.
The Case of Chuckleby

You might have thought that
such considerations as these
would have been sufficient to
deter anyone from taking up set-
less reception as a hobby. But
such, I am sorry to say, is not the
case. Despite all our warnings,
the fellow Chuckleby, who
announced some months ago that
he was hearing pings inter-
spersed. with occasional zips,
zooms and zizz’s, proceeded to do
all in his power to develop the
faculty which he believed himself
to possess and of which he was
inordinately proud. All was well
so long as he kept the thing to
himself, functioning as a mere
unaided rectifier; but, as we all
know, no one can possess a small
set without promptly wishing to
enlarge it. Chuckleby’s highest
ambition, therefore, became to
equip himself with at least two
high-frequency stages and a note
magnifier in order, as he said,
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that not he alone but others also
might obtain the full benefit of
his marvellous gift.  His main
difficulty was to obtain valves
whose impedance would maich
that of his head, which has
always been distinctly upon the
thick side.

I think that we might have
cured the poor fellow if his
obsession had not suddenly taken
a rather violent form. He
decided that he would function
more efficiently as a rectifier if he
were standing in the middle of a
helix through which a pretty
hefty voltage was passed. I
regret to say that in the course of
some experiments in which he
made use of an X-ray coil bor-
rowed from a radiological friend
Chuckleby made the common
mistake between high- and low-
tension leads and was burnt out.

A Grouse

What I really want to do is to
find the fellow who designs the
small parts upon which you and I
spend the money which really
ought to go towards purchasing
our children’s boots. [ want to
talk to him quite calmly, putting
my case with the utmost polite-
ness and in the most unimpas-
sioned way.  Still, if ever our

The Main Points to Observe when
Erecting an Aerial

HEN contemplating the

V‘/ erection of a receiving

aerial, carefully survey the
site with a view to obtaining :—

1. The greatest length and
height for the aerial.

2. Reliable points of support in
order to have adequate me-
chanical strength.

3. The greatest freedom from
screening, due to adjacent
buildings, etc.

When actually proceeding with
the erection, the above-mentioned
points should be kept in mind,
also the following :—

1. Pay careful attention to the
insulation of the aerial. Two
or three small insulators
(connected in series) at each
point where the aerial is sup-
ported by attachment to a
building or mast, will be
found preferable to a large
single insulator. In the case
of an aerial consisting of two
or more wires, the insulators
shoyld be between the mast
(or chimney as the case may

meeting is arranged, I shall take
with e my stoutest cudgel for
use as a final argument if he
points * the finger of scorn, or
shrugs the shoulders of pitying
contempt, or raises the eyebrows
of derision. All that I want to
ask him is why he cannot stick
to 4B.A. I want to tell him that
3B.A. and 3B.A. have been
condemned as useless and un-
necessary by an august body of
engineers in council. I wish to
point out that my temper has
become ruffled, my hair thin, my
peace of mind destroyed by his
wretched habit of slinging his
sB.A. tap and his 5B.A. die
about in and out of season.
Doubtless you have had the same
heartbreaking  experience as
mine. The other day I drilled
and tapped a noble panel for the
housing of &l five-valver.
Naturally I made the holes
4B.A., for any Christian man
engaged in making small parts
would put this thread on to his
valve legs. When those that I
had ordered arrived by post,
were they 4B.A.? They were
not. But mark this, valve pins
ordered from the same criminal
were.

Possibly makers are believers
in the theory which I have enun-

Some Simple

Wireless Questions
Answered

sssesnssssscocesnesse
eeovssessscsccssccces

be) and the bridle. Insula-
tors placed on the separate
wires forming the aerial are
in parallel with one another
and therefore not most
efficiently used.

2. The down-lead to the receiv-
ing instrument should be
taken from the most con-
venient end of the aerial,
and should be kept as far as
possible from the walls of the
building, down-pipes, etc.

In general, a single wire aerial
having a length of about %o or
8o ft., well insulated and sup-
ported at a height of from 25 to
35 ft. above the ground, will give
excellent results. If this length
cannot be obtained, a two wire
aerial is ' recommended " (with
spreaders at least 5 or 6 ft. long).
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ciated in a previous paragraph,
that variety is the spice of life.
Possibly they really have our
welfare at heart. *‘ If,”’ one
imagines them saying to each
other, ** if we standardised all our
parts there would be no adven-
ture, no romance left in the lives
of constructors. Things would
be too easy for them, they would
know always what to expect and
would become sick of their mono-
tonous existence. Let us cun-
ningly introduce 3B.A. threads
without apparent rhyme or
reason to give them the grievance
without which no true English-
man is ever really happy. We
will go further. Why should all
4B.A. threads be of the same
size? Let us make some that will
strip in their nuts and let us also
manufacture screws so fat that
the constructor must run the die
down each before he can use it.
These things will add brightness
to his otherwise dull existence.”’
I do not know whether this is how
trey talk amongst themselves,
but I do know that my 4B.A.
taps are worn to shadows by
their continual passage through
nuts and that my dies must have
travelled several miles down so-
called 4B.A. studding.
WIRELESS WAYFARER.

Is it necessary to use fairly heavy
wire for the filament lighting
circuits of a valve set?

In the receiving set itself, the
filament lighting connection is
usually fairly short, being only a
few inches in length, and there is
no need to use wire thicker than
about No. 20 SW.G. In the
case of the external leads from
the set to the accumulator, a
fairly heavy conductor should be
used, especially in the case of
multi-valve sets; otherwise the
drop in voltage produced by the
resistance in these leads may be
so considerable as to be possible
to heat the valve filaments to the
necessary temperature when a 4-
volt accumulator is being used.
Incidentally, it may he deduced
from this answer that it is always
better practice to use a 6-volt
accumulator.

Do wireless waves of different
wavelengths travel at the same
speed ?

Yes, the speed of the wave
depends upon certain properties
of the ether, and is 186,000 miles
a second.

(Continued on page 426.)
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ONDON.—1t is rather fasci-
nating to note the extension of
interest in the operations of the
B.B.C. Every large paper in the
country, and many of the smaller,

are in direct touch  with the
B.B.C. for their information, but
of late representatives from
papers from the Colonies, from
the American papers, and from
Continental papers have been
making a habit of calling at 2,
Savoy Hill, one and all stating
that the interest in British broad-
casting is exceptionally keen.

O D a

On the occasion when the Rev.
Dr. Sheppard allowed his service
at St. Martin’s-in-the-Fields to be
broadcast he received over 1,000
letters of appreciation and only
one of depreciation.

In connection with this trans-
mission, the Rev. James Smith,
of Aberdeen, has been condemn-
ing the broadcasting of sermons
in that such transmissions pre-
sent an easy, tempting, and selfish
substitute for Church going. As
a matter of fact the B.B.C. have
studiously refrained at all times
from broadcasting their usual
service during the Church ser-
vice, with two exceptions, once in
Aberdeen and the other from St.
Martin’s-in-the-Fields. It is quite
possible that the for and against
the broadcasting of Church ser-
vices is equal, but nothing is fur-
ther from the mind of the B.B.C.
than to induce people to stay
away from Church.

(] (] O

One of the most pleasant fea-
tures lately was the transmitting
of the symphony concert, con-
ducted by Mr. Percy Pitt, from
the Central Hall. The audience
was almost entirely composed of
those people who had never at-
tended a first-class concert ; this
fact was abundantly demon-
strated by the number of people

who applied for tickets, stating
that they had never attended a
first-class concert in a London
Hall in their lives, and were look-
ing forward with great interest
to the opportunity.

0 D 0

Forthcoming Events

MARCH.

sth (WEp.). — B.B.C. Dramatic
Critic. The Wireless Orchestra.

6th (Tuurs.). — B.B.C. Musical
Critic. John Drinkwater reading
from his works. Savoy Bands.

7th  (Fr1.).—B.B.C. Film Ciritic.
‘Symphony Concert from the Cen-
tral Hall, Westminster.

TRANSMISSIONS

Call-Sign Wavelength
385 metres
ABERDEEN...... 2BD
BIRMINGHAM. ...5IT
BOURNEMOUTH 6BM
CARDIFF
GLASGOW
MANCHESTER ..
NEWCASTLE ....5NO

TIMES OF WORKING
Weekdays ...... 3.80 to 4.30 p.m, and 5.9
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- 8.30 to 10.30 p.m. @.M.T. s
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8th (Sar.).—Popular Music and

‘“ Carmen ”’ from the “ Old Vic.”

gth (Sun.).—The Wireless Orches-
tra. The Salvation Army. The
Langham Orchestra.

1oth (Mon.). — B.B.C. Literary
Critic. Operatic Evening.

11th (Tues.). — Royal Engineers
String Band.

O D 0

BERDEEN.—So  successful
was 2BD’'s venture in Church
communal singing that the ex-
-periment is to be twice repeated
.in the near future in St. Andrew’s
Church and St. Machar’s Cathe-
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dral; this latter is one of the
oldest edifices in Scotland, and
one of the two granite cathedrals
in Europe. For so historic a
function an endeavour is to be
made to obtain the services of
Dr. Walford Davies as leader of
the singing.

(] ] (]

Another happy event is the
securing of Mrs. Kennedy
Fraser, Patuffa and Margaret, to
sing their well-known Hebridean
songs, this being the first occa-
sion on which these talented col-
lectors and composers have
broadcast their works.

O ] 0

Forthcoming Events

MARCH.

s5th (WeD.).—Songs of the Hebrides.
Messrs. Pitt and Marks, enter-
tainers.

6th (Tuurs.).—Popular Programme.
Miss M. Davies, singer. Mr.
James Sharp, tcnor Address by

John Chrystie.

7th (FRI ).—S.B. of Concert from
Central Hall, London.

8th (Sar.). —Dance Night.

gth (Sun.).—Afternoon Programme.
Boys’ Brigade Band. The Rev.
Frederick J. Japp, religious ad-
dress.

1oth (Mon.).—Popular Night.

11th (Tugs.).—Classical Night.
Song of Hiawatha.

The
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B OURNEMOUTH.— Judging
from the amount of enthusiasm
shown, and remarks heard, the
High Low Concert arranged by
Mr. Percy Scholes, and trans-
mitted from 2LO simultaneously
to all stations, stands out as a
landmark in the history of
B.B.C. programmes. It is freely
stated in this neighbourhood that
no concert which has hitherto
been broadcast, has given so
much pleasure to so many lis-
teners as the one in question.
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Forthcoming Events

MARCH.

sth (WeD.).—Wessex Music Night.

oth (THurs.).—Popular Night.

9th (Fr1.).—S.B. from London.

8th (Sar.).—Request Night.

oth (Sun.).—3 p.m., Organ Recital
from Boscombe Arcade. 4 p.m.,
Transmission from King’s Hall,
Bournemouth. 8.30 p.m., St.
Mark’s  Presbyterian  Church
Choir. Rev. Howard Wilbur
I’nnis, B.A., religious address.
Reginald Movat, solo violin.
Thomas Illingworth, solo ’cello.

wcth (Mon.).—A Night of “ String
Music.” The Bournemouth Wire-

less Orchestra. Reginald Movat,

violin. - Thomas Iilingworth,
‘cello. Charles Leeson, piano.
1nth  (Tues.).—Musical Comedy

Night. David Openshaw, bari-
tone. Gertrude Newsom, soprano.
Harold Stroud, tenor.

a Q) a

BIRMINGHAM.—A storm of

protest filled the correspond-
ence columns of the Birmingham
Press when 51T suddenly discon-
tinued the bedtime kisses with
which the Kiddies Corner had al-
ways been concluded. The effect

was certainly rather drastic, and
was keenly “felt, no doubt, by
many thousands of kiddies who
had come to regard the corner as
something very personal to them-
selves and the Station ‘‘ uncles ’’
and ‘‘ aunts.’”” It is a pity they
were discontinued, and there
could have been no reasonable
objection to such a feature.

a a a

The interesting announcement
has been made that 5IT is soon to
broadcast complete Church ser-
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Nooconformist Church in  the
City. Telephone lines from the
Churches will connect with sIT,

a a 0

Forthcoming Events

MARCH.

sth (WEep.).—Programme of OId
Favourite Songs by the Station
Choir and Orchestra. Recitals by
Mr. Percy Edgar.

6th (THurs.).—Old Memories’ Pro«
gramme. Readings from the
Works of Browning.

ath (Fri.).—Popular Classic Pro-
gramme.

Our photograph shows the
Prince of Wales and Mr. Cyril
Goyder, at the Mill Hill
School. It will be remem-
bered that Mr. Goyder was
recently in communication by

wireless with the Maine
Unijversity, U.S.A.
vices. The dates mentioned are

March 30 and April 27, and the
Churches will probably be the
Cathedral and the Carrs’ Lane
Church, which is the leading
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8th (Sar.).—S.B. from London.
oth (SUN.}.—Station String Quartet.

Rev.
address.
10th (Mon.).—Orchestral Concert.
11th  (TuEes.).—Miscellaneous Pro-
gramme.

a a (m]

CA R D I F F.— Shakespeare

Night on Tuesday, February
19, was much enjoyed by Cardift
listeners, when ¢ The Merry
Wives of Windsor ’’ was per-
formed by the Cardiff Station Re-
pertory Company, under the

W. Morley, religious
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direction of the Station Director.
The next evening the Cross Keys
Music Lovers’ Male Octette
Party gave several renderings,
which were much appreciated,
but transmissions of this charac-
ter never seem to come through
very well, being usually accom-
panied, more or less, by a certain
amount of ‘‘blasting.”” The
Symphony Concert S.B. from
London is regarded locally as be-
ing of rather a ‘¢ high-brow ”
character.

O 0 (]

Forthcoming Events

MARCH.

sth (WEp.).—Poputar Night.

6th (THURS.).—Some Pleasant Songs
and Solos.

2th (Fr1.).—S.B. from London.

8th éSAT.).—Popular Night.

gth (Sun.).—Rev. W. E. Roberts,

religious address.  Station Sym-
phony Orchestra.
1oth (Mon.). — The Kingswood

Evangel Prize Silver Band.
11th (Tuges.).—Shakespeare Night.

0 (] m)

LASGOW .—There is at pre-
sent a storm of controversy
in the Glasgow Press in connec-
tion with the quality of the pro-
grammes sent out by 5S5C, as

compared with those broadcast’

by the London Station. This has
been brought about by the pro-
posal of the B.B.C. to curtail
S.B. programmes from London
in order that Glasgow might
cater more exclusively for her
own listeners-in. The great
majority of the correspondents ad-
vocate, instead of curtailment, an
increase in the number of simul-
taneous items broadcast from
London. The Savoy Orpheans
Band has made Glasgow wireless
users dissatisfied with the music
provided by the local wireless or-
chestra, and the excellent fare
which has been relayed from 2LO
to all stations has given the im-
pression in this part of the
country that the general level of
programmes in the metropolis is
infinitely superior to that supplied
by 5SC. It is pointed out that
the Edinburgh public have de-
cided to have their programmes
supplied through London, and
Glasgow people feel that their
neighbours in the Scottish capital
by their decision will be more
favourably circumstanced in the
matter of wireless programmes
than- themselves. It is how-

ever, generally agreed that the
S.B. programmes from Lon-
don to Glasgow should not be cut
out.

0 O O

Forthcoming Events

MARCH.

s5th (WED.).—Professor Donald N.
Covey. Musical Talk.

6th (THurs.).—Our Birthday Cele-
bration Evening. Address by the
Lord Provost of Glasgow.

7th (Fri1.).—S.B. from London.

8th (Sat.).—Popular Dance Night.

gth (Sun.). — Wireless Quartet.
Capella Church Music. Rev. R.
G. McConnochie, religious ad-
dress. Examples of Russian

Church Music.

1oth (MoN.).—Popular Night.

11th (Tues.).—Orchestra. Chat on
Music.

] O O

ANCHESTER. — The first
Symphony Concert broad-
cast from Central Hall, West-
minster, was not the success we
anticipated. The music itself,
both orchestral and violin, was
undeniably good, but the broad-
cast reception here was not en-
tirely satisfactory owing to per-
sistent echo and blasting. Each
note had an echo like the tail of
a comet, reverberating through
the hall and continuing whilst the
next note or two were being
played. Had the performance
been given in the studio at 2LO
the reception would have been
more enjoyable.

(=} (=} (=}

The All-British concert given
by ‘the 2ZY 'Orchestra recently
was entirely successful. Mr. Dan
Godfrey, ]Jnr., can not only in-
spire his orchestra with true
musical genius, but can ‘also
create a delightful element of
humour "on occasion, and his
cheery voice can be heard lead-
ing many a humorous refrain.
Another programme we enjoyed
very much was the ‘¢ Tales of
Hoffman > S.B. from London;
the whole performance was excel-
lent and the transmission good.

(=} (=} (=}
Forthcoming Events
sth (WED.).—3.30, Miscellaneous
Concert.  7.30, Orchestral and

Choral Concert. 2ZY Augmented
Orchestra and 2ZY Opera Com-
pany in Operatic Selections, in-
cluding * Damnation of Taust.”
Solo violincello by Miss Beatrice
Eveling. 10.15, Spanish Talk.
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6th (THURS.).—11.30,
6.40, French Talk. Mr. T. H.
Morrison, solo violin. Miss Molly
Gray, soprano. Mr. Tom Case,

2ZY Trio.

baritone.
7th  (FRri.).—3.30, Miscellaneous
Concert. 7.30, Symphony Con-
cert, S.B. from Central Hall,
London.

8th (5a1.).—3.30, Concert by Versa-
tile Six Concert Party. 7.45, 2ZY
Orchestra. Light British Music.
Miss Glyn Williams, soprano.
Mr. H. Spencer, baritone.

9th (Sun.).—3 p.m., Symphony Con-
cert by 2ZY Augmented Orches-
tra, conducted by Mr. Percy Pitt.
Miss Gertrude Johnson, soprano.

Mr. Walter Widdop. 8, Talk to
Young People by Mr. S. G.
Honey. 8.35, Talk by Rev. G.
Davies, of Chorlton-cum-Hardy.

8.55, Concert, S.B. from London.
10th (Mo~.).—3.30, 2ZY Trio. 6.30,
Church Lads® Brigade Bulletin.

6.40, French Talk. 8, 2ZY
Orchestra, Popular Programme.
Talk on * English,”” by Miss

G. D. Jackson. Mr. Victor
Smythe will talk on * Unnatural
History.”” Mr. Archie Camden,
solo bassoon.
1ith (Tues.).—3.30, Miscellaneous
Concert. 8, Keyboard Kitty. Miss
Eleanor Lomas, contralto. Mr.
Jay Kave, entertainer. Mr. F.
Taylor, tenor. Talk on ‘ More
About Trees,”” by Prof. F. E.
Weiss, D.Sc., F.R.S.

D 0 0

EWCASTLE.—It is the in-
tention of Mr. Odhams

that, in the future, the pro-
grammes for Sunday afternoons
and for each evening in the week
should bear a distinctive label.
Thus, on Sunday afternoon, we
ghall have a ¢ Classical Pro-
gramme,” and from those al-
ready arranged it is evident that
some very excellent Sunday after-
noon concerts are to be antici-
pated in the near future. Tues-
day will be a ‘ Literary and
Dramatic > evening, while as a
contrast Wednesday’s pr o-
gramme will be in lighter vein.
Another evening will be for sug-
gestiong which listeners are in-
vited to send in, as to items or
artistes they would like to hear.

ju] [m] 0

Forthcoming Events

MARCH.
sth (Wep.).—3.45, Walker’s Band
relayed from Tilley’s. 7.30, The
Complete Opera, ‘Il Trova-
tore.”” Newcastle’s Late Night,
(Concluded on page 429)
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Fig. 1.—The unit is exceptionally compact and can be *‘ reflexed >’
if required.

LETTER received a few
Adays ago interested me
- more than usual. *‘* The
enthusiast . with an outside

aerial,’”’” wrote my correspondent,
““is well- catered for in your
journal. = Can you not give a little
more attention to  the flat-
dweller? So many people are
prevented from erecting an out-
door aerial and yet cannot afford
the elaborate multi-valve sets
which are sold for use with frame
aecrials. If at the same time you
can give us something really
economical in - fitament consump-
tion so much the better ! ”’° The
present instrument is designed to
meet the needs of just such
people.

To invert the usual procedure,
let me tell you something of the
results obtained with this little
set. It has but one valve and a
crystal;, and does not utilise dual
amplification in any way, yet I
have had no difficulty in getting
quite loud signals 6 miles from
2LO on a 2-ft. frame, whilst on
the outdoor aerial Birmingham
and Aberdeen were quite good
enough for two pairs of phones.
Using a length of wire round a

picture rail as an indoor aeral;
the results on London were all
that could be desired for tele-
phones, whilst the manipulation is
the simplest.

The Circuit

Readers will agree that these
results are good, yet the circuit is
a*‘ straight ’’ one, and an exami-
nation of the arrangement shown
1n Fig. 2 would not suggest that
efficiency was so high. The prin-
ciple of the set is to use a high-
frequency valve, one of the many
available plug-in transformers,

and a crystal’ detector shunted

across the secondary winding of
this latter. The advantage of
using a transformer here is that
the crystal is removed from the
circuit carrying the- high-tension
current, and is therefore far less
likely to be injured than in those
cases where it is shunted across a
tuned anode coil.  The make-up
is exceptionally compact, which
may possibly account: for the
unusual efficiency, the whole
instrument being contained in a
box measuring g in. by 5% in. by
5% in.  Aerial tuning is effected
by means of a variable condenser
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Combined
High-Frequency
and
Crystal Unit

By PERCY W. HARRIS,
Assistant Editor
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shunted across any of the well-
known plug-in coils, whilst for
frame aerial reception it is only
necessary to connect the ends of
the frame across the aerial and
earth terminals and to withdraw
the usual tuning coil. Any wave-
length range may be covered,
depending, of course, upon the
coil plugged-in and the particular
transformers used ; thus the set,
when built, will be quite suitable
for the proposed 1,600 metre
wave if this should eventually be
adopted.
Novel Features

Two novelties have been intro-
duced into this set, and will
appeal to most experimenters.
First of all there are two addi-
tional terminals on the left-hand
side of the instrument, which nory
mally are shorted by a piece of
wire or other conductor. ~ These,
as will be seen from the circuit
diagram, are interposed between
the lower side of the condenser
and tuning inductance and the

Short cireutF
Pplug for crysiol :

oo
[
[}

Rt o

2

~

Exlra
Terminals TE|

|

Fig. 2.—The simple circuit used,
Extra terminals are for the reflex
transformer when fitted.
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In the following article is
described a useful in-
strument which possesses
the novelty of fulfilling
many purposes
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negative filament connection.
There is in addition a socket into
which a short-circuiting plug can
be pushed, arranged to short cir-
cuit the crystal detector. The
first pair of terminals can be
opened, and if necessary the
secondary of an intervalve trans-
former shunted by a condenser,
placed between them so as to
enable experiments in dual ampli-
fication to be conducted.

The  short-circuiting  plug
across the crystal enables this
unit to be used as a high-fre-
quency unit in conjunction with
an ordinary detector valve, for, as
will be seen, the shorting of the
detector enables the telephone
terminals to be connected to the
grid and filament of the detector
valve without further change.
Equally well a further low-fre-
quency valve can be added in
place of the telephones, thus in-
creasing the signal strength.

Wireless - Weelkly

Fig. 4—Underside wiring. Stiff wire is used throughout.

Components Required
- Owing to the small compass
into which the instrument is
packed, certain precautions have
to be taken to enable the com-
ponents to occupy so small a
space. The crystal detector, for
example, is of the plug-in type
requiring very small base-room.
The filament resistance is a
Lissenstat Minor, also used
because of the small space taken
on the panel, whilst the two vari-
able condensers are placed as
close together as is possible.
There are no fixed condensers,
and the following is a complete
list of component parts. As
usual, I am indicating after these
parts the makers of those used,

ATL HE
[ 4 VALVE
A ‘ @@ P

£©
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EXTRA
TERMINALS
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E0S.

A.7C. HEC
CRYS7TAL

HF SHORT CIRCLIT
TRANS L pue rom crvsra
®0s
25@® @/S
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Fig. 3.—Panel layout. For normal use the short-circuiting plug for
the crystal should be withdrawn.
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though obviously any good com-+
ponents will suit here.

1 box with ebonite panel
measuring 9 in. by 5% in. by 1 in.
(This box, complete with panel, is
of Bowyer-Lowe manufacture.)

2 variable condensers, which in
this case are each of o.oo0g ul”.
(Those used are of Ormend manu-
facture and can be commended
for having the capacity they are
alleged to possess. A 0.0003 pF
capacity variable condenser would
suit just as well as the high-fre-
quency condenser if only the
British Broadgasting band is to
be covered. If, however, it is
desired to listen to Continental
telephony—quite possible on this
set when conditions are good—the
larger condenser should be used.)

2 sets of valve legs.

10 terminals.

1 filament resistance (Lissen-
stat Minor).

2 scts of sockets for plug-in
coils.

1 short-circuiting
same.

1 socket for plug-in detector.

1 plug-in detector (Bowyer-
Lowe). The same type of detec-
tor is also made by S. A. Cutters.

Quantity of No. 16 square
tinned copper wire.

1 set of plug-in coils for broad-
cast wavelengths, cr if Contin-
ental telephony is required other
suitable coils.  Guidance in the
choice of plug-in coils for the
reception of both low and high
wavelengths may be gathered
from the chart given in Wireless

plug - for
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Weekly, Vol. 3, No. 6, or from
Modern Wireless, Vol. 1, No. 6.
If a box of slightly larger
dimensions is used, it is of course
possible to use any other type of
crystal detector conveniently.

1 or more plug-in transformers.
(McMichael, Ediswan, Tangent,
and W. & M. are four makes of
plug-in transformer which can be
used quite successfully. All these
makes have the same arrange-
ment of primary and secondary to
enable them to be interchanged.
Obviously if the connections are
not the same in the various makes
of transformer the connections to
the valve sockets will not be cor-
rect.)

The Panel

Before commencing, the usual
precaution of removing the sur-
face skin of the ebonite should be
taken. Measure the thickness of
the edges of the box, mark a line
around the under side of the
panel with a scriber equal to this
thickness, and you will then have
a guide to enable you to see just
how close to the edge you may
fit your terminals. The Ormond
condensers are fortunately made
for ‘“ one hole mounting,”’ and
therefore one has not the usual
trouble of drilling holes accurately
to enable one to mount the top
plates. A {-in. hole is required
for these condenser spindles, and
the same-sized hole can be used
for the Lissenstat, which is also
made for such mounting. It is
well to use separate valve pins,
and if you use a Morris valve
template (consisting of a disc of
steel from which project four
sharp points), you will have no
difficulty in obtaining the correct
spacing.  The Bowyer-Lowe
crystal detector is supplied with
an ebonite disc carrying the two
sockets into which the detector
plugs, but owing to the small
space in this receiver this latter

Sir,—I have just received
Modern Wireless—]anuary issue
—and note with interest the
article on  ‘‘ Modern Wireless
Choke Circuits.”” It is mentioned
that the writer—yourself—has
had no experience with Ford
coils. I have just started on this
method of amplification, and may
mention that a Ford spark trans-
former is just of the right size
for excellent signal strength. I
might mention that the original

socket -has to be cut down to a
narrow strip before securing to
the panel. Two holes at the end
of this strip should be drilled to
take 6 B.A. metal screws (clear-
ance hole as usual), and a pair of
similar holes should be drilled in
the panel beneath. You will find
it convenient to drill the two holes
in the strip first of all and then to
stand the strip over the panel and
drill through the holes in the strip.
This will enable the two pairs of
holes exactly to ooincide. It
would, of course, be somewhat
simpler to fit the separate brass
sockets into the panel, but as
these are of very large thread, a
large-tapped hole would be re-
quired, and comparatively few be-
ginners have the necessary taps
available.

The six terminals on the right-
hand side are separated exactly
$ in. from one ancther, the first
hole at the top-being 1 in. from
the edge. The four terminals on
the left are spaced an inch apart,
the two extreme terminals being
2 in. from the edge. The centres
for the condensers are 3 ins. from
each edge on a line 2% ins. from
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the bottom. The central hole for
the Lissenstat is 1 ins. from the
top of the panel, whilst the centre
line for the two valve sockets is
12 ins. from~the top, the two
centres being 2% ins. from each
side. The two valve sockets are
as close to the terminals as is per-
missible—i.e., § in. from the ter-
minal centres.
Wiring Up

As stray capacities play a very
important part in high-frequency
amplification, I recommend the
use of stiff wire in this particular
case rather than the simpler No.
22 tinned wire covered with sisto-
flex or other tubing. Keep all
wires as well spaced as' possible
and follow as closely as you can
the wiring diagram given in
Fig. s.

A final hint: after you have
soldered up all connections and
the points have cooled, retighten
all nuts before connecting your
wires to the terminals. The
reason for this is that the heat
applied to the shanks of the ter-
minals tends to soften the ebonite
surrounding them,  and loosen
them slightly.

SHORT Qﬁc‘wr ~ea
£OrR CRYSTA

CRIS7TAL

EXTRA
TERMINALS

Fig. 5.—Detailed wiring diagram to scale.

Radio Chokes i

transformer was not used, but
broken down, and the secondary
winding made use of. The
primary wire was wound off the
iron core, two ozs. of No. 36
enamelled wire wound on again
and slipped into place. The
two windings were then joined
in series and the jron wires pro-
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jecting from the sides cut flush
with the ends of the transformer.

The signal strength, by using
this choke as the first L.F, stage,
was excellent, as with 1 Det.. and
1 L.F. an experimenter’s station
4% miles away, with power of
about 50 watts, comes in on a
small loud-speaker, so that it is
able to fill a small rcom.—I am,
yours faithfully,

** SouTH AFRICAN
EXPERIMENTER, "2
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FIG. 17 shows a similar kind

of circuit in which the nega-

tive terminal of the high-
tension supply B2 is connected to
earth. In both the last two cir-
cuits the grid is shown as being
at zero potential, but we may
generally obtain a greater effi-
ciency by connecting a leaky grid
condenser in series with the grid.
Another kind of single-circuit
transmitter which has a consider-
able vogue is that which employs
two condensers in series with the
middle connection taken to the
filament. The oscillatory circuit
in Fig. 18 consists of the induct-

\
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Fig.17.—A single-circuit transmitter
which may be used when the
negative side of the H.T. supply
is connected to earth.

ance L1, the condenser Ci, and
the condenser (represented by
C2) formed by the aerial and
earth. The ends of L1 are con-
nected respectively to the anode
and grid of the valve. The con-
denser C2 acts as a coupling con-
denser through which the oscil-
latory circuit is excited, while the
condenser C4 is the usual grid
condenser. = The direct current
anode circuit, it will be noticed,
is separated from the oscillatory
circuit and the usual air-core
choke Z is employed. Both the
accumulator Br and the negative

No, VIII.

By JOHN SCOTT"-TAGGART, F.nst, P,, AM.IEE,

This series of articles began in Vol. 3, No. 6, with a consideration of the theoretical principles

underlying valve transmission
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side of B2 are connected to earth
—always a desirable feature in a
transmitter. When oscillations

are flowing in the oscillatory cir-

'J?_EB

Fig. 18—A single-circuit arrange-
ment involving a pair of condensers
in series,a middle connection being
taken to the filament.

cuit, potentials will be set up
across the condenser Cri, which
will be communicated to the grid;
this will produce changes in the
anode current which, in turn,
strengthen the oscillations in the
aerial circuit; reaction is in this
way obtained.  The aerial con-
denser C1 may either be tuned or
fixed.

Production of High-tension
Voltages

An important problem in
medium and high-power valve
transmission is the provision of a
suitable source of high-tension
direct current.© In the case of
small-power transmitters where
the anode voltage does not exceed
about 500 volts, batteries and dry
cells may be employed, although
expensive.  For voltages up to
about 1,500 the best source of
direct current is undoubtedly a
motor-generator, or in the case of
an aeroplane set, a generator
driven from a small air-driven
propeller. When higher voltages
arc required it is usual to use
either multi-phase alternating
currents or rectified alternating
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currents.  Several dynamos are
sometimes connected in series.

If we are not particular about
producing pure continuous waves,
we may employ an ordinary
induction coil to provide voltages
up to 1,000 volts. In Fig. 19 is
shown a single-circuit valve
transmitter, in  which the
secondary Tz of an induction coil
T1 Tz is connected so that the
maximum half-cycles (produced
at the break) cause the anode of
the valve V1 to become positive.
The induction coil is worked from
the accumulator B3. The make-
and-break shown in the primary
circuit should preferably give a
clear high note at the receiving

MB

7
=i
83

——

Fig. 19.—A transmitter circuit in
which an induction coil is used to
supply H.T. voltage for the plate
of the oscillating valve.

station so as to be easily read-
able. The actual note sounds
like a mixture between C.W. and
spark ; signals may be received
on a non-oscillating detector, but
best results are obtained when
using heterodyne reception.

The arrangement of Fig. 19
may be varied in a large number
of ways, but it is desirable to con-
nect the secondary Tz in such a
position that it will not be at
high-frequency potential to earth;
moreover, it should always be
shunted by a condenser.
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formers, or instruments
designed some time ago which
were intended primarily for Morse
code reception, will probably be
rather dissatisfied with the per-
formance of their sets upon the
note-magnifying side. Not every-
one realises what an important
part the low-frequency trans-
former plays in reception. It
magnifies every noise inherent in
the set, and should it be badly
put together it will give rise to
a great deal of very unpleasant
distortion.

Poor Insulation

It is most important that any
audio - frequency transformer
should have a laminated core and
that its sections should be par-
ticularly well insulated from one
another.

Many transformers of poor
quality are most inefficiently in-
sulated, and a great improvement
can therefore often be made by
attending to it. As nearly all
transformers are wound upon
bobbins, there is no difficulty
about removing the core piece by
piece. A layer of thin paper
should be fixed to each strip by
means of shellac. The core can
then be replaced, one or more
layers being left out if necessary
to compensate for the increased
thickness due to the paper.

¢¢ Solid ’* Cores

A further bad point in design
frequently met with is that the
core is held together by means
of bolts passed through it at its
corners. It is of little use to
insulate layers from one another
and then to provide four solid
connections between them of this
kind! An improvement can be
very easily made by removing
the bolts and drilling the holes
through which they passed to
2 in, Then insert a bush made
of % in. inside diameter ebonite
tube, and clamp the lamina-
tions together with % in. Whit-
worth bolts, placing a washer
made of ebonite or of shellacked
cardboard under the head of each
bolt and below each nut. (See
Fig. 1.)

Improving Cheap Transformers

ANY who have bought
Mcheap, modern - trans-
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Transformer Following Detector

The audio-frequency trans-
former which immediately fol-
lows the rectifier should, for the
best results, have a primary, the
impedance of which nearly
matches that -of the valve. If
the transformer is of a very
small size it will probably not
contain sufficient wire to give it
a very high impedance. Nothing
can, of course, be done to remedy
this short of redesigning and re-
winding the transformer, a task

which is certainly not worth
while. Omne can, however, effect
DRiLL ouT
To /4" ——0
BusH wiTH
O EBoNITE >0

Fig. 1.—Illustrating how the holding
bolts should be insulated from the
core-:

a considerable improvement by
selecting a rectifying valve, the
plate-filament  impedance  of
which is on the low side, whilst
if two stages of note magnifica-
tion are used the small trans-
former will do quite well for the
second, provided that the first is
coupled to the rectifier by a large
transformer of good quality.

Natural Resonance Frequency

Low frequency intervalve
transformers made by first-class
firms are designed by experts
able to deal properly with the
many problems which present
themselves for solution, but there
are on the market dozens of in-
struments which have been
designed by mere rule of thumb
and without any account being
taken of such factors as the
transformer’s own natural reson-
ance frequency. Every trans-
former has a frequency to which
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it responds much more readify'
than it does to others. Should
this frequency lie within the
limits of audibility certain notes
will be unduly emphasised when-
ever they occur with very un-
pleasant results. The makers”
endeavour should be to keep the
transformer’s resonant frequency
below the lower limit of audi-
bility. This may happen to be
the casé in a cheap-jack trans-
former, but should it be so it is
due, in the majority of cases, to
good fortune rather than to good
judgment. Luckily, however,
this is a thing which can be dealt
with fairly satisfactorily by the
amateur.
Adding Condensers

By shunting a suitable con-
denser across the primary of a
transformer we can tune it to
some extent so that the reson-
ance frequency of the circuit is
so low as to be inaudible. If you
are anxious to obtain pure and
undistorted reception of tele-
phony it will be well worth your
while to experiment with con-
densers of different capacities in
order to find that which gives
the best results. It will often be
found that different values are
required for speech and for
music. The writer has one
transformer which is at its best

for musical reception with a
o.o1 uF. condenser across its
primary. This mellows the

sounds in a remarkable way and
entirely does away with any
over-emphasising of particular
notes. But with this condenser
in place speech is far from satis-
factory, the speaker sounding as
though he were suffering from a
sore throat. For perfect recep-
tion of speech a condenser of
o.0005 pFF. is required.

Telephone Transformers

It is--not, perhaps, generally
realised that a good deal of dis-
tortion can be produced by the
telephone transformer when low
resistance ’'phones are used.
This is again due to an unsuit-
able resonance frequency which
can be dealt with in the manner
indicated for intervalve trans-
formers.

{ NEXT WEEK: THE TYPE W 2 :
:  RECEIVER. An interesting two &
valve instrument with very selec: &
tive tuning arrangements. a
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The Cabinet

HE panel for this receiver

I is laid out in accordance
with the dimensions given

in Fig. 7, which is drawn to half
scale. 'From this drawing
measurements may be taken by
means of dividers and the result
multiplied by two. With all
drill holes made and the panel
squared up, the surface on both
sides of the ebonite should be
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How to make a 3-Valve Panel

Recelver

TYPE W 1.
By HERBERT K. SIMPSON.

Below will be found further constructional details and half-scale layout of the panel for

building the receiver.

(Concluded from Vol. 3, No. 12. Page 393).
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until all evidence of the glossy
finish is removed.

Full dimensions of the cabinet
are given in Fig. 8, and no difh-
culty should be experienced by a
careful worker. The cabinet
could, of course, be obtained from
a firm specialising in this form of
work. The cost, in this case,
should be, at the most, 18s. The
panel is secured to the cabinet by
means of wood screws, situated

Wireless Weekly
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Testing

The set may now be tested.
Connect up the H.T., L. T. and
grid bias batteries to the terminals
indicated in Fig. 3. A suitable
voltage for the H.T. battery is
70 volts, and for broadcast recep-
tion, a number 50 Igranic coil
may be used in each socket.

Starting with one valve, con-
nect the telephones to terminals
1 and 2, leaving 3, 4, 5 and 6

rubbed with fine emery paper near each corner of the panel. free. Connect the aerial lead to
e 2" ) >
f )
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Fig. 7—Layout of the panel.
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by means of dividers should be doubled,
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This figure is drawn to half scale therefore all measurements taken from it
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Fig.8.—A photograph of the underside of the panel of the three-valve panel receiver showing the
disposition of the components and neat arrangement of wiring. The two rods seen on the
bottomn of the left hand side of the panel are the adjusting rods for the aerial and reaction coils.
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Fig. 9.—Another photograph of the receiver seen from a different angle. Many of the actual
connections and the scheme of wiring - may be gathered from this

illustration. Two
adjusting handles for aerial and reaction coils which are not visible in Fig. 8 may be seen here.
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terminal A, leaving B free, and
join C, D, and E. This brings
in the constant aerial tuning
system, which makes initial tun-
ing child’s play.  Turn on the.
filament, and move the variable
condenser over its scale to find a
signal, keeping the two coils
separated. When signals are
heard, move the telephones to
terminals 3 and 4, and join 1 to 2.
Turn on the filament of the second
valve, and note that the signal
strength has greatly increased.
The third valve may now be
added in a stmilar manner, and a
further increase noted. Those
who are more than 10 miles from
a broadcasting station may care
to try the full three wvalves
straight away.

Operation of the Receiver

It may again be impressed
upen the operator that it is essen-
tial to keep the two coils well
separated when tuning the set to
any station, as the set is easily
capable of oscillation if coupling
is tight enough, and considerable
interference may be caused to
neighbours. When a station is
heard, the two coils may be
brought closer, to increase the

s0csssscssesssee

™\HE amateur constructor is
frequently faced by the
problem of making a large
oblong, square or round hole in
the panel of a set under construc-
tion. To make these neatly and
at the same time fairly quickly
is not at all a difficult matter if
you know how to set about it.

In the first place, the hole must -

be carefully marked out, prefer-
ably on both sides of the ebonite,
with setsquare and scriber, or
with dividers if the hole is to be
of round shape. The scratched
lines should be deep, so that they
will not be easily obliterated by
cbonite dust.

Two tools are suitable for the
operation of cutting out; the
first is a fretsaw fitted with a
stout blade suitable for cutting
metal ; the ordinary fine wood-
working blade snaps very easily

P00 00000000000000000000000000000NT0000000000000000000000.00000000000000000000000000008

MAKING LARGE HOLES IN
EBONITE
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Fig. 8 ~Constructional details of
the containing box.
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signal strength, but it will be
noticed that at a certain point the
incoming signal is - distorted.

This is the point where the set °

commences to oscillate, and thé

coils - must be moved  slightly”

apart. The fact that the set is
oscillating may be ascertained by
the presence of a hiss when no
station is being heard, or a howl
when listening to an incoming
signal. Another test is by wet-
ting the finger and touching the
aerial terminal. If a click is
heard on touching the °ter-

minal and also when the finger is’

removed, the set is in a state of
oscillation, and the coupling

esescessensecssans

if #t is used upon ebonite. The
second is known as a jeweller’s
hacksaw. This has a rather deep
frame with a gap of about 4% or
§ in. into which miniature hack-
saw blades of very fine cut can
be fitted. These blades are
narrower than the ordinary hack-
saw blades, which enables them
to be turned a little if one is
cutting cut a curve. The writer
has found that with both types
of saw it is best to adopt the
Chinaman’s method of setting
the blade to cut on the draw
instead of on the thrust. If they
are placed in the handle in the
ordinary way one is rather apt
to buckle them, which, of course,
leads to disaster, when making
an outward stroke into thick
ebonite.

Having provided a suitable
saw, the next process is to drill
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between -the two eoils -must- be
loosened. ~ Fine adjustment on
the coil-holder being obtainable,
it may be utilised to obtain just
that degree of coupling between
coils where the set is slightly off
the point of oscillation.

A little practice will enable
signals from distant broadcasting
stations to be tuned in, while
amateur  transmitters - may - be
heard by sibstituting smaller
coils. ~Longer wave. reception
will, of course; necessitate the use
of larger coils. -

Results

The set gave excellent results
on quite an ordinary aerial, 2BD,
3Z2Y and sIT coming in very
well, while 2LO, 12 miles away,
was heard with no aerial, the

“earth lead being connected to

terminal A.

Blue prints of the panel layout
and of the wiring diagram of this
receiver may be obtained from
the offices ‘'of Radio Press, Ltd.,
price 1s. 6d. each, pest free.

In response to inquiries the
Royal Transformer used: in the
above set may be ebtained from
Messrs. R."A. Rothermel, 24-26,
Maddox Street, Regent Street;
W1,

holes of a size large enough to
allow the blade to be inserted.
In the case of a rectangular hole
these should be at the corners;
for a round hole drill half a dozen
holes round the circum{erence,
making all -the holes well inside
the scribed line. Now cut from
one to the next, taking care not
to cut into the scribed line.
When the unwanted piece of
ebonite has been removed the
hole may receive-its preliminary
trimming with-a rasp. This is
one of the most- useful tools in’
the constructor’s outfit, for it
enables a piece of ebonite to. be
cut roughly .in the shortest
possible time.  Use a -D-section
rasp, the flat side of which is
about £ in. across. Thig side is,
of course, used for straight-edged
holes, whilst the curved. side is
excellent for trimming. up round
ones. Trim with the rasp until
you are within ‘about 1/32 in, of
the scribed line, then apply a
medium-cut file, exchanging this
later for one of fine cut and
finishing up the edges with fine
emery cloth. R. W. H.
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HE experiment conducted by the British

l Broadcasting Company in picking up and
relaying the signals from the American
broadcasting station KDKA at Pittsburg are of
more than usual interest. The 100-metre wave-
length used by KDKA is none too easy to pick
up, special apparatus being required for effec-
tive reception.  In order that the experiment
might be as successful as possible, arrange-
ments were made to erect a receiving plant at
Biggin Hill Aero-
drome, facilities being
kindly provided by the
Royal Air Force. The
two main advantages
of this site are, firstly,
that the ground is very
high and thus free
from screening, and,
secondly, it is sufh-
ciently far away from
inhabited areas to re-
move possible trouble
from amateurs search-
ing for the 100-metre
carrier wave with
oscillating valves.
The three photographs
on this page will give
readers of Wireless
Weekly a good idea
of the general ar-
rangements.  On the
right-hand side you
sce the aerial sup-
ported between two
masts and led into the
building on the left.
Actually the. aerial
is of cage formation,
the upper portion
being carried on 6-in.
hoops. For earth
connection either a
small counterpoise
(seen suspended be-
tween the masts) or a
metal plate earth can
be used. In addition
a frame aerial, con-
sisting of two turns
of wire around a 4-ft.
6-in. frame, is avail-
able, while experi-
ments have also been

The Biggin Hill Experiments of the British Broadcastmg
Company
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carried out on a Beverage aeérial specially

erected for the purpose. :
Inside :the cabin a multitude of apparatus

will be seen.

amplification on the fundamental frequency
before theé transfer from.short- to long-wave

magmﬁcanon is effected. The first valve of the.

series is fitted wnth a tuned anode coupling, this

The super-hetérodyne principle -
has been. adopted, but - the unusual arrange- -
ment is adopted of arranging considerable "
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on the left is of the receiving
Biggin Hill. The frame aerial
'ly used to receive KDKA.

on the right is of the receiving
gin Hill. A counterpoise or
earth can be used at will.
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in a tin biscuit box, while the tuned anode panel
is shielded with copper foil, this latter being
earthed. D.E.V. valves were used throughout
the set, except for rectification when D.E.Q.’s
were fitted. On the note-magnifying side there
were three L.S.5 valves working with 200 volts
on the plate. It is of interest to note that the
whole of the high-tension supply to this receiver
was provided from accumulators. After the
signals have been magnified in the manner
explained, a step-down transformer passes them
to the land line. Two pairs of telephones were
shunted across the output side of this trans-
former, so that the engineers in charge could
listen for the signals. In the next room was a
two-valve receiver, consisting of a detector valve
followed by one-note magnifier, by which, with
the help of a small aerial between the huts, it
was possible to listen to the actual re-trans-
mission from 2LO. It is hoped to repeat these
experiments every Saturday night.

The Westinghouse station, KDKA, is run
by the Westinghouse Electrical and Manufac-
turing Company, of East Pittsburg, Pennsyl-
vania. The concerts have been transmitted for
some time on 326 metres and 100 metres simul-
taneously.~ The 100 metre transmission operates
with an average aerial
energy of 7 kilowatts.
The particular short
wave transmission
was originally planned
/ ' so as to supply other
districts with relayed
concerts from the
studio at East Pitts-
burg. In particular,
the station at Hast-
ings, Nebraska, picks
up the 100 metre
signals and relays
them on a wavelength
just under 300 metres
for the benefit of
broadcast listeners in
this district. A com-
parison has  been
made of the results
obtained in picking
up KDKA on
Saturday evening in
Manchester and in
various parts of Lon-
don, and the results
obtained at all these
places are identical
with regard to the
ratio of atmospherics
to signal strength.
The reason for mak-
ing this comparison
was that there was a
suspicion that the Big-
gin Hill site might be
specially subject to
atmospheric  disturb-
ances.
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. An Experimenter’s UnitReceiver |

5 g

| By H. BRAMFORD. 2

5 The following is the fifth of a short series of articles which began in Vol. 3—No. 9. %
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Unit No. 4 manner. First mount upon the

This unit takes the form of a
low-frequency amplifier, the only
components necessary being an
ebonite panel measuring 6'in. x 4
in. x 1 in., one intervalve trans-
former, and four terminals. The
transformer, which should be of
good make, should be.purchased.
A photograph of the complete
panel is shown in Fig. 21.

Panel Drilling
As in the case of all previous
units the panel should, after drill-
ing, be rubbed on both sides with
fine emery paper in crder to
remove its glossy but undesirable

surface. The holes should be
drilled to clear the terminal
SCreaws.

Assembly

The assembly of this unit is
best executed in the following

Fig.21—Photograph of the panel.
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Fig, 22—Wiring diagram.

panel the four terminals marked
I.P., O.P., I.S., O.S., as shown
in Fig. 21. Next mount the low
frequency transformer on the
underside of the panel by means
of four screws, passing throughi
the four lugs of the transformer.

The connections are made thus.
The input primary (1.P.) of the
transformer is connected to the
terminal marked I.P., and the
output primary (O.P.} to the ter-
minal marked O.P.  The input
secondary (I.S.) is connected to
the terminal marked 1.S., and the
output secondary (O.S.) to the
terminal marked O.S.

Operation
With this and the valve panel
unit next to he described, we are
able to try out single valve cir-

cuits, using the crystal as a
detector and the valve as an
amplifier.

In view of the possibility of acci-
dentally applying the high-
tension voltage to the valve
filaments of a set, what is the
best possible safeguard ?

_Probably the best precaution of
all is to include in the high-ten-
sion battery circuit either a high
resistance, such as an ordinary
high voltage lamp bulb, which
will limit the current in the event
of an accidental short circuit, or
a_suitable fuse.

Why is it that stranded copper
wires are usually recom-
mended for aerials?

High-frequency currents travel
almost entirely on the surface of
the conductor, and hence to re-
duce its resistance it is desirable
to let it be composed of several
separate strands, since in this
way a greater surface is obtained
for the current to travel upon.
For the best results also, the
wires should be separately insu-
lated, as is the case with stranded
enamelled copper wire, which is
now so.frequently used.

Some Simple Wireless
Questions Answered

(Continued from page 410)

What is meant when it is said that
the waves emitted by a par-
ticular transmitter are sharply
tuned ?

A sharply-tuned wave is one
which produces signals in a
receiving circuit only when the

latter is exactly adjusted to the

correct wavelength. The oppo-
ssite of a sharply-tuned wave is a
broadly-tuned, or flatly-tuned
wave, which may be heard over a
considerable range of adjustments
upon the tuning dial of the
receiver. The waves from a spark
transmitter are a good example of
the fairly flatly or broadly-tuned
wave; continuous wave signals
afford a good example of the
sharply-tuned type.

426

If the number of turns upon a
tuning coil is doubled will it be
possible to tune to twice the
former maximum wavelength?

This result does not follow,
because the wavelength varies
directly as the square root of the
product of the inductance and
capacity in circuit. If the
capacity remains constant and the
inductance is doubled, the wave-
length will be increased by the
square root of two, namely, 1.414
times. With the ordinary single-
layer cylindrical type of tuning
coil, however, with turns clcsely
wound, doubling the number of
turns more than doubles the
inductance, and this compensates
considerably for the subsequent
‘‘ square root,”’ the nett practical
result being that doubling the
number of turns on a tuning coil
almost doubles the wavelength
-obtainable upon a given -aerial.
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How to Use the ““Wireless Weekly

Omni Receiver

By JOHN SCOTT-TAGGART, F.Inst.P., AM.ILE.E,

The first of a series of weekly chats dealing with circuits and experiments which may

Omni receiver is made,

the experimenter has an
enocrmous field of experiment
open to him. He can, in a
moment, try out practlcally any
circuit descrlbed in any book or
magazlne three minutes is a.mple
to wire up the terminal board in
the particular manner desired.
Instead of having to arrange a
new panel, drill holes, and make
or buy a cabinet, or alternatively
to arrange a number of strag-
gling wires over the table, the
builder of the Omni receiver is
able, whenever he sees .an in-
teresting-looking circuit, to try
it out without the least delay.

The rubber-covered leads for
joining the terminals together
have, as has already been stated,
fishtail Jugs soldered to the ends.
A selection of different lengths
will be required, and the follow-
ing sizes will be found suitable :—

2} in., 5 in, 8 in., 12 in.

I would advise anyone starting
to make up a dozen 2% in. con-
necting links, a dozen 8 in. links,
half-a-dozen 5 in., and half-a-
dozen 12 in, links.

These links may be purchased
from Messrs. Burne-Jones & Co.,
1td., of Montford Place, Ken-
nington Road, London, S.E.11.
This firm is prepared to supply
any parts for the Omni receiver
exactly as described. We have
examined, and are thoroughly
satisfied with the good workman-
ship of all the parts, engraved
panel, etc. No doubt other
manufacturers will desire to
supply the necessary parts, but
up to now this enterprising firm
is the only one which has asked
for permission to supply.

A Single-Valve Dudl Receiver

Fig. 2 is one of the circuits
which may: conveniently be tried
on the Omni receiver. It will
be seen that the valve Vi1 acts

ONCE the Wireless Weekly

be tried out on the Omni receiver.

as a high-frequency amplifier,
and that the amplified currents
are rectified by the crystal
detector D, the low-frequency
currents being then fed back into
the grid circuit of the valve and
amplified by the valve, the ampli-
fied currents passing through the
telephones T.

The condenser Ci has a
capacity of o.0005 pF, while C2
has a capacity of o.oo1 uF. The
condenser C4 has a value of o.002
pF, while C3 has a maximum

Thas article should be studied
by all readers, because a per-
usal of it will convince all
of the peculiar advantages
of this type of receiver for
experimental work.

capacity of o.0005 -uF. The
crystal detector D should be of
a good pattern, and the latest
Burndept crystal detector is the

type used on original Omai re-
ceiver itself.  This-detector has
a beautiful control and is one of
the best types on the market
to-day.

Let us first of all wire-up the
Omni receiver in accordance with
this oircuit, and then we can
carry out a few experiments
which will only take a short time,
but which will-be of considerable
interest.

Having the Omni receiver in
front of us, and before connecting
the six-volt filament accumulator
and the 8o-volt ' high-tension
battery to the terminals on the
front of the panel, we will proceed
to open the lid and join up the
necessary terminals on the termi-
nal panel. Nineteen ccnnections
are necessary; this may seem a
lot, but actually quite as many
are made as if you were wiring
the underneath of a panel. The
actual flexible leads required are
as follows :—

Eight of 2} in. long.

Seven of 5 in. long.

Three of 8 in. long.

One of 12 in. long.

Fig.1.—A hitherto unpublished photograph of the Omni Receiver.
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Fig. 2.—A single-valve dual circuit which may be obtained
on the Omni Receiver.

The first thing to do is to join
the terminal g1, which is on the
inside of the front panel of the
Omni receiver, to terminal 5o,
which is one of the terminals of
the left-hand coil which is
plugged into the front of the
panel. The lead between 51 and
50 is 2} in. long, this length
being just about sufficient. Next,
join terminal o to terminal 42
by means of a 23-in. link; then
join terminal 49 to 34 by a §-in.
link ; next, join 42 to terminal 12
whnch latter is the grid terminal
of the first valve which we
propose to use; an 8-in. link will
be required for this purpose. The
next stage in joining up the
terminals is to join 34 to 30 by
an 8-in, link, and then 29 to 48.

Instead of proceeding in this
way, it will be much simpler to
give a table, or key, to the wiring
of the terminal panel, and this
key, starting from the very
beginning, is given below. On
the right-hand side of the key,
the length of the link required is
given, but this will not be done
in future, because it is a matter
of commonsense for the experi-
menter to pick up a link of suit-
able size to fit the terminals, and
if it is of the wrong size to try
another out of his pile.

§I—50 2% in, link.
§50—42 2% in.
49—34 5 in.
42—12 8 in. ,,
34—30 8 in. ,,
29—48 8 in. ,,
29—~137 2% in.
30—38 2% in. ,,
4~—2 Sgminks o
2—1 2} in.
9—T10 o (v s
10—23 12 in. ,,
3124 2} in. -,

32—40 2} in. link.
23—39 S m.
31—47 5 1" 13
4—20 G AT
28—22 geiriner ¥
21—23 Lo LU AR
When all these connections

have been made, jomn up the low-
tension battery to the lower two
terminals on the front of the
panel on the right-hand side; the
terminals are marked L.T. + and
L. T.—im Fig. 1, which appeared
on page 273, Vol. 3, No. g, of
Wireless W eekly, dated February
6, 1924. The size of the accumu-
lator, of course, will depend upon
the tyvpe of valves used, and six
volts is required in the case of
ordinary bright emitter valves.
The hirh-tension battery is also
connected across the terminals
H.T.+ and H.T. — in this figure,
and the value of the high-tension
battery will depend chiefly upcn
whether phones cr a loud-speaker
is to be used. As it will be pre-
sumed that telephone receivers
are being used on this circuit,
6o volts high-tension will be
ample.

The aerial is connected to the
aerial terminal, which is the left-
hand one of the two at the top
of the front ponel ilustrated in
Fig. 6 (on page 309); the earth
is oonnected to the terminal to
the right of this one. Telephone
receivers are connected across the
telephone terminals at the foot of
the front panel shown in Fig. 6.

The valve is now inserted into
the left-hand valve holder when
looking at the front of the panel,
and the Lissenstat is adjusted
until the correct valve brilliancy
is obtained. A No. 25, 35 or 50
coil is now plugged into the left-
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hand coil holder on the front of
the panel, i.e., the one which is
connected to the terminals 49 and
50. A No. 50 plug-in coil is now
inserted into the coil holder Li
in Fig. 1, on page 273, i.e., the
coil holder furthest back on the
three-way coil holder at the side
of the cabinet. No coils are con-
nected in any of the other sockets.

The set is now ready for opera-
tion, and the only adjustments
are the condensers C1 and C3 of
Fig. 2 of this article.

If you are worried about tuning

in to your broadcasting station,
try constant aerial tuning, which
has been described in these
columns. In other words, insert
a o.coo1 pF capacity condenser
in series with the aerial, and use
a No. 50 coil in the coil socket
49-50-
If this is done, only a slight
alteration of the wiring key is
necessary. The key would now
begin :—

Sh=3
11—350
50—42

and so on from line three of the
above key.

Very good telepliony could be
received over 50 miles on this
circuit, and up to about 8 miles
good loud-speaker results are
obtainable. In the latter case a
little more high-tension voltage
is desirable,

Some Experiments

Looking at Fig. 2, we can
carry out several interesting
experiments. Suppose we find
that the receiver tends to produce
a buzzing noise, which is due ‘o
low-frequency reaction. The first
thing to do is to try reversing
the leads to the primary Tr of
the transformer; this reversal is
accomplished by reversing the
leads going to the terminals 21
and 22; in other words, take the
lead going to 22 off 22 and put
it on the terminal 21 from which
the lead which already goes there
has been withdrawn. Then con-
nect the end of the lead which
went to 21 to the terminal 22.
This mayv cure the undesirable
buzzing ; in any case the experi-
ment is worth trying out to see
whether any louder results are
cbtainable by doing this, whether
the valve buzzes or not.

If vou find the circuit tends to
buzz, cven after trying . out
several experiments with it, try
connecting a ‘variable 100,000-



March 5, 1924

ohm resistance across the grid
terminal and positive side of the
filament accumulator Br. This
is done by adding to the above
key, by joining 12 and 36 and also
44 and 40. The middle Watmel
variable resistance, shown on a
line with the crystal detector in
Fig. 6, is the one to adjust, and
at a certain adjustment it will
probably be found that ‘the valve
will stop buzzing, and quiet will
reign, y
Another experiment is to try
the effect of removing the con-
denser C4 across the telephone
receivers. In the circuit we have
joined up, the condenser C4 has
a value of 0.002 pF, but we can
try doing without this condenser
by removing the links between 31
and 39. If it is now desired to
try a o.0003 uF condenser across
the telephone receivers, as is
sometimes better, connect the
terminals 19 and 23, and 27 and
41.
Another experiment which can
certainly be carried out on the
Fig. 2 circuit,’is to try connecting
the telephones T, shunted by the
condenser C4, next to the anode
of the valve instead of in the posi-
tion shown. If this is done, the
telephones should not be touched
with the hand, once they have
been adjusted on the head, and
the less movement of leads, the
better, because. the telephones
will be at a high-frequency poten-
tial to earth, which is not very
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Fig. 3.—The terminal board.

desirable. A loud-speaker, on
the other hand, could be placed
next to the anode of a valve with-
out any ill effects, because it is
stationary and well insulated in
nearly every case. The high-fre-
quency oscillations in Lz C3 may
not be quite as strong, but the
circuit is certainly made more
stable.  The following changes
from the standard key given at
the beginning of this article
should be made :

Instead of the connection 10-23
in the master key above, join 10
to 24. Instead of the connection
21-23, join 21 to 24. Instead of

the connection 31-24, leave these
two terminals unconnected.

Having made these modifica-
tions, take the lead out between
2 and 4, and join 4 to 23 and 2
to 41 ; the remaining connections
are left as they were.

This makes a very interesting
comparison with the original cir-
cuit as given, and many interest-
ing lessons may be learnt from it.

Those who care to try, may
like reversing the leads to the
crystal detector; in other words,
the leads to 20 and 28 are re-
versed.

6th (THurs.).—3.45, Miss. Isabel
Forsyth’s Students’ Orchestra.
7.30, Orchestra. Mr. Barnett
Cohen, baritone. Mr. G. Hodg-
son, tenor. Miss Nora Delmar
(London), soprano.

7th (Fr1i.).—3.45, Mr. R. Elliott,
piano.  Mr. E. Hudspeth, tenor.
Mr. J. Mackintosh, cornet.

8th (Sar.).—3.45, Walker’s Band
relayed from Tilley’s Orchestra.

Mr. Kemp Jordan, baritone. Mr.
Catcheside =~ Warrington, enter-
tainer. Mr. Babbs, violin. Miss

Nora Studley, mezzo-soprano.
gth (Sun.).—3, Mr. Oppenheim’s
String Quartette. Miss Hilda
Rood, contralte.  Mr. Harry
Frater, bass. Mme. Leonora Howe

soprano. 8.30, 7th Batt. Durham
Light Infantry Band. Mme.
Elsie Downing, soprano. Rev.

P. Ashton, religious address. Mr.
Fred Charlton, baritone.

1oth (MoN.).—3.45, Miss G. Edmon-
son, piano. Mme. F. Cox and
Mr. J. Saul, duets. Mr. W. A,
Crosse, . piano. 8.30, ‘ Old
Favourites’”” Night. Orchestra.

90000000000000000000000000000000000000000
.

Broadcasting News

(Concluded from Page 413.

Miss Evelyn Wilson, soprano. Mr.
Wm. Laws, violin. Mr. Wilson
I?evt(:liidge, tenor.
1ith  (Tues.).—sj.
Wall’s Trio. 1% 1
Choir.
bass.

Miss Rosina
7.30, St. Dominic’s
Mr. G. Parker (London),
Miss = Lilian Coburn,
soprano. Mr. W. A. Crosse,
piano. Newecastle Players Reper-
tory Theatre Company in * The

Lost Silk Hat,” by Lord
Dunsany.

0 O a
LYMOUTH. — The Ply-

mouth Station should be
functioning before these notes ap-
pear, and the B.B.C. are fortu-
nate in having as a Station
Director there Mr. Clarence Shir-
ley Goode. Actively engaged in
the theory and practice of wire-
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less telegraphy for over ten
years, Lieut. Goode is now one of
the pioneers of this extremely
young science. He was one of the
first instructors of the modern
phase of wireless in the Royal
Engineers. In France and Bel:
gium he controlled some of the
most responsible wireless stationg
including the famous wireless
listening posts in Hill 6o,

i} a 08
Simultaneous Broadcasting
Events.
MARCH.
sth  (Wep.).—B.B.C.
Critic.
6th  (Tnurs.).—B.B.C. Musical
Critic. Talk by Radio Society of
Great Britain. ‘
7th (Fr1.).—B.B.C. Film Critic.
8th (Sat.).—Savoy Bands.
oth (Sun.).—Big Ben Time Signals.
1oth (Mon.). — B.B.C. Literary
Critic.
11th (Tues.).—French Talk.

Oramatic



Wireless Weekly

000000080003 000

constructors have

ANY
M difficulty in drilling . and
tapping holes which do not

go right through the ebonite of
the panel from side to side. No
matter how careful one may be it
is almost impossible when drill-
ing with a plain drill not to drive

SET SCREM.

Fig. 1.—Illustrating the drill *“‘stop.”

it in a little too far-at times, with
the result that an unsightly bump
appears on the upper surface of
the panel. This can be avoided
by a very simple expedient. A
little gadget will have to be made,
but as 4 B.A. screws are the only
size used for this purpose, it is
unnecessary to construct more
than one of them. Obtain a }-in..
length of $-in. round brass rod
and drill a-4 B.A. clearance hole

esscessseses

Book Review

. Tuning Coils and How to Wind
Them. By G. P. Kexpnarir, B.Sc,
(Radio Press, Ltd., 1s. 6d.)

Probably no part of a receiving
set is so potent for good or ill
as the tuning inductances, and,
as the author of this book points
out in his preface, probably no
part is more-neglected by most
experimenters.  Actually, good
coils can make all the difference
between fair and really good
reception. and the author’s object
in presenting a clear and prac-
tical ‘exposition of the whole
subject - of the design and con-
struction of tuning coils is a most
commendable one.

Cee0e00000000000000000000000000000000000000000000000000000000000000000000000000000080000

A Drilling and Tapping Hint
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through it from end to end, as
shown in Fig. 1. File a little flat
upon it, make a punch mark, and
drill a 4 B.A. tapping hole, run-
ning right into the hole pre-
viously made. Tap this and in-
sert a cheese-head setscrew.
With the help of the ruler the

:drill can now be set to go to any

required depth and no further;
thus, if the setscrew is properly
tightened up, the brass collar will
act as a stop, automatically sus-
pending operations as soon as the
hole is of the proper depth.

Tapping such holes has been a
puzzle to many constructors.
One should start with an ordinary
plug tap with a slightly tapered
point. When two or three turns
of thread have been put on, this
should be exchanged for a square-
ended bottoming tap, which is
able to go right down to the end
of the hole.  This seems easy
enough, but the difficulty is to feel
exactly when the bottom is
reached ; one is apt to give one
turn too many, with the result
that the threads are stripped, for
one cannot afford to take any
liberties with such soft stuff as
ebonite.

It is not necessary here to make
up a gadget of any kind. One
requires no more than a pair of

The 1,600 Metre Station

(Concluded from page 408)

condemned to spend long dreary
evenings in the country without
the possibility of distraction of
any sort. The high-powered
station is additional to the pre-
sent service, and will bring in all
those not adequately served at
present.  Must it be-said that
those who are satisfied at present
have for purely theoretical and
recondite reason denied to others
their right to enjoy broadcast-
ing? Must it also be said that a
few manufacturers, traders and
others are evidencing short-
sightedness in any uneasiness
they may have, cutting off their
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4 ‘B.A. nuts placed upon the
threads of the taps. The ruler is
placed against the tap and the
fower nut is screwed down until
its distance from -the end of the
tap is exactly equal to that of the
depth of the hole to be threaded.
The upper nut ts then turned down
upon it and the two are tightly
locked together.  Tapping can
now be done with a certain
amount of confidence, for ence the
tap is at the bottom of the hole,
the nuts will jam against the
ebonite and give warning.

In tapping holes of this kind it
must be remembered that the
dust cut out by the tap cannot
escape, as it can when a straight

Fig. 2.—Showing how nuts may be
used to prevent the tap running
too far.

through hole is being threaded.
Hence it is necessary to remove
the tap altogether and to shake
out the dust after each two or
three turns have been made. If
this precaution is neglected, dust
will accumulate upon the bottom
of the hole, reducing its depth and
so causing the tap to jam and
strip the threads before the indi-
cator nuts comes into contact with
the surface of the panel.
R. W. H.

nose to spite. their- face. We
are opening up to them, if and
when this high-powered station
gets going, a market greater than
they have ever had before.
Remember it is all problema:
tical as “to whether the station
will be built. We are only going

to experiment, and much will
still have to be done even if
this is successful before the

actual scheme is approved.

EpiTorR's NoOTE.—4 comment-
ary on this article will be found
on the Editorial page of this
issue.
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NE does not often see nowa-
Odays the tubular variable

condenser, which was at one
time very popular for wireless
work, the reason being that a
very much more compact device
can be made up by the use of
fixed and moving vanes. A tubu-

Ou7ER

Fig. 1.—Construction of outer and
inner tube ends.

lar condenser is, however, very
useful indeed where a small vari-
able capacity is required, since it
allows very fine adjustments to be
made, and it has also the advan-

tage - of having a minimum
capacity that is practically
negligible.

This condenser consists of two
metal tubes, one of which is fixed,
whilst the other slides inside it
like the secondary of a loose
coupler.

A useful little condenser with a
maximum _ capacity of about
0.00006 uF can be made in the
following way. It is intended for
use as a *‘ vernier !’ in parallel
with larger condensers in aerial or
closed circuits :—

Procure two lengths of thin
brass tubing, the first with an
outside diameter of 11 in. and a
length of 31 in., the second
3 in. in length and 1 in. outside
diameter. If these are made of
metal 1/16 in. thick, the clear-
ance between them when the
smaller is placed inside the larger
will be 1/16 in. all round. Pre-
pare plugs for one end of the
larger tube and for both ends of
the smaller. These may be cut
from ebonite rod of appropriate
size. They are fixed in place by
small countersunk screws, the
heads of which, in the case of the
smaller tube, are filed down until
they do not protrude above the
brass. In the plug of the larger
tube are drilled and tapped two
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A Tubular Condenser
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6 B.A. holes for the screws, which
secure it to the endpiece, and two
3-in. holes for the guide rods;
those of the smaller are drilled as
shown in Fig. 1. The 3-in.
holes, which must be made per-
fectly true, are for the rods upon
which the tube slides; those
tapped 6 B.A. take the screws
which fix in place. the handle by
means of which the tube is
moved.

Ebdnite Endpieces

Cut out two endpieces of 1-in.
ebonite 2 in. square. Fix the
larger tube to one of these by
driving screws into its plug and
making the hole in the other large
enough for  the tube to pass
through. = The endpieces may
now be mounted upon a base
7 in. in length and 3 in. wide.
This may be made of hard wood,
the two terminals being fixed into
ebonite panel bushes such as can
be obtained from advertisers;
3 in. beyond the second endpiece
fix a piece of ebonite 1% in. high
and 2 in. wide. Obtain two per-
fectly straight pieces of 3-in.
round brass rod 7 in. long and
put a thread on to the ends of
each. . Fix these parallel and

% in. apart between the first end-
piece and the smaller support,
taking care to see that they are

Fig. 2.—Dimensioned arrangement
of finished parts.

so placed that when the smaller
tube slides upon them it is pro-
perly centred in the larger.
Solder one end of a piece of flex
to the smaller tube and bring the
other to one. of the terminals.
Connect the larger tube to the
second terminal by means of a
piece of insulated wire. Fasten
a short piece of ebonite to the
outer plug of the moving tube to
act as a handle. The condenser
is now complete, except that it
is better to cover the inner tube
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with a couple of layers of waxed
paper, which, besides increasing
the capacity, prevents the two
tubes from touching in case there
should be any play. It is best
done by giving the tube a good
coating of shellac and wrapping
the paper. round it whilst the
varnish is tacky.
R. W. H.

Use a Separate
Heterodyne

esssceennscscoe
escee0ssevesete

Although on short waves a
separate heterodyne will not give
appreciably stronger C.W.
signals than an = autodyne
receiver, there are yet certain
advantages which are well worth
having.  First of all, of course,
our C.W. reception can be car-
ried out in a sportsmanlike way.
It cannot be too strongly em-
phasised that the man who goes
hunting round for C.W. signals
by swinging his condenser to and
fro when the set is oscillating is
causing far more irritation to real
experimenters who are listening
for short-wave signals than a
similar procedure would cause on
broadcast wavelengths. In
broadcast reception the average
receiving set is not particularly
sensitive, yet even in these cases
we all know the worry of the local
oscillator. On short-wave recep-
tion, however, a large number of
experimenters are listening for
signals coming from low-power
transmitters 3,000 miles away,
and unless their sets are adjusted
to the utmost sensitiveness they
will hear nothing whatever.

An oscillating single-valve sef
half-a-dozen miles away may give
stronger signals than those from
an amateur transmitter on. the
other side of the Atlantic, so that
there is a real moral obligation to
use a separate heterodyne when
endeavouring to pick up C.W.
signals on these waves.

A separate heterodyne can be
made up in many ways, and as it
consists of a single valve in a
circuit in which the grid and
plate are coupled together to pro-
duce oscillation, obviously there
are numerous varieties possible.
An excellent design for short
wave work was published in
Wireless Weekly, Vol. 3, No. 7

(23rd January)
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between the tuned-ancde
with reaction circuit and a
valve detector, followed by a low-
frequency amplifier, seem to
indicate that the oldest of old
circuits is also one of the best.
We have become so used to not
using reaction on the aerial that

A

R ECENT comparative tests

reaction is introduced from the
second valve on to the tuned-
anode circuit. The use of a
tuned-anode circuit is always
accompanied by a violent ten-
dency to oscillate, and this is
absent when an aperiodic reaction
coil is used. There is a much
better control of the reaction,
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Fig. 1—A two-valve circuit using direct reaction on the aerial.

we have rather lost sight of the
advantages of the kind of cir-
cuit illustrated in Fig. 1.

The first valve V1 acts as a
detector using a leaky grid ocon-
denser ; this circuit also involves
constant aerial tuning, a small
condenser of o.ooor uF capacity
being connected in series with
the aerial. The inductances Li
and L2 may, for a broadcast
waveband, be No. 50 coils and
the condenser Cz may be fixed
and may have a capacity .of
0.002 uF. The circuit will give
excellent results, and.it is not
nearly as likely to produce inter-
ference as most people think.
There is general apprehension
that circuits using reaction on to
the aerial cause a great deal of
interference, but my own experi-
ence is that circuits using an
aperiodic reaction coil often give
far less interference than those.
using a tuned-anode circuit, even
though, in the latter case, the

and ‘if self-oscillation is set up,
it- happens, not accidentally, but
on purpose, and may easily be
stopped by moving the reaction
coil away from the grid circuit

apply his reaction deliberately in
a manner which is very easily
controlled. Every experimenter
is entitled to one squeak per
evening, just as a dog is entitled
to one bite. The man who never
made a valve oscillate has yet to
be discovered, and the trouble
about self-oscillation is that you
have usually got to get there and
come back before you really know
that you are near that very
sensitive danger zone. The per-
fect control of reaction which is
obtainable on a straightforward
circuit of the Fig. 1 type is a
great advantage.

Fig. 1 is reproduced here, not
for the purpose of reminding
readers of the value of the simple
reaction detector valve followed
by a low-frequency amplifier, but
to show a method of obtaining a
very fine reaction adjustment.
This method, also old, but rarely
used, consists in - shunting the
primary Tr of an intervalve
transformer, by a variable con-
denser C2, having a capacity of
o.0o1 puF or o.0005 uF. Any
variable condenser will, in fact,
do for this purpose, and by vary-

inductance. = Often when using
A Jc2
L2 é/ Rg
N 67
= 0-000/p F

=
=
=

(2,

B2
J—

Fig. 2.—A similar circuit to Fig. 1, with the addition of the resistance
R4, The condenser C2 is now fixed.

a tuned-anode circuit, even a wide
separation of the coils- does not
stop the oscillation.

I am therefore rather coming
round to the opinion that it is
better, even for a beginner, to
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ing its value, we vary the
impedance in the anode circuit of
the first valve, and therefore
control the strength of the
oscillations in L2. A finer con-
trol of reaction is obtainable in:



March 5, 1924

:.é.: 5y

{2

Llllllllﬁﬁlllllllk—

Fig. 3.—A circuit in which fine adjustment of reaction is obtained by
varying the coupling between L2 and L4.

this way than is possible when
purely mechanical coupling is
employed. i

Fig. 2 shows a similar sort of
circuit in which, however, we
now use a fixed condenser C2 of
0.002 pF capacity, and a variable
resistance R4, having a maximum
value of about 100,000 ohms,
The use of these resistances has
been mentioned previously in

connection with tuned-anode cir-
cuits, but they are also very use-
ful for obtaining the final adjust-
ment of reaction even when
aperiodic reaction coils are used.
The advantage of the arrange-
ment is that the final adjustment
is obtainable without the neces-
sity for retuning. On the other
hand, when the final reaction
adjustment is obtained by moving

Wireless Weekly

one coil nearer to. the other,
capacity values are changed, and
a retupning is necessary; this
retuning varies the reaction once
more, and so some difficulty is
experienced in getting the result
desired.

Fig. 3 shows a similar circuit
to Fig. 2, except that this time
fine reaction is obtained by an
additional pair of coupling coils
L4 and L2, consisting of only one
or two turns each. The coil Lg
is connected in series with the
main reaction coil L3, which is
coupled to Ly, and the coil L2 is
in the aerial circuit. This idea,
of course, can be applied to_all
sorts of reaction circuits and will
be found very useful, as varying
the coupling between Lz and L4
produces practically no change in
the wavelength of the aerial cir-
cuit, or other circuit in which one
of the coils may be included.

""'""'"""""""""""""""3

Have you read this
month’s DOUBLE
number . of Modern
Wireless ? It is the
finest constructional

number ever published
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No. 7.—ASHLEY UNIT COIL HOLDER.
Cat. No. W 44l —Fixed Col) Holder,', 2'6 each

. W440—Moving » ., . 3% =

A highly convenient torm of adjustable coll mounting.
Constructed of high-grade ebonite and braes,
Accommodates all standard Plug-in coils.

Long extension handle eliminates hand-capacity,
Should be standardised alike by manufacturers and home-constructors.

Ashley Wireless Telephone Co. Ltd.

69, Renshaw Street
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¢« Connecticut '’ Switches

Messrs. S. Smith & Sons, Ltd.,
have sent for examination a
sample of their panel-mounting
switches, the ¢ Connecticut."’

These are of the push-and-pull
design, and are mounted behind
a polished metal plate, provided
with screw-holes for fastening on
the panel. The switch proper is
contained in a small barrel about
1 in. long and £ in. diameter, a
clearance hole for which would be
required in the panel. The triple
switch of the series thus occupies
a space of about 22 in. by 1} in.
on the panel. It has the three
switches arranged in parallel for
filament control in multiple valve
sets.

On test, the insulation resist-
ance, measured on 500 volts D.C.

with the ‘“ Meg >’ tester, was ex-
ceedingly good. The switches
worked smoothly, showing a
positive on and off position, and
making contact with a reassuring
click. The workmanship and
finish appeared excellent.

Small terminal screws are pro-
vided for the one connection, and
in the case of the multiple switch
a common soldering tag is fitted
at the end of the bus-bar for the
other connection.

¢ Alembic ’* Crystal

Mr. J. Millet has submitted for
test samples of his ‘‘ Alembic "’
crystal, which is of the sensitised
galena type, for use with the
ordinary cat’s whisker. The
crystal has a fairly fine granular
appearance, and on practical test
it showed a multiplicity of sensi-

tive spots, so that the setting of
the whisker presented no diffi-
culties. Good signal-strength re-
sulted on local broadcasting.
When a piece was broken oper
the freshly-fractured  surface
proved to be equally sensitive.

On extensive test in the S.T.
100 circuit, it stood up well to
the work, and gave steady and
clear signals.

Legal News—King’s Bench Division.
G.E. WARD.tradlnq as
CITY ACCUMULATOR CO. Pliintiff
veraus

: S. G. BROWN, LTD. Defendants.
: Judgment was given on the 22nd instant for the :
: plaintiff and he was awarded £800 damages and -
. costs in an action which arose out of the statement -
: made in the Press in August 1922 by the defen- -
- dants that the plaintiff was selling obsolete head- *
: phones of defendants’ manufecture and was -
. misleading the public. The defendants applied °
: to the Judge for a stay of execution, which was :
. granted on the usual terms. :

Claristal

RECEIVING

AL Britisu Mape.  Licence No. 90

1.
Receives Slgnals and Broadcashng Entertainments |oud|y

and clcarly within a radl us of 20 to 25 miles. he volume
and purity of sound is equal to crystal sets sold at many
times the price.
Price complete with the * Sonyte " Crystal 6/6.
us |/- extra British Broadcasting Fee.
The “ SONYTE ” Double Head Receivers.
British Made. 4,000 ohms,
Complete with cords - - - - 17/6.
The “CLARISTAL” Aerial Set.
Cornpnsmxz IOO feet Stranded Aerial Wire, 6 Insulators,
Tube, L -in Wire, etc., 3/6.
Complele Set, as ||lustrated including Telephones and
Aerial Set 28/6. Including B.B.C. Fees.

These Lines are stocked by All High Class Radio and’

Electrical Stores, Write direct if unobtainable.

FIRMLY REFUSE SUBSTITUTES.

CRYSTAL DETECTORS

Open Type, mounted on Ebonite Base. No. 380, 1/6 each
Enclosed T)pe fitted with Glass Dust Shield No. 400A 2/3 ,.
Superior quality No. 4002/9 .,
Nickel Finish No. 400~ 3/- .,

Suitable for Panel
ounting, ‘one hole
g fitting. E
=X Fitted with Fbonite {2
2 Knob and Engraved

RADIO WIRES

E3 Dial. o o
ilk, tton
L W nd Enamelled
0005 7 Wires, etc.
0003 [ g9 fromet
0002 .. ~ liveries, Com-
‘000! i 5/ pestm:ire Prices
end your
00005 5/ Enquiries.

: Fully |l|uslmted Radio Catalogue R/104, free on l
1 request. Enclose Business Card or Memo, for Special !
. Trade Terms and Discounts. ¢

W arﬂd, Goldslone)

e %\N(HESTEP 20

Address all communications to Head Office.
Forks—_PENDLETON, MANCHESTER,

Licence No. 315,
High grade set, mounted on substantial Ebonite Panel

and enclosed in highly polished Hn wor Cabinet.
~ Fitted with Variometer Tuner covering entire Broad-
casting Range and meroved type Dustproof Detector

Gives excellent results over a radius of 25 miles.

Price 30/-

e also supply the above Set in polished Hardwood
without fall-down lid,

Price 21/-
B.B.C. Fee extra on above Sets 1/-
FILAMENT RHEOSTATS.

Complete, ready for mounting. No. 54 54

2/6 each. Flllej with Engraved Ebonite
Dial. No. 41. 3/« esch.

SPECIAL NEW TYPE suitable for

useé with the Dull Emitter-Valves. Tota!
resistance 25 ohms. No. 30. 4/= each.

Case

Gl Depot — 85, PITY BTREET.
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ENVELOPE No. 1

Sir,—Just a line of congratu-
lation on your STrico. I bought
a 1s. 6d. envelope of same, and
after following the instructions
to the letter, have made an
instrument which I use in pre-
ference to one .l bought costing
£35. It is selective. and no
trouble from . spark stations is
experienced. I have not tried it
on U.S.A. yet, but I get France
as good as §IT.—I am_ etc.,

C. Rice-OxLEY, S.P.B.A.

Shrewsbury.

FLEWELLING SUPER
SirR,—Some time ago I con-

The aerial coil is No. 35
Igranic and the reaction a No.
75. The aerial coil is shunted by
a 0.0005 puF variable condenser.
In Antwerp, using a single-wire
aerial, 14 feet long, I received
2LO, sWA, 6BM, 5SC, and 5IT:
For this reception I used 30 volts
on the plate.

Shortly after this we went to
sea, but owing to bad weather I
could not use the set until I
arriveq in the Mediterranean.
Whilst there the circuit had a
good try out, for all the recep-
tions were over land and not
across sea.

In Barcelona,

710 miles, I
received 2LO,

and the new

at good strength on two pair of
'phones. At Valencia, 850 miles,
with the same results. In
Almaria, 1,130 miles, using three
pair of 'phones, I received 2O,
6BM, sWA, and 5NO so strong
that, by adding. one stage of
L.F., speech was auadible at a
distance of eight feet from the
phones.  This = reception was
remarkably good, no howling
being heard save with extreme
close coupling of coils; in this
case the coils were about one inch
apart. In Seville, 1,100 miles, I
received 21O, 6BM, sWA, and
5NO so strong that I could hear
music when a friend was wear-
ing the ’phones. - The evening

structed the Flewelling Super Brussels station on two pairs of was made particularly interesting

Circuit as described in Vol. 2, headphones. At Tarragona, 730 by the ballet music from

No. 3. miles, I received 2LO and 6BM ** Faust’’ and music from
f——

“ATLAS” PATENT PLUG-IN COILS

TO HIGH
RENTS

FINE TUN

ESSENTIAL in_ the Cl
UNWANTED STATI

Comy onents are
Maximun  Inductance  fore v

Minimun Self-Capacity. by ATLAS

Manufactured only by

Telephone Nos,:
683 & 793
Trafford Park

Radio Engineers,

“ATLAS” Works,

Since High Frequency Currents tend
to keep to the surface of a conductor, it
follows that the greater the circum-
ferential area, the less the eflective
resistance, and as the Patent Winding
of these coils is comprised of TWIN
RES with a consequent larger surface
area (or skm effect) thanis poss:ble ml
single wire wound coils, the * AT 66
PATENT PLUG-IN COILS offer thc .
LEAST . POSSIBLE . RESISTANCE
FREQ CUR-

These Coils being wound in true
-concentric_circles, there is an entire
absence of sharp bends which are so
detrimental to any coil.
Thé spccml arrangement o
separating the Layers of the Winding from
one another provides the . IMUM
amount of AIR-SPACING which renders
ING not only a possibility but an
actuality, and which, of course l}ilthe GREAT

The EFFICIENCY of your Set depends on
the QUALITY of th!e3 QBomponents Xm

IGHEST EFFICIENCY by using
SPECIALITIES.

H. CLARKE & Co. (Manchester), Ltd.,

0ld Trafford, Manchester.

UENCY

ermore,
** Separators

G OUT of

You get thcre-

Telegrams:
PIRTOID,
Manchester,

The Head

tradition

Write for
Leaflet 74CW.,

It gives details.

Established in 1872, Gent's have
manufactured
‘phone for every kind of pur-
pose for the last 30 years.

This fact has, undoubtedly, a
bearing on the great and ever-
increasing popularity of the “ TANGENT” HEAD ’PHONE.

Supreme Efficiency, combined with Comfort to the
Wearer, are the outstanding features of this ‘phone.

Suitable for Crystal or Valve Sets.

Ask your dealer—i! in difficulty, write us to name nearest stockist

GENT & 0., LTD. "#%423" LEICESTER.

’Phone with
it:

behind

every kind of

The
name

or this mark
quarantees

t House,” Bl

London :—325, VIetom Street s.w.1
Tyne 3

et Street.
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““ Romeo and Juliet ' from
6BM. For these receptions I
used a single:wire aerial, 60 feet
long and 60 feet high, and
taking into consideration that
between transmitting and receiv-
ing stations were the Pyrenees
mountains and several other
ranges, also numerous lead
mines and other mineral deposits,
all of which tend to detract
signal strength.  The set used
to howl and roar when the hand
came within a foot of the panel,
but by making a few alterations
in the circuit and experimenting
with shielding, etc., I appear to
have made it fairly stable.
Wishing both vour papers the

success they deserve,—I am,
etc.,

V. R. FOWLER.
S.s. -

KDKA ON ONE VALVE

Sir,—With reference to the
one-valve reaction circuit given in
¢ Information Dept.,”” the Janu-
ary 3oth issue, in reply to
E.D.M. (Manchester), I thought
some of your readers would be
interested to hear that it is quite
possible to receive America using
this circuit.

On the night of Monday, Feb-
ruary 4, I made up a set accord-
ing to the values given, and just
after 12 o'clock midnight suc-
ceeded in tuning in KDKA,
Pittsburg. The signals were not
loud, of course, but the speech
and music were quite clear, every
word of the announcer being
quite intelligible.

I find the easiest way to tune-in
is to short-circuit the series tun-
ing condenser, and adjust the re-
action simultaneously with the
condenser, and then, when the
signal is found, include Cr in the
aerial circuit, and finally adjust
both condensers.

My aerial is a single strand
6o ft. long and about 4o ft. high.

Wishing your paper every
success.—I am, yours faithfully,

J. C. Scorr.
Leicester.
SINGLE VALVE

BROADCAST RECEIVER

Sir,—I have made up the
single-valve broadcast receiver
described by Mr. E. Redpath in
your issue of January 2, 1924,
and fitted it into a box which
lately housed a crystal set.

I am situated some four miles

March 5, 1924

from 2ZY, and the most difficult
station I had to get was this.
Aberdeen came in stronger than
Manchester on a crystal, Birming-
tham as loud as Manchester, and
‘“ Post and Telegraphs ”’ loud
enough on three head ’phones to
get every word without listening
intently. All these came in with
Manchester at work and during
the S.B. late news from London.
I think the lower wavelengths
will come in better if less wire is
used on the inductance tube, my
best results being on the higher
band of the broadcast. I have to-
day had the Dock Office and Bar
Light at Liverpool loud and clear.
This reminded me of the old days
when we had very little else but
these two to test for telephony
reception.—Yours faithfully,
H. CooPER.
Stretford.

KENSINGTON RADIO SOCIETY

At the February Mecting Lt,.-Col.
Hall delivered a mest interesting
Lecture on his ** Neon Tube, Capa-
city and Resistance Measurer.’’

After the Lecture he measured
several so-called grid leaks and
condensers, and results provided an
explanation why many Amateurs
cannot receive any Station except
their own local one.—Hon. Sec., 33,
Elm Bank Gardens, Barnes,

000000000000000000000000000000
000000000000000000000800000480

CONDENSER & SET CLEANER

Dust is the great enemy of Wireless. Keep
your panel and components free from it and
ensure stronger and noiseless

reception.

9d. each. Postage 2d.

KEEP ONE HANGING BY YOUR SET,

GOSWELL ENGINEERING CO., LTD,

12a, PENTONVILLE ROAD, LONDON, N.L
Liberal Trade Terms. ‘Phone : North 3051.

The Wonerful OMNI “ROSEBROS?” Guaranteed Crystals.

as described by Mr. J. Scott-Taggart. PACKED IN GLASS TUBES. ‘
As illustrated, including coils, 18 Guineas. SRS e T |

G CONSTRUCTORS.._ A« Components “ROSEBROS
MARK 1IV”

supplied separately if desired. 11
From all Wireless Dealers or Trial Fube post free 1/-.

Send stam; :;or Hlustrated List and set of leaflets dealing with
R 0 S E B RO S Y,ondon s 25 Milton Street, E.C,2.
L]

*¢« Twelve Tested Sets ' including the OMNI, S.T.100, 4-Valve
Family Recelver and all circuits described in * Wireless Weekly,"
Glasgow- 194a, St. Vinﬁent Stre:.t.
» Manchester : 25-27, Miller Stree
Electrical Co., Ltd. ;
Trade. Liberal Discounts.

Every spot sensitive.
Use any wire contact.
For crystal-valve sets,
Sealed Tubes 1/- each-

MAGNUM TAPPED COILS—REDUCED PRICES.
No. 1. 180-1000 metres 12/6
No. 2. 600-2600 metres 15/-

BURNE-JONES & Co. Ltd.

Manuafacturing Radio Engineers
MONTFORD PLACE, KENNINGTON, LONbON.S.E.l 1.
Phone : Hop 6257
Experimental Stations :—2 F.P. New Cross. 2 P.B. Kennington
2 C.T. Lambeth, 6 C.W. Streatham,

¢ Modern Wireless’’ and Radio Press Envelopes.
ALWAYS SPECIFY ¢ MAGNUM."

Bristol : 83a, Redcliffe Street.

Ask for Wireless Lists.

London Dealers. We carry latge stocks of all wireless goods—call
at our Trade Counter for special Cash Discount.
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J. S. W. (STREATHAM) asks what is a
lightning arrester.

This instrument, which may take one of several
forms, is designed to protect the tuned circuits of
receiving instruments from the effect of lightning
or heavy static discharges. One of its most com-
mon forms is a small spark gap whose length
may be adjusted by means of a slow-motion!
screw joined across the aerial and earth terminals
of the receiver. It is expected that it will do its
work by allowing high-voltage discharges to
jump across the gap rather than pass through
the receiving set itself with consequent damage.
Actually, such devices are not recommended as
the sole protection against lighting, since they
are less effective than a good earthing switch.
Their legitimate use is probably as an adjunct to
the device.

L.D. F. (BRISTOL) asks what is Litzen-
draht, to which he has seen references, and
what is its use.
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Litzendraht is the German name for a conductor
composed of a large number of fine strands
separately insulated, which is claimed to have a
very low high-frequency resistance.  Some
authorities consider that its use for-the winding
of tuning inductances is extremely advantageous,
but others argue that the dielectric losses in the
insulation between the strands are so serious as
to completely nullify this advantage. Probably,
however, a true statement of the case would re-
concile these two opposing views, since upon the
longer wavelength the high-frequency resistance
remains low and the dielectric losses are much
reduced. Upon a very short wavelength, how-
ever, the dielectric losses are probably so severe
as to make Litzendraht rather ineflicient.

D. R. (BIRMINGHAM) asks whether it
would not be advantageous to apply a loose
coupled tuning system to a reflex receiver of
the general type of the ST100 circuit.

The use of a loose-coupled tuner would certainly

—L I
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- BROWN A. TYPE RADIO HEADPHONES

KING’S BENCH DIVISION.

The "EEC” “XTRAUDION" VaLvz |

is being used by the leading Radio Experi-

menters . for detection, high and low fre-

quency amplification, power amplifiers and
low power transmission. Price 12/6

USE “RECTARITE,” the synthetic
erystal that makes Loud speakers
o Large Specimen,

Write to-day for 40 page Radio
Catalogue mailed post free, 4d.

)

Branch and Woarks:
TWICKENHAM.

Showrooms :

Hcaa Office : 10, FITZROY l
303, EUSTON RD., N.W.1.

SQUARE, LONDON, W.1,

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Pateut No. 206098).

Constantly Variable
Silent in operation.

GRID LEAK
.§ to 5 mcgohms

Constant in any 2{6

temperature.

Dus.tf and Damp RE;?TS%I-:II?ICE
proof. ¥

Each tested and 5§'°°° t;) §o0:000
guaranteed. ohms 3/6.

Neat and well Suitable for S.T.
made. 100 Circuit,

SEND P.C. FOR DESCRIPTIVE FOLDER,

C ht H , 1a, Ed
WATMEL WIRELESS CO., Ve heer, W, 70558 Pasimion

G. E. WARD, trading as
CITY ACCUMULATOR CO. Plaintiffs.

versus
S. G. BROWN, LTD, Defendants.

Judgment was given on the 22nd instant
for the plaintiff and he was awarded £800
damages and costs in an action which
arose out of the statement made in the
press in August 1922 by the defendants
that the plaintiff was selling obsolete head-
phones of defendants’ manufacture and
was misleading the public. The City

Accumulator Co. have therefore vin-
dicated their honour and legally re-
established their good name. The

defendants applied to the Judge for a
stay of execution, which was granted
on the usual terms.

THE CITY ACCUMULATOR CO.,
10, RANGOON STREET, E.C.3.
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confer greater selectivity, provided that it does
not unduly upset the stability of the reflex set.
This, however, is very prone to happen, since the
reduced damping -in the secondary circuit involves
a much greater tendency to sélf-oscillation and
possibly howling. This can customarily be
eliminated by the use of a much lower resistance
in the stabilising resistance, say 50,000 ohms.
Probably the best expcdient is to use one of the
variable anode resistances for this purpose and
adjust it to the required value.

M. E. R, (HALIFAX) states that he has a
single-valve set, and asks whether he can add
to this a microphone amplifier to operate a
loud -speaker from the nearest broadcasting
station.

A microphone amplifier is simply a form of me-
chanical relay adopted for the amplification of
speech current by taking advantage of the pro-
perties of a form of the ordinary carbon micro-
phone. The varying signal current is passed
through an electro-magnet which werks a dia-
phragm or reed of the microphone, thereby
causing variations of greater amplitude in a local
battery - circuit. = Such microphone amplifiers
require a considerable input to make them work
satisfactorily, and we therefore do not think it
will be effective after only a single-valve receiver.

M. R. C. (LIVERPOOL) states that he has
acquired a Neon lamp, and. enquires whether
he can make any use of this in his three-valve
receiver.

March 5, 1924

A Neon lamp is similar in appearance to an
ordmary metal filament electric lamp of small size,
but in place of the usual filament it possesses two.
electrodes, one often simply a spiral wire and the
other a plate. The bulb contains Neon gas at
low pressure, and a discharge will take
place between the electrodes with any pressure
above about 160 volts. A soft glow of very
small illuminating power results. The lamps can
be used for producing oscillatory current, so that
some experimenters have achieved some success
in their use for transmitting purposes, and they
are also employed for the measurement of high
resistances.

The peculiar property of the Neon tube
upon which its use as an oscillator depends 1s
that if the discharge is once started by an
adequate voltage it continues after the voltage
has been reduced considerably below the point
at which it started.

W. V. L. (BRADFORD) enguires whether
the gauge of wire used for winding inter-
valve transformers in a neutrodyne receiver
is of any importance to results obtained.

The gauge of wire shculd be moderately fine,
since the slight damping thereby introduced is
of some assistance in the circuit. A quite suit-
able gauge is Neo. 3o d.c.c., although. any gauge
between No. 26 and No. 32 may be used with
success.

WHAT A CRYING SHAME

if you missed a single word on March 16th because of a loose connection. Such a disaster could not occur if you had Refty

Terminals. DON'T LEAVE IT TOO LATE!

GET SOME TO-DAY!

Type No. 1. T
ype No. 2. Type No.4 Lacqd.
La(!:g)d. 9ld- each. Lacqd. 4}d. each yplOd. each.q
onite top. All brass. Ebonite top.

AS
TERMINAL

AS THE CUP which fixes
WANDER
MIDGE

the crystal in any
desired position in
less than a second,

Lacqd 4id,
Nickel 54d.

SHOULD YOUR DEALER NOT STOCK THEM SEND TO US DIRECT. SURPLUS POSTAGE RETURNED.

Reigate.—Tamplin & Makovski, Bell Btreet.
Redrath.—A. F. Tonkin, Barncoose Terrace.
Redhill.—T. C. Bailey, 7 & 34, London Road.
Sleaford. —H, V., Bkinner, 90, Southga(e

Shetfield.—T. A. Ashton, Noriolk Street.
Southsea.—Percy Kiin, Ltd., Elm Grove.

Surbiton.—J. R. Offer & Bons, 72, Victorla Road,
Thoraton-Heath.—8cratchley Bros 111, Hizh Street.
Watford.—Darley's, Ltd., St. Alba.n.s Road.
Weymouth.—W. Smith & Bon, Esplanade.
Warrington,—Hill & Co., Ltd., 62, Buttermarket Street.
Whitley Bay.—Norman Laws, Front Btreet, Cullercoata.

Hudderstield. —J. Taylor & Co., M:\caulay Street.
Itord.—Afax Co., Lbd 291, High R

Kingston. ——(Surrev)—Benull s, Ltd.

Liverpool—British Radio Co., 9, South Castle Strect.

Manchester

Manchester.—India -Rubber Tele. Co., 16, John Dalton.

Newark.—E. Clark, Hawton Road,

Newcastle.—Chase Motor Co., B\ndylord Square.

Newport.—Alger & Sons, 160, Dock Street.

Oldham,—Butterfield Bros., 48, Yorkshire Street.

Oxford.—Anderson & Bucknall, Mayfield Road.

Penarth.—C. W, Davlcs, 98, Glebe Street.

8t. Albans.—B. &. A. Wireless Co., Verulam Street.
Ashington.—L. W. 8hearer & Sons, 0, 8tation Road.
Bedtord.—Bedford Elec. & Radio €o., 22, Campbell Road.
Bexhill-on-Sea.—R. D. Trevor-Roper, 43, Egerton Road.
‘Bristol,—H. Salanson & Cg., 20, High 8treet.

Cardiff. —South Wales Wireless, Ltd., 18, West Bute Street.
Cnmhﬂdxa —Baiky, Grundy & Bnrrett 2, 8t. Mary's

Croydon—C W Brovm, 8, Church Street.

=8 , Constable Road.
Glasgow.. —E Bmmma & Bons, 5, Copland Road, Govan.
Guildford.—Cole, Ltd., Market Street.

REFTY iR&s LTD. %,Fethprsone Buildings, High Holbors, London, W.C1
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w_f} TTTY \B.D

The most important
Component of
Your Set—

- 'F_"H% LA H"'[‘H% t‘g’i

The Valve.

You cannot obtain maximum results from
a valve set unless these most important
accessories are of the best manufacture and
highest efficiency. There are many cheap
and inferior foreign valves on the market
which are offered as being * just as good.”

which were giving accurate distortionless results long before the
Broadcasting era. The experience thus gained is now available
for all wireless uses.
SOLD BY ALL LEADING WIRELESS DEALERS, ELECTRICAL CONTRACTORS, ETC.

BUY BRITISH GOODS ONLY.

b e e e e e o e e R e e T O
Advt. of The General Electric Co., Ltd., Magnet House, Kingsway, W.C.2.
Parts, ComPoNENTS, SETS—they all sell equally well in WIRELESS WEEKLY.
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What
do

you

use
your
filament
control
for

Does it light
your valves,
or does 1t
help your
tuning

I
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The LISSENSTAT embodies something
new in rheostat construction: This new
feature is properly protected.

Variation of surface contact is obtained by i interposing elastically deformable metal discs so that compression
ap lled brings about a flattening of the metal discs, and a consequent widening of the area of contact, while

easing the pressure allows the metal discs to expand so that there is only a fractional area of contact between
each metal disc and the resistor unit. Resistance is finely variable, there is an entire absence of noise, and

movement of the whole resistor column is perfectly free. This FEATURE OF LISSENSTAT CONTROL
1S COVERED BY PATENT CLAIMS AND CANNOT BE DUPLICATED.

FOR LONG DISTANGE WORK LISSENSTAT CONTROL IS ESSENTIAL

—it adds range to a receiver in a way never previously associated with filament control.—

Use a separate LISSENSTAT for the detector and each H.F. Valve.
One LISSENSTAT will control 3 L.F. stages.
One LISSENSTAT for each power valve.
One LISSENSTAT for each dull emitter.
7

It s easy to fit—length below panel only 2-in.—diameter %-inch.—
its size makes it go between anything—usual LISSEN ? 6
ONE HOLE FIXING, of course!

THE LATEST DEVELOPMENT OF LISSENSTAT

CONTROL—the IJSSF.NSTAT IVINOR (prov pat.)

There must be h of t LISSENSTAT
rheostats in use. To provnde somethmg of the beauuful fl
LISSENSTAT control at a p
of the LISSENSTAT has been mtroduced—the LISSEN-
STAT MINOR (prov. pal) This will make it worth
while discarding any existing device—it is a perfect little control, and will be much appreciated in 3/6
use. Can be used for dull emittersandall valves (theL]SSENSTATxtself\s a still better control.)

HOW THE LISSENSTAT UNIVERSAL (prov. pat) PRO«
- TECTS DULL EMITTER VALVES.

A Gives all the beautiful LISSENSTAT CONTROL, and by
iﬁ, means of an ingenious arrangement a minimum resistance canbe
2 left in circuit when desired, which will protect.cxpensive dull

"~ emitter valves. A zero reistance can also be obtained when
full battery pressure is desired. Maximum resistance is 30 ohms (as conservatively rated as 10 6
all LISSEN PARTS.) /

CORRECT GRID POTENTIAL. Continuously variable ¥ to 6 megohms. Use the LISSEN VARIABLE,
GRID . You can select the exact value of leak resistance. In this way the charge that can accumulate
on the grid can be closely regulated so that the free
negative grid polentnal is always at the correct value
for the best operation of the detector. The LISSEN
VARIABLE GRID LEAK gives great sens\hvxfy
in some circuits—in others variable grid control is

not so important. POSITIVE STOPS AT MINI-
MUM AND MAXIMUM RESISTAN

ICE Len
fzrl: Epseggllqt‘l;;ﬂmess—l..lssm ONE HOLE F[XING OF COURSE ! Note the price 2/6

LISSEN VARIABLE ANODE RESISTANCE. Continuously variable 20,000 to 250,000 ohms. For
use in dual, super-regenerative circuits, across the secondary of a transformer, and in any circuit in wbich a
stabilising resistance is required, Outward appearance exactly the same as the Lissen Variable Grid Leak.
0S TOPS AT MINIMUM AND MAXIMUM RESISTANCE. Note the price for ) S
another LISSEN part. LISSEN ONE HOLE FIXING, OF COURSE ... .. .. /

ADJUSTER—adds vernier adjustment to any existing condenser—drill one hole close
enough to bevelled edge of usual condenser dlul so that depresslon of aduster knob engagcs its 2
rubber friction washer on edge of di /-
AN EXCELLENT LIGHT TRANSFORMER One of the best hgbt transformers made is the LISSEN
T 3. May be used for all stages of audio frequency, Actually compares with many expensive l 6 6
transformers because of its skilfully balanced design .

DELIVER ALL THEIR STORED UP ENERGY

LISSEN FIXED CONDENSERS never vary—they never leak“—they are absalutely quiet—they do
not hum—they deliver all their stoved-up energy 0031 to. . Eo e 2/
001 0003 .. 00 - N .. 2/8
004 t0.006 . d 3/«

BUILD YOUR STATION WITH ALL LISSEN PARTS
%(%%lgo'{nliﬁfsl?, 150- 4000 metres, tunes shnrply. lengt}\ 4 mches, dmmeter 4 lnches. 2 2/6

DE4LERS—Clmm your liberal stocking discount. ALL RADIO. MOTOR, ELECTRICAL
d HARDW ARE FACTORS SELL LISSEN PARTS—or send direct.

LISSEN LIMITED

30-32, Woodger Road, Goldhawk Road, Shepherd’s Bush, Londen, W.12.

N.B.—Close to Goldhawk Road (Met.) Station, Shepherd’s Bush (Central London), or Hammersmith Tube.

Buses 11 and 32. Phone: 1072 Hammersmith.

LISSEN PARTS—WELL THOUGHT OUT, THEN WELL MADE.

=

==

Parts, CoMPONENTS, SETsS—they all sell equally well in WIRELESS WEEKLYy
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WECONOMY SETS

aQre

DRY BATTERY SETS

THE iHustration shows the No. 44080 Weconomy Set—a Crystal Set

with double amplification, and the No. 44004 Western Electric Loud

% Speaker, designed and assembled for the efficient reception of a local
B.B.C. Station. The combination will be found suitable to fill any
medium sized room, and if desired Head Receivers may be used in
place of the Loud Speaker, the range -thereby being at least doubled.
The Amplifier contains transformers and filament resistance, while the
two Wecovalves operate off dry cells, no accumulators being necessary.
The special distortionless properties of the transformers of the Amplifier
and the exceptionally silent operation of the Wecovalves will render the com-

" plete equipment perfect in its reception of local Broadcasting programmes.

No. 44080 Weconomy Set including Valves No. 44004 Western Electric Loud

but not Head Receivers
(B.B.C. Contribution Extra.)

western Electric Company Limired,
CONNAUGHT HOUSE, ALDWYCH, W.C.2.

Branches : Birmingham, Leeds, Glasgow, Newcastle, Cardiff, Manchester, Southampton and Dublin.

Parts, CoMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY,
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56, Crofton Park Road,
Brockiey S.E.4,
Feb. 15th, 1924.

THORPE RADIO VALVE CO.
Sir,

‘1 think the following will be of Interest
to you. On February 1zth, I purchased
from Messts. Bower Electric Co., a Thorpe
K.I. Valve; later in the evening at 10.45
p.m. to be precise,l fitted this Thorpe Valve
into my single valve set and tuned in. I
heard and recognised the Savoy Bands,
the signal strength did not seem so loud as
usual, I was a little disappointed when
on looking at the Broadcast News I was
astonished to find that, that night the
Savoy Bands wete being *land-lined” to
Newcastle and Birmingham only and re-
broadcast, A fewmoments later when these
stations closed down I decided to *search
round ;" judge of my amazement when first
Manchester and then the Glasgow Station
430 miles away “simply walked in” on
signal strength equal to a good crystal
recelving set at 10 miles, These results
were accomplished with one valve onmly,
your Thorpe K.I. on an aerial 3oft. long,
mean height 3oft., at the above address
seven miles south of 2LO. This was not a
freak reception, as I have done the same
each evening since. I have since received all
the B.B.C. Stations and some Continsntal.
You will appreciate this the more when I
say that I also possess a three valve set
on which I use other makes of valves, but
previous to installing a Thorpe K.I. Valve,
I had never plicked up a signal originating
outside of London, owing to the fact that I
am heavily screened on two sides by trees
6oft. and 3oft, high respectively, and
houses on the other two sides.

1 intend purchasing more of your valves,
as to me, taking the above as a standard,
with another Thorpe K.1. at high fre-
quency, the possibilities seem limitless.”

Yours faithfully,
EDpwWIN J. CHAPMAN,

P.S.—Should you wish to verify my
statement I shall be pleased to accommo-
date you.

ADVERTISEMENTS. MARCH §TH, 1924
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VALVE !

READ WHAT
THIS
ENTHUSIAST

SAYS: =

NSUMPTION,
0°42 AMP.AVERAGE.
FILAMENT VOLT-
AGE, 5-OVOLTS,

ANODE VOLTS,
50—100.

BRITISH MAKE
THROUGHOUT,

EVERY VALVE

STAMPED “"B.B.GS"

IS

s SAVE YOUR ACCUMULATOR i

= A 'PARKES PLUG’ USED IN PLACE OF YOUR HIGH FREQUENCY
Valve will save 25 to 50% of your A 1 C
JUST PULL OUT THE VALVE AND PUSH IN THE PLUG
ou will be surprised a“ the result, there is no loss in volume.
HAVE ONE HANDY WHENEVER A VALVE LETS YOU DOWN;
GUARANTEED FOR EVER.
Send Postal Order for B/6

T

HIHTHINT

i, PARKES, 75, Shaitesbury Avenue, LONDON, W.1 lillillliith

Now on Sale

A message to the
man who has never
built a Receiving Set

OR the man who has read Books and Articles on
F how to build Receiving Sets and who still feels
that he does not possess the requisite amount

of skill to build a really good one, we have a new idea,
We are now publishing a series of Portfolios, each
one dealing with one Recelving Set in a very comprehen-
sive manner. The Portfolio will contain a Booklet
describing the Set, how it is made and operated, and
illustrated with actual photographs to show every stage
of construction together with full size working drawings.
No effort has been spared to make these instructions
clear and lucid and any man can commence building his
Set with every confidence that he will achieve complete

success.

Envelope No. 1

Containing instruction Booklet, full - size

working drawings, complete list of all com-
ponents, etc., for building up a 2-Valve
Reflex Receiver employing the well-known

S.T. 100 Circuit. Designed by John
Scott-Taggart, F.Inst.P. 1/6 (post free 1/9).

Envelope No. 2

Containing instruction Booklet, full -size
working drawings, complete list of all com-

ponents, for building up a family 4-Valve
Receiver for use with headphones or loud-
speaker and embodying a large number of

entirely new features. Designed by Percy
W. Harris. 2/6 (post free 2/9).

oriie XL ma 10/-  RADIO PRESS LTD.

for Great Britain and Ireland +—

BOWER ELECTRIC, LTD., Devereux Court - - - STRAND, W.C2.

15, Grape Street, Shafteshury Avenue, LONDON, W.C.2.

Parts, CoMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY,
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Post free except where marked.

Ebonite Dial 0-180........ 1/3 Radio Ins. Transformer 25/
Ditto, with Knob........ 1/8 Igranic Shrouded ,, ....... 21/-
Ebonite Vaive Hoiders 1/3 Formo Shrouded ,, ....... 21/—
Ditto, hand polished 1/6 Formo Open Type O ococococoo 15/—
Ditto, with Flange........ 1/3 Royal .....oveennnnnnain.. 20/—
Ediscn Bell Knobs (2 B.A.?. . 6d. Tested on Aerial ol cocoooo 12/6
Basket Coll Holder and Plu l/9 Raymond  ,, ....... 12/6

Ditto, 2-way on Stand.
2-way for lIgranic Coils....

Various Designs, do. 5/11, 6/11&9/-

3-way for Igranic Coils......
Various Designs, do.

11, 7/11 & a/n

Watmel Grid Leﬂk (Var.).... Peerless Rheostat, 6 chm
Lissen ,, »w (Var. ).... 2/9 » . ]
Lissen Anode Resistance.. 2/9 I .
Lissen T1 Transformer .... 30/— A]ax 25.5 )
Lissen T2 w -eeveeo 25/= Ajay with Vernier, 30.5 ohms
Lissen T3 w .-~ 18/8 Ajax’Potentiometer, 464 ohms
|L-!$S°-‘-5:ﬁ= B 5 - T s(:c!l? Igranic Rheostat ..........
issenstat Minor.. Ou freul
Bretwood Grid Leak........ 3/3 T. gABbov.‘] :1!. cu B, A ?;%pﬁ’)
1Eoo,ooo o'inrl Resis:’a'nce 0 #36 Type ReRch
dison Bell Fixed .001. . eac
Ditto, .0001 to .0005..cach 1/3 T1-G-B. Potentiometer (300)

(All Transtormers I. F. 6-1 Ratio.)
Coilis Wound D.C.C., 20 Tapp 2/
Ormond Fil Rheostat 2/
Raymond,, o
Rheostat & Dial
Formo Rheostat

Ditto,.002t0.008.... each 2/ n
Ditto, .0003 and Grid Leak 2/6 "r'};ﬁle':.cdo :;g:vmg. . ls:’»gay;lgsé
Raymond Fixed .001........ 1/: Empire Tape (&éllf)w.) 12yds. 1/6
gmg' -0002 t0 .0005. . each 1/ D P.D.T. Swifches for Panel 2/—
iihe 8.P. 1/8
Ditto, D.P.D.T. on Ebom(e, 2/6, 3 & 3/6
Ditto, . P.D.T. 2/3 & z/s
Duglger OF‘;;B‘G 000061 poC g;“ 8haw's Genuine Hertzlte. ... 1/8
itto,.002 to. .- -0ac - & Nut Piltar 4 1/9
Ditto, -0001 to .0005. ‘each 2/8 T pmin  woo Army.. dow 1/9
Ditto, 0003 and Grid Leak 5/~  ping’ Telephone., .. doz. 1/6
"Phone Cords, 54 in. Double.. 1/3  pitto, 8mall Pillar....doz. 1/4
Ditto, 72 in. Double...... 1/9 Ad]ustable Earthclips . . -/10
Variometer 250/650........ 3/6 Twin Lighting Flex 12 yds. 2/3
Ditto, extra quality...... 4/6 Rubber Lead-in,... 10yds. 1/9
Ditto, Ebonite, 250/650.. 8/11 Bell© Wire, LR.C., D. 0 c.
Ebonite Ball Rotar D.C.C. 8/11 20 yds. 1/8

macesnaneessscsecass

: HEADPHONES.
: STERLING B.B.C.
ngh-cl%ss (4, 000)

None
: better (4000) 25
: BRUNET. Very
. value (4,000) .

: BRUNET for Crystalls l

resesecneancrnacr

sseesrsse eV U resocaucacssocstentcnonres

CRYSTAL DETECTORS,

. Post 9d. Each. H
= . Glass enclosed :
B.AS FITTINGS 1/9, 2/3&.1/6 :
B SR 06 OB Sbi0 b od0 b 000 BEAAS :
: Glass-enclosed Perikon, with g
6: Zincito and Bornite.. /11 &2/9 :

Nickel enclosed . .3/6, 2/6 &1/11 :

cresae

VARIABLE CONDENSERS.

NEW MODEL, (National Laboratory
Certificate,

ONE HOLE FIXING. CAPAC. guaran-

teed. terminals, etc.

ALL spacers

Nickelled, highly finished CONDENSER.
Requires very little room, .073 in.
spacers being used, metal to metal
bearings, ebonite bushes. Fully
assembled, aluminium ends, compiete
as ske(ch with DIAL and KNOB

tor panel mounhng.

001...... 8/3

.00075....7/3

0005 .... 6/3

.0003 . 8/6

.0002 . 4/9

.0001 . 4)-
Reg. Post
6d. set.

‘“A" TYPE. ONE HOLE FIXING-
FULLY ASSEMBLED FOR PANEL
MOUNTING, as sketch, aluminium
ends, ebonife bushes, metal to metal
bearings. Takes up a littie more room
than New Model (.088 in. spacers being
used), but is extraordinarily cheap
‘the more vie can make the cheaper
hey will be), well made, hundreds of

testimonials. Knob and dial included.

«001.... 6/6
.00075.. 5/9
.0005 .. 5/—
0003 .. 4/3
0002 .. 3/6
L0001 .. 3/-

Reg. Post
d. set.
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ULLO, EVERYBODY !!

CALLERS ONLY.

All Post Orders from Other Co'umns.

TERMINALS, WITH NUTS.

Telephone, large ........ each Iid.
Telephone ... ..... ...each d.
Pillar and W.0. _.......each 1d.
Large Aerial & Earti....each 3d.
Vartous .............. each 1d.&1}d.
Valve Sockets ............ each d.
Contact Studs .......... doz. d.
2,4,5,6 B,A-Nuts,..... 3 doz. 6d.
2 B.AA. Rod.............. 21t. 5d.
4 B.A. Rod........... oss2ft, 4d.
Valve Pins ....... 1d.
Brass Bushes .............. 1d.
Spade Tags, best qunmy . .doz 4d.
Scrow Spade Terminals ....each 1d.
Pin 8crewdo. .......... ..each 1d.
StopPing .................. 2 a 1d.
Plug and Socket .......... palr 1}d.
Easyfix Cup ................ 14d.
Switch Arms......... . 8d., 9d & 10d.

Ditto, with 12 studs ‘and’ nuts 1/-
En'Flish Flash Lamp Batt. doz. 4/-

H.T. Batteries, 36 v.....4/9 & 5/6
H,T. Batterles, 60 v.....8/9 & 10/6
Filament Res., with Diai ....... 2/—
Set of Names(12)............. 5d.
0-300 Dial ............ 600000 5d.
Scales (Engraved 0-180). 5o oY 4d.
Muitiphone Terminals ......9d, & 1/—
Ingulators, Egg, .......... 4 for 6d.
Large Shell ....... d.

Small Shell ......
Aerial Wire 1/22. 00
Valve Windows .

Res. Dials, 0.100 ............
Ebonite Dlal and Knob, 0. 180 I/I & I/3
Filament do. and Knob .. ... 000 9d.
Fixed Condensersto .001 ..... . 10d.
» ' .002 to .005 .. 1/
aboodBanc i U
Ins."Scrow é{es 1d.
4 Cat’s Whiskers (one gold)..... 3d.
Gold Whisker ............... I*d.
Shaw’s Hortzite ..... |-
Gecosite (G.E.C.) ... ees. 148
Zincite, 6d. ; Bornlte Bocoo 6d.
Cofl Holders (Basket) ......I/I 1/3
Coil Plugs, Ebonite ....... 7d. & 9d.

DO., 0N BASO o.o.ovnann.. 1/~ &1/3

: Set,s (8,000)...... :
. ) 11 tam d : Edison Bell Twin, mplete ..........
: (4 0%){5 * -S- o 12/9 : VY%?‘.‘.‘?'YPP?‘.‘?.‘.%!‘?’??F?::':../.5 ! SUPER CONDENSER WITH ?ﬁ'alx:"a%o'zgmm “iod., 1/—&153
: ERICSSON E.V. Con 4 5-8&7/8 : SINGLE PLATE VERNIER‘* IT** Tinned Copper, 16, 18 ZOg. stocked.
;  tinental (4,000) ... : Cholce Dﬁs%d"h'ch' /-&1/8 . FOR VERY FINE TUNING. Sleeving, takes 18g. best, 3 yds.  1/—
: 1/ Pair. i s ﬁi’."a':ﬁé‘n':°';'a;;“"5d"‘ At 30
S o000 At s e o . o
MICROSTAT SPECIAL.. No : AGCUMULATORS. -VALVES 12/6.: Formo, ditto ........
OR D.E. and ;Post Orders  : Post1l/8each. :Marconi R. _ : Rubber Lead-in
R VALVES DETEGTORS : ROTAX and :Ediswan Sse Bell Wire, D.C.C
: GOOD MAKES. :MullardO. N : 001 ..12/6  Twin Flex .......
:2vd40a... 11/8 Cossor P.1. : Hoavy Rubber Lead-in,
. 4V 4003 18/8 Consor P] 2.7 <0005...10/8 £ 0 Goils (6) up £0 5500 . . .« e
: & 17/6 © Post1/- each. : .0003 .. 8/6 Waxleu( ...... . 1
RO RANICE L.y seagy= - y i 4v60a.., 23/ feeccicieoies : D.P.D.T. B8witches for Panel . 1/6
VARIOMETER :pos, 5  set, & 19/6 ! : NOT AN .P.D.T, woow 1= 13
:Inside winding :: o 1 6V 60, 33/ Phxm%sn 1/11 Telephone COFds ........». 9d.
cluding Enob : o H:Fe oo ¢ & 28/~ :FrenchR. 1/11: ATTACHMENT. Eponite Ends (1) & bushes pair  1/3
d Dial. :BATTERIES. : gvsoa... 39/~ :Dutch ... 5/11: Alum, Ends ............ pair  1/3
_,P;;tv gpggg : & 35/-: Nopost. : Gr:;j Leak (2 meg g).. PrCRaes ”;
D . D R 0. an ondenser B
: B~ & 5/6 g g
: SWITCHES 2 : SNIPS.—TWO : Empire Tape ........,...yard  1d.
- Double 3/ : (Lolsv&ta g;%d 5 E;gk’lﬁ'i WsY coIL : :d:esé"th B aseeesnens .roll _-;g
3 .o . . - HOLDERS. .A. Earf [F 360 o A% 0o SOB0H b
SR Cheﬁmélklgodsl{ :  Ping I kypo, & DUPLEX CONDENSERS. Washers, 2 and 4 B.A. 8 doz  2d.
:8NIPS ! :beually Instock : 6x6X & 1/6 : Ehonite, Bross : This condenser Is composed of two 100,000 ohms Res. ....-...... 1/6
:"EBONITE DISCOUNT to : gy gy 5 2/ : fittings : equal units, of .00025 mids., operated Tol, Term. Wood Screw .. 1d.
{VARIOMETER : TRADE and : * on base 3/3 one Knob and Dial, thereby on~ ghellac (g00d) «suveeorernanns 54.
1250/260, Ball - MEMBERS of @ 9X6X & 2/3 ; qyr0q H agllnx you to tune two elreuits by 0no Knite Switches, 8.P.D.T« . ..o ..
:Rotar wound ; Radio Clubs. : y05 05 4 4/8 : way 4/6 : turn of'the dial. Can bo used In series  Ditto, D.P.D.T... . ... 3/~ 3/8, 2/-
:D.C.C. with ¢ ALL e : . Extension : or parallel. comr(lete, as shown, with Earth Wire, 8ingle, 18 ty ard 14,
:knob .. 6/1 e el © Post Free. : handles9d. ex, ; glur:ni'nium ends, Knob and Dial. Machine-cut 8cu§u.kcoun ersuny, jn
'Postl/- 2Brusgoodl,etc.‘ . gPOSt 1/- each, : OSt Tre0 .. ...covuccvaineansace oCK,
NI ‘_"IIIIIlIIII}II{I(I;lIIIIIIIlIlgIlI:IIIllIIIIIIL_‘
—rae o= K, RAYMOND ums or £
g - ° BUSINESS ;

DALY’S
Gallery Door
STz

27, LISLE STREET, W.C.2

"Phone :

Gerrard 4637,

Daily = 9 to 7.45
Sundays 10.30 to 1
ST,

=
=

Parts,

CoMPONENTS, SETs—they all sell equally well in WIRELESS WEEKLY;
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Peto-Scott Units

—they fit together accurately because they
are all standardised.
planned chain, the results are certain

“T"HE great point of difference
between Peto-Scott Standard-
ised Radio Units and other Re-

ceiving Sets sold in sets of parts lies

in the great simplicity of assembly.

Full par-
ticulars of
” the Peto-Scott
Unit System are given
in the new 48-page Cata-
logue (post free 36.), and
in Peto-Scott’s Wireless
k, 3d. (Is. 54,

Is,
post free).

Because every panel is drilled and
tapped to size to fit components built
for the purpose, any amateur—entirely
without  previous experience—can
assemble a Peto Scott Unit in a couple
of hours, or even less. And because
each Unit is a link in a carefully

to be good. There is no doubt as to
whether the Set will work. Scores
of thousands of Peto-Scott Units are
giving good service all over the
country—many of them for over
two vears. Remember, there is no
Unit System half so flexible or as
economical as the Peto-Scott System—
why not send for a Catalogue now
and read how you can build up the
most efficient type of Three-Valve
Set for a little over f7.

l—-l—-—m-_.-._
Z
°

N
Crystal Detector Unit No. 6.

Peto-Scott Co., Ltd.

4/6.

BRANCHES {

SETS OF PARTS FOR HOME CONSTRUCTION.

Postage paid on orders of £2 and over,

FINISHED INSTRUMENTS.

Cardiff - 49,

Head Office : 64 HIGH HOLBORN, W.C.1
99, HIGH HOLBORN, W.C.1

Liverpool - 4, Manchester Street
Queen

1. Tuner Unit ............c....... 24/9 5. LF.Unit.......... o O oo 34/6
2. Condenser Um 34/6 6. Crystal Detector Unit ............ 15/6
3. Unit ....... 14/9 7. Reactode Unit ...................

4o Detector Unit .................. 19/-

All Royaltics paid. Engravings on Panels 2/~ extra. Cabinets 3/f extra except No. 2, which is

Full ins'ru ions with every box.

|

: [
w6 |

|

|

|

L T - - 41/3 No. B T ek -~ " skiass * ¢ = ¢ + &
SRS - - o - o - JBBbaans o0 NETEE 53/6 No. 6 . omrmemmh.. ... o

e S 316 | NoiT iiuviienn. 227 s

(R T oo T o 38/8 All Aerial Tested.

MAIL ORDERS.
You will save three to four
days’ delay by sending mail
orders direct to 64, High
Holborn, London, as alf
mail orders are despatched
from that address.

Street Gilbert A%. 593,

Parts, CoMPONENTS, SeTs—they all sell equally well in WIRELESS WEEKLY,

&
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is essentially light and care-
less. The spirit of it is lost
if one has to go abroad to
find it. But in these winter
evenings a little music and
the humorous tale go well at
home. Let words and music
ring out clearly through a
Fellows Loud Speaker.

The Fellows Junior Loud
Speaker is remarkable for
its good tone and its extra-
ordinarily reasonable price.

Fellows Magneto Co., Ltd.,

Park Royal, N.“’.lo, *Phone : Willesden, 1560-1

PRICE : 8
£1:17:6 :
Stock Models wound

to 2,000 ohms ; other
resista.‘es to order.

ADVERTISEMENTS

Marcu 5TH, 1924 vii

The New Type LOUD SPEAKER

Sterling Dome Loud Speaker

gives an ample, mellow volume of tone
—free from distortion. Finished in
black and gold, this model will appeal
to many in preference tothe Hom type.

Price £4/15/~

No. 16300 120 ohms
No. 16301 2000 ohms

engraved 0 to 180 deg.

No.16201 - Price 1/3 |

B. T. H. Headphones.
Comfortable and reliable,
readily adjustable and ex-
tremely sensitive.

No. 17158 4000 ohms Price 25/~

h o (withwhich is amalgamated Thomson &

I.OWII rot @I"b Brown Brothers, Limited),
Wholesale only, HEAD OFFICES AND .\WARFHOUSES :
GREAT EASTERN STREET, LONDON, E.C.2.

118, George Street, Edinburgh, and branches,
TRADE ONLY SUPPLIED. PLEASE ORDER FROM YOUR DEALER.

fELLOWs
[ﬂllﬂ/ A.Skga 7é£’l’ S

Two Outstanding
Achievements.

THE PORTABLE-FIVE

The only Portable Receiving Set in a leather suitcase, requiring
no Aerial and no Earth. It is entirely self-
contained, including valves, batteries, invisible loop aenal,
and Loud Speaker.  Really good reception on the Loud
Speaker at 25 miles or on Headphones at 500 miles.

THE SUPERFIVE

A Five-Valve Cabinet Receiver for use with either Dull or
Bright emitter valves—owing to its many Special and
Exclusive features really good Loud Speaker reception
may be casily obtained at 500 Miles under normal conditions
—under reasonably favourable circumstances good Lowvd
Speaker reception at 3,000 Miles has been frequently
obtained by private users.

Write for special illustrated catalogues describing the above to =—

Offices & Showrooms (Open 8 to 7 ; Saturdays 8 to 1) :—
92, QUEEN ST., HAMMERSMITH, LONDON, W..
’Phone: Hammersmith 1916. ’Grams: “ Tingoidar, London.’’

FEW AGENCIES STILI, OPEN.

[E.8.P. 43.]

ParTs, COMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY.
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[ went on Tour
ast-night-

I HEN I bought my Vox Populi I expected
better things than my Crystal Set could give—
but I was simply astounded at the results I
actually obtained. At seven last might London gave
me news. At seven-fifteen I heard the bagpipes in
Glasgow., Between then and nine o'clock I sampled
the fare at Bournemouth, Birmingham, Cardiff and
Newcastle. At nine o’clock I listened to a Violin
Recital from Paris—and I am a wireless novice.”

The Vox Populi meets perfectly the demand for an
efficient Wireless Receiver at a low price—a receiver
simple enough to be used with ease by the veriest
novice yet giving results which satisfy the most
critical experimenter.  Under good conditions it
will operate a Loud Speaker forty miles from a
Broadcasting Station.

The Bowyer-Lowe

Vox Populi

Wireless Receiving Set

The price includss the

Instrunent  with all - Wire, 2 Aerial Insula-
Royalties and Tariffs tors, Lead in Tube,
paid, Valves, Accumu- Aerial-to-Earth Switch
lator, H.T. Battery, and full instructions.
Sterling Telephones, 100 The Receiver only £9.5.

ft-Aerial Wire, Lead in plus 15{- B.B.C.Tariff-

Write to-night for Brochure
illustrating and giving full information
about the instrument and its possibilities.

THE
BOWYER-LOWE CO. LTD. LETCHWORTH.

Wholesale Distributors: SCOTLAND: Messrs. Robb Bros., Ltd., 69A,

West Nile Streel, Glasgow, and North Sireet, Dundec. NORTH OF

ENGLAND: Messrs, Wadsworth Sellers & Co., Standard Buildings,

Leeds, MIDLANDS: Messrs. Robb Bros., Ltd., 9, Barnstone Road,
Nottingham,

SIMPLEST 33115
CHEAPEST =St

testimonials, originals ol

which may be szen at our office;.
| have dispensed with other kinds
of aerials."

*1 havefound signalstrenzth actually

strongest on the insulated aerial.
* They are ali surprised at the
volune of :ound, as it is only a

crystal.

'I. Use Electron wire as an
N HE perial, and Poles, Insula-
tors, separate lead-in,
Special earth Wires, are all

abolished. Suspend it
where youwill, connact
direct to your sel,

and‘ a greatly im~ ¢ / /
¥ oroved reception is the result, If you cannot
get 1 {rom your Local dealer. SEND US HIS'  / /' |
NAME & ADDRESS. We will send 100 ft., Y, } .
sufficient for a complete aerial, carriage paid for £

/8. At u very low cost you may extend your LSS
‘phones and loud speaker to any part of the Sais
house or garden.

4300 f1. 500 fr. 1,000 ft.
a3 6/3 10/3

Carriage Paid.
NEW LONDON ELECTRON
WORKS, LYD,
65, Regents Dock.
London, E.14_~

Carriage
Pai

M.H. The

Mark of Merit natural galena of special
on any Wire~

Jess Set or sensitivity. Each piece 1s tested
and guaranteed.

'MH.CRYSTAL

compoment
is a guaramtee
of efficiency,
reasonable
price and
sound British
manufacture.

BUY BRITISH
GOODS ONLY

{1k

We are exhibiting
in_the Electrical

Contained in a glass-topped box
Empite  Exhibl. with a good quality non-corrosive,
tion, 1924. . 4
; spear point catwhisker.

niny

PRICE (as illustrated) ll6

Complete
Catalogue,
over 60 pro-
fusely illus-
trated pages,
Poa1rt Free

Send for list of SHOP SOILED
goods at reduced prices. Genuine
Bargains of high class apparalus.

N CONJUNCTION WITH B .HESKETH LTD
SHOWROOMS : Radio Corner, 179, Strand, London, W.C.2.
5, Yelverton Road, Bourmemouth. Al correspondence to Head Office.
HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2,

R TR LTI ER LRI LR T TR T T TR VIR TINAR:

ParTs, CoMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY.
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ELECTRADIXRADIOGEMS W IRELESS

Townsend and Valve Wavemeters, Midget Alternators, Tape Recorders,

Transmitting Gear Amplifiers 10/- Valve Cabinets, Remote Contro! Panels.
REDUCED PRICES. ‘ 7 AI ‘ rE s
26 . =t

WAVEMETERS

of all Types and

Ranges
TownsendBroadcast £3
ALTERNATORS & MORSE_RECORDING OF |

200 Watt Midget Alternators WIRELESS SIGNALS.

Newton 524, 120/4,000 metres £6 ]| Tne greatdema.‘:tﬂoli?urSlevlr;fns,

Bilvertown, eto., orse ker

l’!?t?e ?e:i‘;atgﬁﬂsgéymm;qﬁ? to Lab, Heterodynes Recorders, indicates the great
craft givea 500 cycle 10 volts any range interest taken in recclving and [
20 amps., weight 7} 1b., The ATl Guaranteed recording wireless signals apart Z : i
generator of untimited possi- g from B.B.C. programmes. These i *M ‘M BV«K
bilitiea. The machines are Accurate. well-known service recorders are
unused and fully guaranteed. simple in use, reliable, and enable
With quite & small trans messages on any wavelength to 4 et

be recelved and recorded at a speed too high for
former, apy JLT. voltage from 500 up mozt to read direct. Recorders add enormously

103,000 volta may be obtained, smoothed | o intercst in wireless for those with » 3-valve & o — S

and rectified for plate H.-.T. The wonderful set. Magnificent British work, all brass on & QNE VOLT ORA %
3 4 mahogany, drawer containing tape reel. 8uch ap. ey L] %

L grclines cost) £30, andMacclisiven paratus costing £40, is rarely obtainable. All g 1 A b

SV

‘awdy at 70s. each, and stock is rapldly instruments are careful]y inspected and guaran- 4
going and cannot be replaced. 3 105. | teedin working order. %6 10s.each. The tinest

cash with order. bargain offered. & 3
ACCUMULATORS, 6v., 40 in box, 26/~. AMMETERS, 15/-. AMPLIFIERS, 3-valve, £4 10a. 3 ¥

AERIAL WIRE and Fmegx, at wholesale prices. =~ BATTERIES, all eizes. BUZZERS, 2/6 . '» |
BOXES, IIG to 6/6 CABINETS, with ebonlte, 10/—. CONDENSERS, 2/- to 27/6. CRYSTALS, % e i

RS, 1/9. COMPLETE SET, 7/6. EABTH (LIPS, splkes and mats, from 6d.
EBONITE all shapes and rizes, cheap. GRID LEAKS, all values. lNSTRUMENTS the finest
collection of all ranges ever seen. INSULATORS, 2d, LOUD SPEAKERS, 7/6. MICROPBONES
2/6 to 20/—, Fine selection "PHONES of every ldnd. from 2/-. PLUGS and SCCKETS, from Sd,
pair, POTENTIOMETERS, 3/6. RECEIVERS from 1-valve sets, 35/~, RELAYB, 12/6 to 55/-.
FIL. RHEO, DIXONSTATS, 3/-. SWITCHES in great variety. SPARK SETS, 17/6. TER-
MINALS, 4 W.D., double, 2d. TERMINAL LUGS, 4d. doz. TRANSFORMERS, all trpes, 6/-

to £3 10s. TRANSHITTER and RECEIVER combined, Marcond, £5. MEK. ml VALVE, complete
outft, £7. TUNERS, ex-W.D., 8/~ to 40/~. VALVES, all types, low prices. VARIOMETERS, THE ONE VOLT ORA
S "SQUARE SECTIONED TINNED COPPER WikE tor PANCLS, 3. foy 3410 WIRE, bus: I

stock all gauges. 30/=

ELECTRADIX CATALOGUE OF RADIO BARGAINS,

A 4th edition of our 8-page Bargain Price List is now ready with onr 1924 Illnsirated Catalogue,and
eentaing details and information regarding Wireless Arraratus never previously rublished of price-
less value to the home construcior.

A visit to our Showrooms will well repay you. 'Buses pass the door. We are close to Aldgate P
tation, Metropolitan Rallway. First on lett down Minories.
Tek-phone—Avenue 4166. Telegrams— Electradix, Ald., London. ! Qg l es s
Send 3d. Stamps for 1924 Oatalogue.
LESLIE DIXON & CO. *QLoNALALE. -
ph ] The Mullard spirit of progress
produced the celebrated ¢ ORA.”
This same spirit of progress
now gives you the

“ONE VOLT ORA’

The “ORA” has a tungsten
filament, but in the ONE VOLT
ORA the filament is made
of that most durable metal

PLATINUM

and is consequently mechanically
unbreakable. - Naturally it has
all ‘the high efficiency of the
“ ORA,” and in addition requires

PQJNTS TO CONSIDER.

Every Phone is sold under
GUARANTEE:

Every Phone is tested before
leaving Factory.

We are old - established
British Manufacturers,

b . . onl
u hose object is to give 1 fer pair. Carriage paid Y
complete satisfaction. @ United Kingdom,

ONE DRY CELL
Why raddle ycurself with Continental Phones distributed by s

uns(rupu!nus Importers with small offices and elaborate notepaper H
d NO GUARANTEE or hope of redress if found faulty ? to operate it.
Origmals of upwards of 100 unsolicited Testimonials and letters of

o

appreciation can be seen at our Offices. i Send to-day or ask any dealer for
GUARANTEE We agree to replace or return cash if Phones Mullard List No. VR7 giving full
do not give complete satisfaction, subject to particulars of this wonderful valve.

Pltones being returncd to us within 7 days of purchase, uudamagcd.

BONTONE PHONES .

BRITAIN'S BEST,

SENSITIVE, DURABLE, COMFORTABLE, AND
BEAUTIFULLY FINISHED.

Mapufactured entirely by British Labour,
Apply to vour local dealer or apply direct giving your dealer’s name to :

B. D. & Co. (Edward A. Boynton),

Works : GOSWELL ROAD and CITY ROAD, LONDON, E.C.1. A a.].ve f‘or Ever\_; lreless Clrcult
Offices : 167-173, GOSWELL ROAD, LONDON, E.C.1, chiingale Works, Nightingale
Admiralty, War Office and India Office Contractors, Advt. The Mullard Radio ,Zzl::j, CI;’aIIL;;:z, ghwzrtznga ¢ Works, Ni e ggs:-zlu)

Parts, CompONENTS, SETS—they all sell equally well in WIRELESS WEEKLYs
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ON THE SQUARE !—Wire up any panel with ¢ Radiohm ** 1/16th
square tinned copper rod, and note increased efficiency, to say
nothing of appearance. We have sold miiles to knowing constructors.
2-ft. lengths, 3/- per dozen, plus post 4d. Shun soft, shoddy substi-
tutes. SPARKS.

HERE IS ONE BEST AERIAL—we've got it ! ‘¢ Radichm " strip
copper, all surface—no resistance. Think! 100 feet on reel, 3/-,
plus post 5d. Again, shun soft, shoddy substitutes.
All the above from SPARKS’ RADIO SUPPLIES,
Telephone : Langham 2463. 43, Great Portland Street, W.1.

MORRIS all steel) Valve Template, Reg. No. 698970, marks out the
holes gor valve sockets or legs ready for drilling, no centre punch
required. Post free, 10{d.—Nichol & Co., 46, Lancaster Avenue,
F 1.Street, Manchester.
EXCEPTIONAL OFFER.—Accumulators (Wireless), best British
make. Not soiled or perished ex Government surplus, but Brand
New, guaranteed, to clear at ridiculously low prices ; few only. 4 volts
40 amps. 16/—; 4 volts 60 amps. 20/—; 4 volts 80 amps. 24/-; 6 volts
60 amps. 28/- ; 6 volts 80 amps. 33/-. Carriage 2/6; approval against
cash.—H. Smyth, Ltd., 53, Museum St., W.C.1. 'Phone: Gerrard 9153,

WANTED. STUDENTS for Wireless Appointments ; we find berth
when qualified ; situations waiting now ; prospectus free,
—Wireless Training College, Lansdowne Rd., Bournemouth.

HEADPHONE REPAIRS.—Re-wound, re-magnetised and re-adjusted,
lowest prices quoted on receipt of telephones, delivery three days.
—The Varley Magnet Co., L don, S.E.18

ADVERTISEMENTS.

MARCH §5TH, 1924

WIRELESS WEEKLY SMALL ADVERTISEMENTS

’TIS the best I've tried.—J. H. H., Wittersham. As good as a good

transformer ¢an be.—J. W. D., Westminster. It is quite dis-
tortionless and has a greater magnification factor than most of the
better-known instruments against which I have tested it.—S.G. C.,
S.Kens. a.d.c., a.c.g.f.c. The above are extracts from many testi-
monials from users of the new FL audio frequency transformer.
Honestly priced, scientifically constructed and engineered to deliver
maximum results. Prim. 5,000, Sec. 20,000, Turns ratio 1-4.
Signed guarantee against any defect for 12 months. High magnifica-
tion, less distortion, better service. Imsist on getting the FL. Price
14/6, postage 9d. Immediate delivery.—Obtalnable from Wilfrid
Neal (Distributor), Radio Corner, Herne Hill.

TRIP AERIAL.—You cannot buy better nor cheaper. Copper, 2/6-
In 100 ft. rolls, Phosphor bronze, 3/6. Postage 5d. extra.—
W. Neal, Radio Corner, Herne Hill, London, S.E.24.

A BARGAIN.—3-Valve Tuned Anode Set. Receives all stations.
£3 10s.; also LF magnifier, £1.—R. Williams, 2, Jersey Road,
Leytonstone.

A WIRELESS BUSINESS is very Interesting. It can be made very

profitable but you must have the right stock, don't overstoCk
with a lot of expensive sets, but have an assortment of Component
Parts. Our business is to stock Wireless Dealers, and if you saw
our post you would say we were doing it. You can be ome of our
customers and we should like to hear from you.—The Newtonia
Wireless Factory, 13-15, Whitcomb St., W.C.2. Excess cash with all
Mail Orders always returned with goods.

OMNI top and front panels, drilled and specially engraved, 40/- per

pair ; polished mahegany cabinet with lid, 33/-; ST100 sioping
cabinet, 22/- ; ST100 star with Ebonised panel, 21/- ; sloping cabinet
12 in, by 8 In., for all circuits described in WW & MW, 20/-:
ebonite panel, 12 in. by 8 in by } In., S9 & Matt, 7/6. These prices
include free packing and car.—Burne-Jones & Co., Ltd., Montford
Place, Kennington, London, S.E.11. 'Phone: Hop. 6257.

MARK IIL Medium Wave Tuner, 250-3000.—As new, £6 10s,. or
nearest offer.—Landstad, Room 127, i, Central Buildings, West-
minster, S W.1.

EADPHONE COMFORT.—The ** Simplex*’ Adjuster (Pro
H regulates the pressure on your ears and makejs list:_n(inlé -:x.x l;antf:g
gtrteact;rdpleadst‘niret. J‘(:ir nie withh flat bands; in aluminium; instantly
attached and detached. - each, post free.—S 3 -
iy / f outhin Co., 13 Walsing

ONSTRUCTORS NOTE.—First quality Ebonite Panel
drilled, engraved, and fllled in white to your own ;:;ei 't);!ez;’;i?t::

Any thickness supplled. Prices on 1i — 7
47, Strand, London, W.C.2. SRR D BACELS,

CABINETS YOU WANT
ICKETT’S Cabinets—they're good value. from 1/6 each. highly
solished. Cabiiln::e \sVotke: nAll:ioon vilée., Bexley Heath, S.E.
Write for Lists W.L.

FINEST WORK & PROMPTITUDE. =y /

INCOMPARABLE oH\“E

WHITE

FILLING. WAND
Central 2137,

/ﬂ G A \AL "PHong
R .

E N ANY MATE CLIFFT & COCKLE

/ ) 51, Arcade Chambers, St. Mary’s Gate,

MANCHESTER.

PLUGS arnd JACKS

PLUG & JACK COMPLETE
3/= Post Free.

A. ROBERTS & CO.
42, Bedford Hill,
Balkam, S.W.12.

TWO-WAY PLU

Patents, Designs & Trade Marks.

H. D. FITZPATRICK & Co.
- Chartered Patent Agents -
49, Chancery Lane, LONDON. ‘Phone: Holborn 459.

——==EBONITE PANELS

cut to any size, im h‘igll grade, easily worked material. }im. thick,
id. per sq. in.; % im. thick, #d. sq. in. Mail orders :—Add 6d.
towards cost of packing and post.

.Panels drilled and engraved to your own paper template.
I¢’s cheaper than buying the drills. Estimates free.

Phone: Rezent 3335. 20 yds from MNIPHONE WIRELZSS co.'

Regent St., between Maison
Lewis and Robinson & Cleaver. 24, Warwick St., Regent St,,London,W.1.

Radio Press Information Dept.

2/6 QUERY COUPON 2/6

WIRELESS WEEKLY. Vol. 3. No. 13, March 5, 1924.

(This coupon must be accompanied by a postal order of 2/6 for each
qucstion, and a stamped addressed envelope.)

THE

“OMNI-CIRCUIT"” PANELS

CUT TO SIZE, DRILLED AND ENGRAVED.

Best Ebonite and Workmanship.

Size of Panels — 14 x 10 x % 14 x 9} x 1
£1:10: 0 Per Pair.

ANY SIZE, PANELS SUPPLIED AND
ENGRAVED TO CUSTOMERS' SKETCHES

S. MARKS & SON,
7 & 8, CARTHUSIAN STREET, E.C.1.

Telephone : Clerkenwell 6318,

9, "!
OE, . §

’%.”A‘;qn is the place for the best possible contact
45 GOLD SEAL PLASTIC METAL.
T Gives clearer and louder signals,
#fl Contains no mercury. Packet enough for

ll the 3 cups, Iof ?ll Gd 'Wirele§g Stores,

S (or ple packet 6d.) t
ex B8 5 | VY53 Ben Jonson Rd. LoudonE. |

GENUINE HAND DRAWN

Beware of Imitations.

Postage 3d. per doz_
2d. per 2ft. length.
GODFREY SALMON, Ltd., Wireless Specialists,
33, Grafton St., Tottenham Court Rd., London, W.1

Parts, ComPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY,
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“IGRANIC?”

“Igranic” Coils. _Homeycomb (De Forest

Pat. No. 141344),
These world-famous coils are remowned for
their high efficiency, low self capacity, small
absorption factor and minimum high frequency
resistance, No dead-end losses. Each turn sur-
rounded by air pocket. Made in two types,
gimbal and plug mounted. Wave lengths
approximately 100 to 25,000 metres. The only
coils that uphold their claims for negligible
losses. Prices vary with sizes.

Obtainable from all dealers.

Glasgow
Manchester 149 Queen Victoria St.,
Bradford

LONDON

RADIO

DEVICES

Filament Rheostats (Pat. No. 195903).

A splendid instrument for filament control
under all conditions. Novel method of com-
struction ensures smooth and silent operation.
Designed for individual valve control. Ad-
justable contact fingers permit of resistance
values from zero to four ohms by fine
variation. Supplied in two types, plain and
vernier. Prices: Plain, 4/6; Vernier, 7/-.

Write for Lists Y19.

Birmingham
Works : Cardiff
BEDFORD  Newcastle

MONOVALVE
WHAT A WELL KNOWN
NOVELIST WRITES ABOUT IT :
“I want lo say how perfecily
satisfactory the Monovalve ts to
a person like myself who knows
enough of Radio matiers lo turn
a switch. 11 is the ideal set for
a busy man who doesn’t want to
fiddle with gadgets . . . "
AND ANOTHER FROM
DURHAM : “. . .. have
had the Climax Monovalve now
Jfor a forinight, and I am delighted
with it. T he telephony, speech and
music, is clear and good, in fact
wonderful, considering that a
Sframe aerial only 4s used. 1Iigs
not merely a handsome loohsng
snstrument,but is really capable of
doing what is required of it, and [
shall certainly be very pleased to
recommendihe Climax snstrument
to other people as indeed | am
alreadv doing,”
No outside aerial. Noearth.
No installation cost. Portable
ag a gramophone,
Gives you splendid results upto 50
miles from a broadcasting station,
while it is possible to listen to other
programmes up to 500. miles away
when conditions are favourable.
o:l Climaz é/]lono-
i valve wit imax
Prlce patented folding £ 'n
frame aerial
(If used with B.B.C. Licence Tax
11/- extra). Acckssories REQUIRED ;
HeappHONES, VALVE AND BATTERIES.
Arprox. Cost, £4
Any standard accessories ean be used)
rite for full particulars (Dept. W.W.)
CLIMAX PATENTS LIMITED,
182, Church St. Kensington, London,
rr.s.21. W.8. 'Phone : Park 2023.

Satisfaction, or Stocked by all
Money Returned. Reputakle Dealers.

All our Instruments are BRITISH MADE throughout
in our own factory—only the finest materials are used in
their manufacture.  Lightness and comfort combined.

PHILLIPS’
HEADPHONES

Extend your range and hear all Broadcasting Stations.

‘The Most Sensitive Phone on the Market. Aluminium Casings,
Fitted with Stalloy Diaphragms, Comfortable Crystallate Ear
Pieces, Nickel Plated Spring Head Band, with all Adjustments,
4,000 Ohms Resistance, “B.B.C. Stampcd. Magnets are of
High Retentivity, Five Feet Leads and made by Ourselves,

Extract from a Testimonial dated January 21st,—"1 have
been specially recommended to obtain a pair of your headphones

by a friend, who, like me, is
unfortanately deaf, and yours are
the best he has been able fo

obtain."—F.G.L.

12 MONTHS* GUARANTEE,

Everything pPER PAIR

in Wireless
— Write for 1 7é
Catalogn:;

= POST FREE
ips & Sons [

LY MANUFACTURERS

PHOJE CLERKENWELL 1434

81 TURNMILL STREET.LONDON.EC| !

ARE YOU BUILDING UP? ===

GET the best out of your Wireless by building up the “Service”’

way. The “Service” Radio Unit System has been evolved to

enable you to improve your. receiving apparatus with a minimum
of additional expense and trouble.

BUY " SERVICE” UNITS AND GET
BEST RESULTS AT LEAST COST.
The * Service” High Frequency Units, using the famous Lissen Super
Regenerative Reactance, prove positively that the
best possible resuilts can be obtained in this way.
No loss of energy. Full amplification of distant
signals. ‘These Units do give the extra efficiency
so vital on long distance work. Only the very

best components all through., i .
Our 26 page book tells all about it and gives all
prices. Sent for 2d. stamp for postage.

THE SERVICE CO., Ltd.

292, HIGH HOLBORN, LLONDON, W.C.1
‘Tel. : Holborn 666 (3 lines).
Telegrams : * Admittedly,”flondon,

*“ EL-BE MODERN ’’ TUNER

Handles lock
in
any position
Reduced Price
15/= each
Post free

Polished Stand
Ebonite Plugs
and

Terminal Penels

Your Dealer will supply you

LEIGH BROS.,

37, Sidmouth Street, Gray’s Inn
Road, LONDON, W.C.1.

Telephone : Museumn 4192,

lmpossible to put FILAMENT
across Plate Voltage

Remove Screws and Holder is
its own jig for drilling panel §

Price 1/5 Post free

Parts, CoMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY,
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THE TELEPHONE MANUFACTURING CO., LTD., HOLLINGSWORTH WORKS, DULWICH, LONDON.
BRITISH EMPIRE EXHIBITION, WEMBLEY, 1924.

ADVERTISEMENTS.

TrueMusiC
Loud Speakers

Clear as Cryslal
Headphones

@] T 21 B
WwWairelies s

If unable to obtain lecally, write to us direct.

MARCH §TH, 1924
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SCIENTIFIC APPLIANCES

. DALE and HOLLINS,
1 & 29, Sicilian Avenue, Southampton Row, W.C.1

THE STORE FOR
Radie, Electric, Magnetic,
Parts, Materials,

Owntical
Apparatus

THREE SPECIAL ARTICLES YOU MUST SEE.
Our Own Works Make
RADIO CABINETS - AND PANELS.

WONDERFUL SOLID BLOCK
DUROS ACCUMULATORS:

New Prices.
Do not wear out.

New Sizes,
Cost less than any other,

OUR PATENT “CUARDIAN” VALVE
HOLDER

Protects your Valves from destruction;

Every Approved Fitting, Part, or Make of Wireless Goods.
New descriptive illustrated priced list post free.
Our complete catalogues, 6d.” post free.
CALL OR WRITE US.

SCIENTIFIC APPLIANCES

11 & 29, SICILIAN AVENUE - w.C.1.
TOP OF KINGSWAY. CENTRE OF LONDON.

PHEHITHA T E R g i

- SINGLE POLE 1/6

TR

i

HTTHE TR

EHHIILHHLIIIIIIIIlllIIIUHiI e TR

I

Radcom < panel Mounting ”
KNIFE SWITCHE

=

1N

PEHEERITHH TR

DOUBLE POLE 2/-

(inclusive of drilling jig)
Both single and double pole are double throw.

BEWARE OF INFERIOR IMITATIONS.

RADCOM RHEOSTATS, AERIALS,
TUNERS, BATTERIES, COILS, ETC.
The Hall Mark of Quality.
® 19, Rathhone Place,
a 1 0 Oxford Street, W.1.
:ghone ta R-M Muﬂ&‘l'im 3485
COMPONENTS I.'."P. Y Weatcent, London

(E.P.9, 4.}

Parts, ComroNENTS, SETS—they all sell equally well in WIRELESS WEEKLY,
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The name
guarantees satisfaction

The results obtained by actual users provide glowing testi-
mony to “Ediswan ” superiority. Make certain your next
valve is an Ediswan — “ the valve with a name behind it.”

Leicester, February 6th, 1924.

** A.R. Valves.

* I am able to reccive all B.B.C. Stations on my 2-Valve Set,
H.F. and Dec. home made. I have now had these 2 valves in con-
stant use since last May, which speaks only too well of their good
quality and long life. I consider them superior to any other make on
the market.” L. Renals.

Portsmouth, January 19th, 1924.
A Wireless Officer states :  Re A.R. Valves.

*“ As WIT experimental officer of this ship, I can assure you
that I have tried an enormous number of valves, both British and
Foreign, but in the future I shall use nothing but your A.R. Valves.
It is both surprising and pleasing to get a valve so extraordinarily
good.”

Have you had your FREE copy of illustrated booklet
¢ The Thermionic Valve 2’ If not send a postcard
to-day.

T
S

Your Dealer holds stocks to supply you. If
not, write us direct giving his name & address

The safety cap (Prov. Pat.) which is
now fitted to all Ediswan Valves. The
filament pins are shorter in length
than the plate and grid pins, thus
aveiding any chance of making sur~
face contacts with the wrong sockets.

Contractors to HM. Admiralty, War Office, Royal Air Force.
123/125, Queen Victoria St., E.C4, and 71, Victoria St., S.W.1

Works : Ponders End, Middlesex.
Branches in all Principal Towns.

Buy British Goods Only.

Parts, COMPONENTS, SETS—they all sell equally well in WIRELESS WEEKLY.
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TYPES :
P.1, (for Detector and L.F. use) 12/6
P,2. (With red top, for HL.F, use) 12/6

From all Dealers.

LASS, brass, nickel, tungsten, the whole of the electron stream is
platinum and bakelite—these used. And because it is arched it is
constitute the raw material immensely strong—a guarantee of

from which the Cossor P.x and P.z  longer life—and definitely prevents
and most other Valves are made. all risk of microphonic noises.

¥s And wherein lies the difference ?

Firstly, the design—secondly, the

meticulous care paid to every process

5 (there are 101 of them) during manu-
facture.

None but those able to follow, step
by step, the progress of a Cossor
Valve during manufacture can appre-
ciate the careful attention to small
details that only skilled and experi-

The curved filament, tucked away enced workers can give—even the

high up inside the hood-shaped Grid filament, for instance, is curved to
$ and Anode, ensures that practically . micrometer exactness.

A. C. COSSOR, Ltd,, —  Highbury Grove, N.5.

g ¢ %’égl;? Ao '
o y:

Gilbert Ad. 592.
Parts, CoMPONENTS, SETs—they all sell equally well in WIRELESS WEEKLY,
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B A\ new system simplifies
; ;
" the home construction

; of this fine Reflex Set.
H

HILE to many enthusiasts who already have
W some knowledge of Radio the constructional

D articles in MoDERN WIRELESS and Wireless

y Weekly are quite. sufficient, yet to some beginners

and others the elementary details of construction

2 may have been omitted. Obviously exigencies of

@b space in a magazine often render it necessary for an
article to be kept brief.

In order to assist the novice and the man who has
ﬁ. never built a Set before, however, we have produced

a special Series of Envelopes, each dealing with one
particular type of Set in a most comprehensive
manner.

The first one of the series is devoted to building up
the S T 100 shown above and contains blue prints,
wiring diagrams, illustrations of finished instruments
taken in various positions, complete working
instructions, etc., etc. Absolutely every possible
assistance is given so that the novice can follow the
instructions and build a first-class Set without possi-
bility of error.

Although it is less than six
months since the S.T.100 was
introduced to the public through
the pages of MODERN WIRELESS,
yet scores of thousands of
Rceeiving Sets incorporating it
are giving comiplete satisfaction
in all parts of the country. For
a general purposes, economical
Set the S.T.100 would be hard to
beat. On an average Aerial all
B.B.C. stations can be heard at
good strength, while it has a
Loud-Speaker range of 30 to 40
miles.

It is particularly economical because
it only uses two Valves (a Crystal
acting as Rectifier), yet immense am-
plification is obtained because the first
valveacts as a high-frequency and low-
frequency amplifier simultaneously.

To build such a Set is within the reach
of - anyone, the following being prac-
tically the only components requlired;
Two variable condensers, two valve-
holders, two rheostals, one fixed
resistance, one coil-holder, one crysial
detector, two L.F. iransformers, the
necessary terminals, panel and cabinet,

€ Why not rebuild
your present Set
into an S.T. 100?

Post frez

1/9.

RADIO PRESS, LTD., DEVEREUX COURT, STRAND, W.C.2
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“STERLING”

LIGHTWEIGHT
RADIO HEAD
TELEPHONES
g ve perfect results, are
of highest finish, hand-
some appearance, and
fitted with polished
Duralumin headbands
Easily the best value
yet offered.

Resistance the
pair in series Price

120 ohms £1 2s. 6d.
2000 ohms £1 4s. od.
4000 ohms £1 55. od

Clear; Light and &
Comfortable-

Qg of B!

Advt. of STERLING TELEPHONE and ELECTRIC CO., LTD. Your Radio
Manufacturers of Telephones and Radio Apparatus, etc. Deales Cail
210-212 Tottenham Court Road - London, W.1

Works : DAGENHAM, ESSEX Supply

Printed for the Proprietors, Rapio Press, Lrp., Dsvereux Court, Strand, W.C.2, by Tme Avesve Press (L. Upcott Gill & Son, Ltd.) 5557, Drary
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/ Lindon, 8.W.1. Registered as a newspaper and for transmission by Canadian Magazine Post. Subscription rates:—32/6 per annum, 16/3 for six

mouths, post- free. Sole Agents for Australasia :—Gom)onéz Goran(AustAralasm),]Lm. For Canada :—ImperiaL Neiws, Ltp. For South Africa:—
JENTRAL News AGENcY, 1abp.



Wireless Weekly, 6d. Net, Wednesday. March 12th, 1924,

AT =

a

T

CONTENTS

Imperial W.T. Committee
Report.

HIRBO RN g

.

-*
~—

N\

Iitil

An Experimenter’'s Pewer
Amplifier.

The R.S.G.B. Annual Confer-
ence.

How to Make a Selective Two-
Valve Set.

More Circuits for the Omni
Receiver.

Random Technicalities, Broadcasting
News, An Experimenter’s Unit Re-
ceiver, C.W. and Telephony Trans-
mission Using Valves, Some Simple
Wireless Questions Answered, etc.

IR R TR TR TH ]

1
\ 9

e T T TN T

o TR TSV AT

An Extra Selective Two-Valve Receiver
S S R R T e S ——



2 WireLEss WEEKLY ADVERTISEMENTS. MARCH 1271, 1924

Just Published

A New Radio (Press

Constructional Book.

NOW_ ON SALE.

RaApio PRrEss

Wireless Sets for

CONTENTS:

o e neve. . JLOMe Constructors

An  Inductively - Coupled B y E. REDPATH

Crystal Receiving Set.
Assistant Editor of

Testing and Operating Crys-
tal I%cceivinlé Sets.g iy “ Modern Wireless’' & “ Wireless Weekly.”

A Two-valve Low-frequency

Amplifier.
Addi :

dsciltr;gAmphﬁers toCrystal HE latest addition to the Radfo [Press Series
A Two-valve Broadcast I of Constructional Books. Contains designs

for a number of Receiving Sets of proved

Receiver.
efficiency. The author has had considerable experi-

A Three-valve Regenerative

Receiver. ence in designing Sets suitable for the average
A  Single - valve  Reflex enthusiast to make up, and this Book is the direct
Receiver. q ; :
outcome of experiments carried out during the past
A Three-valve Broadcast f th
Receiver. e
= Ri%lil{,érvalve P Every instrument is well within the ability of the
i man who can handle the ordinary household tools,

and full particulars are given for making even the
2, 6 components required. The scope of this Book
Post Free, 2/8 includes C‘rystal and Valvci Receivers with a range
from 25 miles up to 3,000 miles on telephony.

RADIO PRESS, LTD,,
DEVEREUX COURT,
STRAND, W.C.z.

Follow the Instructions and Success is Certain

Gubert Ad. 545
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The Wrong Way.

HILST the reorganisation of the

Radio Society of Great Britain is

bound to bring with it considerable im-
provements, there is obviously much to be
done before the Society can be made suffi-
ciently attractive to draw to its meetings the
new experimental public which would benefit
so greatly by adherence to such a Society.
For example, what new blood is likely to be
attracted to the Society by the lectures
announced in the latest notice of forthcoming
meetings?  ‘‘ On February 27 we had a
demonstration of the application of the
Cathode Ray Oscillograph.’”’ . Such a lecture,
whilst admirable from many points of view,
is bound to make only a limited appeal, whilst
the very title is sufficient to give the impres-
sion that the Radio Society of Great Britain
is an institution akin to the Physical Society.

Mr. A. A. Campbell Swinton’s lecture
announced for March 26 on  The Possibili-
ties of Electrical Television, Both With and
Without . Wires,”” should make a wider
appeal, but we would have been happier if
the Selection Committee could have issued the
title in a more attractive form.

For May 28 we are to be given a lecture
on ‘‘ Wireless in Brmsh Military Aircraft
up to August, 1914.”” This, presumably, is
by arrangement with the Society. of Anti-
quarians.  We have every respect for the
author, who could give us a'much more inter-
esting paper. Why not ‘ask him?. No one
is really thrilled at the thought of aircraft
wireless up to August, -1914.. In the first
place, broadly speaking, there was no aircraft,
and, secondly, there was no wireless. So why
worry about it ?

Everyone who is interested in the Radio
Society becoming truly the Radio Society of
Great Britain and not the Wireless Club of
the Thames Embankment will agree with us
that amongst the many burning questions and
pressing problems of vital interest to every
amateur, there must be at least a few capable
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of adequate treatment in lectures before what
is alleged to be our leading Radio Society.
To apply the adjective ‘‘ moth-eaten ”’ to
this season’s programmes would be a little
severe, but really we had hoped the new com-
mittee would introduce a little life into things.
If the R.S.G.B. tried to run a periodical on
these lines, they would fail utterly and miser-
ably.  Meanwhile the attendance at their
meetings would be a disgrace to the average
provincial society. We ourselves do not in-
tend  to reproduce the lectures until they
become interesting. On the other hand, we
are seriously considering running a series of
lectures which experimenters will attend.

Helping Our Readers.

On another page of this issue we are pub-
lishing a list of questions designed to find in
what respect our paper appeals to its readers
and in what way we can improve it according
to their desires. Wireless Weekly and
Modern Wireless have always taken the line
that only by close contact with their readers
can they give really satisfactory service, and
the answers given to questions of this kind
are of immense help. Particularly we would
like to know the views of readers on the new
method of depicting panels from the back,
introduced for the first time in Wireless
Weekly for February 27. Many readers have
hailed this full-page reproduction method as
one of the greatest advances in wireless ex-
planatory articles, whilst one or two have
suggested that it is an easy way for us to fill
space! "This feature was introduced with no
other idea than to facilitate the home con-
struction of sets, and if our readers appre-
ciate the method we shall be pleased to con-
tinue it. On the other hand, being always
open to modify the journal to meet our
readers’ wishes, we shall be only too glad to
make whatever changes in the method of
showing such details as may be indicated
on receipt of the question forms. Inci-
dentally, the printing, etc., of whole-page
photographs is much more costly.
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HE report of the Imperial

Wireless Telegraphy Com-

mittee, 1924, appointed by
the new Government ‘‘ to con-
sider and advise on the policy to
be adopted as regards the
Imperial Wireless Services, so as
to protect and facilitate public
interests,’”’ was issued on Feb-
ruary 22 last. The Committee
was commendably prompt in
making its report, and the follow-
ing is a Summary of Recom-
mendations :—

Empire Services.

(1) That the State through the
Post Office should own all wire-
less stations in Great Britain for
communication with the overseas
Dominions, Colonies, Protec-
torates and Territories.

(2) That the Post Office should
operate directly, under an im-
proved business organisation, all
the Empire Stations in Great
Britain.

(3) That as an alternative an
exception be made to the fore-
going recommendations in the
case of Canada, for the reasons
stated in paragraphs 48 to gI,
and that competition between the
Post Office and private enterprise
in the Anglo-Canadian wireless
service, which exists at present,
be continued, provided that, in
any licence granted for the
Anglo-Canadian service, public
interests are safeguarded as
regards conditions of working
and terms of expropriation by the
State.

(4) That in any licence granted
to a private Company, the State
must reserve to itself the right to
take possession or exercise comn-
trol over the working of the
licensed stations whenever in the
opinion of the Government an
emergency requires it.

(5) That the Leafield station
should be enlarged as recom-
mended by the Post Office wire-
less: experts and engineers, that
the new high-power station, now
building at Rugby, should be
extended to a 16-mast station,
that a second new station of

SEEESEgaEaasgsaes

similar capacity be erected, and
that these works should be put in
hand without delay.

(6) That each of the high-
power stations should be of world
range and equipped with the
latest apparatus, so that the
highest degree of efficiency can
be attained.

(7) That, if necessity arises,
full advantage be taken of the
Patents and Designs Act, 1919

{Section 8), under which the
Crown can acquire the .use of all
patented inventions which may
be useful for public utility ser-
vices such as wireless.

(8) That in order that State
management and operation = of
Enipire wireless may be carried
out in a way to ensure the
greatest efficiency, an improved
business organisation should be
set up by the Post Office, and

Plhoto by Elliott & Fry, !
Mr, Robert Donald, Chairman of the Imperial Wireless Telcgraphye ]

Committee, 1924.
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that the Post Office Advisory
Council of business men -be con-
sulted on this question.

(9) That the present terminal
wireless station near Cairo Dbe
removed from the Empire systein
as soon as the requirements of
the Admiralty are met by other
stations and the proposed new
high-power stations in India,
South Africa and Australia are in
operation.

(10) That the expert Wireless
Telegraphy ‘Commission be re-
quested to report on the extent,
and cost, of a wireless system for
the Colonies necessary to com-
plete the Empire network of
wireless communications,

Foreign Services

(11) That private enterprise. be
given facilities to_develop wireless
communication with continental
Europe, as with the rest of the

world outside the British Empire,
subject, in the case of Anglo-
Continental services, to suitable
terms  being arranged for the
payment of .royalties or other-
wise in view of the competition
which must exist between wire-
less and State-owned cables.

(12) That there should be free

competition in foreign wireless,
subject to the State reserving the
right of expropriation and the
right to take possession and
assume control in case of national
emergency.

(13) For the present the exist-
ing provisional licences for Con-
tinental services should be re-
newed, and the Post Office should
concentrate its Continental traffic
as far as possible at Northolt’;
the station at Stonehaven should
be discontinued without avoidable
delay; and arrangements should
also be made to discontinue the

March 12. 1924

station at Caister as soon as
other provision is made for the
traffic.

(14) That telegraphic and tele-
phonic broadcasting to the Con-
tinent be carried on by the

Northolt’ station.

85. We wish to record our
appreciation of the valuable help
rendered to us by our Secretary,
Mr. W. E. Weston, and the
readiness with which he obtained
all the information which we
required in the short time which
our investigations occupied.

ROBERT DONALD
(Chairman).

F. J. BROWN.
W. H. ECCLES.

D. DRUMMOND FRASER.
HENRY H. SLESSER.

W. E. WESTON (Secretary),
February 22, 1924.

A WELL-DESIGNED AMATEUR STATION.

_— e TR

Gur photograph shows the transmitting and receiving station of Mr. Everitt, of Eltham, S.E.9.
The microphone is seen by the side of the transmitting key. The receiver (on the left) is a

standard Burndept instrument.

442
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‘The Practical Joker

HE wireless practical jester,

as no doubt you have noted,

is coming into existence.
He was at work some nights ago
at a big radio assembly. Those
who essayed to enter the door
placed their hands upon its knob
and then leapt back several
yards with their hair on end. It
was not that they had suddenly
caught sight of the lecturer or
anything of that kind. A fellow
of infinite jest had connected up
a high tension supply so that
anyone touching the aforemen-
tioned knob was literally gal-
vanised into performing steps
that would have put the most
rubber-jointed of Russian dancers
to shame. Those who managed
to enter despite this- shocking
rebuff at the door realised that
pranks were afoot, and, remem-
bering that where there is one
booby-trap there is probably also
another, cast their eyes around
to sce what they could see. Sus-
pended from the ceiling was a
bag subsequently found to con-
tain flour which it was evidently
the jester’s intention to release
at a given moment upon the de-
voted heads of the assembled
company. This flour was hap-
pily nipped in the bud by the
removal of the bag ere it could
do any harm.

I am perfectly in sympathy
with the noble idea of electrify-
ing the door knob, for such a
proceeding is qulte in" keeping
with the atmosphere of a wireless
meeting, and would no doubt
have the effect of stimulating
members of a society as a pre-
lude to the lecture, debate, con-
ference, discussion or whatnot.
But I cannot pass the sack of
flour business. When at Rome,
do as the Romans do. If you
want to be funny in a practical
way at a wireless meeting, I see
no wrong in devising a neat
little scheme for causing the
chairman’s -hair to stand on. end

whenever he touches his gavel,
or for making the loud-speaker
emit a scream when he sits down.
There would be little harm again
in effecting improvements in the
wiring of the prize set, so that
when the blushing winner of the
competition stood forth to give
a demonstration of its powers, he
was shocked to find that every-
thing worked backwards. These
things are forgivable, and they
merely conduce to a general
atmosphere of cheerfulness. But
do not, I beseech you, try the
flour trick, however much your
local club may be in need of wak-
ing up. Let there be a decency
above all in your jests and a due
regard to their appropriateness.
Soot might do, for soot after all
is a form of carbon, and it is
not a far cry from carbon to
electricity. But flour—no.
The Joke Supreme

One of the noblest jests that I
have ever come across was that
worked in Little Puddleton upon
the man Tipplesworth. Tipples-
worth, I should say, has a way
of bemg a blot, the kind of blot
that cries aloud to.be erased, but
somehow he usually manages to
defy all efforts to do so.  For
many moons the fellow had been
a plague to us at the wireless
club owing to his insufferable
superiority. It is not that he had
much knowledge; but he pos-
sesses a final and devastating
way of laying down -the law
which leaves no room for argu-
ment, and argument is, of course,
the life and soul of a wireless
club.
sought to discover some means
of bungmg about his downfall,
but it ‘has always been a very
difficult. business, for, like a
rubber ‘ball, the harder he falls
the higher Tnppleswort‘n bounces.
A shrewd puncture was evidently
needed to take the bounce out of
him. The opportunity came only
a few days ago.

Many heavy-handed neophytes
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For a long time we have

installed sets at Christmastime,
since when they appear to have
spent most of their leisure hours
in moving the knobs of their
reaction condensers gently to and
fro. The local ether has been so
violently disturbed that on most
evenings 2L.0’s musical pro-
grammes sounded more like an
imitation of feeding time at the
Zoo than anything else. Natur-
ally the society took steps.
Several of the chief offenders
were clubbed to death by a com-
mittee appointed to run oscilla-
tors to earth. In fact, at one time
a strike of the local dustmen was
threatened owing to the weight
of the corpse-filled dustbins which
they were called upon to handle
upon the morning after a raid.
But for the confirmed oscillator
even death has no terrors, since
he would gladly lay down his life
rather than give up the cherished
right to howl. Stronger measures
appeared therefore to be iindi-
cated.. Someone had a happy in-
spiration of suggesting ' that
Tipplesworth. . should be asked to
lecture upon the subject. It was
felt that if all oscillators were
roped in and taken forcibly to
the place of meeting the horrors
of sitting through Tipples-
worth’s oration, coupled with the
threat that the process would be
repeated if necessary once a.fort-

night, would have the desired
results, if anyt»hjng could.
The Lecture
Tipplesworth’s’ voice, be it

noted,. - had = always been the
loudest of those that condemn
oscillation. © He 'lost no oppor-
tunity * of telling everyone! pre-
cisely what he thought of the
condenser. wanglers, ‘referring to
them scathingly :as  bandits,
despicable creatures,. non-sports-
men, ether hogs and things like
that. Equally loud-voiced had
been his assertions that his own
set was completely above sus-
picion. He explained to all who
would listen that to build a set
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that would how! showed merely
a lamentable lack of knowledge.
In no conceivable circumstances
could his own be guilty of such
disgusting conduct. Secretly we
all have an idea that Tipples-
worth was himself amongst the
howlers, but in view of the fact
that a visit to his house would

have been necessary in order to .

disprove his claims to being a
little white lamb, we were con-
tent to let the matter pass. An
evening at Tipplesworth’s house
and in his wireless den is not a
thing for even strong men to con-
template lightly. Anyhow, he
appeared to be qualified in every
way to deliver the punitive lec-
ture, which was duly arranged.
On the appointed evening the
hall was packed. The oscillators
had been brought in willy-nilly,
and the rest of us had to be there
to see that they did not escape.
Tipplesworth plunged at once
into the subject. He explained
what oscillation was, how he
recognised it. how you caused it
and how you stopped it. He
denounced
measured terms, commenting
forcibly upon their manners,
their habits and their morals.

esesscesepesssssen

N Tuesday, March 11, at
OB p-m., at the Central Hall

(opposite Jones and
Higgins), Peckham, the Radio
Societies affiliated to the Radio
Society of Great Britain will hold
a special general meeting to elect
representatives for the new
General Committee of the Radio
Society of Great Britain.

Two delegates from each
Society affiliated or applying for
affiliation are asked for, to attend
the meeting.

Mr. Geo. Sutton, AM.LE.E.,
has been requested by Dr. Eccles,
President of the R.S.G.B., to
make the arrangements. His
letter is given below,

To The Affiliated Radio Societies
in the South London Area.
GENTLEMEN,—Since you did me

the honour on October the Sth

last of electing me to represent
you upon the Council of the Radio

oscillators in no’

The R.S.G.B. and the Affiliated
Societies

#00000000000000000000000000000000000000000000000000000000000600800000000000000808000000.008

He wound up a soul-searing
peroration by  stating  that
he' would now ' give them a

-demonstratien with his own set

in order to show them that, with
properly-constructed apparatus,
offence was impossible.  Amidst
breathless silence he switched on.
‘“ This,”” he said, ‘ is the proper
way to tune in 2L.O; you will ob-
serve that the carrier wave is not
audible.”” His right hand moved
to the A.T.C., his left to the
C.C.C. He moved them gently.
“s o UE A L” remarked the loud-
speaker.  Tipplesworth, purple
in the face, tried again.  The
result was a howl of even more
noble proportions. To cut a long
story short, if he touched so much
as a rheostat, the thing positively
roared at him. His hands flut-
tered nervously over it, whilst
perspiration streamed down his
face, and every flutter produced
some new variety of squeak,
squeal,” scream, howl; screech or
yel. . . . Who was working
that heterodyne wavemeter, I do
not know, but it was very skil-
fully done, and if it has not cured
oscillation, it has at all events
succeeded in giving Tipplesworth
his final squashing.

Society of Great Britain, I have
left no stone unturned in advanc-
ing your cause. Particularly
have I zealously watched any
attempts to curtail your liberty of
action, and now call your atten-
tion to the new R.S.G.B. regula-
tions relating to  Affliated
Societies, in which the fullest
individual freedom is guaranteed
consistent with that amount of
direction which a Parent Society,
as such, must exercise.

I have hesitated to call you pre-
maturely to a separate conference,
but now that the General Com-
mittee of the R.S.G.B. has been
decided upon, and the Chairman
and Secretary. elected, I hope to
be able to announce in the imme-
diate future that a meeting-place
has been arranged and two dele-
gates invited from each afhiiated
Society (or Society which is im-
mediately applying: .for affilia-
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A Shock-Proof Generation

Are you susceptible to shocks,
shecks of the electric variety, I
meap? People vary enormously
in this respect. I know one man
who will calmly wet his fingers
and place them across the con-
tacts of a 220-volt light switch to
see whether any juice is flowing
or not. As for me, should I
accidentally touch both leads of
even a 6o-volt high-tension
battcry I leap:into the air with a
wild ery and am a broken man
for some moments.

In the interests of the rising
generation, I think that the
matter ought to be taken up by
the Eugenics Society. Every
endcavour should, of course, be
made to produce a race of shock»
proof human beings to become
the wireless stalwarts of the
future. In days to come, instead
of weighing the baby we shall
measure his ohmic resistance.
We shall read in the papers that
Mrs. So-and-So has presented
her husband with a fine healthy
50,000 ohms boy. Vaccination
will become less important than
the new process for thickening
the skin of the finger tips.

WIRELESS WAYFARER.

tion), so that those Societies may
elect members to serve upon the
General Committee of the Radio
Society of Great Britain. The
representation will be on a basis
of one member for each six
Societies, and it is hoped that the
whole South Metropolitan Area
will form a united group, in
which case there is no doubt that
it will be the strongest individual
group represented on the General
Committee. I hoped that the
newly-formed  South  London
League of Radio Societies would
have formed the nucleus, but that
body has definitely resolved to
have nothing whatever to do with
the R.S.G.B. I have been
requested by the President of the
R.S.G.B. to -call together the
Affiliated Societies in  South
London so that the election may
be proceeded with, and I beg that
you will, at your earliest conveni-
ence, furnish me with the names
and addresses of two delegates
from your Society who will attend
the meeting.—I am, Dear Sir,
Yours faithfully,
Geo. Surton, AAM.ILE.E.
18, Melford Road, S.E.22.
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LONDON. — Major Corbett
Smith, who has done such ex-
cellent work in Cardiff, is being
transferred to London. It is
difficult to assign any particular
office to Major Corbett Smith,
but he may be depended upon to
strengthen the  programmes
generally. He has certainly had
great experience in  miscel-
laneous entertaining, and has a
fund of originality as well as
plenty of initiative.

O a O

The series of Chamber Con-
certs devoted to the works of
living British composers, which
were originally arranged for
Thursdays, have been arranged
to take place on Mondays, com-
mencing on Monday, April 21.
Therefore the dates for these in-
teresting concerts are Thursday,
March 13, when Mr. John Ire-
land will arrange the pro-
gramme; March 27, when the
programme will be arranged by
Mr. Martin Shaw; April 10,
arrangements by Mr. Frank
Bridge.  After that date these
concerts will be held on Mondays
instead of Thursdays, though at
the moment the composers have
not been decided upon.

O O 0
Forthcoming Events
MARCH.
12th  (Wep.).—B.B.C. Dramatic

Critic. Wireless Orchestra.

13th (THUrs.).—Talk by Radio So-
ciety of Great Britain. Mr.
Jack Rickard and Miss Violet
Dean.  ‘“ The Scandalmongers.”
Miss Daisy Kennedy, solo violin.
Mr. George Parker, baritone.

14th (Fr1.).—Mr. Percy A. Scholes
“ High-Low Programmes.””

15th  (Sat.).—Station  Orchestra.
Savoy Havana Bands.

16th (Sun.).—Organ Recital. The
Rev. W. C. Poole, religious ad-
dress. Mayfair Singers.

17th (Mon.).—Irish Night.

18th (Tuks.).—Band of H.M. Roval
Air" Force, H.R:H. Prince of
Wales.

ro’adca;,lz.gn

jk\ ~ah \ o

BERDEEN.—The student’s

night, looked forward to by
young and old alike, proved one
of the most attractive pro-
grammes yet broadcast from
2BD. Wit and humour sparkled
throughout, and the fact that the
students had the run of the studio
for the night ensured a continuity
which is not wusually easily
attainable in wireless transmis-
sion.

TRANSMISSIONS

Call-Sign Wavelength
LONDON ...... - 2LO 365 metres
ABERDEEN,,.,..2BD
BIRMINGHAM.. . 5IT
BOURNEMOUTH 6BM

AT TG <5

GLASGOW .oueoe 58C 0 e 920,
MANCHESTER +.22Y.,....375
NEWCASTLE ., ..5NO......400

rIMES OF WORKING

Weekdays . . ve +e3.30 t0 4.30 p.m. 20d 5.0
to 10.30 p.m. G.M.T.
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Sundays oe e ..8.0 p.m. to 5.0 p.m. and
8.30 to 10,30 p.m. G.M.T.
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Communal singing has taken
the fancy of listeners in the
north-east, and following on
church experiments, arrange-
ments have been completed for
the broadcasting of the joint
efforts of a * choir’’ of 3,000
voices. The Aberdeen Music
Hall has been booked for the
27th instant for this purpose, and

the requisite number  of
¢ artistes '’ has already been
secured.

O = 0
Forthcoming Events
MARCH.
12th  (WEp.).—Jazz Night.  Mr.

Philip Wilson (London), Chat on
Music in the reign of Queen
Elizabeth and James H, with
examples.

13th (THurs.).—Operatic Night.

14th  (Fri). — Literary Night,
““ Duke of Killiecrankie "’—a far-
cical romance in three acts.
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15th (Sar.).—*¢ Anither Nicht wi’
Mr. McWhackle an’ his Freens.”

16th (Sun.).—Organ Recital and
Service relayed from St. Andrew’s
Cathedral.

17th (Mon.).—St. Patrick’s Night,
including two Plays, ‘‘ A Tinker’s
Wedding ** and * Shadow of the
Glen.”

18th (Tugs.).—Scandinavian Night.

O (] O
ELF A S T.—The Belfast
Broadcasting Station seems to

be making good progress, and
one can venture to express the
hope that it will be in working
order during May; negotiations
have been conducted in the most
harmonious spirit.

O O im}
IRMINGHAM. — The 5IT
Radio Circle includes among

its members some very versatile
and capable little artistes, and a
number of them had the privi-
lege recently of entertaining the
grown-ups.  They contributed
songs, piano solos, and recita-
tions for an hour. Listeners
were invited to give their opinions
on the merits of the young per-
formers by sending a postcard
naming the best artiste, to whom
a prize of a crystal set was
given; a twelve-year-old . Bir-
mingham girl, who recited, being
the winner.

O O =
It is hoped to repeat these com-

petitions in future as a means of
fostering youthful talent.  The
5IT Radio Circle has now a mem-
bership of 6,000—and it is still
growing. The ¢‘ "teens ’’ corner,
too, has a good membership.

0 (] =l

Forthcoming Events
MARCH.

12th (WEeD.). — Lozell’s Picture
House Orchestra. Station Orches-

tra. “ Birmingham Composers’
Night.” Mr. Sidney Grew—
Readings from works of Bir-

mingham poets.

13th (THurs.).—Piano Quintette.
Chamber Music Programme. Mr,
Raymond Green, entertainer.



Wireless Weekly

14th (Fri.).—Lozell’s Picture House
Orchestra. Mr. Herbert Aldridge,.
recitation.

15th (Sat.).—Kiddies’ Concert. Sta-
tion Orchestra. Mr. Sidney Rus-
sell—*¢ Scenes from Hamlet.”

16th * (Sun.).—Band of the Roval
Warwickshire Regiment.  Mr.
Ingram Benning, tenor. ~Miss
Alice Couchman, solo pianiste.
Repertory Chorus.

17th- (Mox.).—St. Patrick’s” Day.
Programme of Irish Music.
18th  (Tues.).—Piano  Quintette.

Grey’s Concert Party.

tioned was undoubtedly the gem
of a fine collection.

0 0 a
Forthcoming Events
MARCH.
12th (WED.).—Popular Night.
13th  (Tnurs.). — Concert
Night.

14th (FRr1.).—The Wireless Grand
Orchestra.

15th (Sar.).—Night of Memories.

16th (Sux.).—Organ Recital from
Boscombe Arcade.  Miss Diana
Webster, contralto. Mr. Reginald

Party
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17th (Mon.).—Irish Night.

18th (Tues.).—Semi-Classical Night.
Miss Carmen Hill, mezzo-soprano.
Mr. Bert. Brewin, tenor.

a a

ARDIFF —There was an in-

novation in the Sunday after-
noon transmission from WA on
March 2 in the form of an hour’s
performance of good music,
which came as a welcome change
from the usual S.B. organ recital
from London.

QURNEMOUTH.—The pro-
gramme broadcast from 6BM
on Wednesday, February 27, re-
sulted in hundreds of letters of
appreciation being sent to the

Station Director. The idea of
broadcasting a picture seems to
be quite original. Most folk
are familiar with that
striking picture *‘‘ Revolution,”
by Fred Roe, and its representa-
tion by dialogue, music and
sound was as striking to the ear
as is the original picture to the
eye. All the ** pictures ’’ were
most enjoyable, but the one men-
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Myr. Henry Ainley and Miss
Cicely Hamilton at the micro-
phoné on the occasion of the
debate between Sir E. Marshall
Hall, K.C., and Miss Hamilton
gt the London School of Eco-
nomics. Broadcast from 2LO

4800000000000 00080¢¢acaadns
el oo ele e A ol e el ale o p e e e

The Aolian
Rev. W. H.

Attridge, baritone.
String Quintette.
Thompson, religious address.
Major Stanley How—Half an
hour with Sir Edwin Arnold’s
works,
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The St. David’s Day pro-
gramme, although almost en-
tirely Welsh, was much enjoyed
by English and Welsh alike, and
‘“ A Happy Evening in a Welsh
Farmhouse '’ met with unusual
approval. . Many  well-known:
Welsh singers, play-actors and
authors took part, and their ren-
dering of the play, ¢ The
Poacher,”” -was greatly enjoyed.

0 0 0
Forthcoming Events
MARCH.
12th (Wep.).—* The Magic Carpet
in its First Flight.”
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13th (THURs.).—Orchestral Night.
14th (Fr1.).—Orchestral Night and
Speeches  from  the = Welsh
Patronal Dinner.
15th (Sat.).—Popular Night.
16th (Sun.).—The Rev. 1. C. Jones,
B.A., religious address. British
Composers’ Night.
17th (Mon.).—St. Patrick’s. Day.
18th (Tues.).—Shakespeare Night.
H.R.H. the Prince of Wales.
O 0 O
LASGOW .—A new feature in
wireless in the city has just
been witnessed, when for the first
time pupils in school listened-in
to an educative programme from
5SC. The experiment was car-
ried out at Garnetbank School,
and there were also present mem-
bers of the Glasgow Education
Authority and Dr. J. C. Stewart
and Mr. D. D. Anderson, H'M.
Inspectors of Schools. The pro-
gramme consisted of a popular
lecture " on Scottish poetry by
Professor J. R. Peddie, a talk on
French by Professor Martin, and
a brief lecture on English by
Mile. Pierette Grizel. A crystal
and two-valve amplifier set,
operating a loud-speaker, were
employed for the reception. The
majority of those present ex-
pressed their satisfaction with the
demonstration, although the les-
son in French was not quite so
clearly heard as the other items.
O 0 0
Forthcoming Events
MARCH.
12th (Wep.).—Classical Night.
13th  (Tnurs.).—Motherwell
Wishaw Town Band.
14th (Fr1.).—Literary Night.
15th (Sat.).—Scottish Night.
16th (Svn.).—The Wilton Select
Choir.  The Rev. W. Newman
James, religious address.
17th (Mon.).—St. Patrick’s Night.
18th (Tues.).—Competition Night.

and

O m} a
ANCHESTER.—The second
dramatic production from

2ZY broadcast a few days ago
consists of a short curtain-raiser
entitled ¢ The Mystery of the B
Flat Trombone,”’ by H. Toplis,
followed by ‘¢ Captain Swift,” by
C. Adam James, both produced
by Mr. Victor Smythe. The first
piece, a detective story, was too
much abbreviated, and events
moved too rapidly to follow in-
telligently. The second play, a
delightful mixture of romance
and bushrangers, proved very en-
joyable. It was a play well
suited to broadcasting and was
excellently performed. The char-

060580089000 0000000800000000000000000000000008000000000

acters could in almost every case
be recognised by their voices
alone, and the interest was sus-
tained throughout.

m] O O
Forthcoming Events

MARCH.

12th (WEeb.).—Miscellaneous Con-
cert.  Light Music by 2ZY
Orchestra. Mr. T. A. Coward,
M.Sc., Talk on * Spring in tie
Woods.” Miss Winnifred Fisher,
mezzo-soprano. Mr. Victor
Smythe and a little humour.

13th  (THurs.).—2ZY Trio. Boy
Scouts and Girl Guides’ Bulletin.
Garner-Schofield Dance !’2nd.
Mr. George Parker, bass. Talk
by Prof. T. H. Fish, B.Sc.

14th  (Fri.).—Miscellaneous Con-
cert. 2ZY Orchestra.  Mr. H.
Daveney, baritone. Miss Rachael
Hunt, contralto. Mr. M. B.

We are given to believe by
the B.B.C. that an announce-
ment will be made shortly to
the effect that a new station is
to be erected for 2LO. The

* proposed site is in the West-
end and situated on the roof of
a -well-known building. At
one end of the roof it is pro-
posed to erect a hut for hous-
ing the ‘plant, and in order .
that the public may see the in-
terior of the station without
interfering with its working,
large plate glass windows are
being provided. The aerial,
we understand, is to be slung
between two steel towers, each
150 ft. high and 150 ft. apart.
We await developments !
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Walker, tenor. Mr. G. W.
Thompson, Talk on ¢ The Mar-
vels of Water and its Composi-
tion.”’ 5,
asth (Sar.).—Oxford Picture House
Orchestra. Organ Recital, Picca-
dilly Picture House. Keyboard
Kitty: Mr. Foden Williams, en-
tertainer. Mr. Stephen Williams,
baritone. Mr. Victor Smythe and
Algy. Mr. Phillip Wilson, tenor.
16th (Sun.).—Orchestral and Opera-
tic Concert by 2ZY Augmented

Orchestra.  Mr. Robt. Chig-
nell, baritone. Miss Edith Ashby,
solo pianoforte. Rev. A. L. J.
Shields, religious address. Mr
Mikel Arenstein, solo ’cello. Mr.
Pat Ryan, solo clarinet.

17th (Mox.).—2ZY Trio. St. Pat-

rick’s Day. Programme of Irish
Music by 2ZY Orchestra. Mr.
Tom Case, baritone.

18th (Tues.).—Mr. D. Openshaw,
baritone. Mr. James Bernard in
“ Extracts from Hamlet.” Prof.
F. E. Weiss, D.S¢., F.R.S., Talk
““On Trees.”” H.R.H. Prince of
Wales’ Speech S.B. from London.
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WCASTLE. — On Sunday
evening monthly a complete
service is to be relayed from one
of the local churches instead of
the usual Sunday evening con-
cert. The first of these trans-
missions will be on Sunday,
March 16, and will be from the
Brunswick Wesleyan Church,

a 0 0

Forthcoming Events

MARCH.

12th (WED.).—Walker’s Band. Or-
chestra. Mme. Evelyn Long-
staffe, contralto. Mr. W. J.
Taylor, baritone. Jay Kaye (Lon-
don), entertainer.

13th ('i‘HURs.).--Mme. Alec Thomp-
son’s Quartette Party. Mr.
Phillip Wilson (London), tenor.
Mr. Ernest Sharp’s String Quar-
tette.

14th (Fri.).—Mr. V. Caygill, piano.
Mr. Tom Sherlock, baritone. Mr.
T. Brennan, euphonium. Orches-
tra. Mr. T. Sherlock, baritone.
Mr. J. E. Rowell, tenor. Miss
Lilian Rowell, contralto.

15th (Sat.).—Vocal and Piano Re-
cital by Mr. and Mrs. Geo.
Dodds, and Mr.: Yeanan Dodds.
Orchestra. Mr. G. Tindle, bari-
tone. Miss K. Birch, soprano.
Mr. G. Van Hee, 'cello. Walker’s

Band relayed from Asgemnbly
Rooms. - e

16th . (SuN.).—Orchéstra. Miss
Maud . Greener, soprano. Mr. G.

Harris, tenor. Mr. John van Zyl
(London), bass. Service relayed
from Brunswick Chapel. N

17th  (Mon.).—Miss May Conn,
piano. Mr. A. Fraser, baritone.
Mr. W. A, Crosse, clarinet. Irish
Night. Mme. Dorothy Foster,
soprano. Mr. Norman  Wright,
entertainer. Mr. Vincent Jones,
baritone, y

18th (Tues:).—Mr. Wm. Laws’
Trio. Orchestra. Mme. Elsie
Cochrane (London), soprano. Mr.

E. L. Odhams, reading. Mr.
Norman Currie, baritone. Miss
R. Wall, wiolin,. H.R.H the
Prince of Wales’ Speech S.B.
from London.

(m] 53] o
Simultaneous Broadcasting
Events.

MARCH.
12th (Wep.).—B.B.C. Dramatic
Critic.
13th  (Thurs.). — B.B.C. Music

Critic Talk by R.S.G.B.
14th (Fr1).—The Prime Minister.
15th (Sat.).—The Savoy Bands.

17th  (Mo~.).—B.B.C.  Literavy
Critic. Sir William Bragg.
18th  (Tues.). — Captain P. P.

Eckersley. H.R.H. the Prince ot
Wales
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Fig. 1.—Note the method of applying negative bias to the grids of
the valves.

Introductory

O operate a loud-speaker in

I such a way that it will
produce the greatest volume

cf undistorted sound, it is well
known that it is desirable to use
large valves with a high value of
anode voltage and a carefully
adjusted grid potential. In cther
words, a power amplifier is
needed, which is simply a note
magnifier designed with some
care. to eliminate interaction
between circuits and any conse-
guent tendency to howling, suit-
able transformers being chosen
to carry the fairly heavy currents
which may flow in the ampiifier
and some switching arrangement
or other device provided for the
adjustment of grid voltage. It
must be realised that if a really
large output is required the
ordinary small receiving valve is
quite unable to cope with. the
cnergy which will flow in the
final circuits and will inevitably
introduce a certain amount of
distortion if used. Even upon the
more moderate volume customary
when reproducing  broadcast
music and speech in a room of
ordinary size, a noticeable im-
pravement in quality can usually
be obtained by the use of what
are known as power valves under

‘with consequent distortion.

proper conditions of plate and
grid potential, and the practice
is to be commended to all experi-
menters who possess a hittle skill
in handling valves.

The reason for the improved
quality is to be found in the fact
that to obtain distortionless
amplification it is essential that
the pctential of the grid of the
valve shall be carried by the vary-
ing signal-voltages up and down
the straight part of the charac-
teristic curve of the valve, and
not round the top or bottom
bends. Now, with an ordinary
receiving valve the really straight
part of the characteristic may be
relatively short, and hence
powerful signals, such as are
present in the last stage of a low-
frequency amplifier, will send the
cperating point round the bends,
The
only remedy is a valve whose
characteristic has a long straight
portion, such as the power or
*‘loud-speaker ’’ valves which
have been mentioned. These
valves are specially made for the
purpose and are intended to be
used with a high plate voltage,
the actual value depending upon
the particular type of valve, and
a considerable negative ‘ bias

-upon the grid.
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An

Experimenter’s

Power

Amplifier

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

W?’@TW&! S‘!,'F!'(? !‘.ﬁ EWT;WJ‘,L{-J:\W\W“

NN NN NSO SO TN N YN

Staff Editor.
AR AL IS M R SR SRR AR A S )
Grid Bilas

The question of grid bias is,
of course, vital to the securing
of good repreduction, since we
are concerned here with another
possible source of most serious
distortion, namely, grid current,
Remember, that if at any moment
the grid becomes positive, grid
current will floww, and the result
will be that the tops of the
positive halves of the signal
currents will be cut off, with
consequent  distortion. The
remedy for this type of imperfect
reproduction is the expedient of
applying a steady negative poten-
tial to the grid by means of a
battery of such a value that the
signals carry the operating point
above and below this steady
potential, but never make the
grid actually positive. The actual
adjustment of the negative bias
must obviously be done with
some care, since if the bias is
too small it will not be sufficient
to prevent strong signals from
making the grid positive, while
if it is made too-great the operat-
ing point will be near the bottcm
bend of the characteristic and
strong signals will carry it
actually round the bend.

It will be realised that only

h\;‘uﬂ

=)
Fig. 2.—Showing how grid cells
are used. The milliameter M.A.
indicates the effect of a given grid
potential.
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Besides
structional details of a

the usual con-

very simple but success-
ful amplifier, this article
contains a clear outline
of the practical side of
power amplification,
which should prove most
helpful tq the less experi-
enced reader
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that portion of the characteristic
curve which lies to the left of the
zero grid volts line can be used,
and therefore it should be made
a rule to keep as much of the
curve as possible to the left of
the line. This can be achieved
by applying a suitably high plate
voltage, since the effect of so
doing is to shift the whole curve
bodily to the left. The actual
value to be used will obviously
depend upon the type of valve
employed, but it may be taken
as a rule that nothing less than
about 200 volts is much use with
a power valve of a size capable
of giving the required distortion-
less amplification of large
energies.

How to Adjust Grid Bias

The adjustment of the grid
bias is-actually not very difficult
if a method such as that about
to be described is employed, and
the operator carries it out with
a reasonable amount of care. It
should first be explained that the
present writer is most strongly
of the opinion that the possession
of a milliameter is essential to the
successful use of a power ampli-
fier; lacking such a measuring
instrument one is simply working

SOCHETS For TRANSFORMERS"

4T+ - +
W
Fig.4.—A schematic diagram of the

connections of the amplifier.

Wireless Weekly

Fig. 3.—A view of the underside.
by a space of an inch or more.

in the dark, and can only proceed

by laborious trial and error
methods, which may easily be
wasteful of high-tenston batteries
as well as time. A suitable
instrument will have a scale
reading up to about 50 milliamps
and may be obtained for about
30s. (One of the cheaper variety
will serve, since very great
accuracy is not essential.)
Before detailing the method of
adjustment, it may be well to
explain briefly how the negative
bias is actually applied to the
grid of the valve. The simplest
expedient is to use a battery of
dry cells (a 3o-volt H.T. battery
with tappings is very convenient)
connected into circuit, as shown
in Fig. 2. The positive of the
battery is connected to the nega-
tive terminal of the filament

-accumulator, while the end of the

secondary winding of the inter-
valve transformer terminates in
a piece of flexible lead carrying
a wander plug P, which can be
inserted in any desired socket in
the battery. Any required nega-
tive potential can thus be com-
municated via the transformer
secondary to the grid of the
valve.

To perform the actual adjust-
ment to the best point the
procedure is as follows :-
First, connect the transformer
secondary direct to the negative
end of the filament of the valve
and note the reading of the
milliameter in the plate circuit.
With a fair-sized power valve
and two or three hundred volts
on the anode the reading may be
perhaps 20 milliamps. Next,
apply negativé volts to the grid,
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The wires which cross are separated

increasing the bias step by step
until the anode current drops to
one milliamp, whereupon the
actual voltage upon the grid
should be estimated. The correct
normal bias to use is one half
of this value. This is perhaps a
rather crude and empirical
method of adjustment, but it is
quite effective in practice, and
results in fixing the steady
potential of the grid at the correct
value without difficulty.

General Constructional Details

The construction of an effective
power amplifier is not a matter
of great difficulty if a little care
is taken to simplify the design
so that the transformers are well
separated and the wiring is kept
short, direct, and spaced out. 1t
is generally best not to attempt
to include switches for varying
the number of valves in use, since
the resulting complication in the
wiring is liable to give trouble,
although good design and careful
wiring-up will reduce it to
negligible  proportions where
switches are for some reason
essential.

The instrument illustrated in
this article was designed to meet
the need for a quite simple power
amplifier capable of giving really
good results, yet permitting a
certain amount of experimental
work to be done. Its actual con-
struction is exceedingly simple,
so simple, in fact, that little
detailed description need be given
to enable it to be made.

The necessary parts are given
in the following list:—

1 ebonite panel, 10 in. X 6 in.
x % in;
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1 wooden box to carry the
panel, 3 in. or a little more in
depth,

8 valve pins.

4 valve holders.

2 pieces of ebonite, each 3 in.
x 1} in. x % in,

2 filament rheostats.

9 terminals,

2 L.F. transformers.

Some No. 18 bare tinned
copper wire for connections.

Transformer Mountings

A feature of a somewhat un-
usual nature is the method of
mounting the intervalve trans-
formers in this amplifier ; as may
be seen on referring to the photo-
graphs, they are not attached in
the ordinary way to the under-
side of the panel, but are mounted
so as to be interchangeable in
exactly the same fashion as are
high-frequency transformers of
the plug-in type. They are
attached with screws and nuts to
pieces of cbonite measuring 3 in,
long by 1} in. wide, in which are
screwed valve pins so that the
whole may be plugged into a
valve . kolder. The necessary
two valve holders to carry them
are placed as far apart as possible
at opposite ends of the panel, and
wired into circuit in the manner
shown in the wiring and circuit
diagrams.

It will be noticed that only
three of the sockets of each of
these valve holders are connected
into circuit, and the fourth is left
blank. The ends of the primary.
windings of the transformers are
wired to the pins corresponding to
the plate and grid sockets of the
holders, and one .end of the
secondary is joined to one of the
‘‘ filament ’ pins. The socket
corresponding to this pin is con-
nected to the grid of the appro-
priate amplifying valve. To the
other secondary terminal of each
transformer is attached a short
flexible lead carrying a plug at
its end, which is inserted in one
of the sockets of the grid battery.

Grid Cells

The grid battery may be a 36-
volt - H.T. unit placed alongside
the amplifier so that the wander
plugs from the. transformer
secondaries may be conveniently
manipulated. The positive ter-
minal of this battery, of course,
is connected directly to the nega-
tive terminal of the filament
battery.

Wiring

The actual connections of the
parts on the panel will be best
followed from the wiring dia-
gram, but it should perhaps be
explained that no attempt has
been made to indicate the I.P.,
O.P., etc., of the transformers,
since the correct connections are
best found by actual experiment.
Connect up the two primary and
one secondary terminals as has
been explained, and try the
effect of reversing the leads to
first the primary and then the
secondary, noting the results.
One arrangement will be found
best, and should be made per-
manent, the testing being done
for first one transformer and
then the other. If any howling
occurs, it is to be noted, the cure
is usually to reverse the two leads
to the secondary of the first
transformer.

Transformers
The type of transformer to use
is one of some importance. It

must be realised that the small
cheap type is quite useless for
power amplification, and the only
kind which can be- successfully
employed is the large robust
pattern guaranteed to withstand
high voltages. It is actually
some advantage to use two trans-
formers of different makes, since
purer reproduction can be ob-
tained in this way. The object
of mounting the transformers so
that they are interchangeable, of
course, is to enable different
types to be very easily compared
and tested by plugging them in
and noting the strength and
purity of a given transmission.
The change from one transformer
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to one of another make can be
made almost instantaneously, and
very accurate comparison is there-
fore possible.

Valves

There are a number of good
power amplifying valves ‘upon
the market which are quite suit-
able for use in this instrument,
the one usually employed by the
writer being the Mullard P.A.z.
This valve gives very good and:
pure reproduction with between
two and three hunlred volts on
the anode and about fifteen volts
negative on the grid.

Batteries

A point which is often over-
looked concerning power ampli-
fier work is that of the H.T.
supply. It must be concluded
that the majority of the smaller
H.T. batteries are incapable of
standing up to the heavy load
thrown upon them by a couple of
power valves, and it is really
essential that some larger type
of cell should be used. The
accumulator type is no doubt
ideal - where expense is not a
primary consideration, but for
the average experimenter the
best solution is probably to be
found in- the larger-sized units
made by Messrs. Siemens. A
separate battery should always
be used for the amplifier as dis-
tinct from the receiving set
proper, and a separate filament
aecumulator is also a slight ad-
vantage. If this latter is used,
it should be of fairly large size
(power valves consume a good
deal of current), and its negative
terminal should be connected to
earth,

L OUTPUT

1t

TRANSFORMER

!
NG

SOCKETS.
—

Fig. 5.—Working diagram of the internal connections.
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Rectification of A.C.

F we are desirous of trans-

mitting pure  continuous

waves, we must not use an
intermittent anode current supply,
nor must we use an alternating
source to feed the anode circuit of
the valve. Those methods pro-
duce interrupted  continuous
waves, and we must rectify the
supply currents if we are to obtain
pure continuous waves.

C.W. and Telephony Transmission

Using Valves

No. IX,

By JOHN SCOTT-TAGGART, F.nst. P., AM.IEE.

This series of articles began in Vol. 3, No. 6
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bottom plate of C. Since these
electrons cannot leak through C,
the potential of the bottom plate
becomes very highly negative
with respect to the top plate; in
other words, the terminal Y will
become positive with respect to
the terminal Z, The condenser,
being of large capacity, acts as a
store or reservoir for the rectified
electric current, and we can use
the terminals Y Z for connecting

—_—
b E|E" o
+L _LC
N oy —ee
Z

Fig. 20—Hlustrating the theory of valve rectification

The theory of alternating cur-
rent rectification by means of a
valve has been considered, but
we will briefly re-explain the sub-
ject by referring to Fig. 2z0. A
valve has in its anode circuit a
secondary T2 of a transformer,
the primmary T1 of which is fed
by a source of alternating cur-
rent; a large condenser, C, of,
say, 2 mfd., is also included in
the anode circuit. The condenser
C allows the high voltage alter-
nating potentials to be communi-
cated ‘through it; the anode is
therefore given an alternating
voltage which, when it makes the
anode potential positive, will
cause a flow of electrons from
filament to anode, through T2 to
the bottom plate of C. The nega-
tive half-cycles which influence
the anode, repel electrons, with
the result that no current flows
round the anode ¢ircuit. The
effect of supplving alternating
current to the two-electrode valve
rectifier is to produce a large
accumulation of. electrons -on . the

in a valve transmitting circuit
just as we would use the ter-
minals of a high voltage dynamo.
Since the condenser C is of large
capacity and the current drawn
from it is small, the current which
it will supply to a valve trans-
mitter will be almost pure D.C.
There will, however, usually be a
slight ripple which will have a

4
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frequency equal to the frequency
of the alternating current supply.
which should, therefore, be of as
high a frequency as possible
(preferably not less than 1,000).
The reservoir condenser C may
be compared to a reservoir having
a stream running into it and an
outlet pipe. If the reservoir were
empty, any irregularities in the
inflowing water supply would
produce irregularities in the
flow of water through the outlet
pipe. If the reservoir, however,
is full of water, a steady outlet
supply of water is ensured how-
ever irregular the stream may be
in its supply of water to the
reservoir. In this analogy the
stream corresponds to the recti-

fied pulses which charge the
condenser.
Fig. 21 shows a complete

wireless transmitter in which the
source of direct current is a
rectifier unit consisting of a two-
electrode valve, Vz, supplied with
alternating current, which may
come from an alternator or from
the secondary of an induction coil
as.shown in the figure. The in-
duction coil may be worked off
the accumulator Br with another
accumulator B3 in series with it

_*
K

Fig. 21—A cornplete transmitting circuit using rectified A.C,
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Fig. 22—A circuit for high-power transmission

if the voltage of B1 is not suffi-
«cient. It must be noted that the
filament of a rectifier valve, while
negative with respect to the
anode will be positive with re-
spect to the negative side of the
reservoir  condenser;  conse-
quently we can never heat the
filament of the generating and
rectifying valves off the same
accumulator. . One or other of
the filament batteries will have to
be highly insulated according to
its position; in Fig. 21 the accu-
mulator  Br should be highly
insulated.

Fig. 22 shows a high-power
valve transmitter using separate
D.C. and oscillatory circuits and
cmploying a rectifier. The usual
choke coil Z1 is provided, and
also an iron-core choke Z2. Two
condensers, C3 and C4, are
arranged as shown, and these,
together with the choke coil, Zz,

DEAR Sir,—In your issue dated
February 20, and under the
article headed ‘“ Some Simple
Wireless Questions Answered,”’
you state in answer to the ques-
tion ‘“ What would be the effect
of a lightning flash actually
striking an amateur aerial?’’
that ¢ Since a lightning dis-
charge may consist of some mil-
lions of amperes, it is hard to see
how the aerial could escape com-
plete destruction, etc.”

It seemed at first that the word
¢ amperes *’ had been used in
mistake for volts, but on reading
further I found that this cannot
be the explanation.

Surely it is a mistake to say
that lightning is a discharge of
large amperage, as in this case
lightning conductors would be de-
stroyed when called into use, but
we do not find this to be the case.

act as a ripple eliminator, which
prevents the slight ripple on the
direct high-voltage current sup-
plied by C4 reaching the anode of
the valve. The filament of the
valve Vi is shown heated by
alternating current supplied by
the step-down transformer
T3, T4; the filament of the
rectifier valve V2 is similarly
heated by alternating current sup-
plied by the step-down trans-
former Tz, T6. The use of
alternating currents for heating
filaments of power valves is very
common, and. instead of taking a
connection to one side of the
filament we sometimes make the
connection to a point half-way
along the transformer winding.
The  alternating current is
stepped up by the transformer
T1, T2 before being supplied to
the rectifier valve V2, and the
signalling key K may con-

LIGHTNING

In the Island of Java recently,
where very severe storms are ex-
perienced at the beginning of the
rainy season,-one of a row of
completed, but unoccupied houses
was struck by lightning over the
front porch, the current striking
and disrupting the King Post of
the roof system, entering the
electric light wires and passing
through the whole system, and
being dissipated to earth through
a wall in the outbuildings some
100 ft. away.

The bricks where the current
was dissipated were shattered,
and a large hole made in the wall,
but the point is that although the
insulation " of the electric cable
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veniently be connected in the
position shown.

Great care is always taken to
insulate the transformer windings
which supply currents to the fila-
ments. The same source of A.C.
may be employed both for heat-
ing the filaments and for supply-
ing the anode circuit of Va.

Action of Ripple Eliminator

The action of the ripple elimin-
ator of Fig. 22 is very simple.
Let us suppose that the D.C.
voltage across C4 is 2,000, and
that superimposed on this is an
A.C. ripple of 50 volts. This
ripple being of an alternating
nature will pass through the
choke Z2, and the condenser C3.
The A.C. voltage across X Y,
and therefore across X Z, will be
50, and this will be spread over
the choke Z2 and condenser C3.
As the choke offers a high im-
pedance to the A.C. and the
condenser C3, a very low one,
the voltage across the points
W X may be, say, 45 volts,
whereas the potential variations
across C3 may be only 5 volts.
The output voltage of C3 will be
a D.C. one of 2,000 and a negli-
gible ripple of 5 volts. We have,
as it were, taken a small tapping
off a potentiometer as far as the
ripple is concerned, without
affecting the D.C. voltage which
is unaffected by the low resist-
ance choke Z2, and which cannot
pass through Cj.

was destroyed by puncturing,
thus necessitating renewal, the
cable itself was intact, which
would have been impossible had
the amperage been as you state,
—I am, Yours faithfully,

W. Aran GIBBINGS.
(A reply to this letter will appear

next week.)

RADIO SOCIETY OF
GREAT BRITAIN

An Informal Meeting of the
Radio Society of Great
Britain will be held at the
Institution of Electrical
Engineers at 6 p.m. on
Wednesday, March 12th, at
which Mr. F. Phillips will
open a discussion upon
‘* Amplifiers for Short Wave
Reception.'’
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An

: Experimenter’s
Unit
Receiver

By H. BRAMFORD

The following is the sixth of a
short series of articles which
began in Vol. 3, No. 9

LIPS ISIN SIS SISISINT SISIA

Unit No. 5
This unit takes the form of a

SR ARSI IS A SIS IS SIS I I I IS IS A A B SIS P

=

+valve panel, having a filament re-

sistance and a valve adaptor. A
photograph of the complete unit
is shown in Fig. 25, which illus-
trates the front of the panel.

Materials Required 4
1 piece of ebonite measuring

6 in, X 4 in. x % in.
1 valve holder.
1 valve.
1 filament rheostat.
4 terminals.

Panel Drilling

Details of the panel drilling are
shown in Fig. 24. Four holes
are drilled to clear the terminal

- the

screws. A large hole-is drilled to
4 ‘2~
[+—— +

1%

-3

1
4 H =
63 **—- 4 -%}%,,
|
VIS T N R, —L—»——*--/ o
' iff Px

6/. '
e e

=

Fig.24.—Drilling dimensions of
the panel.

clear the four pins of the valve
holder ; or, alternatively, four

12: holes may be drilled to receive

‘four valve sockets. The remain-
ing hole is drilled to clear the
spindle of the filament rheostat.

Assembling
First mount upon the panel the
four terminals G, P, ¥ —, and

F +, as shown in Fxg 26. Next
attach the valve holder to the
upper side of the panel. The
rheostat is mounted on the under

Wireless Weekly
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Fig. 27.—A circuit formed by connecting the units already described.
The valve V1 acts as a low-frequency amplifier of the signals received
on the crystal circuit.

side of the panel, the projecting
spindle being fitted with an
ebonite knob and pointer. An
ivorine scale placed centrally with
rheostat completes ‘the
assembly.

The connections are made in
the following order.  The grid
leg of the valve holder is con-
nected to the terminal .G, and the

Fig.25.—Plan view of the front of
the panel.

plate leg of the holder is connected
to the terminal P. One of the
filament legs of the valve holder
passes to the rheostat, from
which connection is made to the
terminal F —.  The remaining
leg of the valve holder is.con-
nected direct to the terminal F +.

Testing

To test the connections made,
pass a lead from the negative
terminal of the accumulator to
the terminal marked F —, and
another lead from the positive
terminal of the accumulator to the
terminal marked F +, using four
volts. The filament of the valve
should then light up:

Operation
By using this unit in conjunc-
tion' with the Tow-frequency
transformer, we may operate the
circuit shown in Fig. 27. This is
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an ordinary crystal circuit, using
.unit No. 1 for the aerial tuning
inductance, to which is added the
low-frequency amplifying unit
No. 4. The connections of the
transformer and the valve panel
are clearly shown in the circuit
diagram. The dotted connec-
tion is optional, and some im-
provement may be obtained by
placing a 0.002 uF fixed con-
denser across the primary of the
transformer. Using this circuit
very comfortable volume can. be
.obtained, even when employing
several pairs of telephones, over
distances of about ten miles or so,
With one or two pairs of tele-
phones the circuit may, of course,
be expected to give good results
over longer distances.

Fig. 26.—The wiring arrangements.

For the experimentér who is
just within range of one of the
broadcasting stations with his
crystal unit, this unit 5§ will render
his reception an easier and more
comfortable amusement. Further
circuits will be described in due
course, using the valve as a
detector. -

Have you read this month’s :
* Modern Wireless *’ 7 :

Elt is the finest constructlonal-g
: number ever published. :
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What is the difference betweszn
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-con-
verted into their original form by
passing a charging current
through the cell in reverse direc-
tion. Hence, when all the active
substance has reacted with the
exciter, the cell is *‘ run down.”

A secondary battery, on the
contrary, operates by virtue of a
chemical change which can be
reversed by passing a current
through it in the opposite direc-
tion to that given out by the
battery. The materials compos-
ing 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 there-
fore be re-charged when it has
run down, and the cycle of
changes can be repeated almost
indefinitely.

How many valves must be used to

work a loud-speaker properly ?

Naturally, the number varies
with the efficiency of the receiv-
ing aerial and its distance from
the broadcasting station. The
following figures assume an aver-
age-sized outdoor aerial, and
should give a general idea of the
required amount of amplifica-
tion :—

Up to 10 miles—Crystal and
two low-frequency valves.

10—40 miles—H.F., detector
with reaction, and L.F.

40—80 miles—H.F., detector
with reaction, and two L.F.

Above 8o miles—Two H.F.,
detector with reaction, two L.F,
These are the minimum numbers
of valves for consistent reception,
and without much skill in mani-
pulation.
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Some Simple

Wireless Questions

Answered

What is the objection to using a
gas pipe as an earth connection ?
Partly because, owing to the
number of ‘‘ red leaded ' joints
which usually occur in the
average household installation,
the conductivity may be very
‘poor. A further and perhaps a
more important objection, how-
‘ever, is the possibility of a heavy
static charge induced in the aerial
by a passing thundercloud caus-
ing sparks to occur at the bad
joints, with the risk of fire.

Why is it that in a simple crystal
set the current passes through
the high resistance of the crystal
and phones instead of through
‘the low-resistance tuning coil?
It must be remembered that

although the tuning coil may
have a low ohmic resistance, yet
it offers a considerable impedance
to currents of the frequency to
which the circuit is tuned, and
hence such currents produce ap-
preciable differences of potential
across its ends, which cause cur-
rents to flow in the detector
circuit.

Is it better to run a long earth lead
in order to reach a main water
pipe close to the ground or to
connect to a water pipe on an
upper floor, using only a short
wire ?

In alt probability the best re-
sults will be obtained by using a
short stout connecting wire to the
nearer water pipe. It should not
prove a difficult matter, however,
to try each arrangement in turn
and note the results actually ob-
tained.

Why should the aerial down-lead
be kept as far away as possible
from an iron rain-water pipe ?
If the down-lead is allowed to

run parallel with and fairly close

to the iron pipe i question, the
latter exercises a considerable
screening effect, preventing the
down-lead from -assisting the
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aerial proper in the collection or

absorption of energy. In ad-
dition to this, the pipe being
earth connected, forms, along

with the down-lead, a condenser
and may account for consider-
able losses due to *‘ capacity
leakage '’ to earth.

What is a vernier condenser, and
what is its use? .

The word Vernjer is being very
carelessly used nowadays in con-’
nection with almost any piece of
wireless apparatus which affords
a particularly exact adjustment.
A better name altogether would
be ‘‘fine tuning ’’ condenser.
Such a condenser is simply a
small variable condenser, com-
prising only three or at the most
five plates, so that a considerable
movement of the controlling 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 adjust-
ments are made upon the large
condenser and then the fine tun-
ing condenser is called into action
to effect the final adjustment.

How can one test a pair of phones
suspected of being defective?
Place their tags across a

single dry cell, or two of the
adjacent sockets of an H.T. bat-
tery, and note whether a click is
produced at make and break of
the circuit. No click indicates a
break in either cords or wind-
ings. Replace the cords with
temporary leads and try again.
If there are still no clicks the
fault is in one or both of the ear-
pieces. Shortcircuit first one
and then the other with a piece
of wire, and repeat the test. If
shorting one earpiece enables
clicks to be heard in the other,
the shorted one is at fault. If
no result is obtained by shorting
either, both are faulty.
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HOSE who make up either

the original neutrodyne cir-

> cuit or any of the modifica-
tions appearing from time to
time in the pages of Wireless
(Weekly and Modern Wireless
may have found it rather diffi-
cult to construct satisfactorily
the tiny variable condensers re-
quired for effecting the stabilis-
ing coupling. What one wants
is an easily made condenser of

Esomre Roo
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Fig. 1.—lllustrating a simple form
of condenser.

very sinall capacity which will
allow adjustments to be made
quite simply, and which will stay
fixed once the correct setting has
been found.

A very simple form of conden-
ser can be made up as shown in
Fig. 1, which shows the finished
apparatus. It consists of an
ebonite rod covered over part of
its length with copper foil and
mounted between two end-pieces
provided with terminals, or con-
necting strips for soldering.
Through a tapped hole drilled
along the long axis of the rod
passes a piece of 4B.A. studding
provided with a small ebonite
knob. The metal covering of the
tube forms one plate of the con-
denser; the screwed rod the
other. If the knob is turned so
that the length of studding is
screwed further in, a larger and
larger portion of it is brought
within the tube, and the capa-
city is consequently increased,
When the knob is turned in the
other direction, the rod is with-
drawn, and the capacity can be
reduced to a negligible amount.

The two end-pieces (Fig, 2)
are made from 1-in. ebonite
drilled as shown in the drawing,
The large hole is } in. in dia-
meter in one end-piece and § in.
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A Small Condenser for Neutrodyne
Circuits

in the other, The 4B.A. tapped
hole running from the top edge
into the large hole is for the set-
screw which will hold the rod in
place; the others in the lower
edge are meant to take the
screws which will secure the con-
denser to the panel.

Obtain a piece of 1-in. dia-
meter round ebonite rod 2 in. in
length and a piece of brass tub-
ing 3 in. outside diameter and
1 in. in length. Rub the ebonite
rod down a little with emery
cloth until it can be forced into
the tube; then drive it in until
the ends of tube and rod are
flush.  Solder a strip of brass
1 in. wide and z in. long to the
tube quite close to its end. Now
drill and tap a 4B.A. hole right
through the rod from end to end,
taking care to see that it runs
centrally. Insert ‘the brass-
covered end of the rod into the
end-piece with the large hole in
it, and fix it in place with a set-
screw. Place the other end in
the second end-piece and fix it
in the same way. To the outer
face of these end-pieces fix by
means of a pair of screws a strip
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Fig. 2.—Constructional details of
the end pieces.

of stout sheet brass in which is
drilled and tapped a 4B.A. hole
registering exactly with that in
the rod. This brass strip is to
form a contact for the rod, just
as the other will be a contact
for the tube. They may be either
bent round and fitted with ter-
minals in a convenient fashion,
or they may be cut off fairly
short and left as soldering tags.
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Take a 2}-in. length of 4B.A.
studding, taking care to see that
it is straight and that the threads
have not been injured in any way,
Fix a small ebonite rod to one
end of it by making a 4B.A.
tapped hole in the ebonite and
screwing a lock nut up against
it. Place another nut upon the
studding and screw it into the
hole in the rod. The apparatus
may now be mounted upon the
panel. To use it, turn the knob
in either direction until the cor-
rect neutralising capacity has
been found, The way in which
the correct condenser value may
be determined has already been
described fully in the pages of
this journal. As soon as the cor-
rect adjustment has been ob-
tained, tighten down the lock
nut which holds the rod firmly
fixed and prevents it from being
thrown out of adjustment acci-
dentally. R. W. H.

A Soldering Hint  }

©000000000900000000000000000000000000000

HOUGH resinous or
I greasy fluxes are ex-
tremeély easy to solder
with and have the big advantage
that they produce no corrosive
effect upon metals they have one
very great drawback for certain
kinds of wireless work. All of
them splutter a great deal when
a hot soldering iron is applied.
As most of these fluxes are com-
paratively good conductors a
panel so splashed loses some of
its insulating qualities. = The
effect is particularly serious when
connections are made to the
four legs of a valve holder for the
presence of the splashes may
provide paths from leg to leg.
For work of this kind the
writer has found it much better
to use Baker’s soldering fluid.
This is a clear liquid, sold in tins,
which is very easy indeed to use.
One simply brushes a little over
the parts to be joined, and then
uses the soldering iron in the
ordinary way. No spluttering
takes place, and even if it did it
would not greatly matter, for
the fluid quickly dries off and has
no effect at all upon insulation.
It is quite non-corrosive in its
action, and is therefore most
suitable for soldering even the
finest leads. R. W. H.
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HE fifth annual meeting of association of the R.S.G.B.,, nominated memhers of the
delegates from the Radio copies of which had been distri- General Committee shall be
Societies affiliated with the buted, and ‘proceeded to vote nominated by the Council from
R.S.G.B. was held on Saturday, upon them. - Amendments were their own membership in !

March 1, with the President (Dr,
Eeeles) in the chair. i
introductory remarks the Presi-
dent explained that the meeting
this year consisted solely of dele-
gates and officials of the
R.S.G.B., and went on to refer to
the recent changes in the constitu-
tion of the Radio Society, describ-
ing them as a bloodless revolu-
tion. He hoped that now that
these changes were accomplished
complete unity would be restored
in the amateur ranks, and con-
veyed the impression that he felt
the need for such unity in the
coming year would be greater
than ever before.

The meeting then proceeded to
consider the items on the agenda
paper, the various resolutions
passed being outlined below.

(2} A General Committee repre-
senting all the affiliated societies
to be formed.

(b) The General Committee to
be elected mainly by the affiliated
societies.

(c) The General Committee to
make representations to the Coun-
cil of the R.S.G.B. on matters
of national importance.

(@) The affiliated societies to be
divided into groups, each group
to elect one or more members of
the General Committee. The
General Committee to have power
to co-opt additional members
from bodies inadequately repre-
sented.

(e) The division of the socicties
into groups to be in the hands of
the General Committee.

(f} The General Committee to
be empowered to fix annually the
fees of affiliation, these fees not
to be reduced below the present
figure without the consent of the
€ouncil.

A good deal of objection was
made to the latter clause, but this
resolution was ultimately passed
almost unanimously.

The delegates then turned their
attention to the memoranda of

In his.

made to embody the resolutions
which had been passed, and the
final form of the more important
sections was as follows :—

Affiliated Societies

87. The Council may admit
societies interested in the science
of radio communication to the
privileges of affiliation at any
meeting of Council upon  the
recommendation of the General
Committee.

88. The General Committee,
which shall be advisory to the
Council, shall discuss matters
affecting the common interests of
the Society and the affiliated
societies, but shall not communi-
cate in the name of the R.S.G.B.
on such affairs of general interest
with bodies or persons outside or
other than the Society and its
affiliated societies and their
officers, without the special sanc-
tion of the Council.

Objections were made to ‘‘ ad-
visory.”’

8g. The General Committee
shall consist of the President of
the Radio Society ex officio, a
Vice-Chairman, an Hon. Secre-
tary, together with elected and
nominated persons who are mem-
bers of the Radio Society or of
one or more affiliated societies.
All the members of the General
Committee retire annually in
January at a date fixed by the
Council.

go. The elected members of the
General =~ Committee ~shall be
elected annually in January. For
this .. purpose the . affiliated
societies shall be divided by the
General Committee "into groups
comprising not less than six
affiliated societies as a rule. Each
group shall have the right to
elect to the General Committee
one or more persons who shall be
members of gne or more societies
belonging to the group, or,
alternatively, a corporate mem-
ber of the Radio Society. - The
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January of each year and shall be
(in addition to the President) the

Hon.  Secretary, the Hon.
Treasurer and three other
persons.

91. In December of each year
the Hon. Secretary of the
General Committee, or failing
him the Hon. Secretary of the
Council or other officer, shall
send to the Secretary of each
affiliated society as grouped by
the General Committee a copy of
articles 87 to 100 inclusive, and
a notice calling upon the affiliated
society to join with the other
societies of its group in nominat-
ing an agreed representative on
the General Committee. The
name of the agreed group repre-
sentative should reach the Hon.
Secretary of the Group Com-
mittee before the 2oth January.
Failing the submission of an
agreed name, the General Com-
mittee shall take such special
steps as they think fit to obtain
representation of the .group.

92. For the first election of the
General Committee the affiliated
societies may be divided into
groups at a conference of the
affiliated societies to be held in
March, 1924.. Subsequent Gen-
eral Committees shall be elected
by groups created by or approved
by the preceding General Com-
mittee.

93. No member of the General
Committee shall be eligible to
serve in the same capacity more
than three years in succession.

94. Any casual vacancy occur-
ring in the elected members may
be filled by the * groups affected
within two months, failing which
it will be filled by the General
Committee, and in the nomi-
nated members by the Council.

95. The General - Committee
shall after. the annual election
forthwith appoint a Vice-Chair-
man and Hon. . Secretary from
‘among their own number, and
shall elect three of their members
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who are not already members of
the Council to serve on the
Council.

g7. The General Committee
shall meet at least twice in cach
year and at a time -and place
fixed at the preceding meeting or
by the officers.  Special meet-
ings shall be held by direction of
the Council, the President or the
Vice-Chairman ; and the Presi-
dent shall call a special meeting
on being requested in writing by
ten members of the General Com-
mittee within 14 days of such
requests.

100. The General Committee

ssestesesnese

HE frame aerial has been

I coming more and more into
A general use of late owing
largely to its convenience and to
the lact that many people much
object to erecting an outside aerial
in their gardens. The frame is
compact and handy ; it is marked-
ly directional,” which means that
by its use a great deal of interfer-
ence can be cut out; it is also ab-
solutely safe in thundery weather.
One does not expect, of course, to
obtain the same ‘signal strength
with a given set upon the frame
as with an outdoor aerial of good
Leight and length. But one can
compensate for the loss in
strength by adding one or more
stages of high-frequency amplifi-
cation, and full use may be made
of reaction for the same purpose
without there being any fear of
causing interference with other
people’s reception.

The main drawback to most of
the types of frame aerial that
have so far been designed lies in
the fact that if they are provided
with a rotary movement upon a
vertical pivot there must be flex
leads which twist round the pillar

when the frame is rotated. Here
is a very simple little pivot
mounting, which entirely does
away with this drawback. Pro-

vided that the frame is made of
light wool and is well balanced it
will answer excellently for the
purpose, and will be found most
useful.  Purchase a good-sized
plug and jack—these may be
bought quite cheaply from shops
which deal in disposals :gaods—

A Novel Frame Aerial.PiVot .

has no authority - to expend or

. pledge any part of the income or

property of the Society, but the
Society shall defray all necessary
administrative expenses incurred
by the Hon. Secretary of the
General Committee in the con-
duct of the correspondence of the
General Committee.

The meeting then proceeded to
elect a provisional General Com-
mittee from amongst the dele-
gates present, this Committee to
serve for either the full year, or
until such time as their societies
should hold proper elections.
This occupied almost the whole

and see that they are a good fit,
so that there is little or no wobble
when the plug is pushed home.
Mount the jack in the top of a
box about 12 inches square by 4
inches deep, as shown in the
illustration. Two terminals
should be fitted to the box to take
the leads from the receiving set.

The jack is mounted, as shown
in the upper part of the drawing,

UPRIGHT OF
FRAME

N

Fig. 1.—Details of the pivot.

in the upright of the frame. A
hole into which it will just fit is
drilled in the wood and another
i; made at right angles to this
and running into it for the leads.
The plug is held in place by
means of a couple of wood
screws, whose rounded points fit
into little hollows made with a
drill in the ebonite case. When
mounting the plug the leads

-should first of all be pushed into
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of the remaining time available
for the meeting, and it will be
interesting to note whether the
affiliated societies will accept the
representatives who were thus
elected for them.

The remaining business com-
prised a resolution proposed by
the representative of Derby that
a national research fund be
raised (carried  nem. con.), a
report by General Holden of the
preliminary work of the Stan-
dardisation Committee, and an
outline by the President of the
present position regarding the
issue of transmitting licences.

the hole at the side of the upright
and brought out at its end. They
are now fixed in the ordinary
way to the plug,-after which they
are drawn up whilst the plug is
being pushed home into its
seating.
R. W. H.

@ SINGLE-VALVE o
8 COMPONENT SET %
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SiIr,—I would just like to let
you know what excellent results
I get with the single valve com-
ponent set described in Wireless
Weekly of February 13, 1924.
Using an R valve in this set and

with Ducon plug, I get all
B.B.C. stations, Brussels and
L’ecole des Postes. This place

is forty miles from Manchester
and sixty miles from Birming-
ham. I have added an amplifier
panel as described for the ‘¢ All
Concert ”’ set. With this Man-
chester and Birmingham are com-
fortably loud on a loud-speaker,
all the other stations just right 8n
the ’'phones.
R. A. GROSVENOR.
Chester.

636,000 WIRELESS
RECEIVING LICENCES.

: In a written reply to Sir Frederic .
. Wise, the Postmaster-General states:
: On January 31 about 636,000 wireless :
: receiving licences were in force ; figures :
: for February are not yet available, The ;
: total amount actually aid to the :
: British Broadcasting Company by the :
: Post Office up to date is £71,450 ; but :
: subject to Parliamentary sanction, ;
: and to their obligation to return any :
. ultimate surplus, as provided in their :
: last agreement with the Post Office, :
: the total amount which the Company :
- wilt be entitled to receive in respect of :

¢ the fecs on these licences will be ;
: about £348,000. .
L N O B O  TXR TR FET r TR o
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Fig. 1.—A view of the complete instrument.
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"How to Make a S

Panel R

(2]
9]
©f TYPE
5]
il
g By BRERBERT
gl A descripiion of a two-valve set, in which the A
4]
El] givingiygoo:
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inductance and grid-tuning coil,
which are wound upon a card-
board tube mounted béhind the -
panel. Next, are the coil holder
and variable condenser, while ¢n
the right of the panel are the
valve sockets, filament resist-
ances, and variable grid leak.

The circuit "diagram is" shown

of special des

and is ¢
portion,
the switch
the aerial is
the aerial coil

and this, whil

HOSE who favour a two- I
I valve set will find the instru- A /
ment described very efficient
for.the reception of broadcasting,
while lenger wave stations may
be tuned in by the addition of a
plug-in loading coil, provision for
which is made on the panel.
The set may ke used cither as
a single-valve detector, or with
a note- magnifier, as desired,
while reaction is_possible in both
cases. - The set is thus suitable
for the reception of spark and
continiqus wave signals, as well
as telephony, although the use of
a scparate heterodyne is always = .
recommended for the reception of
continuous waves. Provision is

in Fig. 5, and it will be seen inz signal
that, by connecting the acrial to. selectivity.
terminal A, and earth to E, - tuned by the
leaving A1 and Az free, a circuit . condenser,
/6
T
. ) \ b
1
]
l/ ‘\t

/
/

made for reversing the reaction
coil by means of two terminals
on the panel, from which two
flexible leads go to the reacticn
coil socket on the two-coil holder,
which is of the Cam-Vernier type
sold by the Goswell Engineering
Co. It may be remarked that

IHO CoIL

’9{6”

i
| 7
-

g
. JL”%
‘Hou}fn

this firm now supply a coil holder
of this type, in which a special
reversing device ‘is incorporated,
thus obviating the necessity for
terminals on the panel.

A photograph of the ‘finished
set is shown in Fig. 1. - On the
left are seen the two six-point

+ switches, controlling the aerial

Yy

A

Fig.

3.—A half-size drilling diagram. Distances mea

0900....0..0.0000000.QQQQQQQQOQ.QC.QQ.OQQ..
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LOADING CoIL! GRID CIRCHIT ‘VARIABLE
iaianisisialaisisimtataiminiesiaietete) §§’V§3§§§5§§§§§% - Lz CONDENSER CPRID LEAK
o) #
5 / {
lective Two-Valve! 4§ -
b} =
2lective 1'we-=Vvalve :
5]
) ' - A HT $
.ecerver -
G AERIAL A
wz K CIRCUIT
. SRl , © RS
K. SEMPSON. @
3 cRIC -
imenican-Haynes Circuit may be used if desired, g CIRCUIY - (WL T
d selectivity. g SmireH

[5] -
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iien is obtained. The
the inductance
; the switch S,
the grid circuit
is ccntrolled by
Thus, although
eriodic, portions of
may be tapped oft,
le ix no wise reduc-

applied by coupling the reaction
coil Lg to the coil L3 in the grid
circuit. The first valve acts as
a .detector, with the usual grid
leak and condenser, and the
second is a low-frequency ampli-
fier. A simple circuit with a
parallel condenser is obtained by
joining the aerial to A1, leaving

Fig. 2.—Another view of the set, with terminals marked.

this method of tuning, the aerial

strength, increases
'The. grid circuit is
,\\xtch and variable
while reaction is

A and Az free. This incorporates
the constant aerial tuning system,
which makes initial tunmg very
easy; if it is not desired to use

is connected to Az, leaving A and
Ar free. In this case the only
tuning that has to be done is

effected by means of S2, and the
variable condenser, using the
reaction coil as bcfo-re.

One valve may be used alone
by joining the telecphones to
terminals Tr1 and T2, and if both
are required, T3 and T4 became
the telephone terminals while T1
and T2 are joined tcgether.

The leading coil is represented
in the circuit diagram at L2,
which is shown dotted, with a
dotted line shorting it. This is
the coil, the socket for which is
scen at the top left-hand ccrner
of the set in Fig. 1, where a
plug with its contacts joined
tagether is shown plugged into

n "

2” v 4”

\
_.]L

o

it
o
4

%

g
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——
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PANEL

..0.000.000.000.00000000Q..OOO0.00000.'0.0000'9ﬂ.vﬁﬁﬁiﬁﬁoeo

the sacket.
‘r Y. &
17 T " - W Component Parts
= 532 .%2 'LT"E" P A list of the components
| - required is given below, together
’ /’,f” I P with the price :—

! I ! m Article. £ s
-4{\ 3 T ' : Cabinet . ar o Q) 12 o
% 3 X 5. Panel, 16 in. xg in. ... © )
% 2 { 9
3 T % | 32} LT 15 4 B.A. W.O. type

2 I Terminals ... o 2 6

. )
X, ! " /'?{ : 1 Coil Plug for panel
< 4 ——+ mounting . ... o 10
5‘# l e ;.l '; : 1 Coil Plug for short-
% y %2 B2 .GB ing the above ... O 1 O
’ N " " L 2 Rotary Switch Arms,
, %‘—I $ ! E / T" 1} in. radius .. 0 2 o
T " 12 Studs S O (OR
l 14 %2 — % Ir@ 4 Stops o o 3
¥ [ =] 1 6.0003 Variable Con-
sured off this figure with dividers should be doubled. denser ... 0O § O

.'.0.,.......O................O.e006.06....00
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Fig. 5§—The circuit arrangement.

1 Two-coil Holder (Gos- £ s. d.

well Eng. Co.) ... o 7 6
8 Valve Sockets (1s.

per doz.) ... .. o o 8
2 ** Microstat ”’ Fila-

ment Resistances ... o 5 6
1 Lissen T2z L.F.

Transformer .. 1.5 0
1 Dubilier o.coo1r pF

Condenser ... ... o 2 6
1 Dubilier c.ooo3 uF

Condenser ... Y el 2" 16
1 Dubilier o.002 uF

Condenser ... ... 0 3 O
1 Dubilier o.co4 pF

Condenser ... .. 0 3 o0

1 o5 to § megohr.n'

Watmel Grid Leak... o 2 6
Screws, etc. ... w0 0 6
£4 9 o

It is not essential that the
components should be of the
make specified, and the con-
structor may employ such parts
as he may already possess, but if
new components are to be pur-
chased, it is always advisable to
favour those of good repute.

The ebonite panel measures
16 in.xg in.x 2% in., but should
be obtained slightly oversize, and
filed square and to the exact
dimensions. The surface should
also be removed by rubbing with
fine emery cloth, as this improves
the insulation. A diagram show-
ing the lay-out of the component
parts on the panel is given in
Fig. 7, and a dimensioned drill-
ing diagram in Fig. 3. All the
holes should be carefully marked
with a centre punch to ensure the
holes being in the correct place,
and this is especially necessary in
the case of the holes for the studs
of the switches. A semicircle
should be marked out, with the

VIEW FACING RIGHT HAND OF WIRING PANEL
Fig. 6.—A close-up view of each side
of the coil, showing the tappings.

Wireless Weellly

same radius as the switch arnr,
and the positions of the studs
marked on this.

All holes may then be drilled,
and the various components
mounted. The inductance must
now be made, of 100 turns of
No. 22 d.c.c. wire, upon a 3} in.
diameter cardhoard tube, 5} in.
long. This is tapped at 5, 10,
15, 17, 19, and 20 turns (making
in all seven ends here, including
the beginning of the winding);
continue winding and take tap-
pings at 45, 55, 65, 75, 85, and
100. To make these tappings,
make a loop in the wire at the
point where the tapping is to be
made, and twist the wire round
itself, thus making a permanent
loop, and  continue winding.
Wires are then soldered on te
each loop, after scraping off the
insulation.

Looking at the underside of
the panel, shown in the photo-
graph, Fig. 4, it will be seen
that the inductance is secured to
the panel by two pieces of wood,
13 in. x 1 in. x § in., shaped to the
curve of the cardboard tube, by
means of two wood screws. The
pieces of wood are screwed to the
panel by one screw in each, the
holes for which are seen in the
drilling figure.

Connect the set of six tappings,
o to 19, to the top switch, as
follows :—(0—6), (5—s5), (10—4),
(15—3), (17—2), (19—1). Leave
the tapping of the 2oth turn free,
and connect the next six tappings
to the bottom selector switch in
the following manner:—¥45—m),
55—2A;, (65—3a4), (75—4a),
85—s54), (100-—6a).

Views of the coil, showing
tappings, are given in Fig. 6.

(To be concluded next week.)
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Fig. 7—Showing the lay out of the parts upon the panels
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Another Circuit on th
ncther Circuit on the
2] 1 ]
| “Wireless Weekly” Omni Receiver
ireless Weekly” Omni Receiver ¢
i j 5]
5] [9]
[(g]] By JOHN SCOTT-TAGGART, F.Inst.P., AM.IEE, v fg]
] ]
g The second of a series of weekly chats dealing with circuits and experiments which may g
Eq be tried out on the Omni Receiver. %]

A Correction

N last week’s circuit, which
Iwas a single-valve dual, the

wiring key omitted to include
a connection between terminals
52 and 48. This error would be
an obvious one to most, but a
special method of checking the
wiring kéy has been introduced
to prevent such an error occur-

ring again.
The ST34 Circuit on the Omni
Receiver
Fig. 1 shows the highly

popular ST34 circuit, which so
many experimenters have used
for the reception of broadcasting.

The addition of a fixed con-
denser Ci1, of 0.0001 uF capacity,
is optional, and is for the purpose
of constant aerial tuning. For
broadcast reception the coils Li
and L2 are No. 50, while L3 is a
No. 75. For the. longer wave
broadcast stations a. No. 75 may
be used for L1, Lz and Lj.

The condensers C2 and C3 are
of o0.0005 pF capacity. The
following is the wiring key for
this circuit on the Omni receiver
terminal board, which is repro-
duced in Fig. 2:—

51 - 3 8 in. link.
11 - 50 SRSl
10 - II 2lin. ,,
11 - 12 2% in. ,,
2 - 49 8 in. ,,
49 - 52 8 in. ,,
52 - 48 5 in.
4 - 26 8 in. ,,
26 - 25 2% in.
17 - 18 2} in. ,,
18 - 24 12 in. ,,
26 - 27 2} in. ,,
QiS85 5 in. oy,
5-.14 2—% n 12
13 - 40 8 in. ,,
6- 1 12 in. ,,
9 - 23 12 in. ,,
23 - 45 8 !n- "
46 - 31 5 1. vy,
31 - 24 2% in. ,,
32 - 40 2} in. |,

The coils to use, in this case,
are No. 50 for L1, No. 50 for L2
and No. 75 for L3, as stated
above. The coil in .the aerial
circuit, marked L1 in Fig. 1, isa
No. 50 plugged into ‘the ¢oil
holder, 49-50, which is at the left
on the front of the panel of the
receiver. - The tuned-anode coil
L2 is a No. 50, which is plugged
into the middle coil holder on the
side of the box, i.e., the one
which. goes to the terminals
17-25. The reaction coil L3, in
Fig. 1, is the coil at the rear of
the three coil holders on the side
of the box; the connections to
this go to 1-9 on the terminal
board. No coils are fitted into
33-41 or 53-54.

Operation of the Set

The first and second valves
are used in this circuit, and
the ‘appropriate rheostats are
adjusted. - The high-tensjon volt-
age may be about 6o volts, or
even 8o volts, in. the case of
ordinary valves, but in the case
of dul] emitters, 60 volts should
be ample. There is no point in
using 100 volts on this circuit,
bec?use no low-frequency amplifi-
‘cation is employed.

. The coils L2 and L3 of Fig. 1,
t.e., the coils connected to the

‘terminals 1-g, and 17-25, should

be kept well away first. The
two variable condensers, C2 and

C3 of Fig. 1, are adjusted until

the signals desired are received.
The condenser Cz is the variable

condenser connected to 2-10 on

the terminal board, and this is
the right-hand condenser of the
three shown in Fig. 6 on page
309 of Wireless Weekly (Feb-
ruary 13, 1924 issue). The con-
denser “ which tunes the tuned-
anode circuit, i.e., the condenser
C3 of Fig. 1, is the condenser
18-26 on the terminal board of
Fig 2; this is the middle terminal
of the three on the front of the
panel. For intelligent working
of the circuit it is important to

remember which of these variable

condensers controls which circuit.

Having tuned in on the two
condensers, the reaction coil
should be brought closer to the
tuned-anode inductance L2, and
the condensers C2 and C3 being
slightly readjusted. ~The reaction
coil is now brought closer still,
and the final readjustments of the
two condensers made. While
this process is in progress, the
signal strength should be increas-
ing ; if there is no increase, or if
‘there is an actual decrease, the
connections to- the reaction coil

~2
s
\l F b2
8y

Fig. 1.—The circuit arrangement of ST34.
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should be reversed. This is doné
by disconnecting the leads going
to terminal 1, and placing it on

terminal 9, while the~ lead- on-

terminal g is taken off and placed
on terminal 1.  The process of
adjusting - the .reaction -is - now
recommenced, and an increase in
signal  strength  should - be
obtained.

Experiments with the Gircuit

The use of a constant aerial
tuning condenser is not recom-
mended for wavelengths above
600 metres, as there is some
small falling off in signal strength
which ™ increases as the wave-
length increases. For the recep-
tion of longer wavelengths it is
desirable to cut out the con-
denser Cr1, and this is done by
taking out the link between 51
and 3, and connecting a link
between 50 and 51, the other
connections are not altered.

If it is desired to tune the
aerial circuit by means of a series
.variable condenser, the coil in the
front of the panel may be altered
‘to a No. 75, and the following
alterations made.  The link be-
tween 3 and 51, in the master key
table, is taken out, as also is the
link between 2 and 49; a connec-
tion is now taken between 5r and
2, and this places the variable
condenser in the aerial lead.

If it is desired to try a larger
icoil in place of L2, a No. 75 coil
may be used, but in the case of
2LO, for example, it will not be
possible ~with the ordinary
o.0005 pF condgnser to tune
down to the required wavelength,
What-we.can do, however, is to
change the' variable condenser
C3, of o.0005 uF -capacity,.into
one of small capacity, in which
casc a lower. minimum. capacity
is obtained. It will be found

most conventent -to connect a
uF —fixed -condenser —in-

0.001
series with the tondenser C3 of
Fig. 1.
altering  the
follows :—
Disconnect the link between 4
and 26 and the one between 23
and 26; now join 26 to 37 and
connect 25 to 38, -and 38 ‘to 4.

master key as

This may be done by .
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nals should be rather stronger,
and it will be found that the
reaction need not be so tight
‘between L3 and Lz; in fact a
No. 5o coil may be tried instead
of L3.

The value of the reaction coil
may always be altered as an
experiment ; the smaller the coil,
the better, provided sufficient
reaction can be obtained. A
No. 50 should always be tried as
well as a No. 75.

There may be a tendency -for
the first valve to osclllate, in
which case the reader may care
to try a positive potential on the
grid of the first valve. This
should considerably stabilise the
circuit. This variation is made
from the master key by taking
out the link 52 to 48, and joining
52 to 4o.

A very distinct refinement to
this circuit is to connect a varis
able 100,000 ohm resistance
across L2. This will give an
extremely fine adjustment of
reaction. All we do is to add to
the master key, or any of the
final circuits described in the
above experiments, by joining 25
to 44 and 36 to 17. The knob on
the front of the panel, which
controls the 100,000 ohm resis-
tance, is adjusted to give the
desired control.

An alternative method of

The variable condenser across.__obtaining fine reaction is to take

the inductance 17-25, will now be
of the order of 0.0003 uF, with a
low minimum capacity. It should
now be possible to tune in 2LO
on the tuned-anode coil, even
when a-No. 75 coilis used. Sig-

out the condenser C5 of Fig. 1
and to connect in its place a
variable condenser of o.ocog5 uF
-capacity. - This is done.by alter-
ing the master key-by taking out
the leads between 45 and 23, and

464
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ig. 2.—The Terminal Board.

between 46 and 31. A new link
-is made to join 34 to 23 and 42
to 31. The left-hand wvariable
condenser on the front of the
panel, by being adjusted, will
vary the reaction between the two
coils, which should be sufticiently
close to enable the variable con-
denser to change the magnitude
of the reaction within the desired
limit,

%EEEEEEEEEE@EE@EE@@E@EE?
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5  WIRELESS AND ¢
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§ OTHER PATENTEES.
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SirR,—A new Canadian Patent
Act has recently come into force
under which inventors, who own
a patent in any country foreign to
Canada, can still apply -for a
Canadian patent on the same in-
vention up to one year.from the
passing of the Canadian Act,
that is, up to June 13, 1924, pro-
vided that no patent has been
issued on an application filed out-
side Canada for the same inven-
tion for more than one year.

Therefore, patentees who wish:
tc apply for Canadian patents,
and who come within the terms

of the Act above-mentioned,
should give the mattér their
immediate attention.—Yours
faithfully,

‘H. T. P.'Gec,
Patent Agent and Regd.
Canadian_ Patent Attorney.

51 and 52, Chancery Lane,
London, W.C.z2.
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Using Panel Bushes

EVERAL writers in Wireless

Weekly have recommended

recently the use of the insu-
lating panel bushes, which can be
obtained from advertisers; there
are, however, one or two tips
about using them which readers
may find of service.

They are designed really for use
with panels that are not less than
1 in. thick; that is to say, the
little boss below the flange is
3 in. deep. The best way of
using them, of course, is that
shown in Fig. 1, in which case
they can be inserted into wood up
to § in. in thickness, and, thanks
to the flanges both above and
below the panel, terminals and so
on can be made absolutely tight
and secure.

A difficulty arises, however, if
one is using thinner wood. The
writer frequently employs ply-
wood for his panels. Besides

ON Tuesday, February 26, at
the Headquarters of the

R.S.G.B., at 53, Victoria
Street, London, S.W., a joint
meeting between members of the
Committees of the Radio Trans-
mitters’ Society and of the
Transmitting and Relay Section
of the R.S.G.B. was held. This
meeting arose out of the resolu-
tion recently passed by the mem-
bers of the Radio Transmitters’
Society in general meeting, when
the principle of amalgamation
with the Transmitting and Relay
Section was approved. The busi-
ness done at the meeting was of
a preliminary nature, the mam
object being to settle the officers
and devise the machinery for the
carrying on jointly of the work
which hitherto had been done by
the two bodies.

On the proposition of Dr.
W. H. Eccles, Captain Ian Iraser
was appointed chairman of the
Amalgamated Committee, and

Mr. Gerald Marcuse was ap-
pointed honorary secretary. Mr.
W. Corsham and Mr. D. K.

Alford accepted the office of joint
trafic managers, and were asked
to prepare a scheme for con-
sideration at the next committee

being exceedingly cheap, this
material is very strong and is not
at all difficult to work. Ply-wood
is usually 3/16 in. thick. Now

0
L0 T

Fig. 1.—The usual method of using
ebonite bushes for wood panels.

Fig. 2—Method adopted when using
bushes on panels of less than }-in.
thickness.
if one tries to insert two bushes
into each hole in the ordinary

meeting to be held on Tuesday,
March 11, for the carrying on and
development of transmission
tests, calibration signals, etc. It
was agreed that the committee
should continue the series of suc-
cessful lectures which, under the
auspices of the Radio Trans-
mitters’ Society, had been regu-
larly held, and the secretary was
asked to book a room at the In-
stitute of Electrical Engineers for
March 14 and 28 and April 25.
It is not possible to announce in
time for publication the names of
the lecturers on these occasions,
but notices will be served upon
the members in due course.

As regards finance, it was re-

An interesting ‘¢ Question
Form '’ is published on
page v, and we shall much
appreciate candid answers
to all questions,

secencsovseseeseseesees
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way, the terminals cannot be
tightened up, since the distance
between the flanges is greater
than the thickness of the wood.
Fig. 2 shows how this may be
overcome by reversing the lower
bush, so that its flange Jies
against the wood.

Yet another way which results
in a further economy is to use
only one bush instead of a pair
for each terminal. If this is
done, the bushes must he
cemented into their holes so that
they are quite firm.. The writer
has found that seccotine answers
admirably for the purpose, pro-
vided that the holes are not made
too large. The best way of bor-
ing them is to use a 1-in. auger
bit with sharp cutting edges. If
an attempt is made to bore
straight through ply-wood, even
with this kind of bit, the bottom
layer is sure to split. To prevent
this, cut away only one layer on
the upper side of the panel; then
turn it over and drive the bit right
through.  This will ensure the
cutting of perfectly clean holes’
with no splitting of the wood.

R. W. H.

ported that the Radio Trans-
mitters! Society . had a substan-
tial balance to hand over for the
use of the new committee, and
a sub-committee, consisting of
Messrs. Maurice Child, E. J. Sim-
monds, and H. S. Walker (hon-
orary treasurer of the R.T.S:)
was appointed to advise the com-
mittee as to the best method of
adjusting all outstanding matters
relating to subscriptions, etc.

General satisfaction was ex-
pressed at the prospect of future
harmonious working under the
auspices of the R.S.G.B., and the
committee were confident that,
after a brief delay to allow all
matters under negotiation to be
properly settled, the new and en-.
larged Transmitting and Relay,
Section of the R.S.G.B. would be
able to offer  its members more
adequate facilities and- stronger
representation than had hitherto
been- available.
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Valve Notes

JOHN SCOTT-TAGGART

F.Inst. P., AM.I.E.E.

Aerial Tuning

WING to the facilities
O thereby afforded for ex-

perimental work, 1 am
beginning to provide three or
four terminals on every set to
facilitate different combinations
of inductance and capacity in the
aerial circuit. There are alto-
gether four distinct methods of
arranging  the aerial circuit.
These methods are :—

1. Shunting the aerial tuning
inductance by a variable con-
denser.

2. The constant aerial tuning

system, which I recently advo-
cated.
3. Tuning the aerial circuit

by means of a variable series
condenser, the potentials across
the inductance being communi-
cated to the grid of the. first
valve.

4. The use of a series tuning
variable condenser, the poten-
tials across this condenser being
communicated to the grid of the
first valve.

Each of these methods pos-
sesses distinctive features. . The
great advantage of the constant
aerial tuning system is that you
always know exactly where you
are on any aerial. The insertion
of a o.0oor uF fixed con-
denser. in series with the aerial
lead makes the receiver almost
entirely independent of the aerial
capacity, and tuning is accom-
plished by a parallel variable con-
denser across the aerial induct-
ance, This enables a wider range
of wavelengths to be obtained
with a given condenser than is
ordinarily the case,

The parallel tuning arrange-
ment is probably best in - all
cases for wavelengths above
600 metres. Below 6oo metres
theré are two schools; one in
favour of a series tuning con-
denser and one in favour of a
parallel tuning condenser. There

is very little to choose between
the two methods, but my own

recommendation is to use the
series variable condenser when a
large capacity aerial is employed.
When the parallel condenser
arrangement is used, as small a
value as possible should be em-
ployed, the condenser being used
rather for obtaining fine adjust-
ment than for increasing the
wavelength of the aerial circuit.
The greatest disadvantage of the
parallel variable condenser tuning
method is that only a narrow
range of wavelength is obtained
with the condenser in this posi-
tion, because the condenser
always has in parallel with it the
capacity of the aerial.

The least used of all circuits is
the series tuning arrangement in

. which -the potentials applied to

the grid of the first valve are
taken from across the variable
condenser, instead of across the
inductance, as is usually the case.
The accompanying figure shows
not only various terminal
arrangements, but also useful
circuits for short-wave reception.
The variable condenser C1 of
o.0005 uF capacity is connected
in series with the aerial induct-
ance L1, and one side of the con-
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denser C1 is connected to the
grid of the first valve, and the
other side is connected (the ter-
minals T3 and T4 being short-
circuited) to the negative terminal
of the filament accumulator.

In the anode circuit of the
first valve we have the induct-
ance L2 shunted by the condenser
C2, which latter has a value of
0.0003 pF capacity. The con-
denser C3 is the usual grid con-
denser of o0.0003 uF, and Rg is
the usual gridleak. Telephones
are in the anode circuit of the
second valve. Reaction is
obtained by coupling L2 to Li,
although frequently sufficient
capacity reaction is obtainable
without the need for any mag-
netic effect. A variable 100,000
ohm resistance is connected
across the inductance L2, and is
shown as R4. The use of this
for adjusting the reaction was
advocated in these columns
recently, and a very large num-
ber of experimenters are using
this very successful method of
obtaining extremely fine reaction
adjustments on weak signals
without altering the tuning of
the circuit.

(Concluded on page 468)

L,
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Fig. 1.—A useful circuit for short wave reception in which are
iricorporated  terminal arrangements for varying the methods of
aerial tuning.
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‘¢ Bretwood '’ Variable Gridleak.

A curious type of variable grid-
leak is the ‘‘Bretwood,”’ a sample
of which has recently been sent
to us for test and report.

In this, the variable resistance
is that offered between a plastic
resistance material contained in a
tube and a plunger which is
advanced or withdrawn from this
tube by a screw.

The instrument takes the form
of a small tube 2% in. long and a
little under § in. diam., and is
fixed to the panel by the ordinary
one-hole-fixing method. The
lower end of this tube (which is
of insulating material) carries a
terminal, and the second connec-
tion is made to a spade-terminal
under the top nut. Only the

Conducted by A. D. COWPER, M.Sc.,

pparatus,_
tested &l

small control knob and a circular
scale are visible above the panel.

Owing to a disappointing ex-
perience with an early pattern of
this grid-leak, purchased some
time previously, the writer was
particularly interested to find a
much more satisfactory perform-
ance in the sample submitted
here. - On actual trial in recep-
tion, it was found possible to
make a fine adjustment of the
leak-resistance value, without
noises or other erratic symptoms.
Some ‘‘ backlash” of resistance
values was cbserved, but not of
a serious order,

On careful measurement with
100 volts D.C. and microam-
meter, and with the ‘‘ Meg "’
tester at moderate voltage, the

Wireless Weelly

Staff Editor.

available range, in some dozen
complete revolutions of the knob,
was from about 200,000 ohnis to

10 megohms or more. In this
pattern it was possible to re-
establish a desired value of re-
sistance, with sufficient accuracy,
by screwing back the same
number of turns, in repeated
trials, and over the range men-
tioned. The markings on the
scale attached did not appear to
have much relation to the resist-
ance values given.

About five complete revolutions
of the knob were found to cover
the most useful range of leak-
resistances, starting about §
turns out from the minimum
position (which latter gave almost
a short-circuit).

If you have
good GOODS, then

Wireless Weekly

is the GOOD medium
through which to

SELL THEM

the

M.H. The

Mark of Merit
on any Wire~
less Set or
component

is a guarantee
of efficiency,
reasonable
price and
sound British
manufacture.

BUY BRITISH
GOODS ONLY

We are exhibiting
in the Electrical
and Allied Engi-
peering  Section
ot the
Empire

tion,

HOME ASSEMBLY UNITS

A Six-Valve Set starting with one valve
the time.

and available for use all

Only one fixing for
each component. No
soldering.  Wiring
simple and by screw-
driver only.

Polished and en-
graved ebonite panel
O:k Cabinet, Stand-
ard M.H. Unit Cem-

ponents.

' E.Send for list o/.E
: SHOP SOILED :

Radio-Frequency Amplifier,

‘ 7 I \ Complete : goods at reduced : .
GI E I ,,ﬁ‘;“'s';,"":.;. : prices.  Genuine : Radio-F Tequency
fusely illus- [ Bargains of high : Amplifier 3176
A TRI AL ' trated pages, : class  apparalus. * Tun_er £3 76
! Pvgflsﬁ'“ Tl o — Audio Frequency
: Amplifier £3 12 6

L.MMICHAEL"

i CONJUNCTION WITH B .HESKETH LTD
SHOWROOMS : Radio Corner, 179. Strand, London, W.C.2
Sy Yelverton Road. Boarnemouth All correspondence to Head Office.
HASTINGS HOUSE, NORFOLX STREET STRAND LONDON W.C.2
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Phone—Regent 2440. Telegrams—'* Advertiras, Piccy,Londou.'l
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A Geared Vernier Adjustment for
Dials

The ** Torvic "’ vernier-adjust-
ment dial, supplied by Messrs.
Autogears {Leeds), Ltd., has
been submitted to us for test.

This dial has a large alumin-
ium gear-wheel fitted below it,
into which gears a small pinion,
the latter being rotated at will
by a small knob above it, the
bearing for its short spindle being
fixed on the panel by two small
bolts.

The main knob (carrying its
gear-wheel) can be rotated as
usual for rough tuning (the small
knob spinning idly meanwhile).
The small knob is then brought
into use for fine adjustment. This
is naturally facilitated by the con-
siderable gear-down ratio.” At
the same time it is claimed that
the large wheel acts as a capacity
screen, and the hand can be kept
further away during the last
adjustments.

The sample submitted was of

sound mechanical design and con-

struction, and worked in a satis-
factory manner, extremely fine
adjustment of the position of the
main spindle being readily pos-

sible. It was noticed that the
friction in the device made the
main knob rather stiff to turn,
but no doubt one “would soon
become accustomed to it. It is
of small moment when, as in this
case, a positive fine adjustment
is also available.

Valve Notes
(Concluded from page 464.)

eessseesevesose
®0esseescessese

The arrangement works per-
fectly well on the broadcast wave-
band, and tests the other day
gave as good results as if the
grid and filament of the first
valve were connected across the
aerial inductance, and a variable
condenser Cr1 connected in the
aerial lead. A variable gridleak
Rj3 is connected across the vari-
able condenser C1 to prevent a
charge accumulating on the grid
of the valve.

In the circuit five terminals are
provided which enable any of the
above four methods of tuning the
aerial circuit to be tried. =~ We
have the terminal Ti1, the ter-
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minal T5 for constant aerial tun-
ing, and the terminal Tz for
parallel condenser tuning. T3
and T4 may be short circuited
when required.

FFor series tuning, as shown in
the illustration, the aerial is con-
nected to the terminal Ti, and
T3 and T4 are short circuited.
For constant aerial tuning the
aerial is connected to the terminal
T3, while the terminal T1 is con-
nected to T3, the terminals T3
and T4 being short-circuited. If
the ordinary series tuning
arrangement is desired, with the
variable condenser in the aerial
lead, the potentials across the in-
ductance being communicated to
the grid and filament of the
valve, we connect the aerial to
the terminal T3, which is now
no longer joined to T4. The ter-
minal T1 is connected to the
terminal T4. In all cases the ter-
minal T4 is connected to earth.

NEXT WEEK.
In our next issue will appear
full constructional details of
a novel type of two valve
low frequency amplifier.

®0s008008000000 000
s000s000es0svssons

This is the last word in
accurate tuning devices. §
Similar to our standard
coil holder,-but the usual
fixed socket has a very
slow movement giving a
micromemc adjustment
in both directions
through 10°.
effected by a cam operat-
ed by a separate knob.

CAM-OPERATED VERNIER
COIL HOLDER.

Dnality

This is €

Price, 2 way (only) 7/6, on base I/- extra.

GOSWELL ENGINEERING CO. LTD,,

12a, PENTONVILLE ROAD,
Liberal Trade Terms. I

" *Phone : North 3051,

Constant
temperature.

Constantly Variable
Silent in operation.
in any

Ea tested and

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Patent No. 206098).

GRID LEAK
2/6
ANODE

guaranteed. okms 3/6.
Neat and well Suitable for S.T.
Postage 3d. made. 100 Circuit.
SEND P.C. FOR DESCRIPTIVE FOLDER.
LONDON, N.1. WATMEL WIRELESS cn- Comnaught House, 1a, Edgware Road

.5 to 5 megohms

RESISTANCE
50,000 to 100,000

¥ Marble Arch, W.2, Tel.4575 Paddington

ONE WIRE WITH

COMPLETE TERMINAL = TYPEA

TWO WIRES WITH
END FERRULE

END I;ERRULE

ONE OR MORE
WIRES WITH
. SPADE TERMMNALS

Terminal Troubles Terminated! !!

Prices of 2. 3 and 48 Terminals ¢
Heads only ...
CompleteTermluals(A)d/G doz.
Wire Eand Ferrules

Pos
Heads 2d. doz., Trmls. 3d. doz.

MOUSLEY’S PATENT TERMINAL

(P/Pat. No. 25765/23).

For Wireless Sets, Acéumuiators, Batteries, etc.
Makes Direct Contact.
Is Cleaned in & Second.
Makes Instant Connection.
Requires One Hand Oaly.
Makes Awkward Connections
Readily Accessible,

THE TERMINAL for the OMNI
and ail other Experimenters’ and Constructors’ Sets.
Of all High-class Wireless

WILL FIT ON TO
ALL TERMINAL
SCREWS OF
EXISTING SETS
AND BATTERIES.

Dealers or direct from

2/6 doz.
i Sole Concessionaire :

22, Queen’s Roa

Erdington, BIRMINGHAM.

stage &

.. =[6 doz. i N. K.

RECEIVER

MOUSLEY,

——

TERMINAL HEADS ON ACCUMULATOR
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ACCUMULATOR RATING

Sir,—I was interested to read
LEarl Russell’s letter in your issue
of 27th inst. regarding the above,
and while thoroughly agreeing
with him that ‘* Ignition *’ rating
is liable to give an utterly false
impression as to the capacity of a
cell when used for lighting or
valve operation, I must point out
that the capacity on continuous
discharge does depend on the rate
of discharge. For example, a
cell capable of giving 10 amperes
for 10 hours continuously is said
to have a capacity of 100 amp.
hours at the 10-hour rate of dis-
charge, but this same cell, if dis-
charged in five hours, will only
give 17 amps. continuously or 24
amps. for three  hours, before

reaching the safe limit of, say,
1.83 volts. [ suggest that all
portable accumulators should be
rated on the 10-hour rate, which
is a reasonable one, and which
would obviate disappointment to
the purchaser. A cheap accumu-
lator is usually a very dear one in
the long run, and it pays every
time to buy the best possible.
Yours faithfully,

StanrLey H. FrReEmaN.

Alford.

LONG - DISTANCE RECEP-
TION

SirR,—Your readers may be
interested to hear that with a
three-valve set employing 2 H.F.
and Det., and on an acrial but

very little superior to a geced

amateur’s aerial, the B.B.C.'s
transmissions from London and
Bournemouth were received regu-
larly every night during a trip
between Malta and Gibraltar.

When off Algiers on February
16 the Covent Garden opera was
received at a signal strength of
10, using two pairs of head-
phones.

2BD (Aberdeen) was also
received at a signal strength of
9 after the conclusion of the Lon-
don transmission the same even-
ing. 2BD's speech was the acme
of clearness, and every word was
well defined. This was when
Aberdeen announced that he was
testing preparatory to a simul-
taneous broadcast from all
stations the following evening.

Last Few Days—Final Bargains from

THE
VELVET
FILAMENT RESISTANGE

A higl-class Varlable Re-
pistance for omne or two
valves, with a perfect move-

mnient.

1ration,
smprovements in the de-

gitii?;,g

results.

== ol

Similar to illus-
but with many

Reduced
the Sale

ik 2/6

ful accessory for the
serious experimenter.
Postage 6d. Price

experiments,

Series PARALLEL SWITCHES
Best quality and beautifully
made throughout. A very use-

5/-

GAMAGES SALE

Upon the reliability of your apparatus depends the success of your
With Gamage accessories you are assured of the utmost
Customers are urged to anticipate their requirements and
order NOW at these greatly reduced Sale Prices.

"Make your order up bo fx.:
: It is then sent post free. :

Post your
order now or
pay us a visit.

A mostu

|O

post free on request.

RDER

BY POST

from this announcement with every confidence.
Money refunded in full if goods are not approved.

SALE CATALOGUE

Every page crammed with
bargains from all departments. Send for a copy.

A beautifully finished component with

lacquered terminals. To take
4 pairs of 'phones. Sizes: 5x2 3 6
x1} ins. Postage 4d. Sale Price

seful and practical accessory.

DUSTPROOF
DETECTOR
with “Permanite’’ Crystal

Super
'Phone
D|SIR|BUI0R A Dbeautifully made piece
BOARD of apparatus, very effici-
ent in use.. Transparent
cover protects the Perma-
ite Crystal from
dust.  Post 4d.

Price with CtysLal3 / 9

THREE COIL HOLDERS

Beautifully finished through-
out. Suitable for Honeycomb
aud Burndept Coils. Simple

A. W. GAMAGE, LTD.

“PERMANITE CRYSTAL" 5.0

Clear, powerful results. Remains in adjustment
longest. Testimonials from allover

in constructionandmostprac: | the’ country have been received. 1 /6 Post
SALE PRICE 9 /6 Price. per large specimen Free.
Usual Price 10/6.

For Utmost Results Use
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I may say that although Lon-.
don, Cardiff, and Aberdeen came
in very well Bournemouth was
the best of all.

To conclude, I should like to
say that it was really surprising
how well these stations came in.

Wishing your two journals,
Wireless Weekly and Modern
Wireless, the success they de-
serve.—] am, etc.,

London, AW W,

THE OMNI RECEIVER

Sir,—I have been trying out
your . Omni circuit, which I
finished wiring up last Sunday;
and connected up as STgs5. It
is absolutely wonderful. I can-
not praise it too much. [
thought when I made ST100 that
I had got something great. But
good as it is, the Omni is the real
thing. I feel I could live by it.
The strength and volume of
sound, wired up as it is at pre-
sent, beats a 4-valve set I know,
good and hard. I simply can't
praise it or your papers, W, IV,
and M.W., enough. I have put
in everything as far as possible
as shown in your illustrations, in-
cluding bus bar, which I consider
the only real way of wiring. I

must conclude now, as I can only
think of praise for it.—Yours
faithfully,
Tuomas W. THACKER.
Adderbury.

NOVEL SINGLE-VALVE
RECEIVER

SirR,—Having constructed the
‘ Novel Single-valve Receiver '’
described by Mr. Stanley G.
Rattee in the January 23 issue,
using a dull emitter valve with
52 volts H.T., and on an aerial
45 ft. long and 25 ft. high, the
following stations came in at
reasonable strength :— :ZY,
5NO, 2L0O, 6BM, 2BD, 35SC,
and sWA. Also the Schoo! of
Posts and Telegraphs, Paris,
Hoping these results will interest
your readers.—I am, etc.,

Blackburn. A. MARSDEN.

ST CIRCUITS

Sir,—Here are some ‘notes on
ST107 and ST110 which you may
care to publish.

These circuits are certainly well
cescribed in “ More Practical
Valve Circuits '’ as suitable for
long-distance reception.

I mentioned before that with
the ST74 or 77 circuits some of
the southern stations could be
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heard here; but, with the two
valves théy can be enjoyed.

" When using STr1o7, however,
it is not so much the louder
signals that one notices. The
value is more in not having to
bother about critical settings of
reaction and erystal,

With the STr10 both loudness
of signals and ease of tuning are
much more marked.

For the means of fixing up this
circuit I am indebted to articles
in the February Modern Wireless
and in Wireless WWeekly. A

three-coil holder is used, two of

the coils being the H.F. trans-
former. The centre coil is the
tuned secondary; one of the out-
side coils is the plate coil of the
second valve, and can be swuny
up for reaction; the other outside
coil is the untuned primary.
Ordinary Ingranic coils are used,

Comparing this with a five-
valve straight circuit commercial
receiver, the five-valve receiver
gives clearer signals, and on
some stations they are louder;
whilst the STri1o has a better
range of stations and brings in
less miscellaneous interference.
On the whole I prefer the dual

circuit.—Yours faithfully,

Orkney. E. P

“TANGENT?”
Tuning Coils

TESTED and TRIED

Set of 4 Concert Coils

covering all British Broadcasting.

On firm frames—robust
and substantial.

Their efficiency—which
is second to nome—is
not impaired by the
special material of the

frames.

No

self-supporting Ask your
coil excels 4 dealer or
5= send for

Leaflet
97W

GENETu-gf d(l“,gg.,l..'td‘.

Manufacturing Electrical Engineers,
FARADAY WORKS,

LEICESTER,

LONDON : 25, VICTORIA STREET, S.W.I.

NEWCASTLE-ON-LYNE: TANGENT HOUSE, BLACKETIT §r: ? Q b
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Two SWitchés,Two Knobs
— and that’s all

PERSON knowing nothing of Wireless can tune
and obtain perfect reception with the new Vox
Populi Wireless Installation in one minute.
By turning the two switches he lights his valves. Turning
the left hand knob brings him in' tune with the station he
wants ; turning the right hand knob gives him a suitable
volume of sound. That's all he needs to know.
Yet thisis the most efficient Two Valve Receiver obtainable ;
it costs less than most and its price includes every accessory
from Aerial to Earth.
Drop us a line NOW for Brochure giving full particulars of
this remarkably efficient, economical set. Enquiry involves
no obligation.

The Bowyer-lLowe

Vox Populi

Wireless Receiving Set

Price includes Royallies and
Vaives, Telephones, Tariffs. Instru-
Baiteries and all ment only £9 5s. od.
indoor and ow'door pius 18s. B.B.C,
accessories, all Tariff.

A posteard brings full particulars.

BOWYER-LOWE CO. LTD., LETCHWORTH, HERTS.
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C. J. R. (ISLINGTON) states that he is
getting only poor results from his ST100
receiver, reporting that lifting the cat-whisker
from the crystal makes no difierence to the
loudness of-signals, and that he finds he cannot
use more than 36 volts upon the plates of his
valves. He adds that these valves are of the
soft Dutch type.

The symptoms reported- indicate clearly that the
source of trouble lies in the fact that the valves
ar: not being operated under correct conditions.
It is plain that the first valve at least is perform-

ing the function of rectification, instead of simply:

amplifying the signals so that they could be later
rectified by the crystal. We are a little doubtful
whether this can be remedied with a soft valve
without a good deal of experiment, and since soft
valves are in any case unsuitable for the STioo,
we would suggest that these be replaced by good
hard valves of the standard English type. When
this has been done it will be found that a suitable

Q"‘DIO o
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{maay) == ) €

St
) Vaamma) ps X e ~_:_._-;;_'

adjustment of high-tension voltage, filament cur-
rent, and grid potential will give good results
when the cat-whisker is in contact with -the
crystal only. Suitable values for the various
constants just mentioned are 100 volts for the
anode, about 6 volts negative upon the grids of
the valves, and rather more filament current than
would be necessary in a straight circuit. Pains
should be taken also to make certain that the
specimen of crystal being used is a good one, and
it is worth while to have a selection of crystals
mounted in cups so that they can be readily inter-
changed.

W. L. B. (SELBY) asks for the correct sizes
of coils to use in the simple reflex receiver
described recently in ¢ Modern Wireless.”’

For reception of br'oadcasting the following coils
should be used :—
Aerial circuit (left-hand socket)—No. 335 or 50,

THERE'S TIME YET TO AVOID DISASTER.

Suppose that on March 16th you make special preparations to * Listen-In " for a certain beloved voice—perhaps
invite friends, who will be as eager as yourself—well! suppose that that is the night of all nights when
something goes wrong, and for all your hot fury you hear nothing at all, or, at the best, only a word here and
there. You would rightly regard thai as a disaster. Then suppose you find afterwards that all the trouble occurred
because of a loose connection. These things do happen. But never to the man who uses Refty Terminals.
They not only cannot shake loose, but the contact i1s as good as a soldered joint. At the same time, a wire
can be attached or detached in a fraction of the time it takes to do with the old screw, shake loose, never
certain, temper-testing torment.

IF YOUR DEALER DOESN'T STOCK THEM SEND DIRECT. SURPLUS POSTAGE RETURNED,

No. 1 Type. No. 4 Type. = ONEY THE CUP
Insulated To No. 2 Type. Black, Red, Blue THE BIGGEST VALUE FOR M .
in5 Coloursl:, All Brass. Green or Cream, IN THE WIRELESS WORLD. T

9d.each. 41d. each, 10d. each. AS AT Theyl‘ !ie §feat!

WANDER one. ” en:ielnz :-:::v':rzt'
AS MIDGE Yorkshire
TERMINAL
TYPE
Ne. 5.
each
FRESS INSERT g
KNOB! WIRE ! VOILA ! Lasqd. 414,
Nickel 5}d.

2, Featherstone Buildings, High Holborn, London, W.C.1

'Phene : Chancery 8234, 'Grams : “Reftinal, Holb. London.”
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according to the size of the aerial
employed.

Tuned-anode (right-hand socket)}—No. 75.

R. S. (ANERLEY) reports trouble with the

Transatlantic receiver, and states that his
- results are exceedingly erratic, and that
moving the valves in their clips will often
make 100 per cent. difference to the signal
strength.
We should diagnose the trouble here as being
due to a fault which a number of correspondents
have reported, namely, that the valve clips have
been lacquered with a colourless lacquer over
their whole surface. .This type of lacquer is
often quite invisible, but effectively prevents the
valves from making proper contact with their
clips. A little attention with emery paper will
probably make all the difference. At the same
time, it would be well worth while to test the
windings of the high-frequency transformers with
a dry cell and a pair of telephones, and make
certain that there are no intermittent or poor
contacts therein.

M. I. W. (GOLDERS GREEN) states that
he has just bought a loud-speaker of a good
and well-known make, and asks what pre-
caution should be taken to ensure the clearest
reproduction.

Assuming that distortion has been elimin-
ated as far as possible in the circuits of the
receiver itself, first firmly adjust the screw of the

March 12, 1924

loud-speaker until the best result is obtained, and
then experiment with various sizes of fixed con-
denser across its windings. In the case of a low
resistance loud-speaker the best capacity will be
quite large, an average value being 1 uF. The
effect is less marked with the high resistance
type, but is nevertheless present, and a noticeable
improvement will often be effected by the use of a
condenser of about .oog5 pF in parallel with the
windings.

It should not be overlooked that to obtain satis-
factory reproduction with any loud-speaker the
volume of the signals must be adjusted -with some
care. It is useless to apply an input power large
enough to werk one of the largest types of loud-
speaker, such as those used for open-air demon-
stration, to ‘one of the baby types, for the inevit-
able result is severe distortion from -overloading.
Always adjust the strength of signals to such a
point that the loud-speaker is taking just.as much
as it will ‘carry without beginning to distort
seriously, and never give it more. It is a com-
mon but most objectionable practice to pile on
valve after valve until the diaphragm is rattling
against the pole pieces and the horn is ringing
with all sorts of notes and their harmonics, and
this practice accounts for a good deal of the
popular prejudice against the loud-speaker. If
it is necessary to reduce the signal strength even
when a moderate number of valves are in use, it
should be done by slightly detuning the receiving
circuit, rather than by turning down the filament
current.

PLUG-IN COILS

Labels are attached .to each coﬂ giving detalls of
range covered when using as A.T.I., Secondary or
Anode Coil, thus dispensing with ‘Wavemeter.

Full instructions given with
eacl: set of Coils.
Price, Bet of 3 Coils

Fitted wﬂl.: beat plugn and

d up.
Coil With  Range
No. As. Cond. Metres. Price.

mfd.
L ATL 001 290to 4354/8
2. ATL -001 400to 700 4/9
2. Bec ‘0006 200 to 450 4/9
4. ATIL ‘001 700 to 1400 5/-
3. 8ec. ‘0005 330 to 900 5/-
3. Anode 0001 280 to 450 5/-
4 ATL -0011000to 2050 5/3
4. Bec. ‘0005 480 to 110058/3
4. Anode ‘0001 450 to 7005/3

THE EAGLE ENGINEERING |
Co., Ltd., London Showrooms,
8, Gt. Russell 5t., W.C.1,

Eead Office and Works—
EAGLE WORKS, WARWICK,

[t <ot ] 1—_J
CONOMIG EliglRIL G

he “EEC” “XTRAUDION" VALve

is bemg used by the 1ezu:hn§I Radio Experi- |

menters- for detection, high and low fre-

quency amplification, power amplifiers and
low power transmission. Price 12/6

USE “RECTARITE,” the synthetic
crystal that makes Loud speakers talk.
/6 Large Specimen.

Write to-day for 40 page Radio

3 =) Catalogue mailed post free, 4d.
Head Office : 10, FITZROY | Showrooms : Braneh and Works: |
SQUARE, LONDON, W.1. 303, EUSTON RD,, N.W.1, TWICKENHAM.
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The Wonderful OMNI
as described by Mr. ]. Scott-Taggart.
As illustrated, including coils, 18 Guineas.

RECEIVES EVERYTHING FROM EVERYWHERE.
TO CONSTRUCTORS.—AIll Components

3t supplied separately if desired. 2
Send stamp for ILustrated tist and sel ol icaflets dealing with
** Twelve Tested Sets,”’ also the OMNI, S.T.100, 4-Valve
Family Receiver and all circuits described in “Wireless Weekly,"”
‘ Modern Wireless " and Radio Press Envelopes.
ALWAYS SPECIFY ‘ MAGNUM.,’’

MAGNUM TAPPED COILS—REDUCED PRICES

No. 1. 180-1000 metres 5 12/6

No. 2. 600-2600 metres 15/-

BURNE- JONES &60. Ltd.

Manufacturing Radio Engineers,
MONTFORD PLACE, KE %NINGTON LONDON S.E.11,
Phone Hop 625
Experimental Stations :—2 F.P. New Cross. 2 P.B. Kennington
2 CT. Lambeth, - 6 C.W. Streatham,
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gHow towmd them

Published by

Radso Press,
Devereux Court, Strand, W.C.2.

and how to wind them.
By G. P. Kendall, B.Sc.

HERE is probably no single Com-
ponent in any Receiving Set able to
exert so much influence as an Induc-

tance 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—pre-
suming 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,theadvantages
and disadvantages of each type

L.,

1/6

are discussed in such a manner
that the reader is able to make
an immediate decision as to the

actual coils suitable for his
requirements.
All necessary data, such as

diameter of tubes, gauge of wire,
number of turns, etc., aregiven—
the results of the author’s own
experiments.

No experimenter can afford to
be without such a compre-
hensive guide as this.

Sold by all Booksellers,

or sent Post Free direct, 1/8.

i
Gllbert 4d. 580.
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Let (Badio (Press Books
COMPLETE LIST.
et T help you along the road

2 Simplified Wireless o .. Y-
By Joun Scorr-Taceart, F.lnst.P,

3 Howts Male Your Own Broad: to success.

By Joun Scorr-Taccart, F.lnst,P.
4 How to Erect Your Wireless Aerial 1/-
By B. Mirte,, AM.LEE.
5 The Construction of Wireless Re-

3

HE difference between success and failure in
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S S0 Sl tRrafEumicRnesiverald A misplaced component causing an un-
7 How to Make'a “Unit™ Wireless ;\fqtedﬁc?gaci_t%—twto transfgrmers plafceq SO tha:
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15 More Practical Valve Circuits .. 3/6 prehensive series of authoritative books shown here.
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16 Home-Built Wireless Components 2/6
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QRS - e e 6 Booksellers or sent direct (postage 2d. per volume
y E. REDPATH. :
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A Two Valve Panel Receiver—
Further Details.

Telephony Transmission with
Valves.
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COMPLETE LIST.

Price
| Wireless for All
By Joun Scorr-TAccn‘r. F.lnst.P.
2 Slm lified Wireless 3
OHN_ScoTT-TAGGART, F.InstP.
3 How to Make Your Own Broad-
cast Receiver..
By Joun Scorr-Taccarr, F.InstP.
4 How to Erect Your Wireless Aerial 1/~
By B. MirreL, AM.LE.
5 The Construction of Wireless Re-
celvm' Agrpumtul o a5 .. 16

6 Comnlchon of Crynal Receivers 1/6
By Autan L. M UGLAS,

7 How to Make o “ Uml Wireless
Receiver 5 o0 .
By E. Reppath.

8 Pictorial Wu'elen Circuits .. e
By OswaLp J. RANKIN.

9 Wireless Valves Simply lained 2/6
By JouN Scorr-TaccarT, E.lnst.P.
' Practical Wireless Valve Cu'cmn 2/6

y. JouN Scorr-Taecart, F.Inst.P

” Rad o Valves & How to Use Them 2/6
Bgo oHN Scorr-Taccart, F.lnst.P,

I ereleu Questions Answered 2,6
P, KenparL & E. Reppath.

. |4 'l{ Teued Wireless Sets

By P. W. Harnris,
35 More Practical Valve Circuité . 3/6
By Joun Scorr-Taceart, F.lnst.P.
‘Home-Built Wireless Components 2/6

‘lz,Wl.relen Sets for Home Comtmcn

tion .. - . 206

o /8
By G.P. KenoaLL.

*Broadcast Listeners’ Year Book, 1924 1/6

Elementary Text-Book on Wireless

Vacuum Tubes .. 0/~

By Joun Scorr-Tacearr, F, InstP.

ﬂ Books marked with an asterisk have

been recently published.

Let Radio (Press Books

help you along the road
to success.

HE difference between success and failure in
Radio is often only quite a narrow margin.
A misplaced component causing an un-
wanted capacity—two transformers placed so that
their fields interact — condensers of incorrect
capacity—these are the finer points which, perhaps,
on the surface are not apparent to the experi-
menter yet can make all the difference between a
good result and a disappointing one.

Such expert knowledge as this can be oBtained by
anyone at small cost—it is all contained in the com-
prehensive series of authoritative books shown here.

Radio Press Books, can be obtained from all

Booksellers or sent direct (postage 2d per volume
extra) by Publishers.

Radio Press, Ltd.

Devereux Court, Strand, W.C.2
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Standard Parts
J HERE is no question that the need for
standardisation of component parts is
becoming more and more pressing every

day. By *‘‘ standardisation ’ we do not
mean the production of uniform designs,
for this of course would be disastrous, and
would remove all initiative on the part of the
manufacturers. There are, however, a large
number of points on which it would be pos-
sible for the producers to agree without in any
way sacrificing the originality which charac-
terises their products. Take for example the
popular form of filament resistance, consisting
of a disc or boss, round the edge of which
the resistance element is secured. In prac-
tically every case we have to drill three holes
in a panel—a centre large hole for the spindle,
and two others for the screws which pass

through the panel into the disc beneath. .

Almost invariably the holes in the disc are
tapped 4 B.A yet there is no agreement be-
tween manufacturers as to the spacing of
these holes. Again, take the case of the vari-
able condensers for panel mounting. Here
once more 4 B.A tapped holes are customary,
yet again we have no uniformity. In the case
of intervalve transformers there would appear
to be more difficulty in standardising the
holes used for mounting, yet there are
numerous patterns of transformer on the
market in which there is very little difference
in the spacing of these holes in the frame.
LEvery experimenter who has had reason to
change his intervalve transformers knows the
way in which the appearance of a panel can
be completely spoiled by the necessity of re-
drilling for the new transformer.

A Suggestion

A *‘ round-table ’’ meeting of the com-
ponent manufacturers would soon settle these
points to the benefit of the whole industry.
The experimenter would be greatly helped in
being able to drill his panel accurately, using
for the purpose templates, which could be
sold quite cheaply. Already we have tem-
plates for marking out the position of valve
legs, and we are pleased to see that more and

374

more manufacturers are issuing templates with
their particular components. We look for-
ward to the time when measurements will be
sufficiently standardised for standard templates
to be used for the panel mounting of all kinds
of components, and the facility of interchange
of various parts should greatly increase sales
of the various condensers, transformers, re-
sistances, etc. It stands to reason that the
experimenter who can easily change from one
kind of component to another will want to do
so quite frequently.

Faulty Ebonite

Ebonite, which is used in such large quan-
tities in the making of wireless instruments,
is still sold as an unbranded article, with
no indication whatever to the inexperienced
customer as to whether it is suitable for his
particular purpose. This journal was the first

to advocate the placing of some distinguish-

ing mark upon ebonite to indicate that it came
from a reputable manufacturer, whose pro-
duct could be relied upon. The quality of
the material sold by the leading firms is un-
exceptionable, but a great deal of the alleged
ebonite will be found to be almost worthless
when tested. The only real safeguard is, of
course, to buy from a recognised dealer, whose
reputation is at staké. We believe one or two
firms are now branding their ebonite with
transfers or labels, which are easily re-
moved. The method should certainly be ex-
tended. But why should even these firms sell
ebonite from which it is necessary to remove
the surface skin? Surely it is possible to
manufacture a good grade which can be used
without such laborious preliminary rubbing.

An Unlucky Number

On another page we publish a report of one
of the most interesting discussions yet held
by the Radio Society of Great Britain. The
mere announcement of a discussion on the
subject would have packed the meeting of
any live suburban or provincial society.
When Dr. Eccles rose to introduce the first
speaker, there were just thirteen members
present. Need we say more?
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N Wednesday, March 12,
at an informal meeting held
at the Institution of Elec-
trical Engineers, Mr. Frank
Phillips delivered before the
Radio Society of Great Britain a
most interesting paper, which
served to open a discussion on
radio-frequency amplification on
short wavelengths.

Two Methods

Radio-frequency amplification
on short waves, said Mr. Phillips,
could be classified under the two
main headings of ‘¢ straight cir-
cuits *’ and special circuits of the
super-heterodyne type. ‘He pro-
posed to deal with straight cir-
cuits in his short talk, leaving a
discussion of the merits, or
demerits, of the Armstrong
super-heterodyne method to those
who had more experience of this
method than he had. Those
people who had worked on ¢‘ 100-
metre ’’ signals, such as those
received from KDKA (which
worked on 102 metres) and WGY
(which, in addition to its ordinary
broadcasting wavelength, also
sent out transmissions on about
108 metres), were acquainted with
the difficulties which arose
through shunting capacities, and
by experience had learned to
make allowances for them.

S

An Erroneous Tdea

It was assumed that on these
very short waves it was im-
possible to get any radio-fre-
quency amplification, but he
would show them that it was
quite possible to get excellent
amplification in this manner,
quoting as an example that, using
two high-frequency valves, a
detector and two note magnify-
ing valves, he was able to get full
loud-speaker  strength  from
KDKA, the volume at the best
being at least equal to that .ob-
tainable from the broadcasting
station at Bournemouth. (Mr.
Phillips’ house is situated at

Short Waves

Interesting informal discussion at the Radio Society of Great Britain.

Blackheath, some g miles south-
east of London.)

The amplification on this wave-
length, however, was not so great
as that obtainable with a similar
circuit on longer waves, and as a
rough indication could be taken
as being just about as great with
two high-frequency valves (using
a tuned-anode circuit for coupling)
as is normally obtainable with one
high-frequency valve with the
same circuit.

Losses Inevitable

When setting out to obtain
radio-frequency amplification on
this wavelength, said the speaker,
we must make up our minds that
we are bound to put up with cer-
tain losses. Stability could only
be obtained in this way. How-
ever, there were a number of
ways of introducing such losses,
some being much preferable to
others. The common, and very
bad, way of stabilising a circuit
was to use the usual potentio-
meter control on the grids, these
being made more or less posi-
tive, grid currents being set up
which prevented the valve oscil-
lating. He was very much
against this method, which only
obtained stability at the expense
of efficiency. He had given a
good deal of thought to a method
of obtaining stability without

'Wireless Weekly
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such losses. Finally he had dis-
covered a method which gave all
the stability required without any
very considerable losses and pos-
sessed the great advantage of
enabling him to keep the grids
fully negative, enabling the
valves to work in the most effi-
cient way for amplification,

The Method

- The method adopted, for which
he did not claim originality, was
to introduce, in series with the
rejector circuit of the tuned-anode
coupling, a non-inductive resist-
ance of a value of 3,000 or 4,000
ohms. It was essential that this
resistance should be as non-
inductive as possible. Fortu-
nately, he had succeeded in pro-
ducing such a resistance in a
form which was both cheap and
simple to make. It consisted
simply of a short tube of brass
on which was wound as a single-
layer coil the necessary length of
resistance wire to give the figure
mentioned. At first sight, such a
winding might appear to be
highly inductive, but Mr. Phillips
went on to explain in detail how
the non-inductive effect was
secured, owing to the capacity
effect between the turns and the
brass core. Such a coil could be
wound with relatively few turns
of very thin wire, or a much
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Fig. 1.—The circuit described by Mr. Phillips.
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larger number of turns of thicker
resistance wire. Experience had
shown that it was possible so to
proportion the number of turns
and the thickness of wire to get
a resistance which had so little
inductivity that its introduction
into the circuit on a 100-metre
wave adjustment did not alter
the wavelength of the circuit
more than half of one per cent.

Values Used

otherwise, was
quite normal. The speaker said
he had found it preferable to
loosely couple the aerial to the
grid inductance.  He found the
best results to be obtained with
an aerial coil consisting of three
or four turns on a 2%-in. former,
with a series condenser of a maxi-
mum value of about .oco1 uF, the
secondary  inductance  (quite
loosely coupled to the aerial coil)
consisting of 10 turns, which,
shunted with a .ooog mfd. vari-
able condenser, covered a con-
siderable band of wavelengths.
Using two tuned-anodes with the
3,000- or 4,000-ohm resistances
in circuit between the acceptor
circuits and the plates, stability
was so great that, although the
grids were made fully negative,
it was still necessary to use re-
action before the set could be
made to oscillate,

The circuit,

Delicate Reaction Control

Reaction control was delicate,
and it was possible to build
up very gradually by the appli-
cation of the reaction coupling
until a point was reached when it
was possible to hang on the verge
of oscillation without trouble.

Valves

With regard to the valves used,
a great deal depended on this
factor. Within the last few
months there has been a tendency
in this country to produce valves
with large elements.  These,
owing to their large internal
capacity (the capacity between the
elements, apart from the capacity
in. the *‘ pinch '’ and the base of
the valve), were unsuitable for
100-metre work. There were,
however, a number of valves
which proved to be exceedingly
suitable for this short-wave work.
The valves were all apparently
based on the American UVigg
pattern, and were made in this
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Fig. 2—Mpr. Maurice Child’s arrangement.

country as the DEj (Marconi
Osram), the Bjg (British Thom-
son-Houston Company), the
ARo6 (Ediswan), and the Mullard
D.F. Ora. All these valves were
closely similar and had very low
inter-electrode capacity. He had
found these far better than any
others for this work, with the
possible exceptlon of the V24
type, which, owing to the leads
being brought out through the
sides of the valve, and not
through the base, also had low
capacity.
Filament Resistances

He also counselled users to
arrange for the filament resist-
ances to be in the positive legs
of the valves, and to arrange any
grid bias necessary by means of
dry cells in the grid circuit. The
reason for this was, that sooner
or later it might be desired ta
run these valves off dry cells, and,
owing to the falling dxscharge
characteristic of dry cells, no
constancy of grid bias could be
obtained by the usual method of
utilising the drop through the
filament resistance.

Importance of Condensers

Considerable importance was
attached to the condensers, vari-
able and fixed, used on these
short waves. For the coupling
condensers, the commercially
manufactured mica condensers
were quite suitable, but the vari-
able condensers, and particularly
those in. the grid circuit of the
first valve, should have air dielec-
tric and be of high quality.

Parallel Condensers

Some experimenters were in
the habit of placing a fixed con-
denser in parallel with the vari-
able condenser in the anode cir-
cuit. If such fixed condensers
were used for this purpose, it was
essential that they should have
an air dielectric, and not mica.
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The grids of the H.F. valves
should be connected to the nega-
tive side of the biasing battery,
the - positive of this being, of
course, connected to tne negative
L.T., whilst the gridleak of the
detector valve should be con-
nected to the positive L.T., this
giving, when about 45 volts were
used on the plate and the correct
filament temperature, just the
requisite bias to give good recti-
fication with these valves. Valves
of the UVigg type, said Mr.
Phillips, were particularly efficient
rectifiers.

With these resisters in circuit,
he had found it quite possible, and
indeed most convenient, to use
double condensers for simultane-
ously tuning the two high-fre-
quency circuits. A single-plate
vernier was found of value in
balancing the two condensers.
He sketched an ingenious form of
such vernier on the blackboard.

Distortion of KDKA

The speaker also dealt with
the distortion of signals found to

be present on 100 metres. It was
undoubtedly, a fact that the
KDKA and WGY r1oo-metre

transmissions were often accom-
panied by such considerable dis-
tortion of the speech as to make
the words practically unrecognis-
able. There was still a mystery
as .to the cause of this, but it
had been noticed, not only by the
B.B.C., but by the Metropolitan-
Vickers people and many private
experimenters. Speaking of the
distortion obtained in the Biggin
Hill reproduction, Mr. Phillips
said that he was of the opinion
that much of it was due to the
use of too many valves, which
were possibly stabilised in such
a way as to have grid currents,
and gave distortion for this
reason. Every valve can produce
a certain amount of distortion,
and in multi-valve sets of this
nature a great deal can be pro-



March 19, 1924

duced. His experience was that,
for this 100-metre long-distance
reception, it was advisable to use
the smallest possible number of
valves.

The Discussion

The discussion which followed
was of considerable interest, and
Mr. Phillips made a point of
answering most of the questions
as they were put. Mr. Maurice
Child, Mr. Reeves, Captain
Ainslie, Mr. Philip R. Coursey,
Mr. H. Andrewes, Mr. Percy W.
Harris and others contributed and
one member took the opportunity
of pointing out that the Eiffel
Tower were now sending out, on
Monday, Wednesday and Friday,
C.W. transmissions on about 100
metres, and would be glad to
receive reports from listeners.

Mr. Maurice Child described a
circuit which he had used very
successfully.  This differed from
the usual formr of tuned anode
circuit in having between the plate
and the acceptor circuit a small
high-tension battery. By placing
the high-tension batteries in this
position he was able to dispense
with the coupling condensers,
tuning being apparently facili-
tated, the tuning of one circuit
not upsetting the adjustment of
the other.

Captain Ainslie stated that he
had been able to receive excellent
results from KDKA using a cir-
cuit consisting of an acceptor cir-
cuit, connected straight to the
grid of the first valve, which was
coupled by the tuned anode
method to the detector valve; no
earth whatever was used, the grid
being quite free.

Mr., Harris sketched a very
similar circuit due to D. H.
MacDonald, which he had been
using for some time for broadcast
wavelengths, the difference being

that between the grid and the fila-
ment a condenser of about .doo1
mfd. was introduced, the usual
earth connection being used.

Unfortunately, there were no
super-heterodyne enthusiasts pre-
sent to state the case for this form
of amplification.

The Grebe Circuit

Mr. H. Andrewes said he had
been experimenting with the
Grebe C.R. 13 circuit and had
been very successful with it. A
point of interest in this circuit
was the method of stabilising by
using a non-inductive resistance
between the earth connection and
the negative filament. A suitable
non-inductive  resistance  was
rather difficult to obtain, but he
had found the Lissenstai used,
not as a filament resistance, but
as this series resistance, very suc-
cessful. Used in this way he was
able to control reaction by its
means, and in his opinion this
method possessed considerable
advantages over the reaction coil
method for controlling oscillation.
With the use of a reaction coil on

these short wavelengths, any
change of reaction coupling
rather upsets the tuning and

necessitated further attention to
controls. By altering this non-
inductive resistance, however,
tuning was not upset, and there-
fore the set was much easier to
handle.

‘¢ Patchy *’ Reception

One speaker, dealing with the
question of distortion, said that
he had noticed on several occa-
sions whole sentences would come
through with remarkable purity
and clarity, yet immediately after-
wards they would again become
violently distorted. There were,
it seemed, good patches of a few
moments duration; other mem-
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Fig. 3.—~Captain Ainslie’s receiver for 100 metres.
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bers confirmed this from their
experience.

Spaced Windings

Answering a question on the
subject, Mr. Phillips said he had
not found any appreciable im-
provement in using spaced wind-
ings for bhis coils, although
theoretically it might appear to
be an advantage to use such a
method.  Several members at-
tempted to find an explanation of
the peculiar distortion experi-
enced, which in one aspect could
be said to resemble a fluctuation
of a periodicity of about 120 per
second. This was possibly due
to difficulties in getting good
smoothing of the supply at the
transmitting station.

In the initial experiments
KDKA had used one .or two kilo-
watts, but now they were
endeavouring to use about 28 kw.
and had not yet succeeded in pro-
ducing a reliable master oscillator
to handle this energy on that
wavelength.

Weaker Signals

Comparison of results by mem-
bers indicated that results were
not so good within the last few
weeks. From day to day, ob-
serving at a given hour, there
seemed to be a steady diminution
of signal strength as time went
on, possibly due to the daylight
effects. If, however, one sits up
late enough, the original strength
was still obtainable; at the pre-
sent time, apparently, the opti-
mum strength occuring at about
1 a.m. Several weeks ago it was
possible to get the Sunday even-
ing Church service quite well, but
now observations seemed to show
that it was practically impossible
to receive KDKA on Sunday
evenings before the finish of the
Church service.

Although the meeting was
sparsely attended, the subject
proved so interesting that it was
well after 8 p.m. before proceed-
ings terminated. The chair was
initially taken by Dr. W. H.
Eccles, the President, who, owing
to an engagement, had to vacate
the chair after a short period, his
place being taken by Mr. Reeves.

A hearty vote of thanks was
accorded to Mr. Phillips for his
remarkably illuminating paper,
one of the most interesting which
has been delivered before the
Society.



Wireless WeekKkly

What Happened to Wortleby

N Little Puddleton the man

Wortleby has been rather

going through it of late since
he has been the target for the
sling-and-arrow practice of those
who class all real wireless men as
careless handlers of the truth.
Long ago Wortleby set himself
the task of being able to receive
American broadcasting with com-
parative ease and regularity. For
months the man spent his whole
time in making up wondrous sets
and his whole income in acquiring
the necessary bits and pieces for
their construction. His work-
shop was so choc-a-bloc with
Armstromngs, Flewellings, Neutro-
dynes, Reflexes and Super-He-
terodynes that you would have
found it hard to swing the pro-
verbial cat had you been minded
to do so—I have never quite
understood why space for cat
swinging should be regarded as
such an essential quality of rooms,
for it is a hobby to which com-
paratively féw people seem to be
given. Though I have made a
careful search for one for years I
have never yet succeeded in run-
ning to earth a confirmed cat-
swinger. It was calculated at
the Wireless Club that Wortleby
had purchased during the pre-
vious twelve months sufficient
ebonite to pave the streets of our
small but important town, that
the joint capacity of his con-
densers ran into kilofarads, and
that had he devoted himself to
drilling through the solid earth
instead of through ebonite he
might have made a 4B.A. hole
from Little Puddleton to a spot
in the neighbourhood of Bris-
bane. We did not often see him
during this time, for he spent
all his days behind the locked
door of his workshop and his
nights in his wireless den, ingeni-
ously padded so that no sound

from outside could reach him
except through the ’'phones,
whose continual pressure was

.A

known to have given him rather
painful corns upon the ears. But
when his labours had endured for
the better part of twelve months
he began to make rare appear-
ances at the Wireless Club, and
we gathered from the hints that
he threw out that he would
shortly accomplish something
that was really worth doing.

The Great News

One evening he rushed in, a
pale, wan figure, but with the
fires of excitement burning in his
eyes, speaking in a voice all
wobbly with emotion. So bad in
fact was the oscillation of his
vocal chords that the sounds
which issued in a torrent from
his lips 'vere like those of the
carrier wave which you just can-
not tune in. It is obvious that
there was modulation, but our
ears were unable to resolve it
into comprehensible speech. = At
length, however, his transports
were somewhat moderated, and
we gathered that in the small
hours on the previous night he
had succeeded in hearing por-
tions of a discourse upon
Modesty by the President of the
Dudville Boosters’ Club broad-
cast from WHEW. When this
was over, he informed us, he
had made further adjustments
and had listened entranced to a
lecture upon the Feeding of
Babies from WONK. Both, he
assured us, were beautiful. The
reception of his news was per-
haps a little mixed. We were all
quite polite about it, but it was
obvious that there was an atmo-
sphere of incredulity. Some
patted him on the back, and with
slightly raised eyebrows told him
that it was jolly good. Two mem-
bers told him quite gently that
they had been listening at the
same time and had heard a long
speech in Czecho-Slovakian from
a powerful Central European
station, but that he had every
excuse for mistaking the words
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way T

since atmo-

for good American,
spherics were quite up to the

B.B.C. standard. Gupplethorpe,
a hard, cynical fellow, said that
he knew for a fact that both
WHEW and WONK had been
dismantled about six weeks be-
fore. Poor Wortleby strove
manfully to keep his end up, but
whether he protested too much,
or whether it was that jealousy
and wounded pride prevented
our better feelings from doing
themselves justice, he had not
succeeded in carrying the meet-
ing’ with him. His agitation
was pitiful to behold when he
saw that despite the polite assur-
ance of many of us, we were all
in our heart of hearts admiring
his skill in the drawing of long
bows rather than his prowess as
a wireless man.

Proof Positive

The next night he turned up
again with an expression of sub-
dued triumph upon his face.
Quietly he drew from his pocket
an orange-coloured envelope,
from ~ which he took a folded
paper. Without a word he
handed round a cablegram from
the Director of WHEW:
‘“ Speech was made on Modesty,
as you -stated: Congratula-
tions.”” This was followed by
the production of a second enve-
lope, and another cablegram
from WONK also confirming

Wortleby's report was passed
round. Gupplethorpe  struck
with a discordant note. As

Wortleby was apparently so
given to cablegrams, he said, it
was probable that he had re-
ceived one two days before tell-
ing him when the transmissions
from WHEW and WONK were
to be. Nothing could be simpler
than that. At this point
Wortleby went in off the deep
end. He said quite a lot of
things about the manners, the
customs, the morals, and the an-
cestry of the members of the
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Wireless Club. The Club, he
told us, was originally formed to
encourage wireless.  Now jt
appeared to exist solely for the
discouragement of those who
were in any way keen. We still
did not believe him. Very well,
he would show us that he was
capable of getting not only these
stations, but others even less
generally known-on any night he
liked.
The Acid Test

Lesser men would have retired
at this point shaking the dust
from off their feet and acknow-
Tedged themselves beaten.  Not
so Wortleby. As we refused to
listen, he said he would do more
than give a demonstration, He
would make a gramophone re-
cord of his reception and would
turn it on for all to hear. It
appeared that he had recently ac-
quired one of those machines

T

TR

which you see in most efficient
business offices. ~ You dictate
things into a kind of spout, and
the words which fall from your
lips are recorded upon a waxen
cylinder. When the cylinder is
full, a damsel-takes it away and
puts it upon her machine, clamps
a neat little pair of phones upon
her head, turns the thing on and
types whilst it talks to her.
Wortleby says he hates writ-
ing letters ; that is why he bought
the thing, I suppose. His idea
was to affix the spout of the
machine to one of his receivers
after tuning in one of the desired
stations and to obtain a record
of the programme, in which, of
course, the call sign would
appear. He invited three of us to
spend the night with him, saying
sarcastically that we could wal-
low in sleep in our beds whilst he
worked, and that he would let us
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hear the proof of his achieve-
ments after breakfast the next
morning.  We went, we slept
well, we breakfasted satisfac-
torily. Wortleby placed the little
cylinder upon the machine with
a quiet smile of triumph, and
handed each of us a pair of
phones. He turned it on; we
listened. There was the gentle
scratching as the needle made its
way over the record—just that
and nothing more from end to
end. . . . These arrangements
are all véry well so long as you
remember to press down a litile
catch as a signal to the machine
to begin recording. This
Wortleby had omitted to do, with
the result that the record was as
unscathed as upon the day when
it left the factory.

WIRELESS WAYFARER,

From 1 a.m. until .30 a.m. on Thursday, 13th March, the R.S.G.B’s Experimental Station 6XX r‘.nade an
interesting attempt to transmit telephony to the United States.” Calls were made in C.W. to station 1Xw
(operated by Kenneth Warner and F. M. Schnell, of the American Radio Relay League), and immediately a
After a few trials of speech, an attempt was made to relay dance music
from the Hotel Cecil, the microphone being situated in the Ballroom, as shown in our photogr?ph, and the
modulated currents being taken by landline. to the transmitting station at Messrs. Dubilier’s ‘:Vorks,l
Hammersmith. At the time of going to press no reports of successful reception have been received. During the
morning of March 14th, the B.B.C. transmitted the Savoy Orpheans Band to America, with marked success.

change over was made to telephony.
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Fig. 1.—The complete tuner.

HERE is no real difficulty
I in receiving transmissions
on the lowest wavelength
range in every-day use, i.e.,
around 100 metres, with an
ordinary suburban P.M.G. aerial,
provided that suitable inductances
are used, and the natural wave-
length of the aerial (which will
probably be above 100 metres) is
reduced by a series or ¢ shorten-
ing ’ condenser of small capa-
city.
Semi-Aperiodic Coupling

The form of semi-aperiodic
aerial coupling described recently
by the writer in several circuits
offers particular advantages in
this connection. This modifica-
tion of a well-known device, the
‘“ auto-transformer ’’  coupling,
with a coil tapped for the aerial
connection so as to include only
a few turns (the whole of the coil
being included in the grid cir-
cuit), gives excellent selectivity
together  with undiminished
signal-strength when reaction is
skilfully applied. It has also the
advantage of being largely inde-
pendent, both for wavelength
and reaction effects of the aerial
used, hence is particularly adap-
ted for working down at the
lower limit of available wave-
lengths.

Easily-controlled H.F. Stage

An effective and easily-con-
trolled H.F. stage can be
arranged by using a coil of simi-
lar dimensions to the A.T.I., but
without the aerial tap, as the
tuning inductance in a *‘ series-
tuned anode ' (inductance in
series with both valve capacities,
instead of in parallel with them),
as described by the writer
recently. Since both aerial-

secondary and anode inductances
are of approximately the same
value, the tuning capacities
associated with them will not be
very different, as the proportion
of the variable tuning condensers
(.0001 uF maximum) used across
them 1is fairly large compared
with the casual and valve capaci-
ties.  Accordingly, it becomes
possible to tune these simultan-
eously by a double condenser
actuated by one handle, with
very great simplification of con-
trol. The ordinary type of double
condenser on the market is not

available here, as the two must

be wholly insulated from one
another, and, if possible, fairly
well isolated as well. However,
it is not difficult to couple two
ordinary .ooor uF variable con-
densers by an insulating sleeve,
so that they are actuated simul-
taneously by one handle. The
writer  illustrated one such
arrangement in the account of the
“C. Q.” receiver in Wireless
Weekly, Vol. 3, No. 5, pp. 155-
156. In the tuning unit described
here, a double .coor uF variable
condenser kindly constructed to
the writer's specification by
Messrs. Peto-Scott was used.
This has the two condensers
mounted on the same ebonite
base-plate, a single knob control-
ling them. A 1} in. long sleeve
of ebonite tubing connects the
two spindles which are, of
course, co-axial.

Balancing Circuits

Any slight difference in the in-
ductance and capacity in the two
circuits due principally to the
slight effect of the aerial-lead is
compensated for by a vernier or
three-plate condenser in parallel
with the anode-tuning condenser.
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A 100-METRE
RECEIVER
FOR KDKA

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

The setting of this does not have
to be altered -materially for quite
a broad band of wavelengths
whilst searching—although it
incidentally gives a delicate con-
trol of the heterodyne note in
reception of C.W. Morse.
Accordingly, the one-handle
tuning feature is not sacrificed by
con-
denser, and the operation and
adjustment of the circuit are
rendered far easier by |its
presence.

Radio Chokes

The rest of the circuit follows
very much the type of two-valve
H.F. and detector circuits
described recently by the writer.
The radio-chokes required for
the H.F. coupling and Reinartz
type of reaction indicated can be
the usual plug-in coils of fairly
high number of turns, though the
250 turns required on the broad-
cast belt are needlessly high on
this low range. Actually the
writer used a plug-in coil of 250
turns and a small ¢ frame-
aerial ’ coil of the same number,
as these happened to be handy.
A couple of hundred turns of
No. 32 S.W.G. enamel-insulated
wire on a three-inch former would
be adequate. The reaction con-
denser must have a low mini-
mum. Sometimes, if the two
oscillating circuits are very
closely tuned. and the aerialcon-
denser is small, a three-plate will
suffice here.

Mounting Inductances

The principal point of the
receiver is, of course, the actual
type of tuning inductances used
for this short-wave reception.
These are indicated in the
figures. As they must be mounted
at an angle of 6o degrees to the
horizontal. to minimise the very
serious stray coupling experi-
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Provided you have a
suitable tuner, the
reception of KDKA
is usually more
regular than that of
any other American
broadcasting Station

koo
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enced on extremely short waves,
they are made of 3} in. waxed
cardboard formers cut so as to
stand approximately at this
angle. As the H.F. resistance of
wire increases extremely rapidly
on the shorter waves, thick wire
must be used throughout. For
favourable results and good selec-
tivity, the resistance in particular
of the portion of the first grid
inductance which is included in
the aerial circuit must be ex-
tremely low, and must be made
of the thickest conductor avail-
able. No. 18 S.W.G. d.c.c
wire is used elsewhere, except for
the reaction coil, where No. 26
is indicated.

Double Turns

To save using a few feet of,
say, No. 14 wire, the five turns
between the aerial-tap and the
earth connection are wound in
this unit with doubled No. 18,
one layer on top of the other.
Thus, starting at the top of the
A.T.I. former, which should have
a length on the shorter side of
about 2} in., 20 turns (single
layer) of No. 18 are wound on,
the beginning of the wire being
secured to a terminal pushed
through the waxed cardboard
former at the top. The end of
the wire is then passed inside
through a small hole, and secured
to the lower end of another ter-
minal (the aerial-tap terminal),
arranged lower down the former,
as shown in the figure. Two
lengthss of No. 18 are now
secured to the same terminal and
brought through small holes in
the former close to the termina-
tion of the 20 turns. Ome wire
is then wound on closely for five
turns, passed through a small
hole, and secured to the
‘' earth ”’ terminal, which is
also mounted in the cardboard
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Fig. 2.—The circuit arrangement.

former. A row of thin nails or
pins is then driven temporarily
into the former to hold the last
turns from side-slipping ; and the
other No. 18 wire is wound for
five turns in the grooves between
the first five. The wire is passed
through a small hole close to the
first, and similarly made fast to
the same earth terminal. Thus
we have two coils of five turns
each in parallel. equivalent to a
single coil of much thicker wire,
but occupying no more space of
the former than one. The re-
action coil is then wound (start-
ing from the same ‘¢ earth”
terminal, and winding in the
same direction), 20 turns of
No. 26 S.W.G. d.c.c. wire being
wound on- as closely as possible.
The beginning and end are
brought through small holes in
the former to the lower ends of
the corresponding terminals as
before. The coil is then given a
good coat of shellac varnish,
thoroughly baked, and the pins
or small nails withdrawn. It is
fixed down to the base-board—
measuring 14 in. by 7 in. (it is
made of 3 in. wood in the tuning
unit illustrated)—by wood screws
passed through the end.

Anode Inductance

The anode inductance is wound
with 25 turns of the same No. 18
wire on a 3} in. former (which
should be about 2 in. long on the
shorter side), the ends being
similarly brought to terminals.
The coils are screwed down, as
indicated, at a distance of at
least a foot. It would have been
preferable, in fact, to have made
the base-board rather longer, as
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the A.T.I. is brought too close
to the tuning condenser with its
mass of metal in the arrangement
shown, to give the very best
results. Thus the tuning in this
is not symmetrical on the two
sides at the minimum position.
This illustrates one of the prin-
cipal difficulties in extremely
short-wave work.

If it is actually thought worth
while to incorporate so highly
specialised a unit as a 100-metre
receiver in permanent cabinet
form, this base-board mounting
can be made the basis of a long
low American type of cabinet,
with a vertical panel in front to
carry the condenser scales of the
double tuning condenser; the
vernier and the reaction con-
densers. The vernier should be
arranged to the right of the
anode inductance at the same
level, with the reaction condenser
beyond or above. The reaction
lead from the latter to the re-
action coil ‘on the A.T.I. should
be kept well away from the
others. The valves could well be
placed on a shelf inside the
cabinet above the inductances,
giving short leads to the grids.
The radiochokes should be well
away from the other inductances
and at right angles to one
another.

Constructional Notes

Actually, the construction of
tuning-unit shown is not by any
means a formidable task. Thus
the one illustrated was construc-
ted by the writer, after seeing a
paragraph in the evening paper
to the effect that an attempt that
night to relay an American trans-
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mission from the English broad-
cast stations was lkely to be
sadly interfered with by atmos-
pherics. The idea arose to see
if atmospherics on 100 metres
were really so bad as they were
made out to be. This tuner was
accordingly designed, and con-

struction started at 8 p.m.
Before = midnight  100-metre
Morse stations — amateurs

around' that wavelength—were
received in. good style on the
double 4o-ft. P.M.G. aerial, one
experimenter in N.W. London
being heard very persistently at
loud-speaker strength. Northolt’s
mush at about 108 and 81 metres
respectively was loud enough,
but was readily tuned out a short
distance on each side. Almost
perfect silence reigned elsewhere,
only an occasional rattle of mild
atmospherics. Yet shortly before
we were being treated to a
symposium of American X’s
which sounded like a gale on a
pebbly beach at times, with some
interference by KDKA. The
effect of real selectivity and tuned

H.F. amplification is shown
here,
The time indicated included

that for cutting, planing, and
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MAKING FIXED
CONDENSERS
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FIXED condenser consists
in its essentials of three
parts :—1. A double set of
thin metal plates. 2. A set of
mica or waxed paper sheets form-
ing the dielectric which separates
the two sets of metal plates. 3.

>

Two sheets of ebonite or other
insulating  material  between
which the whole assembly is

clamped.

The question of the kind of
dielectric to use depends largely
for its answer upon the purpose
to which the finished condenser
is to be putl.  If it is of the
large-capacity type and is to be
used as a reservoir across a high-
tension battery, or in some other
position where extreme efficiency
is not necessary, the dielectric
can conveniently be thin paper
soaked in melted paraffin wax of
good quality. If, however, the
condenser is to be used in a posi-
tion where losses must be kept
down (e.g., as a grid condenser)
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Fig. 3.—Constructional details of the coils.

twice varnishing the base-board
(with a rub down with glass-
paper between) and varnishing
the inductances. Of course, a
double valve panel with con-
venient terminals for experi-
mental connections was avail-
able, also the
condensers.

‘Operation

In operation, with the tuning
condenser spindle at the knob
end made the earthed point,
hand-capacity effects (the bug-
bear of short-wave work) were
practically absent, and with
.0001 pF tuning condensers no
difficulty was found in tuning to

mica of the best quality should
be used.

The details of assembling the
condenser between clamping
plates are best left to the taste
of the individual constructor, but
it seems desirable to recommend
that ebonite rather than fibre
should be used for these clamp-
ing plates, and that the method
of clamping adopted should be
the passing of brass screws
through the corners of the
clamping plates.  These plates
should therefore be made larger
than the plates of the condenser
itself, so that the screws may not
foul the copper foil plates.

The condenser itself consists,
of course, of interleaved sheets
of mica and copper foil, alter-
nating mica and foil, until the
required number of plates has
been built up.  Alternate foils
are soldered together where they
project at one end of the
assembly, the remaining foils
being soldered together at the
other end, and a wire being
soldered to each of these points
to provide means of connecting
the condenser in circuit. - The
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- necessary’

C.W. stations, though they were
very easily overlooked if the
condenser-handle were twirled
quickly. The reaction control
was delightfully smooth and free
from most of that tuning diffi-
culty which swinging coils are
apt to give. By proper balancing
with the vernier condenser, the
circuit oscillated smoothly and
perfectly quietly—so quietly that
a plate milleameter was needed
to tell if it was actually oscillating
—from about 75 to 150 metres
wavelength. The aerial series
condenser - could be anywhere
between .ocor and .oooz uF,
preferably the former. Ordinary

R valves were used, with 60 volts
H.T

foils may be cut with a lug at
one end to facilitate this joining
together, or alternatively they
may be cut longer than is neces-
sary and the projecting ends
soldered up solid.

The actual assembly of the
condenser is best done with
shellac varnish, and care is

necessary here to ensure that the
varnish is properly dried in be-
tween the plates when the job is
finished. = Probably the ‘best
method is to shellac the mica
sheets fairly heavily and dry
them thoroughly (with heat) be-
fore assembly. If the condenser
is then assembled loosely and
placed in a fairly hot oven, the
dried shellac will melt, and the
whole can be clamped up tight,
On cooling, the complete as-
sembly will set into a solid
damp-proof mass.

Since the thickness of different
samples of mica varies within
quite wide limits, it is not pos-
sible to give dimensions for
condensers of any given capacity,
with any accuracy.

G. P. K.
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An Experimenter’s Unit Receiver

The following is the seventh of a short series of articles which began in Vol. 3, No. 9

By H. BRAMFORD

Wireless Weekly
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Unit No. 6 a Detector. A suitable circuit is there is no reaction effect with

This unit takes the form of a
grid leak and condenser, the only
components necessary being an
ebonite panel measuring 6 in.x
4 in.x1 in., one grid leak having
a value of 2 megohms, one
Dubilier condenser, 3 clips, and
3 terminals. The grid leak and
condenser should be purchased.
A photograph of the complete
unit is shown in Fig. 29.

Panel Drilling

The panel is drilled as shown
in Fig. 28. The securing holes
for the grid leak clips should be

drilled to clear 4 B.A. screws,
L
e/ e [0 e /to T — [l
. o, A=
2= ¢
e = —re,

Fig. 28.—Layout of the panel and
drilling dimensions.

and ‘the remaining three holes
should clear the terminal screws.

Assembly

The assembly of this unit is
executed in the following man-
ner :—First mount upon the
panel the three grid leak clips, by
means of three 4 B.A. screws
and nuts. The nuts which are
secured on the underside of the
panel act also as securing nuts
tor the condenser, which should
be of the Dubilier type, the
soldering tags of the condenser
being placed between the nuts
and the panel. Next mount upon
the panel the three terminals—
T, T2 and T3.

Operation
With the use of this unit we
are "now able to try out single-
valve circuits, using the valve as

shown in Fig. 31. Unit No. 1
(a tapped inductance) is used for
the aerial tuning inductance. In
this circuit the grid leak and con-

Fig.29.—A plan view of the top
of the panel.

denser are in parallel, the grid
leak being inserted between clips
A and B. To use the grid leak
in series with the condenser the
grid leak is inserted between clips
B and C. The earth connection
may be taken to the positive side
of Bi, as shown in the circuit
(Fig. 31), or alternatively it may

J GRIO k 3
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Fig. 30.—The connections of the
unit.

be taken to the negative connec-
tion. The condenser shown
across the phones is optional.

The connections are made in
the following order. The ter-
minal Tz is connected to the clip
A, terminal T2 is connected to
clip B, and terminal T3 is con-
nected to clip C.

The circuit described gives good
results as regards signal strength
on local broadcasting ; but since
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this arrangement, the sensitivity
of the circuit is not very much
greater than that obtaining with
a crystal receiver.

The experimenter who is within
range of one of the broadcasting
stations with the crystal unit will
find that this unit is more re-

liable in its adjustment.

Further units will be described
in due course, which will enable
the experimenter to get a wider
range of wavelengths.

Fig. 31.—A suggested circuit using
the already completed units.
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Single-Valve Loud
Speaking

LY TYTYYTYTY YY)
LY XYY YYY YT YA Y]

Sir,—I have constructed the
single-valve loud-speaker cir-
cuit ’’ recently published by
you and thought you would be
interested to know that it works
n ‘‘Amplion’’ with extraordinary
strength for a single valve. The
set at first howled considerably,
but by shielding the transformer
coil with tin foil it now works
silently.  After trying several
valves, the Ediswan proves most
satisfactory, with about 8ov. H.T.
My best results so far have been
obtained by using Zincite press-
ing against Hertzite. 1 find
carborundum does not give such
purity of tone on the musical
items.

(X3

N. B. REEVE,
E.i.
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Full-Wave Rectification

N the method of rectifying
lA.C., so far discussed, we

only use the positive half-
cycles of the alternating current.
By using two valves, however,
we may cause both half-cycles to
procuce a direct current of high
voltage. Fig. 23 shows the
usual kind of apparatus em-
ployed ; the input step-up trans-
former T1, T2 has a secondary
winding T2 connected across the
anodes of the valves Vi, Va.
The middle point M on the
winding T2 is connected through
a condenser C of large capacity
(say 2mfds.) to the filaments of
the valves. These filaments are
shown heated by alternating cur-
rents, although direct current
may be used if more convenient.
In this circuit each valve operates
as a rectifier, the current through
each charging up the top end of
C to a negative potential.

Let us suppose that at a given
moment the extreme right-hand
side of Tz is positive with
respect to the left-hand side ; the
anode of the valve V2 will be
positive with respect to M, and
therefore to the filament of the
second valve, but since the point

BlallapalalopioplbbEBlaEialkann Bl paabbspisaisiaianaEEigEEaaiaaanai pabEpaEEnaEeEissEEEEaEEEaaiale)

C.W. and Telephony Transmission

Using Valves

No. X.

By JOHN SCOTT-TAGGART, F.Inst.P., AM.IEE,

This series of articles began in Vol. 3, No. 6
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Fig. 24.—A complete valve transmitter in which a full wave
rectifier is employed.

M will be positive with respect to
the left-hand side of Tz, the
anode of Vi will be negative
with respect to the filament of
the first valve. The positive
half-cycle which is applied to the
anode of the second valve will
communicate itself through C to
the filament of this valve, and a
flow of electrons will take place
from the filament to anode
through the right-hand half of

é 309

7 ~S2

Fig. 23.—A full wave rectifier employing two 2-electrode valves.
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T2, and so into the top plate of
the condenser C, where they will
be stored. Since C is an insu-
lator, the stored electrons will be
unable to pass through it.
Meanwhile, the anode of the first
valve is negative and no current
will flow through V1.

When the direction of the
alternating current in T2 changes
the anode of Vi will be made
positive with respect to the fila-
ment of Vi1, and an electron cur-
rent will flow from filament to
anode through the left-hand half
of T2 into the top plate of the
reservoir condenser C. Mean-
while, the anode of V2 is at a
negative potential with respect to
its filament, and the valve V2 is
not in operation. @ We thus see
that, in whichever direction the
current in T2 may be flowing, the
condenser C will be charged up at
each half-cycle by a downward
flow of electrons, which will make
the terminal Y negative with
respect to the terminal Z. The
terminals YZ may be used as the
high-tension source for a valve
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transmitter. If no current is
absorbed from the terminals YZ
the condenser C will rapidly
charge up until the voltage across
it is equal to the maximum volt-
age across half the winding Tz;
the potential across C cannot rise
above this value because the
anodes will never become positive
with respect to the filaments.

It is frequently convenient to
use ordinary  three-electrode
valves in a circuit of the kind
shown in Fig. 23, or, in fact, in
any other rectifier circuit, instead
of using proper two-electrode
valves; when three-electrode
valves are used, the grids are
usually connected directly to the
anodes.

It is certainly a little confusing
to the beginner to note how his
more expert friends dash off cir-
cuit diagrams of all sorts and
sizes, in some of which a tele-
phone condenser is shown, others
being destitute of fixed con-
densers of any kind. Now, the
use or omission of the telephone
condenser becomes a simple
matter if we once understand its
function.

Originally, of course, a fixed
condenser was connected across
the ’'phones in crystal sets to
improve the clarity of signals,
but this function of the telephone
condenser has now become
relatively unimportant by com-
parison with its other service of
by-passing high-frequency cur-
rents.

Remembering that the
‘‘ impedance *’ of a pair of
'phones is so high that they

effectually block the passage of
H.F. currents, it will be realised
that it is sometimes necessary to
provide an alternative path for

+ Lightning *’

9000000000000000000000000000000000000000

Sir,—The letter on this sub-
ject, which appeared in last
week’s dssue under this title,
would seem to call for some com-
ment, since it appears that your
correspondent, Mr. W. A,
Gibbings, has not quite appre-
ciated the reservation in the
answer to the question, ¢ What
would be the effect of a lightning

Transmitter Using Full-Wave
Rectification.

Fig. 24 shows a complete
transmitter working off alter-
nating current and using full-
wave rectification. The rectifier
unit is similar to that shown in
Fig. 23, except that instead of
using a single transformer with
the half-way tapping taken from
its secondary, we use two step-
up transformers T1, T2 and T3,
T4; this alternative arrangement
operates in exactly the same
manner. The condensers C3, C4
and the low-frequency choke Z:2
constitute a ripple eliminator.
The ripple from a full-wave
rectifier has twice the frequency

0000000000000000000000000000000000000000

Is a Telephone
Condenser Necessary ?
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such currents, whereby they may
get past the ‘’phones. For
example, when reaction is used
and the ’phones are connected in
the anode circuit of the rectifying
valve, it is necessary to shunt
them with a fixed condenser of
about 0.002 uF in order that the
H.F. pulses, which are needed to
provide the reaction effects, may
get past the ’phones. If the
rectifying valve .were followed
by a low-frequency amplifier, the
shunting condenser would be
connected across the primary of
the first intervalve transformer.
To sum up : When the ’phones
(or a low-frequency transformer)
are connected in the anode cir-
cuit of a rectifying valve which
is being used to provide reaction,
it is advisable (though
invariably necessary) to provide

flash actually striking an amateur
aerial? > It will be remembered

that the answer was worded :

‘“ Since a lightning discharge
may consist of some millions of
amperes, it is hard to see how the
aerial could escape complete
destruction,’’ etc.

Note the use of the word
may.’> Naturally, the actual
volume of a lightning flash must
be an exceedingly variable quan-
tity, and such cases as have been
recorded show that whereas on
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of that produced by a half-wave
rectifier, because in the former
case the reservoir condenser
receives two charges at every
cycle; naturally, the higher the
frequency of the ripple, the purer
will be the note of the trans-
mitting station when received
by the heterodyne system.

The left-hand half of Fig. 24
is an ordinary transmitting
arrangement. Both transmitting
and rectifying valves have their
filaments heated by alternating
current, and connection to the
filaments is preferably made by
taking half-way tappings from
the low-voltage windings of the
filament current transformers, as
shown,

a by-pass condenser. When, on
the other hand, no reaction is
being used, or the ’phones are
placed in the anode circuit of an
L.F. amplifier, a telephone con-
denser is unnecessary. It may
sometimes, however, be found to
improve the clarity of tone of
the signals, and for this reason
it is usually provided in crystal
receivers, although the actual
improvement is often negligible.

Since the thickness of different
samples of mica varies within
quite wide limits, it is not pos-
sible to give dimensions for
condensers of any given capacity
with any accuracy, but it may be
useful to indicate suitable sizes
for a telephone condenser.

The condenser should have two
sets of plates, five in each.
Dimensions of the copper plates
should be 2x1 in. and the mica
dielectrics 23 x13% in. This will

. give a condenser of a good

average value.

P. K. G.

some occasions the discharge has
been a mere attenuated spark, on
others it has been of such enor-
mous volume as to destroy quite
heavy conductors. An example
of the latter type of discharge was
described by Mr. S. G. Rattee in
one of the past issues of this
Journal under the title of ‘¢ Struck
by Lightning,”’ the episode in
question having occurred at the
Cap D’Aguilar Station.—I am,
etc., ;
G. P. KENDALL.
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ONDON: — The following

figures relative to the num-

ber of sets sold in February,

give an indication of the pro-

portion of crystal to wvalve
receivers :—

28,831 crystal sets.

346 crystal sets with one valve.

52 crystal sets with two valves.

385 one-valve sets.

3,418 two-valve sets.

622 three-valve sets.

1,008 four, five and over valve
sets.

3,879 microphone amplifiers.

4,016 valve amplifiers.

= (B3 0O

With regard to the hint pub-
lished in last week’s issue, of
the new transmitting station for
2LO, the following particulars
are of interest :(—

The object of the B.B.C. is to
erect a station on fairly high
ground, on such designs that the
public may be able to sec over
the station without interfering
with the progress of the work.
The site for this has already been
chosen, and in addition to being
high, it is not very far from the
studio in Savoy Hill. The
power of the new station will be
double that used at present, but
since doubling the power does
not neécessarily mean that the
signal strength will also be
doubled, the public are warned
that they must not expect a tre-
mendous - increase in  signal
strength. If this new station
comes into force, it will be used
for a second programme until
the new high power station is
disposed of either one way or the
other.

O O ]

Sunday, March g, afforded us

a remarkably fine programme;
particularly good were the Puc-
cini items, especially
Tosca’’  selection by  the
Orchestra, and Grieg’s morceau
‘“ Spring’s Awakening.’”’ . Mr.
Tom Kinniburgh's rendition of
$¢ Within These Sacred Bowr’s *’

‘“ La.

N &,

from Mozart’s ‘¢ Magic Flute,”
was approaching perfection.
O O (] i
On Monday, March 10, we had
the unalloyed pleasure of listen-
ing to Verdi’s' ever lovable
¢‘ Rigoletto ’’ broadcast from the
studio, and while we miss the
applause of the Opera House, we
were also spared the incidental
noises and other effects and
defects, due to the singers (when
performing at the Opera House)
having continually to change
their positions, relative to the
transmitting microphones; on the

TRANSMISSIONS

Call-Sign Wavclength
LONDON e 2LO ......365 metres
ABERDEEN......2BD,.,....495 ..
BIRMINGHAM.. ..5IT ..eueed75 .
BOURKNEMOUTH 6BM...,..385 .,

7,1'
1
3¢
¥
%

‘
R,

2

NEWCASTLE ....6KO0......400

TIMES OF WORKING

Weekdays ...... 3.30 to 4,30 p.m. and 5.9
to 10.30 p.m. G.M.T.

Z

il

IR

£undays e ee..3.0 p.m. to 5.0 p.m. ani
8.30 to 10.30 p.m. G.M.T.

s

Qs

operas broadcast from the studio,
where the balance of the singers
and musicians can be regulated
to a nicety. The singing of
Gilda and Rigoletto was superb,
for that matter so was that of
the other artists; the orchestra
was up to its usual mark of

excellence.

0O 0 )
Forthcoming Events
MARCH.

1gth (Webp.). — B.B.C. Dramatic
Critic. The Magic Carpet.

2oth (THURs.).—The Kendall String
Quartet.  Miss Ethel Dixon,
piano. Savoy Orpheans.

21st (Frr.).—The Third Symphony
Conéert, given by B.B.C. at' Cen-
tral Hall, Westminster.
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22nd (Sat.).—The Roosters’ Request

Programme. Savoy Bands.
23rd (Sun.).—The Rev. Doctor John
Vance, - religious = address.
Light Symphony Concert. 0y
24th © (Mo~.). — B.B.C. " Literary
Critic. Musical Comedy. Night.
25th (Tues.).—The Georgians. The
Savoy Bands.
(] O (]
ABERDEEN.—The decision of
the director of 2BD to sub-
stitute a local programme for the
customary London afternoon
transmissions on Sundays, = has
been on the whole, popular, and
if the' high standard set at the
outset is maintained, there can
be little ground for complaint.
One - of the outstanding advan-
tages is the absence of the all too
frequent distortion which usually
accompanies land line trans-
missions.
o o w X
As predicted in these notes, the
demand for another student’s
night was immediate and in-
sistent, and listeners to 2BD
will be pleased to learn that
arrangements have been com-
pleted for the broadcasting by the
students of a burlesque play. The
date has been provisionally fixed
for the 31st instant.

] m] ]
Forthcoming Events
MARCH.
19th (WED.).—Dance Night. Mrs.
Shand’s Dance Orchestra. Mr.

Fred. ' Spencer, ‘‘ Humorous
Sketches of Mrs, ’Arris.”

2oth  (THurs.).—Operatic. Night.
Miss Elsie Cochrane, soprano. Mr.
A. B. Duncan, baritone.

21st (Fr1.).—S.B of Symphony Con-
cert from London.

22nd (Sar.).—Special Band Night.
Band of British Legion.” Wireless
Orchestra.

23rd  (Sun.).—Greyfriars Church
Choir. Miss Carma Daabh,
soprano. Rev. J. M. Gladstone,

religious address.
24th  (Mon.).—** Everybody’s
gramme.

Pro-
Miss Nan Stenhouse,
soprano. Mr. Robert Anderson,
baritone. Mr. Gus Stratton, en-
tertainer. 2BD Repertory Players.
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25th ~ (Tues.).—Classical _ Night.
Early [Italian music and songs.
Miss Elsie Cochrane, soprano.

O m} O

ELFAST.—One of the diffi-
culties experienced by the
B.B.C. in establishing Belfast’s
broadcasting station was provid-
ing a distinctive wavelength in
the already crowded compass be-
tween Cardiff’s 353 and Aber-
deen’s 495. At the time of going
to Press, 435 metres has been
allotted to 2BE, to give Belfast
its new call sign. The announce-
ment is naturally evoking much
discussion among Northern Irish
listeners, but since 435 is suffi-
ciently distinct from its neigh-
bour wavelengths of 420 for
Glasgow and 475 for Birmingham
there are general expectations
that the decision of 435 will
obviate any confusion due to
interference from either of these

towns.

) O O

IRMINGHAM. — The ¢IT
staff are ever endeavouring
fo give their audience something
new and delightful, and they suc-
ceeded conspicuously a few nights
ago when ‘¢ The Mystery Sin-
ger ’—Miss Ursula Greville—
gave a number of songs and a
demonstration of what she con-
siders are the essential qualities
of the ‘‘ radio voice.””  Mindful
of the fact that some eminent
singers have very nearly shat-
tered their reputation—(and the
microphone also !)—when they
have contributed to a radio pro-
gramme, Miss Greville, who is
one of the finest colloratura
singers, has made a special study
‘of the *‘‘radio voice.”” The
essential features, she believes,
are chiefly a carefulness to avoid
full resonance in the vowal parts
of enunciation, with, on the other
hand, a slight over-emphasising
of the consonants; the main-
tenance of perfectly true poise in
long-drawn notes, particularly
those in the higher registers; and
the correct projection of the voice
towards the microphone. Miss
Greville’s identity was not re-
vealed to listeners until the follow-
ing day, the object of the
‘ mystery ’’ being to secure
unbiassed opinions of her singing.
These almost wholly agreed that
her voice ‘‘came over »’ with
exceptional sonority and clear-
ness.

Forthcoming Events
MARCH.

19th (WEeD.).—Classical Programme

20th (THurs.).—Piano Quintette.
Popular Classics. Programme by
the. Orchestra. Dance Music.

21st (Fri.).—lLozell’s Orchestra.
London Symphony Concert.

22nd  (Sar.). — Kiddies’ Concert.
The Court Company of Players
will produce ¢ The Chinese
Puzzle,”” a drama in four acts.

23rd  (Sun.).—Station Orchestra.
Repertory Choir. = Address by
Canon F. E. Belton.

24th  (Mon.).—Lozell’s Orchestra.

Miscellaneous  Programme by
Orchestra and Soloists.

25th (Tuges.). — Piano  Quintette.
Philip Wilson : Talk and Recital
on Music in the Reigns of Queen
Elizabeth and James I. Colin
Gardner : Wireless Hints.

2 0 O 0|

URNEMOUTH.—The week
ending March 8. was an
exceedingly interesting one, and
Tocal “listeners have voiced their
approbation in no uncertain
manner.
= I3 O
The Sullivan evening was a
great success.  The most strik-
ing feature was the singing of
‘Mr. Sydney Coltham, and was
a treat not to be mlssed Condi-
tions the night he sang were
ideal. There was a complete
abseoce of interference in any
shape or form. As a conse-
quence his voice was heard
against a background of absolute
silence. Listeners, however,

e
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must have caused some ** noise ’’

themselves for it was announced
‘that. the telephone bell was ring-
ing practically the whole evening,
asking for encores, to which Mr.
Coltham generously responded.
Mr. Roland Gourley was also in
Bournemouth, and gave one of
his inimitable entertainments,
which was thoroughly enjoyed.
m) =) 0

Mr. Harry Pouncey and the
Wessex Glee Singers, also pro-
vided an excellent evening. Mr.
Pouncey’s knowledge of the
Wessex dialect and folk-songs is
very profound, so that more need
hardly be said.

m) =) ||
Forthcoming Events
MARCH.
rgth  (WED.). — Musical - Comedy
Night.
2oth  (THurs.). ~- Chamber Music
Night.

21st (Fr.).—S.B. from London of

the Symphony Concert.

22nd gSAT -—Request Night,

23rd (Sun.).—Organ Recital. The
Rev. Father Triggs: Religious

Address.

24th (Mon.).—Aldershot Silver Prize
Band.

25th (Tues.).—Mozart Night.

O O 0

ARDIFF.—Much regret is
manifest in this district at the
forthcoming departure from the
Cardiff Station of the station
director, Major Corbett Smith,

who is being transferred to the
programme staff at London.

The

Our photograph shows a workman climbing up the inside of one of

the masts at the Nauen Station.

By holding the picture above the

head and looking upwards, some idea of height is conveyed.
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*“ Major >’ has endeared himself
in the hearts of ‘* Comradios *’
since his coming to Cardiff, and
his ‘‘ Everyman > talks, which
were such a feature, will be
missed - very  much. The
‘“ Major ”’ was 'a ‘‘ one-man
band ”’ in the true sense of- the
word, and it will, indeed, be diffi-
cult to find-a successor to fill the
position as he has.

(m3 a m}
Forthcoming Events
MARCH.

19th (Wep.).—S.B. from London.

2oth (THURs.).—A Programme of
Variety.

21st (Fr1.).—S.B. from London of
Symphony Concert.

2z2nd (Sat.).—Popular Night.

23rd (SunN.).—An Hour of Good
Music. Rev. ]J. Willis Benne-
worth : Religious Address.
Spanish Night.

24th (Mon.).—S.B. from London.

25th (TuEes.).—Shakespeare Night.

O O O

LASGOW. — On Thursday,

March 6, 5SC celebrated its
first birthday, and for the occa-
sion a birthday programme was
broadcast in the evening. In
addition to the musical side of
the programme, congratulatory
speeches were transmitted by
Mr. Baillie Geo. Kerr, the Senior
Magistrate, and Sir Charles
Cleland, Chairman of Glasgow
Education Authority. Sir Charles
said that from the educational
standpoint, interest had recently
been awakened in Glasgow as to
the possibility of wireless in
schools as an aid to the children
in their lessons. Baillie Kerr
observed that far from interfer-
ing with the attendances at
theatres and music-halls, as some
people suggested, broadcasting
was, in his opinion, a most useful
and valuable auxiliary to them.
Mr. H. A. Carruthers, the station
director, responding, said they
welcomed the pointing out of
faults in the programmes. No
weelk had passed, however, with-
out hundreds of letters being re-
ceived, and he estimated that
about 70 to 8o per cent. of them
were letters of appreciation.
They were out to be as enterpris-
ing as they could, and the more
novel the suggestions the more
they would be welcomed. An in-
teresting item on the programme
for the evening was a ‘‘ Birthday
Sketch,” specially written in
honour of 5SC’s birthday by Mr.

‘sity students” at their

George Woden, the author and

playwright.

[m] O O
Forthcoming Events
MARCH.

19th (WED.).—Classical Night.
2oth  (THURs.).—Special Request
Night.

215t (Fr1.).—S.B. from London of

Symphony Concert.
22nd gSAT.).-——Dance Night.

23rd (Sun.).—Band of the City of
Glasgow Police. The Rev. D.
Forfar: Religious Address.

24th (Mon.).—Orchestral Night.
2sth (Tues.).—Music and Humour
Night.

O O O
ANCHESTER. — Wireless
figured prominently in the

revels of the Manchester Univer-
annual
‘“ Rag.” A tableaux in the pro-
cession portrayed the ¢ 2BAD ”’
Broadcasting ‘Station, the staff of

which was easily identified as that

of 2ZY, including the station
director in ‘ plus fours ” and a
football jersey, conducting an un-
ruly orchestra. During the even-
ing some of the students invaded
the 2ZY studio and took posses-
sion of the programme for the
time, entertaining the unseen,
and possibly mystified, audience
to somc witty caricatures of the
uncles and aunts. Every phase
of broadcasting seemed to re-
ceive attention—there were the
Savoy ‘‘ orphans,’”’ unusual and

original time signals, startling
cotton reports, a switch-over to
*“ Ki-dee-ki-hi,  Pennsyltucky,’’

complete with trans-Atlantic at-
mospherics to order.

O (] (]
Forthcoming Events
MARCH.
19th (Wep.).—Concert.  Ashton-
under-Lyne  Concertina Band.

Mr. T. A. Coward, M.Sc.: Talk

on “ The First Migramme.” Miss

Phyllis Gatenby, elocutionist.
2oth  (THURs.). — 2ZY Orchestra.

Carlton Main Colliery Band. Mr.
Tom Sherlock, baritone. Mr.
Edward Brock, solo piano. Prof.

T. H. Pear: Talk on “ How to
Use the Memory.”

21st (Fr1)).—Concert. S.B. from
London of Symphony Concert.

22nd  (Satr.). — Concert.  Popular
Concert by 2ZY Orchestra. Miss
Selma Whitehead, soprano. Mr.
E. N. Butterworth, humorist.
Talk by Mr. G. W. Thompson
on the ‘ Marvels of Water ’; (2)
¢ Dew and Mist.”

23rd (Sun.).—Radio Military Band.
Miss Jennie Copeland, soprano.
Rev. R. W. Thompson, M.A,,
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B.D.
clarinet.
soprano.
solo piano.

24th (MoN.).—2ZY Quartette. MTr.
Leonard Busfield, solo violin.
Mr. Laurence Wildgoose, tenor.
Mme. Muriel Bradburn, soprano.
Persiflage, by Percy Phlage. Mr.
R. M. Lowe, bass-baritone.

25th (Tues.).—Concert. 2ZY Or-
chestra. Operatic Music. Miss
Ethel Wynn-Jones, contralto.
Prof. F. E. Weiss, D.Sc., F.R.S.,
‘“ More About Trees.” Savoy
Bands.

O ] o

EWCASTLE-ON-TYNE.—It

is the ambition of the New-
castle Player’s Repertory Theatre
Company to do for Newcastle
what Mr. John Drinkwater and
his associates did for" Birming-
ham, and we understand that
their efforts have been so success-
ful that there is now definitely a
scheme in hand for the establish-
ment of a repertory theatre in
the city. The members of the
company made their debut before
the §NO microphone during the
past week in the sketch ‘¢ Ele-
gant Edward,” which is very
well adapted for broadcasting.

O (] (]
Forthcoming Events

MARCH.
19th (WED.).—Walker’s Band re-
layed from Tilley’s. Modern
French Composers.  Orchestra.
Miss Margaret Thackeray, con-
tralto. Mr. David Openshaw,
baritone. Miss Beatrice Paramor,
soprano.

2oth  (THurs.).—Miss

Mr. ‘Pat Ryan, solo
Miss Molly Gray,

Mr. Norman Fawcett,

L. Storm,

piano. Mr. and Miss Golightly,
duets. Mr. T. Golder, cornet.
Orchestra. Mr. D. McFadzean,
baritone. @ Mr. Fred Spencer,
entertainer. Mme. Mable Offer,
mezzo-soprano.
21st  (Fr1i.). — Mme. Nicholson’s

Quartette Party.
22nd (Sar.).—Walker’s Band relayed
from Tilley’s.” Musical Comedy

Night.  Orchestra. = Miss Nora
Wiggins, soprano. Mr. Rowland
Yates, baritone. Mr. G. Weal-
lans, violin.

23rd (Sun.).—Orchestra. Miss Lily
Adams, contralto. Mr. Jack
Todd, tenor. Mr. Alfred Sea-

Rev. W. G. Peck,
Durham City
Mr,

bridge, violin.
Religious Address.
West End Male Voice Choir.
Ralph Jacobson, ’cello.

24th (Mon.).—Miss Peggy Camp-
bell, piano. Miss J. Hitchins,
soprano. Mr. M. Henderson,

25th  (Tues.).—Novo Instrumental
Trio. Orchestra. *Mr. Hudson
Barnsley, baritone. Miss Wini-
fred Fisher, soprano.
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VERY wireless man’s work-
Eshop contains a box or a

drawer which houses the
weirdest collection of odds and
ends. In addition to pieces of
ebonite small and large, lengths
of rod round and square, plain
and screwed, odd terminals,
plugs, and so on, there is usually
to be found in it a certain amount
of discarded apparatus. Most of
us in our early days as wireless
énthusiasts purchased compo-
nents without the nice discrimina-
tion which we now exercise, with
the result that a good deal of
what we bought was later con-
signed to the scrap box. Some
of these things were useless from
the beginning, but many have
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Fig. 1.—An open coil resistance.

to rather harder usage than they
could stand.

In my own box the other day
I came across two rheostats
which must have been there for
a very long time. To-day 1 would
not buy a filament resistance
whose windings were not made
upon a former of ebonite or some
other insulating and protecting
material. But in times past it
was a different matter altogether
and one did acquire as a rule
rheostats in which the resistance
element was simply an open coil
of wire. Sooner or later an un-
supported coil receives blows or
squeezes which put it out of
shape and eventually renders the
rheostat pretty well useless, With
careful handling, however, these
open coil rheostats do quite well
and it is handy to have a few
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Saved from the Scrap Box
By R. W. HALLOWS, M.A., Staff Editor
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spare ones for wiring up emer-
gency circuits. I resolved, there-
fore, to repair these two, and
they are now at work once more.
It is not perhaps generally known
that ready-made resistance coils
with a value of five ohms can be
purchased from advertisers in
this journal for sixpence apiece.

Fig. 2.—A typical 1,000 ohm bobbin.

These are extremely well made,
the turns being gradually tapered
off to one end. It is the easiest
thing to replace worn-out spirals
by their use.

A similar piece of doctoring
can be done in the case of tele-
phones which have been burnt
out through the passage of too
heavy a current. The rewinding
of one’s own bobbins is rather a
terrifying job and one that most
people would shy at tackling.
Ready-wound bobbins can, how-
ever, be purchased with resist-
ances of either 1,000 or 2,000
ohms from 1s, to 1s. 6d. each.
These can be made to fit most
standard types of metal dia-
phragm telephones, and if one
uses them a repair can be made
with no great difficulty.

Low resistance bobbins are
also obtainable; in fact, one can
buy the complete magnet inset
with two 120-ohm bobbins ready
mounted for 2s. 6d. With the
help of these or the bobbins
previously mentioned high re-
sistance ’phones can be converted
into low or wvice-versa. 'Phones
which are out of action because
their diaphragms are bent can be
brought into service again by
fitting new diaphragms, which
can be obtained in all sizes from
1% in. to 3§ in. in diameter at
very reasonable prices.

There is a use even for the
burnt-out low-frequency inter-
valve transformer. As a rule,
only one.of the windings goes
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when the accident takes place,
the other remaining intact. The
winding that is still good can be
used quite well as a choke coil
in such circuits as those which
have been recently described in
Wireless Weekly. Its approxi-
mate resistance can easily be
ascertained by the use, as in
Fig. 3, of a battery of known
voltage and of a milliammeter.
By Ohm’s Law the resistance in
ohms equals volts multiplied by
a thousand and divided by milli-
amperes. Hence, windings whose
resistance was 1,000 ochms would
show six milliamperes if the
current from a fully-charged 6-
volt accumulator was passed
through them.

A great deal can be done to
components whose ebonite por-
tions have been cracked or
broken. Not along ago, whilst
fixing a Dubiliertype 600 con-
denser to the underside of the
panel, I had the misfortune to
break off one of the lugs by turn-
ing the screw down rather tco
hard. Here, a very satisfactory
repair was effected in the follow-
ing simple way:—The two pieces
were first of all stuck together
with seccotine, so as to keep

.

Fig. 3.—Circuit used for calculating
resistance of choke oil.

them in position whilst the final
operation was in progress. A
soldering iron was then made
very hot and its point was run
rather quickly over the crack
between the two portions. The
ebonite was fused, so that quite
a good joint resulted. After being
finished up with emery paper it
was hardly noticeable, and -the
condenser was as useful as ever.
The same method may be applied
successfully to cracked rheostat
formers, broken knobs, and even
to thin panels that have split
whilst being drilled. It cannot,
of course, be claimed that ebonite
repaired in this way is as strong
as ever, since fusing takes place
only to a small depth below the
surface. Still, it does render un-
sound articles useful, and with
careful handling thev will last for
a long time after they have been
treated in this way.

Ebonite which has become
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warped—a thing which occasion-
ally happens to old panels and to
the mountings of components—
can be straightened out again
without much labour. All that is
necessary is to immerse it for
some time in boiling water, which
causes it to become about as
pliable as sheet lead of the same
thickness. The warped part can
then be placed between two flat
surfaces under a heavy weight
and left to cool. ‘After this treat-
ment it will become as hard as
ever on cooling and all bends will
be removed. The time of immer-
sion required to soften it depends
upon the thickness of -the ebonite
and upon its make. Some kinds
soften almost at. once, whilst
others may require to be boiled
for several minutes before they
show signs of yielding.

Few scrap boxes do not contain
one or two condensers of the
rotary vane type, which have been
thrown aside either because their
plates were bent or because
contact with the spindle had
become so faulty that the instru-
ment could not be used in any
circuit. If the condensers are
very old ones, with zinc plates,
straightening is a very easy
matter. The plates are merely
laid upon- a flat surface and
smoothed out with a very hot
flat iron. Simple though it may
sound, this process makes even
the worst-deformed zinc plates
as good as new in a few moments.
Aluminium plates, such as are
now used almost universally, are
not quite so tractable, since they
require a fairly high temperature
to soften the metal at all. A
process that is sometimes
successful, though results cannot
be guaranteed in every case, is
to heat the vanes in a bunsen
flame and then to place them
between two perfectly flat metal
plates, hammering the upper one
with a fairly heavy hammer until
the aluminium cools. Aluminium
vanes can, however, be bought
so cheaply nowadays that it is
really not worth while to bother
abeut straightening those which
have become bent. The best way
is simply to remove them, replac-
ing them with new ones.

Faulty spindle contacts occur
very frequently in rotary vane
condensers that are not well
designed, when they have been
in use for some time. One quite
good way of curing this fault,
and so of bringing discarded con-

‘is at least 3/16 in.

densers back again into service,
is as follows :—It will usually be
found that a shoulder is cut at
the lower end of the spindle, a
tip of small diameter passing into
the bush for a depth of about
4'in.  Shorten this tip until there
clearance
‘between its end and the bottom
of the bush. File it to a round
‘point. -~ Now tap the lower end

.of the bush and insert a small

screw, first flattening its point

Sz pERMG IrON

Fig.

4.—Illusirating method of
repairing the broken moulding
of condensers.

and making a cup in it with a
drill of appropriate size. The
screw may be turned in until the
tip of the spindle is seated in this
cup. This will ensure a good
contact, and future wear can be
taken up by means of the screw.
Should  this method not be
possible owing to the design of
the particular condenser, here is
another which will answer very
well indeed. In this- case it is
necessary' that the lower end of
the spindle should protrude for a
1 in. or so below the bush in the

bottom plate. If it does not
Corne Srrive ¢ SANOLE
o o

o

Fig.

5.—How to fit a spring contact
to a condenser spindle.

already do so, the tip should be
cut off and replaced by a short
length of studding, screwed into
a hole tapped in the end of the
spindle. About 6 in, of thin
copper wire are now wound round
a knitting needle, so as to form
a spiral spring. One end of this
is soldered -to the protruding end
of the spindle, whilst the other
is fixed to a screw in the bottom
plate, as shown in Fig. 5. A
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perfectly positive contact with the
moving plates is thus obtained.

In addition to actual apparatus
the scrap box will often contain
numbers of B.A. nuts and screws
which have been thrown away on
account of injured threads. Every
workshop should contain 2, 4, §
and 6 B.A. taps and a 4 B.A. die.
Wi ith these, damaged threads can
usually be made quite good again.
Stripped nuts cannot be restored
to their original use; there is,
however, one very handy use for
them: they may be tapped out
one or two sizes larger than they
originally were.
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Valves

Sir,—1I should like to call your
attention to a much-needed pro-
tection for wireless experimen-
ters, owners of broadcast re-
ceivers and all users of radio
valves in the shape of some guar-
antee that the valves they buy
have not been previously used on
demonstration sets.

Under present conditions there
is nothing whatever to prevent
the unscrupulous use of a valve
for any period, it being subse-
quently put back into stock and
sold as new. The purchaser is
shown that the filament is un-
broken by the simple process of
heating it to incandescence, and
this is all the guarantee he gets.
The fact that a considerable part
of the life of the filament may be
spent by reason of such unscru-
pulous use is entirely overlooked.

I would suggest that the de-
sired protection be afforded by
the manufacturers placing a seal,
in the form of an adhesive strip,
across the grid and anode legs of
a valve. This would effectively
prevent its use in a holder, and
at the same time would not ham-
per the very necessary operation
of testing the continuity of the
filament.

Copies of this letter are being
sent to the Radio Society of
Great Britain, the principal tech-
nical magazines and the various
valve-manufacturing companies.
—Yours faithfully,

J. W. HaprieLp CRAVEN.

Nuneaton.

[Our correspondent is referred
to the Editorial which appeared
in- our issue of September 12,
1923.—EDITOR. ]
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OST readers of Wireless

Weekly, who devote part

of their energies to con-
structional work in wireless, are
bound, at times, to come up
against small soldering jobs of
considerable difficulty. ~ When
one is wiring up a panel in the
first instance, soldering is always
a fairly straightforward business,
especially if one thinks out the
work before undertaking it. [t
is best to so plan things that the
most difficult joints are made
before too many wires have been
added, so that there is little room
left for work in cramped places.
The trouble begins when, as is
usually the case, one has to make
certain alterations after trying
out the apparatus. Fate 1is
generally perverse enough to see
that these changes in wiring have
to  be made 1in the most in-
accessible spots. Hence the
choice seems at first sight to lie
between either the dismantling of
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Fig. 1.—A useful iron for fine work,

most of the wiring or being con-
tent with a rather ugly job.
Matters are made somewhat
easier by the use of a very small
soldering iron made from a copper
rod ; but there is one very serious
drawback to its use, which is that,
owing to its small size it cools so
rapidly that one spends most of
one’s time in heating it up.

The writer has recently made
up an ‘‘ awkward job iron”’
which is most satisfactory to use,
for it combines both the heat-
retaining properties of the large
tool and the handiness of the
small one. The point of an old
soldering iron of fair size is cut
off with a hacksaw. A 3/16 in.
hole is then drilled and tapped in
the end. A short length of 3/16
in. round copper rod is threaded

at -one_end- and - tapered iat. the

other to a fairly sharp point. The
rod is then screwed tightly into

Some Usefui Soldering Tips
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- hofizontal  position,
copper portion-can be kept in the
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the iron, a few punch marks made
at the junction, serving to kcep
it securely fixed. If the work-
shop does not contain a 3/16 ia.
tap and die, any garage or cycle

" shop will do the job quite cheaply.

The length of the small rod can

Fig. 2.—A convenient form of
iron rest.

be made to suit individual re-
quirements.  The writer gener-
ally uses one of about 11 ins. in
length. This tool retains the heat
very well indeed, owing to the
large bulk of copper behind its
point, and there are few places
which cannot be reached by it.
A very useful little accessory,
whilst one is soldering, is a rest
of seme kind for the iron. When
one is in the workshop one can
do without it, for the iron can be
put down almost anywhere. But
many amateur comnstructors are
forced to do their work in their
sitting-rooms, where a hot solder-
ing iron thoughilessly laid down
may do a good deal of damage!
A very siumple little device is
showa in Fig. 2. This copsists

Serrrr Zamp

Fig. 3.—Another form of rest for the
soldering iron.

simply of a piece of sheet metal

‘with a hollow cut in its top edge

screwed to the end of a small
board. Placed in this the iron
cahnot do- any damage and is

‘always at hand when wanted. A

still better rest is shown in Fig. 3.
Here the' iron is su ported in a
so “that' the

flame of a spirit lamp. This con.
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trivance will be found most useful
when one is wiring up panels, for
the iron is constantly hot and no
time is wasted. R. W. H.
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International [ 3
: Broadcasting :
Broadcasting . has developed
rapidly during the last few

months in all parts of the world,
and several of the more powerful

‘stations have international audi-
- ences,’

who, although keenly
ap’fireciative of the musical por-
tions  of the programmes, are
naturafly = disappointed  when
“ talking ”’ starts. = To make

‘intémational broadeasting really

effective, something will have to
be done in the way of trans-
‘mitting lectures, news items, and
other ‘matters of special interest
to~ foreign® listeners in an
language, ''such as
Esperanto.

Quite a number of lectures have
already been broadcast from
British and foreign stations in
Esperanto, and have been heard
‘and understood by many thou-
‘sands of radio-enthusiasts. As
an instance of the practical value
of such talks, a lecture was
broadcast a few weeks ago from
the Prague Station on the attrac-
tions of Czechoslovakia for the
foreign tourists.

Further talks from this station
(1,150 metres) took place on
‘March 17, 9 p.m., oh “ The
Sample Fair of Prague.’”” This
talk had been arranged at the
special request’ of the Fajr
authorities ; and some time in May
{date to be announced later)
special international - Esperanto
concert will be fransmitted.

On March 31 a talk will be
broadcast by Dr. Privat, of the
Institut Jean Jacques Rousseau,
from the Gereva Station, 1,100
metres, 9 p.m., in French and
Esperanto.

On April 5 Mr" J. D. Sayers,
of the New York Evening Post,
will talk in Esperanto from the
W.O.R. -Station, Newark, N.]J.,
U.S.A.

On June 23 Mr. ].- Boyd
Anderson will talk from the
Glasgow B.B.C. Station.

Reports of reception will be
welcoméd by Mr. H. A. Epton,
17, Chatsworth Road, Clapton
Park, E.s.
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The new amplifier, uséd with the H.F. and crystal unit previously
described.

HIS detector and amplifier
I unit, primarily designed to
work with the H.F. and
crystal unit, described in our
issue of March 5, is nevertheless
suitable for many other purposes.
A single- or two-valve amplifier
for low frequencies is one of the
simplest instruments to make.
We have only to provide two
valve sockets, two filament resist-
ances (even one for both valves
will do) and a couple of intervalve
transformers.  These, - mounted
on the necessary panel, or box,
with a few terminals constitute
very efficient instruments, and it
might be thought there was very
little new to say on the subject.
In this article, however, 1 hope
to show you how to make a very
simple and useful two-valve
amplifier, which has more uses
than can be obtained from a
similar instrument of the usual
design. ~ Primarily it is built to
combine with the valve and
crystal unit described in Wire-
less Weekly for March s, and
when used with this latter unit,
enables a number of most inter-
esting combinations to be tried.
Before giving details of how to
connect it to other instruments,
let us consider for a moment the
actual construction.

Components Needed

The finished unit consisis of a
box of exactly the same dimen-
sions as that used for the valve
and crystal unit (9 in. x 52 in.),
an ebonite top panel provided
with 12 terminals, two valve
sockets, two Lissenstats (or any

other suitable filament resist-
ances), = a fixed condenser of
.0003 uF fitted with a grid leak
of 2 megohms, a fixed condenser
of .coz uF, and-a further fixed
condenser of 1 uF shunted across
the high tension - terminals.
Finally, we have one intervalve
transformér.  That shown is a
¢ Magnum.”’

Wiring is carried out with
No. 16 gauge square-section
tinned copper wire, in the manner
shown in the detailed wiring dia-
gram, a blue print of which is
obtainable as usual at the pricc of
1s. 6d., post free. In ordering,
you should ask for Blue Print
No. 22. After the ebonite panel
has been thoroughly rubbed down
on both sides with fine emery
paper to remove the surface skin,
the positions of the various com-
ponents are marked off. It will
be noticed that the terminals are
separated £ in. from one
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2 An Amplifier w;

By PERCY W. HAI

This article describes a two~valve low-f
transforr

HSDDHHDHDHGDDHHHHDHEHHSG

In this particular instrument I
strongly advise you to use a
separate filament resistance for
each valve, for as you will see a
little later, the valves may occa-
sionally perform different func-
tions. ~ Notice that the ﬁlamen:;(
connection of the first valve i
made to the negative side of tise!
valve above the filament resist
ance. The filament connectir!
of the second valve is made to th
negative lead below the filament .

resistance. This is done deliber-
ately.

A Unit of Many Uses

When finished, the unit may be
connected up in a number of
different ways. Let us take first
of all its use as a second unit to
the high-frequency and crystal
detector unit previously described.
A glance at the various diagrams
will show what can be done.
First of all-we can connect the
telephone terminals of the crystal
unit to the two lower terminals
with the first valve extinguished,
whereupon we shall have a high-
frequency valve, a crystal detec-
tor, and one note magnifier.
Alternatively we can short-circuit
the middle two terminals on the

another, and are at a suf-
ficient distance from the @

edge of the panel to allow A
of clearing the wooden _g £
sides of the box. Separate

valve legs can be used, in
which case it is wise to 8
utilise one of the many

+@4{| ® -
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valve templates sold, so
that the holes can be accu-

AS SINGLE VALVE MAGNIEIER

rately marked out, or if L) A
desired, the ebonite sockets |—®E&
with embedded legs can be
used. The transformer
should be placed so that 8
the. secondary terminals

i

APLUG +(§ ®
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come in the position shown @AS Varve DETecTOR Anvp NoTe MAGNIFIER

so that the grid lead can

be kept short,
492

How the amplifier can be used with the H.F. a
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ith New Features

RRIS, Assistant Editor

requency unit in which only one intervalve
ner is used.

DHDHHHHHDHDHHDDHHDDDHHHEH

feft (thus short-circuiting the grid
eondenser and leak), and if then
we connect the positive H.T. to
the second terminal from the
bottom: on the left, we can utilise
the first valve of the new unit as
a valve amplifier for the rectified
current from the crystal detector,
there being no need when the
signals are fairly weak to use any
intervalve transformer here. Of
course if we were using a valve
detector it would be necessary to
have some kind of special coup-
ling as would be the case if
the crystal were shunted across a
tuned anode coil and not across
a transformer, as in the unit men-
tioned. When so connected we
have a high-frequency valve, a
crystal detector and two note
magnifiers; a very useful and
sensitive = combination, which,
whilst not quite so eflicient on
strong signals as a set with two
inter-valve transformers, is yet a
thoroughly reliable combination.
For example, with the apparatus
connected as shown, it is easy
to listen to some of the distant
broadcasting stations on a loud-
speaker when conditions are
favourable, whereas using the
combination with a high-fre-
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Simplicity iz the keynote of the panel layout.

quency valve, a crystal detector
and one note magnifier only
(coupled by an intervalve trans-
former), such signals do not
come up to loud-speaker strength
save in exceptional circumstances.

As Valve Detector Unit

By plugging in the special
short-circuiting plug, which short-
circuits the crystal in a previous
unit, and by opening the link be-
tween the middle pair of ter-
minals on the left-hand side of
the second unit, and by leaving
the positive connection as shown
in the figure, we can use the set
as a high-frequency valve, a de-
tector valve, and one-note mag-
nifier—another useful and stable
combination.  Finally, by re-
moving both valves from the
second unit, opening the link on
the left-hand side of the first unit,

and connecting a Wander

plug from the lower left-
hand terminal of the first
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unit to the grid socket of
the second valve socket,
and by joining the tele-
phone terminals of the first
unit to the transformer ter-

" As 7o VAL Ve — @ AMACNIFIER
TELTONT %

minals of the second, with
the telephones now con-
nected between the positive

H® A +® ® Cuxw ® H.T. and the positive H.T.

| -+@E& Hr-@:'” ® g’w" Ob @ terminal of the first unit,
X348 8 i ads L\_g we can listen on the first

: g 3 ® set as a single-valve dual
%).L © ® ® amplification receiver. In

this case, of course, we
must remove the short-cir-

[

=

USING TRANSFORMER ror DUAL AMPLIFICATION, @

'nd erystal receiver described in *‘ Wireless Weekly.”

cuiting plug from the
socket on the first unit and
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adjust the crystal carefully. Used
in this way the receiver is quite
good enough for loud-speaker
working at four to six miles from
a broadcasting station with a rea-
sonable aerial. Even greater dis-
tances will occasionally yield
good results in this way.
Two Transformers

If it is desired to use both
valves in the second unit as trans-
former coupled note magnifiers
all we need do is to connect the
secondary of an intervalve trans-
former to the upper left-hand ter-
minals (short-circuiting the grid
condenser, of course), the primary
of this transformer being con-
nected to the telephone terminals
of the first unit. In this case OS
should go to the grid, IS to the
filament terminal with IP to the
lower and OP to the upper of the
two telephone terminals of the
first unit. In some cases it may
possibly be found that slightly
better results are obtained by re-
versing the IP and OP connec-
tions.

Even if the reader has not buiit
the previousiy-described unit he
will still find the present instru-
ment of general utility. For ex-
ample, a variometer, a coil
shur.ted by a variable condens=r
or other tuning device can be
rapidly put together and con-
nected across the grid and fila-
ment terminal of the first valve
with the short-circuiting link
open. We then have a simple
two-valve set, consisting of a de-
tector followed by onc-note mag-
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The Circuit used. Note additional terminals for transformer primary.

nifier for general broadcast recep-
tion.

Again, whenever required, the
IP and OP terminals of the set
can be connected to some other
set, and the unit used as a single-
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valve note magnifier. Other uses
will doubtless suggest themselves.,

A Reason

In case the reader may be curi-
ous as to why the filament connec-
tion of the first valve in this unit
is made to the negative leg of the
valve abowve the filament resist-

ance, it should be explained that
this valve sometimes serves the
purpose of a detector, and some-

March 19, 1924

the negative L.T. below the fila-
ment resistance the grid would
have, when used as a detector, a
negative bias upon it—not a de-
sirable characteristic. If we were
to connect the grid connection to
the positive leg of the valve this
would give slightly improved re-
sults when the valve was used as
a detector, but would cause dis-
tortion when it was wused as a
note magnifier. The connection
actually made is thus a compro-
mise. As the second wvalve is
always used as a note magnifier,
connection is made to the nega-
tive L.T. below the filament re-
sistance so as to place a slight

—®
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Back of panel wiring.

times as a note magnifier. If the
filament connections were made to

This underside of panel view shows the method of wiring up
wiitk No. 16 gauge square’ sectiorr wire,
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negative bias upon the grid.
Using a 4-volt valve with a 6-volt
accumulator and the filament re-
sistance suitably adjusted, we
shall have approximately 2 volts
negative bias upon the grid.
Unless signals -are very strong
this will generally be found about
correct. If bhowever, the reader
desires to give more grid bias
the IS terminal of the transformer
should be taken to a separate
terminal, and a further terminal
connected to the negative L.T.
Between these two terminals any
desired grid battery can be con-
nected, the negative lead, of
course, being connected to the 1S
terminal and the positive to the
negative L.T.. There is reom for
these terminals in several con-
veniént positions on the panel.
When using dull emitter valves of
the single—cell variety such grid
bias is generally desirable: The
reader is recommended to.fit these
vtermiinals ia such cases:.
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2 Further constructional details of the instrument will be found below, together with the result of [g}
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N\ HE wiring diagram is seen
rl in Fig. 9, and all points to
-which connection has to be
made are numbered, omitting the
numbers which correspond to
various tapping points on the
coil. A table is given below of
the components and the numbers
allotted to them, and a list of
points to be joined makes wiring-

up very easy.

List of Numbers

Selector switch, Si1, studs, 1
to 6.

Selector switch, Sz, studs, 1a
to 6a.

A, 7, A1, 8, A2, 9; E, 11,

HT+, 12; HT—, 13; LT+, 14;
LT-GB+, 16; GB—, 18.

Inductances, L2, 21, 22; L3—
23, 24, L4—25: 26.

Aeria] tuning condenser, 27, 28.

Switch arm, S1, 29.

Switch arm, Sz, 3o.

Transformer, IP, 31; OP, 32;
IS, 33; OS, 34.

Fil. resistance, R1, 35, 36.
Fil. resistance, Rz, 46, 47.
Vi, P 37; G 38; Fil. 39, 40.
Vz, P 41; G 42; Fil. 43, 44.
Variable grid leak, 48—49.
Grid condenser, §0—51I.
Const. aerial condenser, 52, 53.
. Transfr. bypath condenser, 354,
56.
Telephone bypath condenser,

57, 58. ,
Connections

The inductance. The first
figure in each bracket is the turn-
number on the coil where a tap-
ping is taken.

(0—6), (5—s3), (10—4), (15—3),
(17—2), (1g9—1). No. 20 will be
found below.

(45—14), (55—2a), (65—34),
(75—44), (85—54), (100—64).
The Rest of the Set

(7—29), (8—s53), (9—52—22—
28—51—48), (11—13—14—44—
39—27—20).

(12—T4—58--54—31), (16—47
—36), (18—33), (21--23), (24—

30), (25—37), (26—T1), (32—T2
—56), (34—42), (35—40), (38—
49—59), (41—57—T3), (43—46).

Full dimensions of the cabinet
are given in the drawing, Fig. 10,
and no difficulty should be experi-
enced by a careful worker. If
desired, the cabinet may be
purchased from a firm specialis-
ing in this form of woik, and in
this case the cost should not
exceed 18s.

In the drilling figure, Fig. 3,
it will be seen that the panel is
slightly bevelled at the top, to
permit it to fit properly into the
cabinet ; thus, in fitting the panel
into its place, the bottom is first
lodged in position, and the panel
lowered into s place in the
cabinet. Conversely, in removing
the panel from the cabinet, the
top must be raised first.

For broadcast wavelengths the
coil L2 in Fig. 2 is not required,
and its sccket, near the top of

116@

Fig. 9.—Wiring diagram of the receiver.
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the panel, is shorted by inserting
a ooil plug provided for the
purpose, the latter having plug
and socket connected together by
a piece of wire. In Fig. 1 this
shorting plug is seen in the
socket. L3, the left-hand coil in
the two-coil holder, should be a
No. 25 for broadcasting, while
the reaction coil L4, which is the
right-hand coil, should be a
No. so.

The o.0003 pF variable con-
denser is adjusted for fine tuning,
while a rough adjustment is
obtained by the inductance switch
Sz and the plug-in coil L3.

For longer wavelengths, a coil
will have to be inserted in the
socket Lz, and larger coils L3
and L4 may have to be used in
the two-coil holder. A high-
tension battery of at least 70 volts
shonld be employed, and a 6-volt
accumulator for bright emitter
valves. If dull emitter valves are
employed, dry cells may replace
the accumulator, but it is recom-
mended that a 2- or 4-volt
accumulator be used, according
to the voltage required by the
valves, as the voltage of a dry
cell is less steady on discharge
than is that of an accumulator.
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Fig. 10.—Two views of the cabinet, giving all dimensions.

Testing the Set

Connect up the batteries to the
terminals indicated in Fig. 2, and
join the aerial and earth leads to
terminals A1 and E respectively.
This brings in the constant aerial
tuning system, thus greatly sim-
plifying the matter of tuning. Put
a 25 coil in the left-hand socket,

a 5o in the right, and short the
socket at the top left corner of
the panel by means of the plug.
Place the valves in their sockets,
and join up the telephones to T3
and T4, while T1 must be joined
to T2. Both valves are now in
circuit, but if only one is required
the telephones are connected to
Tr and Tz, leaving T3 and T4
free.

Tuning is now effected by

Fig. 11.—A photograph of the underside of the panel.
496
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putting the switch S2 on stud 14
and moving the condenser over
its scale, lhistening for a signal
while doing so. If no signal is
heard, try with the switch on
stud 24, and so on, until signals
are heard at their best. The
reaction coil may be swung up
closer to the grid coil L3, but
care must be taken not to couple
them too tightly, as if this is
done, the set. will oscillate and
cause interference to other
listeners in the neighbourhcod.
With the aerial and earth con-
nected as above, the switch S1 is
inoperative, If the aerial is joined
to Az, the same circuit is in use,
without the constant aerial
tuning.

The specially-selective circuit is
obtained by joining aerial to A,
leaving A1 and Az free, and earth
to E, using the same arrange-
ment of coils as before. In this
case the circuit is tuned exactly
as before, but with the switch S1
on stud 1. When signals are
heard, an adjustment of S1 may
result in better signals, but in
cases of interference, this switch
will prove its value. It will be
found that by an adjustment of
this selector switch the interfering
station can be almost entirely cut
out, provided that its wavelength
is not exactly the same as that of
the required signals, with no loss
in signal strength of the station
to which it is desired to listen.
Reaction being possible with this
circuit, it may again be men-
tioned that the coils in the two-
coil holder must not be brought
too close together, on account of
oscillation. .

When listening for distant
stations, however, the set must
be made to oscillate slightly, -by
coupling-up the coils until oscilla-
tion starts. < Move the condenser
until a ‘¢ carrier wave "’ is picked
up, and tune to the ‘‘silent
point ' of this; now loosen the
coupling by ~drawing one coil
way from the other very slightly,
keeping on the silent- point by
adjusting the condenser. Speech
will be heard when the set just
stops oscillating when tuned to
this point.

A little practice will enable the
operator to obtain the best results
from this set, which is -very
efficient, bringing in = distant
stations at good strength, with a
minimum of difficulty, owing to
the selective properties of ‘the
circuit.

This set gave very good aver-
age results on broadcasting.
The results were a trifle dis-
appointing on distant broadcast-
ing, but not much is to be ex-
pected in this direction on two
valves, especially when no high-
frequency amplification is em-
ployed.

Results from 2LO

At 12 miles from 2LO, where
my station is, 2LO signals come
in very loud for a straight cir-
cuit, and, for the reception of
local broadcasting, the set gives
excellent loud-speaker signals.
The loud-speaker signals on 2LO
were amply sufficient on a single-
wire aerial 75 feet long (including
dowa lead) and 12 feet high. The
results are much louder than with
a tuned anode and reaction
(ST34) circuit.  The reception
was equally good on all the
broadcast wavelengths, when
tested with a wave-meter, and on
spark stations (450 and 600
metres). The full range of wave-
lengths was more than covered
‘when a No. 50 coil was plugged
into the left-hand (fixed) coil-
holder. The tapped coil enabled
4 ‘minimum of capacity of the
variable condenser to be used
with resulting efficiency, and this
advantage is important on longér
wavelengths, e.g., Radiola (1,780
metres) and Panis FL, where
gaps between coils are usually
rather larger.

Constant Aerial Tuning

The constant aerial tuning
arrangement gave as good results
as the *‘ Haynes ' circuit, and
was easier to work, but the latter
gave beautifully selective results
without loss of signal strength.
Any degree of  selectivity could
be obtained by means  of the
‘“ aerial tap’ switch (the upper
arc), but signal strength fell off
rapidly - if too-few turns were in-
cluded in the aerial circuit. With
only one turn in the aerial circuit,
no signals on the loud-speaker
were obtained on the 75-ft. aerial,
but on a 35-ft. high, 100-ft. twin-
wire aerial good signals were
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Test Criticism of the W 2 Receiver

In accordance with our policy explained in Vol. 3, No. 12,
we publish below the results of tests made by Mr. John
Scott-Taggart, F. Inst. P., using the W 2 Receiver
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still received with extraordinary
selectivity. -

The Haynes circuit arrange-
ment should greatly appeal to all
who suffer from spark or other
jamming.

The reaction should be looser
when using the Haynes circuit
than when employing C.A.T,
(constant aerial tuning), and
while a No. 75 reaction coil is
advised for C.A.T., a No. 50 is
better for the Haynes arrange-
ment, except when working over
400 metres, when a No. 75 may
be employed. '

Using C.A.T., 2O came in
on the left-hand stud of the
lower inductance switch, a No. 50
in the left-hand coil-holder, a
No. 75 as reaction coil, and 20
deg. on the variable condenser.
Aberdeen came in only faintly on
the loud-speaker on the fourth
stud from the left of the lower
switch (using C.A.T.), a No. 50
grid coil and 75 reaction, and 30
deg. on the variable condenser.
It also came in on the second
stud from the left, a No. 75 grid
coil, No. 75 reaction, and 15 deg.
on the variable condenser,

Distant Stations

Newcastle came in fairly well,
and was better than Aberdeen
and Birmingham, which were
both unsatisfactory.

2LLO on the Haynes circuit
came in on the first left-hand
stud of the lower switch, a No.
50 grid coil and No. 50 reaction,
the aerial tap switch (the upper
arc) being on the 4th, sth or 6th
stud from the left; the variable
condenser was at 4o deg.

Aberdeen’s adjustments on the
Haynes circuit were the same,
except that the sixth stud on the
lower switch was used and 25
deg. on the condenser.

Experimenters near any of the
other B.B.C. stations should get
as good results from their own
station as I did from 2LO. ,

The general performance of
the set was well above the aver-
age, and the alternative circuits
are an added advantage.
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extremely low current con-
sumption that a rheostat built
upon the lines.of a potentiometer
is necessary for controlling their
filaments if they are worked off a
6-volt accumulator. To cut down
the current of a. 6-volt battery to
.06 ampere we require, as. Ohm’s
Law shows us,; a total resistance
of 100 ohms. The filaments of
the M.O. DE3 and the B.T.H.
Bs have each a resistance of
about 50 ohms; that of the
Ediswan A.R. .06, which passes
.06 ampere at a potential of 2.5
volts, has a resistance of a little
over 4o ohms. As all these valves
are apt to vary a little in their
requirements, particularly when
they are used either as high-fre-
quency amplifiers or as rectifiers,
it i3 as wel to make the resist-
ance of the rheostat about 8o
ohms so that one has plenty in
hand. - First-rate accumulators
often maintain an E.M.F. of be-
tween 6.2 and 6.5 volts for some
considerable time after they have
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Fig. 1.—Detailn of the end pieces

been charged. The writer’s, an
Exide, though it was charged a
week ago and has been used on
an average three hours a day for
working a set fitted with three
DEQs and one DEV, shows at
the moment of writing 6.5 volts.
As these four valves have a total
consumption of .7 ampere, the
discharge has already been 16.8
ampere hours with no falling off
in the original E.M.F. Those
who use similar accumulators will
find it necessary to have the little
extra resistance mentioned in
order properly to control the fila-
ment potential.

A very satisfactory high resist-
ance rheostat can be made up in
the home workshop, chiefly from

$0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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A Rheostat for Dull Emitters

HE newest type of dull
emitter valves have such an.
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such odds and ends as are to be
found in every wireless man’s
scrapbox. The tormer is a piece
of }-in. ebonite 3 in. in length
and 1} in. wide. The corners
should be rounded off with a file
-in order to make it easy to place
-the windings evenly and tightly
upon it. It is wound with 14
yards of No. 30 enamelled Eureka
wire. As this wire makes 73
-turns to the.inch if closely wound,
the windings will occupy just
over 2in., so that a space of
rather less than % in. may be left
clear at each end of the former.
Each end of the wire is anchored
to a 4 B.A. screw driven into the
ebonite. = The heads of these

Nur wirk SEZSCREW

Fig.2.—Showing the end pieces in
position and method of mounting
the ranners.

screws also serve as stops for
the slider. The wire once put on
should be given a dressing of
shellac to keep it in place, and
should be allowed to dry hard.

The detail of the end pieces,
which are cut from stout sheet
brass, is seen in Fig. 1. They
are 1 in. in height and 1} in.
wide, % in. from the lower edge
are drilled two 4 B.A. clearance
holes for the screws which will
attach them to the ebonite, 13/16
in. from the lower edge are three
holes, the middle one 2 B.A.
clearance, i
diameter. The end pieces are
‘attached to the former, as seen in
Fig. 2, the two lengths of 3-in.
round brass rod being threaded at
the ends for a short distance and
held in place by nuts. It is most
important that these two rods
should be absolutely straight and
parallel, and that they should be
well polished with fine emery
paper.

The same drawing also shows
the way in which the length of
2 B.A." brass studding which
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the others 1 in. in.
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works the. slider is mounted. The
2 B.A. clearance holes in the end
pieces act as bearings fér it, and
it is kept in place by- nuts pro-
vided with setscrews which must
be so adjusted’ that the rod-can
be moved quite easily by means
of its knob but has no énd-play.
This rod again must be absolutely
straight, and one must be careful
to sec that the threads have not
been damaged in any way.

Fig. 3 shows the detail of the
slider, which is made from a 1}-
‘in, length of $-in. square brass
rod. Three holes whose positions
correspond exactly with those in
the end pieces are drilled in this,
the only difference being that the
~middle one of the trio is threaded
“and not made to pass the. stud-
ding clear. To either end of the
slider is soldered a contact arm
made from springy sheet metal.
The drawing shows the way in
which these are bent. The slider
is now mounted upon the guide
rods, the 2 B.A. screwed rod
being passed through its middle
hole. It is then run up and down
two or three times for the whole
length of its travel and the enamel
is cleared off the wire along the
path which its arms- follow.

As each turn of wire has a re-
sistance of only about } ohm, this

/t_—— /Z’“——)l /,.."t'ollofkll
7

Fig. 3.—Constructional details of
the slider.

rheostat can‘be ‘'used by itself for
most ordinary purposes. If, how-
ever, it is found thaf a finer ad-
justment is desirable it can be
wired in series with an’ ordinary
5 or 6 ohm rheostat which will
serve as a ‘‘ verhier.”: It can he
attached to the underside of the
panel by means of a couple of
4 B.A. bolts passed through holes
drilled for them in the endpiece
nearest the knob. When it is
mounted in this way it makes a
very neat fitting, for nothing but
the knob appears above the panel ;
nor does it require much depth,
the total length below the panel
being only about 3} in.
R. W. H,
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Valve Notes

JOHN SCOTT-TAGGART,

F.Unst.P., AMIELE.

Wireless Weekly-

Notes on the Use of Variable
Condensers

ANY experimenters are
Mnot making the most of

their variable. condensers.
The different commercial types
often have widely differing char-
acteristics; in the first place,
some manufacturers are not
supplying genuine capacities,
and are selling to the public
0.0004 uF variable condensers for
o.0005 pF. We have drawn
attention to this state of affairs,
and propose to go further in the
near future unless standard capa-
cities are adhered to.

Quite apart from this, how-
ever, different makes of con-
densers have different minimum
capacities; that is to say, when
the condenser is adjusted to zero
there is a very appreciable capa-
city still in circuit, which, when
shunted across a plug-in coil, will
give a certain minimum wave-
length which will vary with dif-
ferent types of condensers. = If
then, the full range of wave-
lengths expected from a coil is
not obtained, the fault is probably
that the minimum capacity of
the condenser is too high. Un-
fortunately, this is a matter which
cannot be directly rectified, and it
would be.a good thing if con-
denser manufacturers paid a little
more attention to what is really
an important matter. The coil
manufacturers, on their side,
have done what they can to
reduce the sélf-capacity of the
coil which, if too high, also limits
the range of wavelength obtain-
able with a given inductance.

What the average experi-
menter does is. to use a small
capacity condenser, such as a
o.0003 uF. He will generally
find that he gets as wide a wave-
length vanation as with a
o.0005 pF, for the simple reason
that the minimum capacity is

lower. Because of this lower
minimum self-capacity a larger
coil is employed. For example,
when using a tuned anode cir-
cuit the ordinary o.0005 uF
variable condenser will not get
down to 2LO (365 metres) when
using a_No. 75 coil; a No. 50 is
necessary. If on the other hand,
we have a o0.0003 uF wvariable
condenser, 2LO can usually be
tuned in on a No. 75 coil with an
increase in signal strength. For
long distance work, a small capa-

Fig. 1.—
apparent minimum of a tuned anode
condenser.

Method of reducing the

city and a large inductance in a
tuned anode circuit is very
desirable.

Those who do not desire to buy
a new variable condenser will
find it most convenient to connect
a fixed condenser in series with
their variable one; this will
result in a sort of composite
variable condenser having a much
lower minimum capacity, and
also, of course, a lower maximum
capacity. For example, if we
connect a fixed condenser of
o.0005 uF in series with a
0.0005 puF variable condenser we
will have a variable capacity
ranging from nearly zero to
0.00025 uF, the minimum capa-
city in this case being very much
smaller than in the case of the
o.oo05 uF variable condenser.
Any -existing variable condenser
may therefore be turned into one
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of much smaller capacity and
smaller minimum capacity, by the
use of a series condenser, and [
have employed this method fre-
quently in designing receivers.
It saves the cost of buying a
separate variable condenser for
each new set, and a variable con-
denser may be readily changed
into one of smaller maximum
capacity by the series insertion of
a fixed condenser whose capacity
is given by simple calculation.

Let us suppose that:

C1 = maximum capacity of pre-

sent variable condenser.

Cz =maximum capacity = de-

sired.

C3=capacity of the

fixed condenser.

Then :

C3=CixC:2

Ci-C:

If, for example, your present
condenser has a capacity of
o.o005 pF, and you want to
obtain the effect of a o0.0003 uF
variable  condenser, multiply
0.0005 by 0.0003 and divide this
by the difference between o.0005
and oc.0003 (i.e., o.0c02). The
result will give you the capacity
of the fixed condenser necessary,
and a little arithmetic will show
that to change a o.0005 uF vari-
able condenser into a 0.0003 pF
variable condenser, having a
small minimum capacity, it is
only necessary to connect a
0.00075 uF fixed condenser in
series with the variable one.

The problem may arise in
rather a different way. For
exarnple, you may have a o.0003
pF variable condenser and you
want to know what will happen
if you connect in series with it a
0.0004 uF fixed condenser. The
simple formule is as follows :—

C3=CixC:

Ci1+Cj3
In other words, multiply the two

series

-
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capacities together and divide by
the sum of the two capacities. In
the case given above, where a
o.0004 uF fixed condenser is con-
nected in series with a 0.0005 uF
variable condenser, the maximum
capacity of the combination will
be o.0002z pF, while the mini-
mum capacity will be very much
smaller than the minimum capa-
city of the o.coo5 pF variable
condenser.

Practical Applications

Fig. 1 shows a tuned anode
circuit in which the inductance
Lz is shunted by two condensers,
one of them being marked Cz and
the other Ci, the latter being a
variable one having a maximum
capacity of o.0005 uF. The fixed
condenser Cz has a capacity of
0.0004 uF, so that we have across
the inductance Lz what is
equivalent to a 0.00022 pF vari-
able condenser, having a very
low minimum capacity. I recom-
mend the use of a fixed con-
denser of this value in the posi-
tion shown. A No. 75 plug-in
coil may be used for the reception
of the different broadcasting
stations. On weak signals there
is. a marked advantage in using
a large inductance and a small
condenser, but the tendency of
self-oscillation is somewhat in-
creased, and if reaction is being
used in any part of the circuit
less will be required. The ter-
minals of the fixed condenser C2
may be brought out on the front
of the panel, and a shorting
strap or wire may be used when
it is desired to wuse the
0.0005 uF as an ordinary vari-
able condenser across the anode
coil.

By this means the experi-
menter has produced what is
virtually two  variable con-
densers of different capacities,
each of which may be used to suit
the particular circumstances.

By a simple arrangement of
terminals the fixed condenser may
also be connected in parallel with
the o.0005 pF variable condenser.
This will enable the experimenter
to have what is equivalent to
three variable condensers; the
first is the 0.00022 uF; obtained
by connecting Ci and C2z in
series, as shown in Fig. 1; the
second is of o.0005 uF capacity,
and is obtained simply by short-
circuiting C2, the fixed con-
denser;
by putting C2 in parallel with

and the third is obtained -

Cr; this gives the effect of a
variable condenser having a
capacity of from o.co04 uF to
c.ooo9 pF. By the use, there-
fore, of a o.0005 puF variable
and a o.oo04 pF fixed con-
denser it is possible to obtain a
smooth variation of capacity from
nearly zero to nearly o.cor uF.
The reason why o.0oo4 wF has
been chosen for the fixed con-
denser is partly because a
o.00022 pF variable condenser
is very useful for general
work, and to ensure an abso-
lutely unbroken variation of
capacity up to the highest value.
If we had chosen a o.0005 uF
fixed condenser there would have

c,\-{o-ooa//,f

i
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series fixed condenser of 0.0004
pF  were employed, because in
the latter case a much greater
portion of the scale would be
available.

It must, however, not be imag-
ined that by wusing a large
inductance and a small variable
condenser a better vernier adjust-
ment is obtained than with a
smaller coil and a larger variable
condenser. When working with
small variable condensers the
tuning, in fact, becomes more
critical, and although one might
at first imagine that the use of a
0.0002 uF variable condenser and
a large inductance would give
very fine tuning, yet this is not,
in fact, so, although, of course,
the tuning is much simpler than
if a large size variable condenser
is used with the same size coil.

BOOKS WHICH SOLVE
YOUR PROBLEMS

-

Fig. 2.—The use of fixed condensers
in the aerial circuit.

‘been no overlap between the
o.o005 uF variable condenser,
used by itself, and the combina-
tion of the fixed condenser and
variable condenser in parallel.

Application to Aerial Circuits

Fig. 2 shows how a fixed con-
denser of 0.0004 uF and a vari-
abie condenser of 0.0005 uF may
be arranged for tuning the aerial
circuit. In the figure, constant
aerial tuning by means of a fixed
condenser C1 is shown, but this
is no part of the present idea. In
Fig. 2, if the o.0005 uF variable
condenser is to be used alone,
join the terminals A and B. If,
however, it is desired to shunt
the inductance L by a small
capacity variable condenser, join
B and C only, in which case L
will be shunted by a o.00022 uF
variable condenser. If longer
waves are to be received and a
higher capacity than o.0005 uF
is desired, join A B and C D

Vernier Adjustments

The use of a fixed series con-
denser has the additional advan-
tage of giving almost a vernier
adjustment. If, for example, a
station were being received on,
say, 10° of a 0.0005 uF variable
condenser, the tuning would be
very much more critical than if a
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HETHER you are erecting an

Aerial, building a Set, or endeavour-

ing to find out how one works, there
is a wide choice of Radio Press Books
ready to help you.
Don't attempt to struggle along in the dark
by yourself, but make use of the assist-
ance freely offered you by the authors of
these Books. Remember each is written
by an expert in his own particular branch
of Radio and every author is a man of note.

Choose your Books
from this List:

1. Wireless for All
By JOHX SCOTT- TAGGART F.Inst.P.

2. Simplified Wireless .. 1/-
By JOEN SCOTT-TAGGART, F.Inst.P.

8. How to Make Your Own ‘Broadcast

Price
(Postage 2d. extra.)
9d.

Receiver . 1/8
By JOHN SCOTT-TAGGART ¥.Inst. P
4, How to Erect Your Wireless Aerial . 1/-
By B. MiTTELL, A.M.I.E.E.
5. The Gonstruction of Wireless Re-
ceiving Apparatus . 1/8
y P. D. TYERS. .
6. The Gonstruction of Crystal Reccivers 1/8
By AnaN L. M. DOUGLAS:
7. How- to Make a ** Umt" W|r°|es|
Receiver .. = ‘ 2/6
By E. REDPATH.
8. Pictorial Wireless Circuits ., ee 1/8
By OsSwALD J. RANKIN.
9. Wireless Valves Simply Explained .. 2/6
By JOBN ScOTT-TAGGART, F.Inst.P.
10, Practical Wireless Vaive Clreuits .. 2/6

By JORN SCOTT-TAGGART, F.Inst. P.
11, Wireless Licences and How to obtam
-Them. W 1/=
By E. REDPATH.
12, Radio Vaives and How to Use Them 2/¢
By JOUN SCOTT-TAGGART, F.Inst.P,

13. 500 Wireless Questions Answerod .. 2/8
By G. P. KENDALL & E. RED!ATR
14, 12 Tested w"eless sﬂs & 2/8
By PERCY W,
15. More Practical Valve clrculn (Cloth
. Bound) . 3/e
By JORN Scon TAGGABT, F. Tnst.P.
16. Home-Built Wireless Components .. 2/6

17. Wireless Sats tor Home Constructors 2/6
By E. REDPATH.

18. Tuning Coils and How to Wind Them 1/6
By G. P. KENDALL, B.8ec.

y
. Elementary Text-book on Wireless Vacuum

Tubes ..
By JORN ScoTT- TAGGABT, I‘ Inst.P, .
The Broadcast Listeners’ Year-book ue
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Griffin Hedgchog Transformer

Messts. Ernest Griffin & Co.
have sent for test two examples
of their ¢ Hedgehog > L.F.
intervalve transformers.

These are of a pattern that may
not appeal to the eesthetic sense,
but which is, nevertheless, quite
sound electrically. A core of iron
wire is used, brought round the
finished coils so as wholly to
‘enclose the latter and give a com-
pact and continuous magnetic
circuit. The appearance thus pre-
sented somewhat recalls the
hedgehog.

The transformer is mounted in
a brass frame, with legs for fix-
ing on base-board or panel. At
the top an ebonite terminal-strip
carries four terminals.

Apparatus

-we have tested

Wireless Weekly

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

The insulation-resistance be-
tween coils and from each coil to
earth, when tested on goo volts
D.C. from the ‘ Meg,”” was ex-
ceptionally good in both instru-
ments. Mechanically the con-
struction of the transformers
appeared to be sound, and the
finish satisfactory.

On practical trial these trans-
formers comported themselves in
a manner which compared dis-
tinctly favourably with standards,
giving excellent amplification and
a good tone. In the STroo
circuit, later form, with a .oooz
p#F. condenser across the second-
ary and in series with the
A.T.1. above the earth-lead, very
good results were obtained. In
the other position in this circuit,

the

.before the second valve,
results were also good.

A Panel Material

Messrs. A. C. R. Greene & Co.,
Ltd., have sent us a sample of
their ‘‘ Moulded Ebony ’ insulat-
ing material, in the form of a {-in.:
panel.

This is a dull black material,
rather heavy, and with a slightly
roughened surface. On trial, a
smooth matt surface, strongly
suggestive of a black slate, was
obtained with fine emery. The
material could be given a sharp-
cornered, smooth edge with the
file. It cut rapidly with a twist
drill without any binding, but
rather grittily. There was a dis-
tinct tendency to crumble away at

Nothing old—Nothing new!
)

Well worth
dismantling for
panel mounting.

to be obtained.

Just a bargain in
Variable Condensers.

An instrument remarkably fine in more than one respect ;
designed for service where a high degree of accuracy has

Dust is excluded from the vanes by total enclosure, and

band capacity effects are eliminated by an extension

handle which together with an accurately graduated
scale and fine index pointer facilitates exact reading.

Applicable to varied requirements, e.g. wavemeters,
standards of comparison for ordinary condensers or as
actual tuning condensers.

The insulation throughout is the finest obtainable; the
W.350 -0005 m.f, 8/¢ distance between vanes is accurately gauged, whilst the

W.352 001 mf. 10/6 ) = n O

thick metal plate shown in the illustration prevents

& 5

TO BE SOLD CHEAP-MORE THAN 60% REDUCTION

You are strongly advised to secure one whilst the stock lasts. We pay postage.

ASHLEY WIRELESS TELEPHONE COMPANY,
69, RENSHAW STREET, LIVERPOOL.

AGENTS IN ALIL LARGE TOWNS,

il g

Manufactured in the same Factory as the
famous Claritone Loud Speaker and emb