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Burndept Components
for convenient and
reliable filament control

HE Burndept Components for filament
control deserve the attention of every
constructor who wishes to equip the
instruments he builds in the best possible way.
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It is most convenient to have your set fitted with
Burndept Fixed Resistors, which each consist of a
definite amount of resistance wire wound on a fibre

o v

No. Ohms. Amps. s d. rod and are made in thirteen values from 0°3 to 55
% £ . : 2 ohms. They may be used in series with, or in place
0 15 3 16 of a rheostat. When it is desired to use a new or
g ?i : il 2 different type of valv~, one has only to insert the
™ 5 %. 2 correct Resistor in the Screw Holder, no other
726 75 3 19 alteration being necessary.  Further particulars of
g :2 5 } : Burndept Fixed Resistors will be sent on request.
;:g fg ::; g g A very useful component is the Burndept Dual
7% 4 25 20 Rheostat, which can be used to control either a
g s %; s bright- or a dull-emitter valve. The first half of the

element is wound to a resistance of 25 ohms, and
the second half, to a resistance of 5 ohms. The
whole 30 ohms resistance 1s used to control a dull-
em tter valve, and the 5 ohms resistance a bnght
valve. Contactis perfect and the movement of the
brush prnctlcally noiseless owmg to the spe::lal con-~
struction ot the former on which the wire 1s wound

No. 718, Screw Holder on Ebonite
Base, with instructions 1/6

No. 720, Brass Shorting Plugs, to
fit Serew Holders, three
in carton 16

Purchase Burndept by its name—
substitutes are not the same.

BURNDEPT

The Dual Rheostat. | _WIR ELESS APPAR’ATUS

No. 222, Dual Rheostat, 5-3) ohms,
for mounting on any panel, | BURNDEPT LTD., Aldine House, Bedford Street, Strand, London, W.C.2

I — — T — e — — — — L T — — — — — — — — —

from §” to §" in thickness, . "
! with drilling template 7/6 = Telephone : Gerrard %072 Telegrams : " Buindept, Westrand, London.
LEEDS : 12, Basini reet (near BIRMIN 1 Winchester House, er oria Suare,
&‘_-u_— —-r H‘L’ 6§tl &Emm:m’ GHC‘:!RDE'F Qm g :
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NCE more the question has’

been raised, this time in the
Ilouse of Commons itself, by

Capt. lan Fraser, as to whether

permission can be given for broad-

casting the proceedings of our
legislature. In particular, Capt.
Fraser asked whether the House
could be given the opportunity of
deciding the desirability of giving.
permission to the British Broad-
casting Company for the broadcast-
ing of the forthcoming speech of
the Chancellor of the Exchequer
on the introduction of the Budget,
and if they would consider the
question of permitting certain pro-
ceedings of the House to be broad-
cast. The Prime Minister, in reply-
ing, answered the first part of the
question in the negative, but con-
sidered the time had come when

the whole question . should te
discussed, and for that pur-
pose stated he was thinking
of setting up a select

com-
mittee of both Houses. :

Whether or not such a committee
can be truly representative of public
opinion is open to doubt, but, in
any case, it is well to consider
some of the points arising when
we discuss the broadcasting of
speeches and debates. Compara-
tively few people have ever set font
inside the Houses of Parliament,
and the parliamentary reports and
news presented to us by the news-
papers are very cleverly prepared
8o as to give us the gist of the
news in a compact form. For this
reason some people have gathered
the impression that it should be
possible for the B.B.C. to switch
on to Westminster and give us, say,
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Parliament be

half-an-hour or an hour of brilliant
debate full of interest, and touching
on a wide variety of important
subjeets. It is very easy.to dis-
cover how erroneous such an
impression can be by examining
the volumes of Hansard, which
give the verbatim reports of all
parliamentary proceedings. These
will show that many hours each
week are filled up with speeches of
no great importance, and that the
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breezy and interesting ' quarter-
column reports that you may have
read jin the morning’s paper may
be a clever condensation of a
speech lasting half-an-hour or even
an hour.

Another point is that a large
part of the proceedings of both
Houses is of very little interest to
the general public. In order that,
suitable announcements can be.
made it is necessary to arrange

Broadcast ¥

items
time beforehand, and it would take

special broadcasting some
a more clever - organiser than any
we have yet met to predict a week
or so in advance the particular
subject to be discussed by our
legislators. Then, again, there is
the question of the time when
important- speeches are generally
broadcast. Members of Parliament
generally find that their consti-
tuents are most interested in ques-
tion time, for during this period
a number of interesting subjects
are touched upon, and the replies
are generally given by well-known
ministers. Question time is from
2.45 to 3.45 p.m., which immedi-
ately indicates the impracticability
of broadcasting this particular sec-
tion of parliamentary procedure.
Again, the most important speeches
are generally delivered between 4
and 7 p.m., or after 10 pum.;
neither of these periods would be
particularly suitable for broad-
casting.

Finally, to deal with the first
half of Capt. Fraser’s question.
Budget speeches are usually long
and take anything from 1} to 2
hours. Frequently the speech is
completed about the time the city
man leaves his office, and often
before he gets into his train he is
able to buy a paper with a full
report.

It is highly probable that if at
any time the proceedings of the
House are broadcast, there will be
great competition to make a speech
during the broadcasting period.

It would be only human nature for
members to endeavour to impress
their constituents at such a time.
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FEW readers have recently
Awritten to me complaining

that these articles on trans-
mission are not appearing every
week. In justice to myself I
ought to explain that -as the
articles are based on practical
experiments and are not merely
a rehash of articles published
elsewhere, they cannot be pro-
duced very rapidly.  Further-
more, certain apparatus I had
on order, or being constructed
for me, and used in the tests,
has only recently been delivered.

A.C.MaiNs ¢

The filament transformer
connections.

Fig. 1.

Before discussing the use of
alternating current as a filament
and plate supply of a wireless
transmitter, I perhaps should
mention that the transmitting
set already described, without
any modifications, using the
M.L. anode converter as H.T.

A filament Ilighting
transformer with centre
tappings. Note the
careful insulation.

supply, with a L.S.5 dull-emit-
ter power valve and an input of
approximately 10 watts, 1 have
already communicated with Bel-
gium, Italy, Hoiland, Denmark,
Sweden and Finland, the com-
munications being in every case
replies to calls from those
countries, The distance from
my station to Finland is well
over a thousand miles, and sig-

nais were reported R6 by two
stations there.

An Interesting Test

- Readers of Wireless Weekly
will remember that there ap-
peared in the daily Press some
weeks ago an account of com-
munication by a British amateur
with Mosul, Mesopotamia, when
an important message was trans-
mitted from that place to London
via the British station. Hearing
a CQ call from Mosul on the
evening of March 19, I started
up the generator and replied,
thinking that possibly my signals

might get through. Capt. Dur-
rant of GHH immediately
answered, and we inter-changed

signals quite easily. I do not
know the exact distance from

Wimbledon to Mosul, but if you .

examine the map vou will see
that it is practically all overland

and approximately 2 300 miles
away.
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The Use of A.C. for Filament

April 1, 1035

Making a Start
in Transmission

and Plate Supply.

By PERCY W. HARRIS,
M.I.R.E., Assistant Editor.
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A.C. Problems

Many rcaders have an alter-
nating current supply in the
house and are anxious to build a
transmitter which will utilise this
current for both filament lighting
and plate supply. 1 have often
heard it said that the man who
has A.C. in the house is exceed-
ingly lucky in so far as wireless
transmission is concerned. A
brief examination of the position
will show that it is by no means

ALCMans,

Fig. 2.—.

Incorrect balancing due to
position of filament resistance.

a simple matter to construct a
really efficient C.W. transmitter
with A.C. supply. Furthermore,
the expense is quite considerable.
It may sound expensive to buy
a twenty-pound motor generator
to run from an accumulator so
as to provide pure D.C. for your
transmitter, but by the time you
have purchased the necessary
cquipment to give a proper
supply with A.C. you will not
have spent less.

Filament Supply

The simplest problem is that
of lighting the filaments by A.C.
For this a step-down transformer
is needed, the input side being,
of course, wound to the voltage
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?In previous articles the con-
%struction of a transmitter
: usi'ng D.C. supply has been
% described. In this article the
gi‘problem of using alternating

d-current throughoutis tackled
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and periodicity of the supply and
the output giving the voltage to
suit the filament of the valves.
If you examine Fig. 1 you will
see that the transformer there
used has a centre tapping on the
winding connected to the fila-
ment. The reason for this is
that each end of the fila-

ment, when the A.C. supply is
alternately
If the

will  become
and negative.

used,
positive

A.C.Mains.

Fig. 3—Correct placing of filament
control rheostat.

negative side of the high-ten-
sion supply were connected to
either side of the filament per-
manently, the effect would be to
provide a plate voltage relative
to the negative end of the fila-
ment which would have super-
imposed on it a voltage change
due to the variations of the A.C.
supply to the filament, If, for
example, we consider a plate
voltage of seo with the negative
side of this supply connected to
one end of the filament, then the
voltage applied to the plate (con-
sidered in relation to the nega-
tive end of the filament) would
vary between 500 and perhaps
506 (for a 6-volt filament) at the

Rear view of the filament transformer.
similarly made.

frequency of the supply.  This
would give a very annoying
ripple. By making a centre. tap-
ping on the filament winding this
trouble is eliminated. The con-
densers shown shunted across
the filament can be of a value of
.00z uF, and serve to keep any
radio - frequency current from
passing through the windings of
the transformer. '

Position of Filament Resistance

As this centre tapping is put
there for the purpose of balanc-
ing, it is obvious that if we in-
sert a filament resistance in one
or other filament leg, the balance
will be upset.  For this reason
it is generally considered desir-
able to place any variable resist-
ance for controlling the filament
voltage on the mains side, but,
unfortunately, it is not easy to
obtain a suitable filament resist-
ance for this purpose. Many
experimenters,  however,
fairly satisfactory results by plac-
ing the filament resistance in the
usual position.  The current is
certainly more easily controlled
here. A method which T intend
to apply, and which, to the best
of my knowledge, has not so far
been sug;{ested. is to mount two
filament resistance bobbins on a
single shaft with separate con-
tacts. There will then be a fila-
ment resistance in each filament

77
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The H.T. transformer is

leg and both will be simultane-
ously varied. In this way it
should be possible to preserve the
balance.  Suitable bobbins for
this purpose are made by The
Radio Communication Co., Ltd.,
for their Polar bobbin rheostats.
They should be very easily adapt-
able by the transmitter.

Insulation
While the transformer used for
lighting the transmitting valve
filament needs no special insula-
tion other than that suggested by
the voltages used, the trans-
former used for lighting the fila-

R| RZ

£ ACMains, l

Fig. 4.—A suggestion for filament
control.

ments of the rectifying valves is
quite differently situated. This
is a point which is often over-
loolked by the beginner in trans-
mission. To understand the
position clearly we must consider
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Fig. 5 which shows how a
rectified plate supply is obtained
from an A.C. transformer fed by
the mains, and stepping up the
voltage to something suitable for
the transmitting valves used. We
will assume for the sake of argu-
ment that the mains are 240 volts
and that we require something
approaching 1,000 volts for the
platc of the transmitting valve
used. For efficient working we
naturally require to utilise both
halves of the A.C., for which
purpose we require a transformer
with centre tapping. If we re-
jquire 1,000 volts, then the total
voltage across the terminals of
the transformer should be 2,000
or 1,000 volts on each side of the
centre tapping. By examining
the diagram you will see that
each end of the high-voltage
winding of the transformer is
connected to a plate of a two-
electrode rectifying valve. Such
valves are manufactured commer-
cially, and are opbtainable from
the Marconi Company and the
Mullard Radio Valve Company.

Double Rectification

When the filaments are suit-
ably heated current will pass

one way between the plate
and the filament, but not in
the reverse direction. If now

we take a wire from the common
filament connection and another
from the centre tapping of the
transformer, we shall have the
necessary positive and negative
leads for supplying our transmit-
ting valve. Each end of the
transformer becomes alternately
positive and negative, and when
it is positive then current will
pass between the plate of the
valve and the filament, and
through the common lead.
When it becomes negative
no - current will pass, and
thus we have a series of pul-
sations of current in one direc-
tion, there being one pulsation
for each half cycle. Thus with a
so-cycle supply we shall get 100
pulsations of direct current, the
connection to the filament being
positive and that to the centre
tapping of the transformer being
negative. '

An Important Point
We naturally light the filament
of the rectifying valve by A.C.
stepping the main voltage down
to something suitable, and thus

you will see by examining the
drawing that, by assuming that
one side of the mains is connected
to earth, as is frequently the
case, the filament of the rectify-
ing valve is at something ap-
proaching 1,000 volts above
earth potential. This should be
very carefully noted, for filament

ACMans
240.v.

EARTH
POTENTIAL,

1000.v,
Minus DROP
IN VALVES.

EARTH
POTENTIAL?

.
MAINS.
Fig. 5.—Showing necessity for good

insulation on filament transformer
for rectifying valves.

resistances and all the parts con-
nected to the filament will be
exceedingly dangerous to touch,
Not only this, but the windings
of the filament transformer used
for the rectifying valve will have
to be very highly insulated. The
actual voltage available for the
valve will be in the case just de-
scribed 1,000 volts less a certain
voltage lost in the valve itself.
This will not be a very high

O O

S

Fig. 6.—An arrangement sometimes
used for economy.

AC.
MAINS.

percentage if suitable valves are
used.

Filters

You will notice that in the
leads from the centre tapping of
the high-voltage transformer is
a section marked F, this letter
standing for ‘¢ filter.”” If we are
to obtain something approximat-
ing to our D.C. the ripple of
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the supply must be smoothed out,
and for this purpose we require
a device known as a filter. The
design of filters is a complex
matter, and the perfect filter has
yet to be designed, but some-
thing giving a close approxima-
tion to the ideal, so far as prac-
tical transmitting work is con=
cerned, is not too difficult to
devise.  The trouble is that a
filter suttable for one circuit may
be totally unsuitable for another.

Telephony Filters

Thus, as will be explained when
we come to deal with telephony,
a filter which works excellently in
a telephony circuit using choke
control is totally unsuited to a
circuit using grid control. For
C.W. signalling the filter can
be a relatively simple matter.
Suitable transformers for trans-
mission work are generally
made to order. My own fila-
ment transformer illustrated at
the head of this article was
designed and built by the Zenith
Manufacturing  Company, of
Willesden, for an input voltage
of 220 (50 cycles) and an output
voltage of 6. This company has
also built for me on exactly
similar lines, so far as the ap-
pearance is concerned, a high-
voltage transformer giving 2,000
volts across the terminals of the
secondary winding and with a
central tap. A 1,000 volts sup-
ply is thus obtainable for the
rectifying valve.  Notice the
careful insulation of the terminals
on the filament transformer. The
reason for this will be gathered
by those who have followed the
explanation just given. The cost
of these transformers, by the
way, was in the case of the fila-
ment transformers 42 15s., and
the H.T. transformer £6 16s.
Both will carry enough energy

for a 100-watt transmitter if
required.
The cost of equipment can

be lessened by having one trans-
former with both plate supply
and filament supply windings on
the same core. Indeed, it is
possible to obtain transformers
which have three windings, one
for the transmitting valve fila-
ment, one for the filament of the
rectifying valve, and one for the
plate supply. It is generally
more  satisfactory to have
separate transformers, although
they cost a little more.
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Professor Goop at Work

: S 1 entered Professor
AGoop’s wireless den the

other day 1 saw signs
which told me that he was hard
at it. Upon the table before him
lay coils of wire, condensers,
valves, terminals, batteries, and
all the bits and pieces required
for wireless experiments. He
was bending over something
when I came in, and as his back
was towards me I slapped it
with my usual hearty bonhomie
in order to apprise him of my
presence. I did not know that
he was soldering; I had no in-
tention whatever of driving his

I slapped his back in my
usual hearty way . . .

nose into the contents of the tin
- of flux that was before him. All
this I explained whilst the Pro-
fessor was engaged in removing
the unwanted adornment from his
face. He took my handkerchief
for the purpose, as he had not
one of his own. This, I thought,
was ‘a little hard, as I had only
just borrowed it from Poddleby.
Still, noblesse oblige. A fellow
like Poddleby would have been
quite nasty over the flux incident.

Boys will be Boys

Not so the Professor. He
merely beamed at me over his
glasses, and said that boys would
be boys.  When you are just
about to be forty this kind of
thing is music in your ears.
“ Anyhow,”” I said, *‘the least
I can do is to lend you a hand;

two heads are always better than
one.”’

Convincing Proof

‘“On the contrary,”” smiled
the Professor, ‘‘ two heads are
precisely the same as one. This
I will demonstrate to you. The
proof that 2 equals 1 is by no
means original, but you, I am
sure, will not have come across
it, and certainly you will not be
able to pick the obvious holes in
it.”” Fearing that he had taken
leave of his senses, I thought it
best to humour him by begging

him to proceed. Here is his
proof :—
Leta=b
Then a* = b®
ab = a* = b’

a* — b*=a" — ab
(a+b)(a-b)=a(a-Db)
a+bva
2a = a
2 =1

I have since proved this pro-
position to my bank manager. 1
suggested that as doubling ob-
viously made no difference at all
he should forthwith multiply by
two the amount standing against
my name in his books. He con-
sented with alacrity, and handed
me a little slip on which was
pencilled “ O/D f£2 14s. 3d.”
Some people are so mercenary.

The New Idea
But to return to the Professor.

I learnt that he had just been in-

spired with an idea for a wave-
trap, but could not quite see how
to work it out. Some of the
greatest things arise from small
causes. The Goop - Wayfarer
Wave-trap, of which it need only
be said that it has all others
beaten by ten lengths and then
some, came into being purely and
simply owing to my chancing to
smite the Professor on the back.
My offer of help was accepted.

879

Epoch-making Discoveries

We collaborated. By this time
you know the epoch-making
nature of the inventions that are
to be anticipated when our great
brains are waving as one. 1
need hardly remind you of what
the Goop-Wayfarer 761, the
Milligoommeter, and the Rever-
sodyne, to mention but a few of
‘our efforts, have accomplished for
the furtherance of wireless as a
popular hobby. We have taken
this noble science forward by
leaps and bounds, leaving in our
train an ever-growing queue of
wireless widows.

He sustained a badly
bruised nose . . .

The Professor’s Scheme

‘“ This question of trapping
waves,”’ said the Professor,
‘“ has never been tackled pro-
perly.  Let us think for a
moment about trapping in gene-
ral.  What has mankind been
endeavouring to trap  with
greater or less success ever since
he left the tree-tops, took to
wife-beating, and became civil-
ised? ”’ ““ Mice,”” T answered,
after a moment’s hard thought.

The Common Mouse-trap

‘“ Exactly,”” beamed my col-
league. ‘‘ The common mouse-
trap is a perfect example of
man’s ingenuity. Though it is
unimposing in appearance and
without mechanical complica-
tions, it delivers the goods cach
morning. Now what we requireis

[
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a wavetrap upon the same general
principles.”  We then fell to dis-
cussing the question in order to
see whcther we could not devise
a means of giving the idea a
practical form. The problem of
the best bait to use was a diffi-
cult one, and it was only by dint
of strenuous brain work and of
unccasing experiments that we
arrived at the solution.

The Theory

‘What does a wave-trap do? It
mops up  interfering  signals.
What is an interfering signal?
One that you don’t want; often
it takes the form of a cornet solo
from Manchester superimposed
upon a snappy talk on Chest Pro-
tectors from Bournemouth or
something like that. To devise
an eflicient means of trapping, it
is first of all necessary to have
an insight into the little ways
of signals. The waves that you
do want endeavour by every
means in their power to avoid
doing their lawful work. They
do all that they can to escape
without  making the close
acquaintance of your valves or
your crystal. Interfering waves,
on the other hand, behave in pre-
cisely the opposite way. To them
the supremest of all delights is
to dance upon the grids of valves
or to go pushing and bustling
through crystals, making all the
noise that they can on their way,
The only satisfactory method of
dealing faithfully with oscilla-
tions of both types is to make
“use of low cunning.

The Bait

As interfering signals desire
above all thmgs to get busy with
their victim’s receiving gear, the
obvious way of getting even with
them is to allow them to encoun-
ter a crystal on their journey
from the aerial. Thinking that
they have arrived at the real
scene of operations, they immedi-
ately begin to do their worst. The
wanted oscillations, on the con-
trary, see the crystal, and give it

the widest possible berth. They
rush forward, believing fondly
that they have escaped once

more, only to find when it is too
late to turn back that the path
that they are following leads
them straight into the receiver.
A device de51gned upon these
lines would, as you will readily

perceive, put it across both
classes of signals with no mean
success. It was these considera-
tions that led us to adopt the
crystal as our bait. We tried
hundreds of different kinds, in-
cluding Gottafrite, Glaxo, Merri-
anbrite, Kruschen and Bonzolite.
But we have found that there is
nothing to touch as a wave-trap
bait a carefully selected fragment
of synthetic Nitinite,

Tor eonnection Hook
to set D Aerial
/ 7 terminal
B A
AC
F * Metat
Mol - EFE trap door:
{rame & : E_S f. Chokes.
Suspended Qrystal

The Goop-Wayfarer Wave-trap

Practical Details

The finished trap, details of
which are shown in the accom-
panying diagram, is easily con-
structed in the home workshop.
The body of the trap consists of
the metal frame, in which are
mounted the trapdoor C and the
chokes marked F. The aerial
lead-in is attached to the terminal
marked A, whilst to that seen at
B is attached a wire running to
the aerial terminal of the set. No
other connections are necessary.
The trap is set by mounting the
suspended crystal E, and subse-
quently fixing the trapdoor in the
open position with the aid of the
hook D. The set is then tuned
in the ordinary way, the trap
needing no attention since it is
entirely self-acting.

Immersing the trap in
a bucket of water . , .

How it Works

Wanted oscillations observing
the crystal pass through the
metal frame of the trap and out
at the terminal B. But interfer-
ing oscillations entering at A
immediately scent the bait. They
pass across the surface of the
trapdoor, whence they travel via

880
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the hook D to the crystal. Here
they congregate, building up an
ever-increasing mass of electrons
until finally the trap door is
sprung by their weight. Owing
to their being now surrounded by
chokes they are unable to escape.
They therefore remain until the
following morning, when they
are drowned by immersing the
trap in a bucket of water.

Results

The exhaustive tests which we
have made show that the Goop-
Wayfarer Wave-trap never fails
to do what is claimed for it, pro-
vided that it is intelligently used.
Unlike other traps it will stifle
the mush of Northolt, and even
atmospherics. A little practice
is required in setting the trap,
but this is merely a matter of
time and patience. In the whole
course of our experiments the
Professor lost only two fingers,
though I must admit that he also
sustained a rather badly bruised
nose on the occasion when he en-
deavoured to satisfy himself that
the specimen of crystal in use as
a bait was perfectly fresh.

Serving a Double Purpose

It should be noted that the
Goop-Wayfarer Wave-trap may
be employed to serve a double
purpose. If the crystal is treated
with cheese it becomes Tri-
Nitigorgonzolite (HF2 L3 By),
which is just as attractive to mice
as it is to unwanted signals, The
wave-trap therefore,in addition to
its usefulness as a signal-purifier,
will rid the wireless table once
and for all of those little pests
which work such havoc with the
insulation of our leads and are so
apt to choose our spare induct-
ances as resting-places.

WIRELESS WAYFARER.

[0 SOOI OSOSS
APRIL
“ Modern Wireless.”

In this issue will be found full con~
structional details of how to make five
different sets :—
An_Experimental Supersonic
Recelvet
The “ General Purpose” Three~
valve Receiver.

“ Drawing-room ” Two-valve
Receiver.
A Selective Single-valve Receiver.
Crystal Receiver.

In addition to these, full constructional
details are saven for the building of a
“ Split Secondary Tuner.” Other articles
of extreme interest are the Zurich
Broadcasting Station, the Use of the
Potentiometer, Eclipse and Radio Re-
cepuon. ete, etc.
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L S you will have seen

from the correspondence

columns, two or three
readers have written concerning
the notes I gave recently regard-
ing -the effect of one set upon
another and the strange increase
of aerial current in my trans-
mitter when the receiver in the
house was suitably adjusted.

* # #

Once having discovered the
effect of adjusting the receivers in
the house when transmitting, I
am now able to set them so as to
wive the maximum aerial current
in the transmitter, with a result
that I am obtaining an efhiciency
of transmission which exceeds my
greatest expectations. Indeed, I
am wondering whether gas pipes,
electric light wires, and cther
metal work in the house are not
1 very vital factor in reception,
and it is possible they may ex-
plain why such totally different
results are obtainable in different
houses, whereas the aerials are
very much the same in each case.

Assistant  Ldifor

Wireless Weekly

andom lechnicalities ===

By PERCY W.HHARRIS,MLR.E.

When both an indoor and an out-
door aerial are available it will
sometimes be found that the in-
door aerial can be used as an
earth connection acting as a
counterpoise. Readers who have
both kinds of aerial are recom-
mended to try this arrangement.
The other evening when I was
conducting  some tests with
FNWF in Stockholm, he told me
that he was using an outdoor
aérial with an indoor counter-
poise! He was using an input
power of 20 watts with a Mullard
o/20 valve fed from the 440 volts
D.C. mains. = His signal strength
was good, although there was a
certain amount of swinging. Per-
sonally, in spite of what has been
written in so many quarters, I
find a direct earth, efficiently de-
signed, quite satisfactory, As
soon as I can, I want to try some
comparative tests with a counter-
poise.

b sk Eg

I  have previously alluded
in these columns to the lack of
vision shown by many wireless

A section of the Exhibition recently held by the Schools Radio Society.
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manufacturers. This is particu-
larly the case of valve-holders.
Anyone who has used the .06
amp. type of dull-emitter valve
knows that whatever its advan-
tages may be, it is most irritat-
ingly microphonic—that is to say,
a slight jar or vibration makes
the valves ring in the most un-
pleasant fashion.  The obvious
thing to do is to mount these
valves on some kind of shock-
absorbing mounting. Therc are
dozens of kinds of valves, hun-
dreds of different makes of low-

frequency inter - valve  trans-
formers, and—how many anti-
vibration valve sockets? There

ought to be dozens. The one or
twor that exist are much too dear
for the ordinary man, vet the
malkers cannot possibly catch up
with the demand for a long time
to come.

* * *

Therc is also a great deal of
room for experiment in the pro-
duction of high-frequency inter-
valve transformers. Two or three
years ago a well-known experi-
menter in the north devised the
disc type of plug-in transformers
and was to the best of my know-
ledge the first to realise the value
of wusing the ordinary valve
sockets for the purpose. These
transformers were demonstrated
at a meeting of the Radio Sociey
of Great Britain by Mr. Campbell
Swinton, and were copied very
extensively. Such transformers
are now obtainable from a large
number of firms, most of whom
have copied one another. Later
a firm introduced the barrel type
of plug-in transformer, in which
primary and secondary windings
were alternative and staggered
in relation to one another, so
that the coupling in between the
primary and secondary winding
was looser than that obtainable
with the original plug-in type,
where one winding was directly
super-imposed on another,
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I think I may claim to be the
first to popularise this type of
transformer, and [ have watched
with interest how one firm after
another has madc a slavish copy
of the original design.

& o *

Now there are dozens of pos-
sible ways of winding high-fre-
quency transformers, and I am
quite sure that any experimenter
who has settled down to seriously
consider the problem will produce
something far better than either
the disc or the barrel type. Sets
using high-frequency amplifica-
tion are becoming increasingly
popular, Here is a wide field
crying for investigation. A few
hours before writing this article
I received a further batch of
plug-in transformers, from still
another firm which has done
nothing more than copy previous
designs—gauge of wire, depth of
slot, degree of staggering, every
electrical feature has been repro-
duced with the fidelity of a
Chinese artist.

% * *

Good as they are, these plug-in
transformers seem to violate
every low-loss principle we can
think of. Double their efficiency,
and you will effect a huge im-
provement in long-distance recep-
tion.

.
.
.
.
.
.
.
.
.
.

HE problem which has pre-
sented itself to experi-

menters for some time past
is an eflicient multi-connector for
use when wiring up experimental

TepsinaL HeAD
OR (ONNECTOR ~~

Constructional details of the
connector.

circuits.

The gadget must be
quick to manipulate as well as
practical.

The idea described in this

article overcomes the usual diffi-
culties which accompany several

of such devices obtainable.
Those who use receivers such as
the ‘“ Omni”’ should find the

idea extremely useful.
Details are shown in Fig, 1.
First procure some }-in. or 3-in.
4

April 1, 1925

000000000 E000000000000000000C0RC0000000000000000000000000000000R0RNR0IATNIN00000TE00000OD

A Multi-Circuit Connector
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diameter brass bar, and cut off
several pileces # in. long
Shoulder a %+ in, of the piece
down to a 4 B.A. clear diameter
and then thread. Make a 4 B.A.
tapping the other end to a depth
of 1 in., and finally cut a slot as
shown to clear No. 18 or 22
gauge wire according to which it
is desired to use for making con-
nections.

Application

To put the multi-connectors in
use, each component is equipped
or mounted upon the panel with
them. It will be seen that on
inserting a wire in the slot of one
connector it is firmly secured by
the overhead connector or ter-
minal. Where multi-connections
are made from one point, the
connectors are built up one upon
the other, so that there is a
different wiring plane in each
case, thereby making crossings a
simple matter. A further point
in favour is that the wire holds
each conncctor in a fixed posi-
tion, no lock-nut therefore being
required.  The general appear-
ance is also neat and business-
like. H. B.

Our photograph shows a two-valve receiver made from Radio-Brix doing good work in the Sahara desert.
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The filter circuit unit is of small
dimensions.

[ D e B (T R T S BB R

OR some reason or other
Fthe amateur has never pro-

perly appreciated the value
of filter cireuits. Time after
time we see the delicate windings
of a high-resistance loud-speaker
placed directly in series in the
plate circuit of the last valve
with the steady anode current to
that valve consequently flowing
through them the whole time the
set is in use. Now this steady
dnode current in cases where a
power valve of low impedance is
used in the last stage may be
very considerable, and as the
loud-speaker is o‘pelated not by
the steady current but by the
variations in current, all that is
required is some method by which

LOUD SPEAKER.

T¢ SET.

The wiring of the unit is extremely
simple.

these fluctuations or impulses
may be communicated to the
loud-speaker without the steady
current passing through the

! [cdluctactiaratasR ucala-la-Ruc RluRlu:RlaE uaRlusBlaRla cBlnshlu< lu:BlaRlualn - Rlniau B

An easily constructed unit
particularly useful in cases
inwhichloud-speakers have
to deal with large inputs.
g
ISjls'./‘indings of the instrument.
There are two methods by which

g this may be accompllshed and;
2 they are as shown in Figs. 1 andy
In the first case a resistance?
% is connected in series in the platew

g 2.

¥ circuit, and in the second case
B

g the resistance is replaced by a®
Jchoke The great disadv

of the resistance method is that
the H.T. value must be suff-
cient to maintain an effective

AT+
[ —————

30000-10g000 L

Fig. 1.—A simple filter circuit using
a resistance.

applied potential on the plate of
the valve in order to ensure
efficient operation notwithstand-
ing the drop in volts across the
resistance itself, When a power
valve is used and the value of
the resistance is high this drop
may be very considerable. It is
necessary for the value of the
resistance used to be high in
order that the voltage variations
across it should be sufficient to
maintain the requisite current
variations which operate the
loud-speaker; hence it may be
necessary to increase the H.T.
value to between 200 and 300
volts, or by nearly 100 per cent.
This has obvious disadvantages,
and for this reason alone the
choke method is more popular.

The Choke Method

The resistance of a choke is
very low as compared with an
anode resistance of, say, 50,000
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The components mounted beneath

an tageDﬁl@@@@@@@@@@@@@@@@@@@@@@@D

Wireless Weekly

D e e 887 87 5 o P D P T B ) 8 N 7 P P P B 0 0 9 P 7 67 5 ) P 7 o 7 P o8 6 897 8P P 7 6 P P e e P (e B 5 P e e e )

A Filter Circuit for Loud-Speakers

By A. JOHNSON-RANDALL.

the panel.

B I I T S R R R D G R B D R A S B A PR 6T

ohms, and for all practical pur-
poses may be ignored. Referring
to Fig. 2, the current variations
in the anode circuit of the valve
V1 set up varying voltages across
the choke which maintain the
variations in current necessary to
operate the loud-speaker which is:
shunted across the choke. No
steady current will, however,
pass through the windings owing
to the 1 uF condenser, hence
when no signals are being re-
ceived no current is ﬂowmg in
the shunt circuit at all,

The Circuit Used
The unit about to be de-

scribed is a simple arrangement
utilising the choke method.

LOUD SPEAKER.

TO SET.

This figure gives the panel
dimensions.

The following components are
required, but it is obviously not
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essential that those makes speci-

fied should be used :—

One box, size 4% in. x 4% in.
and 3% in. in depth from the
underside of the panel (Car-
rington Manufacturing Co.).

One ebonite panel, 4% in. x
4% in. x 1 in. (Peter Curtis).

One choke (Burndept).

One 1 uF condenser (T.C.C.).

One clip-in condenser and clips
(McMichael). (The size of this
condenser must be found by
experiment.)

.Four terminals,

Six No. 6 B.A. screws and
nuts, and some square section
wire.

One set of Radio Press panel
transfers.

Value of Choke

The choke used is a Standard
Burndept No. 453, and has a
value of 20 Henries. Its impe-
dance at a frequency of 200
cycles is, neglecting resistance
and capacity, approximately
25,000 ohms, this being a suffi-
ciently large value in this par-
ticular case for efficient working.

The Condensers

The Mansbridge type condenser
may have a value of either 1 or
2 pF, and there is sufficient
clearance in the panel layout if
the latter value is preferred. The
actual construction is quite
simple, and can be easily followed

HT+

Fig.2.—A filter circuit of the choke
vartely.

from the drawings given. The
value of the small clip-in ‘¢ tone
control > condenser may be ex-
perimented with until the best
reproduction is obtained. Some
loud-speakers require a value of
»002 or .0co4 pF, whilst others
may require a larger condenser
of about .or uF.

If the value is too low the tone
will be * thin,”” and if it is too
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Fig. 3.—A typical amplifier circuit showing the connections to the

filter.

high speech and music will be .

“ muffled.”

Position of Unit

The filter unit is connected be-
tween the existing loud-speaker
terminals on the set and those on
the loud-speaker, and the correct
terminals may be clearly seen
from the photograph and draw-
ings, those two which should be
connected to the existing ter-
minals on the set being marked
“To set.”

Impedance

A filter circuit of this nature is
valuable in cases where the input
to the loud-speaker is great, and
a suitable amplifier circuit is
shown mn Tig. 3. For good
reproduction the impedance of
the primary Ti1 of the first trans-
former should match that of the
detector valve. In those cases
where the amplifier circuit is con-

nected to a receiver already fitted.

with a condenser across the fer-
minals the condenser Cr may be
omitted. In the event of there
being mno condenser included in
the receiver the inclusion of the
condenser C1 becomes a neces-
sity for successful results and
should not be larger than neces-
sary to give efficient reaction
control, and in most cases a
value of .0003-.0005 pF will be
ample, The .sM Q resistance
R3 shown dotted across the
secondary T4 often improves
quality, but is not always neces-
sary. The filter circuit is shown
in the plate circuit of the last

valve, and should be quite clear’

from the diagram. The values
of H.T, voltage and grid-bias
marked are not to be taken as
applying in all cases, and, of
course, vary with the type of
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The resistance R3, shown dotted, may be also tried.

valve used. They should always
be adjusted in accordance with
the maker’s instructions.
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Annual American
Radio Exhibition
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The fifth annual radio exhibi-
tion, and the convention of wire-
less amateur operators, opened
auspiciously at the Hotel Penn-
sylvania, in New York, with a
large number of exhibitors and
much new apparatus of various
sorts. Fifty-five radio manufac-
turers and dcalers showed re-
ceivers of the latest types.

The exhibition, given under
the auspices of the Executive
Radio Council of the New York
district, has been given a dis-
tinctly educational aspect by the
many attempts which are being
made to instruct the public in
the use and the actual working of
the sets on which they listen-in.
Lectures were arranged and
motion pictures shown to explain
and make clear the qualities of
various well-known circuits.

The most striking feature of
the exhibits was the preponder-
ance of low-loss instruments and
components among the new ap-
paratus offered by the manufac-
turers. Up to a few months ago
this side of radio was largely
neglected by the American manu-
facturers, but now it seems that
the possibilities of increased effi-
ciency in selectivity, range, and
signal strength with the use of
low=loss components have been
recognised and quite properly
stressed. The exhibits also in-
cluded many low-loss sets of the
strictly commercial types.
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A Useful
Connecting

Board

An easily constructed unit
which both new and old
experimenters will find of
considerable assistance in

— T
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the conducting of their
& experiments.
The terminal board mounted in The connections beneath the panel

its box. are of the simplest. =
- R O T T L e A T S S I s I R A R ]
HEN trying out experi- ends were also connected together copper wire, and the other two
mental cireuits it is fre- and to one sitle of a small were wound with resistance wire,
quently found necessary battery. It was first ascertained which

to connect several wires under
one terminal with serious ‘‘ over-
crowding ' resulting. Further,
when it is desired to change one
connection, all the others fall
out ; certain wires which have no
business to do so may touch,
with disastrous results to valves,
batteries or temper.

Construction
The little panel shown in
the photograph was  prim-
arily designed for use as a

“ bridge ”’ in making some re-
sistances. By connecting the
battery and galvanometer across
th= corner terminals respectively,
as shown in the diagram (Fig. 2),
four pairs of terminals are left to
which the various resistances may
be connected. It was desired to
make a set of resistances, and as
the writer had a resistance bex
tha following procedure was
adopted. A piece of 32 S.W.G.
Eureka wire was obtained about
3 ft. long, and was stretched

Fig. 1.—Dimensions of the panel.

between two nails on a wooden
board, two leads being soldered
to the ends. Across this the
galvanometer shown at G in Fig.
3 was connected, while the two

Centre Point

The other side of the battery
was connected to a short piece of
copper wire, which was moved
about near the centre of the
resistance wire till a position was
found where no reading was
obtained on the galvanometer:
This was the exact centre of the

TO RESISTANCE

Fig. 2.—Ilustrating the connrections
for ing resistances

resistance. A lead was soldered
to this point, and carefully
checked to see that the resistances
of the two halves were still equal.

Connections

This resistance was then con-
nected to the connecting board, as
shown in Fig. 2, thus forming
two of the arms of the bridge.
The resistance box formed one of
the other arms, and the resistance
being made was connected at X.
The resistances required were
1 ohm, 10 ohms, 100 ohms, and
1,000 ohms., Of these the two
fow value ones were wound with

885

way -the needle of the galvano-
meter swung when the unknown
resistance was too high, then, the
resistance per Too ft. of the wire
being  known, a length was
measured off in excess of the re-
sistance required.  This was
gradually reduced a little at a
time, taking a reading every time
till a point was reached when the
galvanometer remained station-
ary with the resistance connected
at X, the desired value included
in the resistance box, and the key
K closed. The unknown resist-
ance X was now exactly equal to
the value shown on the resistance
box. The wire forming the re-
sistance was now doubled back on
itself and wound on to a little
cardhoard former, as. shown in
Fig. 3, so that it should be as
nearly non-inductive as possible.

Damp-proof

The resistance was then dipped
in molten wax to damp-proof it.
The same procedure was followed
in each case, and once a couple of
resistances were made it was pos-
sible to- get a 10 to 1 ratio by
connecting these in the appro-
CENTRE OF

~— ENDS >

Fig. 3. —Showing how the zero point
is found and how to wind the resist-
ance on the former.

priate manner in place of the long
single wire resistance.

The dimensions of the panel
used are shown in the figure,
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and owing to the lay-out mis-
takes in connecting up are
practically impossible. A piece
of ebonite § in. x § in. X % in.
was  obtained and terminals
mounted on it as shown, three
being placed in each corner
spaced 1 in. apart. All three
terminals in each group are con-
nected together, and by this
means many connections going to
the same point can be made.
Single connections are easily

ss0cesessesesse

received by us in connection

with my article on grid
choke rectification. It would
appear that several other investi-
gators have used this method
with success, and some claim
patent protection. )

It will consequently interest
them, and also our readers, to
note that the general principle of
using a choke coil instead of a
gridleak is outlined on pages 319
and 320 of the Admiralty Hand-
book of Wireless Telegraphy,
1920. The special circuits given
in our article in question are,
however, not described in this
Admiralty Handbook.

SEVERAL letters have been

Reflex Circuits

A very interesting sidelight on
the whole question is the posi-
tion of reflex circuits in which
the secondary of an iron-core
transformer is in the grid circuit
of a high-frequency amplifying
valve. It is well known that
when a valve is near the oscilla-
tion point in a reflex circuit of
this kind, there is always a great
tendency towards buzzing, and I,
and others, have given several
explanations for this, but hitherto
this new explanation has been
ignored, although it explains the
phenomena of buzzing in some
cases,

Intermittent Oscillation

It is that the secondary of the
transformer with its condenser
acts as a leaky grid condenser,
with the result that the inter-
mittent oscillation effect takes
place, just as it often takes
place in the case of an oscillat-
ing valve where the reaction is
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Grid Choke Rectification

A Note

9000000600000000000000000000000000000000000000000000000000000006000000080000060800000000

changed over without disturbing
others, The panel was mounted
on a wooden frame made of ¢ in.
wood, which was just cut square
and screwed, the frame being
deep enough to clear the ends of
the terminals.

This has been found a very
handy little panel for other uses
than bridge work, and as all the
‘“ bits and pieces ’’ are to be found
in the junk box its only cost was
a matter of half an hour’s time.,

very tight, or where certain
special values of grid condenser
and grid leak are employed. In
these cases the negative potential
on the grid builds up to such a
point that oscillation is stopped,
the electrons on the grid then
leaking away again, and oscilla-
tion recommencing.  This pro-
cess produces an audible note,
ST100

This leaky grid condenser
rectification effect is often obtain-
able on the ST100 and other re-
flex circuits, the symptoms being
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that the experimenter gets ag
good results, or nearly as good
results, with the crystal detector
out of circuit as when the
detector is used in the ordinary
way.  This is due to the first
valve acting as a detector, and
it will be appreciated that the
iron-core choke coil formed by
the secondary of the iron-core
transformer acts in much the
same way as a gridleak, thus
providing efficient rectification on
the first valve.

Buzzing

This trouble would theoreti-
cally be eliminated by giving the
grid of a valve a negative grid
bias, and in actual practice this
often reduces the tendency to-
wards this form of buzzing, and
also lessens the rectification
effect of the first valve.

Grid Bias

It should, of course, be remem-
bered that any grid bias on the
grid of the first valve should be
accompanied by a  suitable
adjustment of filament current
and anode voltage, otherwise,
rectification due to bends in the
anode current curve will be pro-
duced.

JouN ScoTT-TAGGART.

The Cathedral of Notre Dame

Our photograph shows the microphone which has been ;'nstalled
above the pulpit at the Noire Dame, Paris,
886
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Improving Cheap or Old

A useful switch for series or
parallel connections.

[ e e e e aaas e ad |

IME was when the only
| variable condensers manu-

factured were very expen-
sive instruments made with the
greatest precision. I have one
before me as I write, for which in
1919 I paid no less than £5! At
that time this was not at all an
out of the way figure for a good
variable condenser with a capa-
city of .cor pl, and I do not
think that there was a single pat-
tern of the same capacity avaii-
able at much less than half this
amount of money. Then came a
great change. The growing popu-
larity of wireless as a hobby
induced manufacturers of all
leinds to turn their attention to the
output of components. Competi-
tion became fierce and prices
dropped rapidly. TFhe question of
efficiency did net receive the con-
sideration that it deserved, and
censtructors were content to fit
their receiving sets with almost

o~ Melal end plofes & _— walls s thick
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Insutoting bushes.
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Metal bush ~" \Wa//s 342 thick

Fig. 1.—IHllustrating the insulation
often provided between the fixed and
moving vanes.

anything provided with fixed and-
moving plates which looked like
a variable condenser. The state
of affairs persisted for some time
and then people began to give
really close attention to the vari-
ous questions affecting the effi-
ciency of condensers. So long as
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Variable Condensers
By R. W. HALLOWS.

How many have purchased cheap variable condensers and regretted

it ?

That it is not necessary to discard specimens of proved

deficiency, however, is indicated in the following article, in which

various methods of improvement are described. i
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the reception of our own broad-
costing stations was all that was
desired very fair results could be
cbtained with condensers that
were only moderately good; but
when telephony from the United
States was heard for the first
time in this country every real
erthusiast desired to be able to
pick up the American stations on
favourable evenings. Broadcast-
ing stations were inaugurated all
over the Continent of Europe so
that those who could not manage
the trans-Atlantic ranges of 3,000
miles or more had yet plenty of
opportunities of testing the long
distance qualities of their receiv-
ing  sets.  But perhaps the
greatest event of all from the
condenser point of view was. the
coming of shert-wave transmis-
sions from America, from the
Continent, and from amateurs.
Everyone desired to be able to
pick up these signals—and there
is nothing to equal the ultra-
short waves for showing up un-

satisfactory variable condensers.

Discarded Condensers.

There must be thousands of
wireless follc who have upon their
shelves varying numbers of con-

densers which have been dis-
cardded owing to thelr being
defective in some way. Such is

certainly my own case, and as I
have been spending some time
rceently in giving these old ser-
vants a new lease of usefulness,
an account of the methods by
means of which they were
rescued from the scrapbox may
be of use to many readers. These
who happen to have condensers
not of the best design in use on
thelr receiving sets will find that
the hints given in this article will
help them very greatly to effect a
considerable improvement in their
results.  Let us take, in the first
place, the question of metal end
pieces. Condensers. constructed
i this way may be thoreughly
efficient if very great eare has

887

been given to their design. Fig. 1
shows a sectional diagram of a
cheap condenser which I pulled to
pieces recently.  The spindle
carrying the movinyg plates passes
through insulating bushes fixed
into both top and bottom end
pieces, which are of aluminium
§ in. thick. The ¢ walls *’ of the
upper bush are 1,16 in. thick,
whilst those of the lower. are
about 3/32 in. Now as the fixed
plates are in direct electrical con-
tact with the metal end pieces this
means that between the spindle

CENTRE LINE
% %
r' D f
2 . 2BATAPPED ¢
2 BATAPFED o
"40_ ,5,.
&
L A
2.8 A.1APPED

Fig.2.—Ebonite top end plates may

be constructed as shown above.

The measurements given may be
modified if necessary.

carrying the moving plates, and
the end plates in contact with
the fixed, we have a thin layer
of material with a high di-
electric coeflicient and a low
factor of efficiency. -As compared
with air the dielectric constant of
ebonite is a little over 2; this
means that the capacity between
the spindle and the end pieces is,
owing to the presence of the
bushes, rather more than double
what it would be if the two were
scparated by air. But the dielec-
tric efficiency of ebonite, by which
is meant its power of preventing
losses is only about 70 per cent.
of that of air. To make matters
worse the bushes in the condenser
under description, like many of
those of cheap make, were made
not of good ebonite but of some
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form of moulded composition with
very poor insulating properties.
In a condenser of this kind the
losses will be large—and it must
be remembered that the higher the
frequency the more serious will
they be. As a matter of fact this
condenser was completely useless
below 150 metres. Further, the
minimum capacity will be high, so
that the tuning range when it is
used with a fixed inductance will
be very limited. Toshow what can
be done by a few simple alterations
I may say that this particular
condenser is now working most
satisfactorily on a short-wave set.
This result was brought about
chiefly by scrapping the metal end
pieces and replacing them with
chonite.

Ebonite End Plates

Fig. 2 shows the layout of a
top end-plate cut from a piece of
ebonite
33 in.

measuring 3} in. by
The centre line is first of

OB.A. TAPFED.

O\)M/ )

Fig. 3—The bottom end plate should

be constructed in a similar manner

to the top end except as regards sizes
of holes.

all marked with a scriber, as
shown in the diagram, and the
plate is then cut out and trimmed
up. All the corners may be
rounded off if desired. On the
centre line % in. from the front
edge make a punch mark, and
using this as centre describe a
semi-circle with a radius of
slightly under 1§ in. At the
point where the circumference
cuts the centre line make a second
punch mark, and from this
measure chords 2 in. in length
punch marking at the points
where the straight lines cut the
circumference. Make the central
hole with a £ in. drill and the
other three with a No. 26 drill.

The Bottom Plate

Tap these latter 2B.A.  The
bottom plate (Fig. 3) is made
to precisely the same dimen-
sions, but the drilling is different.
The central hole has to be

tapped 0oB.A. If you have not a
tap of this size available you will
probably be able to find some
friend who has, or you can get
the job done at a garage or cycle
shop.

SPAcERS.
o

/

Moving
PLATES.

Fig. 4.— The insertion of exira

spacing washers allows plates to be

discarded, thus providing a lower
capacity.

Before assembling the con-
denser with its new end pieces
consider the question of its maxi-
mum capacity. In the early days
of wireless it was fashionable to
fit to receiving sets an A.T.C.
with a maximum capacity of .oo1
pF and a closed circuit condenser
of .ooo5 pF. Except for fairly
long wave work these capacities
are too big. The suitable sizes
for ordinary reception are from
.0004 to .ocoo5 uF for the A.T.C.
and .o002 or .cco3 pF for the
secondary condenser. If the con-
denser under reconstruction has
too large a maximum capacity for
your present requirements it is
quite an easy matter to reduce it.

Decreasing the Capacity
The average variable condenser
with a reputed maximum capacity
of .oor uF has 25 fixed and 24
moving plates-—the exact number

TOP ENO PIECE

™

M

FIXED PLATES

SPACERS

D
g BOTTOM ENDG PIECE
£ E

Fig. 5.—Manner of reassembling

the fixed plates. The usual third

support is omitted in the figure for
clearness.

depends partly upon the thickness
of the spacing washers. If you
desire to halve this you should
reassemble leaving out 12 fixed
and 12 moving plates. We can-
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not usually reduce the total depth
of the condenser from top to
bottom since the spindle cannot
be shortened unless the workshop
boasts a lathe. It is, of course,
possible to buy ready-made
spindles with square portions of
varying lengths; but there is
really no need either to shorten
the spindle or to buy a new one.
Fig. 4 shows a simple way out of
the difficulty. In this figure a
spindle designed to carry twelve
plates is shown with only eight
mounted upon it. The plates are
brought approximately to the
middle of the spindle by using
suitable numbers of spacer
washers above and below them.

Reassembling Fixed Plates

And now for the fixed plates.
We ghall find in the first place
that new pillars are required
owing to the fact that the ebonite
end pieces are very much thicker

Fig. 6.—By cutting the fixed plates
in the manner indicated, a square=
law effect is obtained.

than the discarded metal ones.
These should be cut from 2B.A.
studding, care being taken to see
that the piece used is perfectly
straight, and to be on the safe
side they should be made, in the
first instance, 1 in. longer than
the old ones. Any surplus can be
cut off with a hacksaw after the
condenscer has been assembled.
Serew the pillars into the top end
piece and lock them with the nuts
A A in Fig. 5. In the central
hole of the top end piece place a
4 in. brass bush, such as can be
bought from almost any wireless
shop for a penny. On to the
pillars run the nuts B B (Fig. s)
and put on the first fixed plate.

Adjusting the Plates

Now insert the spindle into the
bush and you will get some idea
of the distance from the top end
piece at which the first fixed plate
must be set. Do not bother to get
it exactly, just obtain a rough
idea and adjust the nuts B B
accordingly. Put on the remain~
ing fixed plates with spacer
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washers between them, and when
all are in place screw on the nuts

CC.
Final Adjustments

Into the oB.A. hole in the
bottom end piece screw the metal
seating for the end of the spindle
taken from the bush of the dis-
carded metal plate. Insert the
spindle into the top plate. Put on
the nuts D D, then the bottom
piece, and lastly the nuts E E.
By means of the nuts B B and
C C you can now raise or lower
the fixed plates upon the pillars
until the spindle goes properly
home. It should be centred up by
getting the bottom end piece pro-
perly level with the aid of the nuts
D D and E E. When this has
been done fine adjustment of the
fixed plates must be made by the
nuts above and below them.
Lastly, the plates must be
clamped tightly.

Another Improvement

Before the fixed plates are
assembled you may, if you feel
so disposed, improve the shape of

your fixed plates by cutting a-

piece from each, in the way shown
in Fig. 6. This will not give you
a genuine square law effect unless
you are lucky enough to strike
the exact curve required, but it
will improve the usefulness of the
condenser by enabling you to
obtain finer adjustments on the
lower part of its scale. The best
way of making this cut is as
follows. Make a template of
cardboard or of metal of the shape
which vou desire the plates to
assume when they have been cut.

Cutting Out

Clamp all the fixecd plates to-
gether by passing 2B.A. screws
through the holes in them, and
with the template and the scriber
mark on both the outer plates the
line of the cut that has to be
made. Put the plates into the
vice, screw them up tightly, and
with a, jeweller’s hacksaw take
out the greater part of the un-
desired metal. Finish up with an
old D file—dc not use a new one
for aluminium clogs up files and
renders them rapidly useless for
cutting harder metals.

Uncertain Contact

If you assemble your condenser
in the ordinary way, using a spiral

spring washer between the top
end of the spindle and the brass
bush in the end piece, the odds are
that you will find when vou come
to use it that the contact between
the spindle and the terminal to
which the lead running to it from
the inductance is attached is of

Fig. 7.—A piece of springy metal
bent to a suitable shape replaces a
spring washer with advantage.

i

rather a ‘“ chancy " kind. It may
be excellent for a day or two, but
at the end of that time as likely as
not clicks or scraping noises will
be heard at certain settings of the
condenser. By far the best type
of spring washer is that shown in
Fig. 7. This is very casily made
in the workshop. Take a piece of
springy sheet metal about % in.
in width and bend it round a
small piece of wood 3 in. thick.
Drill a 2B.A. clearance hole right
through and remove the wood.

Removing All Doubt

Trim up any rough edges with
a fine file. A suggested method

for absolute contact is that
shown in TFig. 8 A short

piece of 4B.A. studding is in-
serted through a clearance hole in
the lower end piece and is locked

3 STUDDING.

Fig. 8—Illustrating the first process
in making a pigtail connection for
the moving vanes of a condenser.

by means of two nuts. Next a
strip of copper foil 3 in. in length
and rather less than % in. wide is
cut out. One end of this is
soldered to the spindle, as shown
in the drawing, and the knob is
then turned in a clockwise direc-
tion so as to wind on the copper
strip tightly. When allowed to
uncoil a little it will assume the
shape of a watch spring, and the
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free end is soldered to the 4B.A.

studding.  We have thus an
absolutely positive contact

betwecn the spindle and the stud-
ding, and if the external lead
is soldered on to the latter there
need be no fear that clicks or
scratching noises due to uncertain
contact will occur.  With a spring
connection of this kind it is essen-
tial that the movement of the
moving plates should be confined
to a turn of 180 degrees, for
otherwise the copper strip may be
broken or wrenched off.  If,
therefore, you wish to be quite on
the safe side you may make a stop
by drilling a small hole through
the spindle and inserting into it a
piece of stiff wire which will
engage with a stop pin set in the
bottom end piece.

Worth While

These are the main improve-
ments that can be effected in the
home workshop in variable con-
densers whose design was origin-
ally defective. None of the jobs
suggested takes long to carry out,
and it is well worth while to do
so, for by a little trouble a poor
condenser can be so improved-that
it becomes quite a useful member
of your wireless outfit, and even a
very bad one indeed mayv be made
to render good service.

- The Eiffel Tower and
* Wireless Weekly ”’

HE importance attached to

l the pubiication by Wireless

Meekly of the programmes
of Continental and American
broadcasting stations, is clearly-
indicated by the announcements
broadcast from the famous Litfel
Tower Station on  Sunday,
March 22.  During the pro-
gramme the following announce-
ment in English and in French
was made :(—

““ We have a special message
for our British listeners. We
have made arrangements with
the interesting periodical ’ire-
less Weekly for the exclusive
publication of our programmes,
and we advise those listeners
interested to buy this weekly
paper, on sale every Wednes-
day.”’

The announcement was
repeated on Sunday, March 29.
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The design adopted results in a handsome and pleasing appearance
of the finished instrument.
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tuned-anode coupling described
by Mr. A. D. Cowper in Wire-
less Weekly some time ago. By
degree of

the valve. unless some form of
damping is introduced.  This
may take the form of a slight
positive bias on the grid of the
high-frequency valve, or of a
stabilising resistance in the anode

N OR general reception a
three-valve receiver consist-
ing of one high-frequency

valve, detector, and one note-
magnifier can be made to
give very good results. A

this means a good

Qnm

receiver of this type. how-
ever, may be limited in its
usefulness on the broadcast band
of wavelengths, unless it pos-
sesses a fair degree of selectivity
and is at the same time stable.

Instability

Even with a single stage of
high - frequency  amplification,
using the ordinary tuned-anode
or tuned-transformer coupling, if
these circuits are of minimum
high-frequency resistance and the
losses are small, considerable
trouble due to self-oscillation and
instability may be experienced on
account of the feed-back through
the inter-electrode capacity of

circuit of the valve. The intro-
duction of damping, however, is
undesirable on account of the
inevitable reduction of selectivity
and degree of amplification.

Stabilising Methods

There are, however, other
methods of stabilising high-fre-
quency valves which do not
depend upon the introduction of
damping into the grid or anode
circuits.  Conspicuous amongst
these are the T.A.T. system,
applicable to multi-stage high-
frequency amplifiers, and the
popular Neutrodyne as applied to
tuned-anode coupling.

Another method is the series-

This photograph gives a general view of the back of the panel and
the arrangement of the components on the baseboard.

N0 ~5.0..10:7= O
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:
The theoretical circuit diagram.: Th
position of the

amplification with complete sta-
bility may be obtained, and the
selectivity is of a high order,

Circuit Arrangement

This type of coupling forms
the basis of the H.F. circuit
used in the receiver to be
described. By reference to the
circuit diagram, it will be seen
that a direct-coupled aerial cir-
cuit is employed with ordinary
parallel tuning, the earth end of
the aerial coil being taken to
L. T.—. Provision is also made
for series tuning if this is desired.
The tuned-anode inductance Lz is

Ruks
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alve Receiver

Funed-Anode

JARTT, B.Sc.

3thedwoef obtaining stability
s is the interesting arrange-
ﬁ. -D.: Cowper, M.Sc. and
iode coupling, this being
iver described below.

With the coils removed, a clearer conception of the layout is obtained.
A
NN LN

connected as shown in series
with the anode of the high-fre-
quency valve Vi and the grid
condenser of the detector valve

C.
S.2. | i;iﬂ '
[ ]

e chief feature is the unconventional

anode coil L2.

CCHT.

Vz, and is tuned by the variable
condenser C2 of .0003 puF maxi-
mum capacity. A radio-choke
coil Lg is provided, for which a

‘No. 250 plug-in coil or a Gam-

brell F may be used. Reaction is
ébtained by coupling to the aerial
¢oil a small coil L3 correctly con-
nected in the anode circuit of the
detector valve.

Receiving the Long Waves

For long-wave reception a
single-pole, single throw switch
S1 is connected, so that resist-
ance coupling may be employed
by changing over the switch,

v

2REREC

removing the coil L2, and insert-
ing a shorting piug. When
changing over from the short to
the long wavelengths, it will be
found necessary to reverse the
connections to the reaction coil,
assuming that they were cor-
rectly connected to give the
desired reaction effect on the
shorter wavelengths when using
the series-tuned-anode arrange-
ment.

Switching Out the Last Valve

For the purpose of cutting
out the note-magnifying valve, a
double-pole, double-throw switch
Sz is connected in circuit as
shown. By this means the tele-
phones are connected cither in
the anode circuit of the detector
valve or the last valve, and with

the switch in the position for
using two valves only, the fila-
ment circuit of the last valve is
automatically broken.  Allow-
ance is made for separate high
tension on each valve, and this
arrangement will be discussed
later on under the operation of
the receiver.

Shunting the H.T. Battery

It will be noted that no fixed
condensers are shunted across
the high-tension battery; these
are not included in the set, as it
is often more convenient to make
up a special unit for this purpose
so that it may be used in con-
junction with any receiver. In
any case, it is good practice to
provide fixed condensers of, say,
2 ul" across each portion of the

The wiring appears much simpler upon obtaining a closer view. The
method of securing the telephone condenser clips is clearly shown.

891

D= 2020850

00 a0 0\




Wireless Weekly

high-tension battery, that is,
between each tapping and high-
tension negative,

Selective Reception

While only a direct-coupled
aerial circuit is used, the selec-
tivity possible with this receiver
is such that the author has been
able to listen to Manchester (on
375 metres) at about eight miles
from 2LO {on 365 metres) with
practically no interference from
the latter, the tuning being
extremely sharp.

Design Adopted

The general design of the
receiver may be seen from the

in a circuit of this type to have
the aerial and the anode coils
arranged well apart so as to
avold or minimise any coupling
between them, and for this
reason the anode coil is mounted
on the panel on the right-hand
side, so that it is at right angles
to the aerial coil.  The radio-
choke coil is suitably disposed
inside the cabinet.

The filament resistances
are of the dual type, thus per-
mitting either bright or dull
emitter valves to be used. The
three control knobs and dials for
these are seen along the bottom
of the panel. The two con-
denser dials, that on the left for

+3 HT +, HT
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> ®
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This diagram should be followed when constructing the terminal
strip for the battery connections.

photographs; a
and loose baseboard arrange-
ment with a terminal strip for
battery connections at the rear
has been adopted. The whole is
arranged to slide into the
cabinet, the back of which is cut
away at the bottom to receive
the terminal strip. The ter-
minals scen on the left of the
panel are for aerial and earth
connections, while those on the
right are for the telephones or
loud-speaker, the *‘ positive "’
tag of which is connected to the
upper terminal.

It will be seen that plug-in
coils are used for the induct-
ances, the two-way coil holder
attached to the cabinet on the
left being for the aerial and the
reaction coils. It is important

vertical panel

aerial tuning and on the right
for anode tuning, and the two
switches, onc between the con-
denser dials  being for the
change over to resistance coup-
ling for long wavelengths, while
the one further to the right
serves to cut out the last valve,
complete the panel layout.  The
remainder of the components are
mounted on the baseboard so
that the wvalves are enclosed
within the cabinet when the set
is in use, access to the inside
being given by the hinged lid.

Component List

As  to the components
required, the following is a com-
plete list, together with the

names of the manufacturers of
those actually used.

used-

April 1, 1925

Strict adherence to the parti-
cular components specified is not,
of course, necessary, and any
similar components of good make
may be substituted. :

1 ebonite panel, 18 x 7 x %
in., guaranteed free from surface
leakage (that used is ‘‘ Para-
gon 7).

1 chonite terminal strip, 18 x
2 x in. (*‘ Paragon 7).

3 dual - type rheostats
(McMichaet).

1 two-way coil holder (Burne-
Jones).

1 coil socket for panel mount-
ing with shorting plug (Wood-
hall).

1 coil socket for baseboard
mounting (Burne-Jones).

1 0005 uF variable square law
condenser (Bowyer-Lowe).

1 .0003 uF variable square law
condenser (Bowyer-Lowe).

1 S.P.D.T. switch, lever type
(Utility).

1 D.P.D.T. switch, lever type
(Utility)

r low-frequency transformer
(Grelco, by Grafton Electric Co.,
ratio 4 :1).

1 grid-leak (2 MQ ) and grid
condenser (.oco3 uF), mounted
(McMichael).

1.002 pF fixed condenser, clip-
in type, mounted (McMichael).

1 clip-in condenser with clips
(McMichael).  (This is placed
across the output terminals, and
the best value should be deter-
mined by experiment.)

1 anode resistance 100,000
ohms (McMichael).
3 antiphonic valve holders

(Burndept).

13 terminals.

One packet Radio Press panel
transfers.

e 1—n— 37

6

]' Y5 4%"

r
P

/8"

All necessary dimensions are given in this figure, which should be followed carefully when drilling the panel.

892
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Square section tinned wire for
wiring.

A suitable cabinet (Camco).

Some brass screws and two
angle brackets for securing the
panel to the baseboard are also
required.

Drilling the Panel

The first operation in the con-
struction of the receiver is the
marking out and drilling of the
panel. If the latter is of guaran-
teed ebonite this may be pro-
ceeded with at once and the posi-
tions for the drilling centres care-
fully marked out on the back of
the panel in accordance with the
drilling diagram.  If the vari-
able condensers are of the same
type as those in the actual set
the drilling templates supplied
with them should be used to
determine the positions for the
holes required for fixing.

Cutting Slots

In the case of the switches the
metal plates may be used as tem-

plates according to the maker’s
instructions.  The slots in the
panel through which the switch
levers have to pass are conveni-
ently made by drilling two suit-
able sized holes at what are to
be the ends of each slot and
using an ordinary hand fret-saw
to cut away the unwanted
ebonite; if this method is not
favoured a series of holes may be
drilled closely together along the
length of the slot and the surplug
ebonite removed with the aid of
an old pocket knife and a thin
file.

To find the positions for the
holes for the two fixing screws
for the rheostats the best plan is
probably to drill the centre
clearance holes, then place the
rheostats in position and use
them as templates. The holes
are then drilled in the panel and
tapped to take the 4 B.A. fixing
screws, or, if desired, clearance
holes may be drilled and their
fixing nuts used on the front of
the panel.

Wireless Weekly

Mounting the Parts

If a little care is takén no
difficulty should be experienced in
these operations, and when all
the holes have been drilled (in-
cluding the countersunk holes for
the wood screws to secure the
panel to the baseboard, and those
for fixing the angle brackets) the
various components should be
mounted. The clips take a fixed
condenser across the output ter-
minals, and are clamped tightly
under the fixing nuts of the latter,
as will be seen from the photo-
graphs.

Attention should next be given
to the mounting of the remainder
of the components on the base-
board. The disposition of these
may be gathered from the wiring
diagram and from the photo-
graphs.  The terminal strip is
then marked out, drilled, and the
terminals mounted on it; this
strip is attached to the rear of
the baseboard with the aid of
four }-in. wood-screws.
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The leads on the actual receiver are in most cases much shorter than they

Blueprint No. 109 B {s obtainable, price 1s. 6d. post free.
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Wiring

All 3s now ready for the wiring-
up of the receiver. This should
present little difficulty if the wir-

" ing diagram is consulted in con-
junction with the photographs.
The first operation should be to
make the connection between the
earth terminal and the filament
resistances. This is done before
securing the panel to the base-
board, and here it may be men-
tioned that the soldering tags on
the filament resistances for this
connection are so bent as to allow
for ample clearance between this
wire and the baseboard when the
panel is subsequently secured in
position. With the panel secured
the remainder of the wiring may
be carried out.

Methods of Tuning

When the receiver has been
completed and the wiring checked
to make certain that this is cor-
rect, the necessary connections
may be made to try the set out.
For a prelimiary test cut out the
last valve by switching the double-
pole switch over to the Jeft. For
parallel tuning the aerial is con-
nected to the terminal marked
A1, earth to E, while A2 and E
are joined with a connecting link,

Suggested values for the coils
for the lower broadcast band are
No. 35, Gambrell A, or the
equivalent for the aerial, No. 50
or a B for the anode inductance,
and a No. 250 or F for the radio-
choke. For the higher wave-
length B.B.C. and Continental
stations a No. 5o or B in the
aerial and a No. 75 or C for the
anode may be used. For series
tuning the aerial is connected to
Az, earth to E, and A1 left un-
connected, The most suitable
coils for reception of a given

station are best determined by
trial.
Reaction Coil

For reaction only a small
coil is required on the 250-
to 6oo-metre band, and a
Gambrell. ‘“aj2” or ‘“a”’
has been found to give very

smooth control, and only a small
effect on the tuning when the
coupling was varied. First tune
in the local station by varying
the two condensers simultane-
ously until each circuit is tuned to
resonance and the station is heard
at maximum strength. Then
bring the reaction coil gradually
nearer to the aerial coil and ob-

serve whether the set begins to
oscillate,  This test should be
made carefully so as to cause a
minimum amount of interference.

Obtaining Reaction

If the set cannot be made to
oscillate reverse the leads to the
reaction coil.  To facilitate re-
versing these leads they should be
provided with Clix plugs, the two
leads from the reaction - coil-
holder being taken to two Clix
sockets mounted on a short strip
of ebonite fixed with small angle
brackets to the inside of the
cabinet on. the left. Final
adjustments should be made
of the filament temperatures
and of the H.T. voltages
applied to the first two valves so
as to secure the best operating
conditions. Tt will be noted that
when only two valves are used

the detector valve receives its
high-tension supply from the
tapping marked HT + 3. Thus

the tapping HT + 1 for the first
valve should be adjusted and left,
then with two valves in operation
the best position for the HT + 3
tapping is found. The HT + 2
tapping is given this same value,
so that when the third valve is
switched on the H.T. voltage on
the detector valve remains sensi-
bly the same, and all that is
necessary then is to plug-in the
HT + 3 tapping at the correct
voltage for the last valve. On
switching back to two valves the
HT + 3 tapping is plugged-in at
the former wvalue. This may
sound complicated, but in actual
practice is a simple operation, and
is very quickly done. The fila-
ment resistance for the last valve
is adjusted and left set, as also
is the grid-bias.

; Valves

As far as valves are concerned
ordinary general purpose valves
may be used, either bright or
dull-emitters, but for the third
valve the use of a small-power
valve of the B4 or B6 type is
recommended. A point to notice
when changing over to resistance
coupling for long wavelengths is
that a higher voltage should be
applied to the HT + 1 tapping to
allow for the drop across the
resistance.

Careful Tuning Required

After a little practice the hand-
ling of the receiver will be found
to be comparatively easy, and
once the local station has been
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tuned in searching is best carried
by slowly rotating the dials so as
to keep the two circuits in reson-
ance. Here it may be mentioned
that unless each circuit is accu-
rately tuned to the wavelength it
is desired to receive nothing will
be heard except possibly the local
station, which in the majority of
cases it should be possible to
eliminate when the final tuning
has been made.

Results

~The actual receiver -when
tested.on a good outside aerial at
about eight miles from 2LO. gave
very satisfactory results. All of
the B.B.C. stations, with the ex-
ception of Cardiff, and most of
the Continental stations were re-
ceived very well, many of them
justifying the use of a loud-
speaker when using three valves,
in particular Brussels, Zurich,
Munster, Ecole Superieure, Bel-
fast, Eiffel Tower, Glasgow,
Bournemouth and Birmingham.
In some cases fading was expe-
rienced, and on other occasions
interference from ‘“ mush ! and
““ X's”’ gpoilt the quality of the
reception. The local station and
5XX are, of course, received at
excellent loud-speaker strength.

Shortly after midnight one
Sunday a church service was
heard on two valves. This proved
to be from WQGY, but reception,
on the whole, was marred by
atmospherics. Later on WBZ
was received at much better
strength as conditions seemed to
have improved, and speech and
music were received at good
strength on the ’phones using
two valves. TFor a short period
moderate loud-speaker reception
was possible using three valves,
but after a time the station faded
away, and was barely audible on
the head-’phones.

oo OO o~ oS
Super-Heterodyne enthusiasts

should not miss the important

article by §
Mr. G. P. KENDALL, B.Sc., §

in the April issue of

‘“ Modern Wireless,”

OUT on APRIL 3rd
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Myr. Theodore Ostman, U20M, with his 50-watt transmitier, which
won first prize at the fifth Annual Radio Exhibition, New York.

4 l \HE reception conditions
this week are again charac-
terised by the monotonous

and exceptionally heavy ‘‘ X’s”’
and ““mush’’ which frequently at-
tain intensity usually associated
with midsummer. To the average
listener these conditions have to
be accepted as a more or less
inevitable blemish on his broad-
cast enjoyment, but as time goes
on, and people begin to ** think *’
radio, there is undoubtedly a
feeling of surprise that, in all the
great achievements in radio
during recent times, very little
appears to have been done in the
direction of bringing some means
of ‘“ X’ elimination within the
reach of the average listener.

Atmospherics

It may be stated definitely and
withouit fear of contradiction that
no greater problem confronts the
radio engineer than the elimina-
tion of atmospherics. A tremen-
dous amount of work has been
done, -as the matter is of far
greater importance in connection
with commercial radio services
than in the broadcast services,
and, although the work of the
Marconi Company in this coun-
try, of Weagant and McCaa in
America, has brought the solu-

tion very much mnearer, yet the
means employed are not at all
adaptable to the average broad-
cast receiver.

High Speed Morse

Perhaps the greatest damage
which *‘ atmospherics >’ cause
when insufficiently eliminated is
in the reception of high-speed

automatic  transmissions in
Morse at the rate of 150 or
more words per minute. At

these speeds a heavy crackle of
*‘ atmospherics ”’ may very
easily blot out several consecu-
tive words, or so disfigure the
“ tape '’ as to make the message
unintelligible.

The aim of all the researches
in the matter is to raise what is
called the Signal/Static ratio
(‘¢ Static ’* being another ac-
cepted term for ‘‘ atmospherics ’
or “X’s ).

The latest figures of the efforts
of Dr. Gelen McCaa in America
claim that under a given set of
conditions this ratio of audibility
was increased from 1/2.4 (static
stronger than signal) to 246/1
when using his apparatus. These
figures are remarkable, and
although it is not possible to go
into details of the apparatus and
methods involved it may be
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Reception Conditions Week by Week

By W. K. ALFORD.

Review of reception for week
ending March 22,
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stated that the whole idea is very
much less complicated than many
of the previous attempts at solv-
ing the problem. There is, how-
ever, a simple means of partially
overcoming the trouble, which is
within the reach of everybody
possessing a receiver having a
stage of H.F. amplification. The
H.F. valve is made to act as a
““ limiter '’; in other words, it
responds more readily to the de-
sired signal than to the stronger
‘‘ atmospherics,”’ and this condi-
tion is brought about by dim-
ming the H.F. valve to the cor-
rect degree and then retuning
the set. Very many people are
aware of this useful feature,
though few know quite what is
happening.

The New 2LO

Much interest has been at-
tached to the testing of the new
London broadcasting  station,
and the method employed in the
later tests of switching over from
the old to the new station has
considerably assisted everybody
in making comparisons.

Differences in Reception

At 35 miles I find that very
little difference is noticeable in
actual ‘“ aural »’ reception with a
three-valve receiver, although a
micro-ammeter used to show the
rectified current through an or-
dinary crystal receiver gives just
over two microamperes more for
the new station than the old. The
parasitic noises over the longer
land-line from the studio appear
to have been very successfully
eliminated, and the transmissions
fully maintain the excellent stan-
dard of the old station.

B.B.C. Conference

Regarding the recent confer-
ence of representatives of the
broadcasting companies of West-
ern Europe, it is to be hoped
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that some agreement was arrived
at to prevent the overcrowding
on the broadcast band, which is
so rapidly approaching a serious
magnitude.
Wavelengths

Whether the shifting of the
wavelength of three British
stations (notified recently, but
eventually cancelled) in favour of
a Norwegian station was due in
any measure to this conference
one cannot say, but it is to be
hoped that an all-round *re-
shuffle ” of wavelengths was not
suggested - or  upheld, ‘otherwise
we shall be embarrassed by this

sssconcececsene

HERE seems to be a pretty

I general complaint nowa-
days that high-tension bat-
teries are not what they used to
-be. Batteries are used for a few
months, after which there seems
to be a lamentable absence of
volts in them. Many amateurs
are now making up their own

The assembled battery.

H.T. units from flash-lamp cells,
and one method of doing this is
shown herewith. Say a roo-volt
battery is required, two dozen
flash-lamp cells will be needed;
these will give a total voltage of
approximately 108. They can
be made up in a block three cells
wide by eight deep, placed so

that negative and positive con-*

tacts are next to each other, as
indicated in the sketch. These
are then connected together as
shown by short lengths of wire.

Connecting Up

Square tinned wire will be found
very useful for doing this, and
when the unit 1s completed it
can be tied together with string
and dipped for a moment into
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A High-Tension Battery from
Flash-Lamp Cells
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sort of thing whenever a new
station comes on the scene.

After all, one would expect that

a certain proprietary condition
would exist in regard to wave-
length for stations which have
been working for a long time,
and the British listening public
have had the unfortunate experi-
ence ,of one attempt at °‘re-

shufling > which raised such a
storm of opposition.
It is to be hoped that the

deliberations of the above-men-
tioned conference will be made
public, as they most assuredly
should be.

CYIYIYTYYTYY

melted paraffin wax. This will
not only make the unit into a
solid block but wili also help to
seal the cells and prevent evapo-
ration. If desired, of course, it
may be placed in a wooden case.
Tappings can easily be taken by
using spring clips instead of
wander plugs, and these make
an excellent positive contact.

Dead Cells

With this type of H.T. battery
it is a simple matter to remove
dead cells:and replace them by new
ones. The hattery will thus be
kept up to the mark, and faulty
cells that may be creating a high
internal resistance in the bat-
tery or causing noisy operation
of the set are easily removed.

A warning here will not be out
of place. Do not buy cheap
Continental batteries, though
they may look good and give a
full reading when new; most nf

them run down rapidly, and
SHORT.
/

= e
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How the cells should be connected.

though cheap to buy will prove
expensive in the end.
Testing

When testing a high-tension

battery or single cells do not use

a flash-lamp bulb.  The current

taken is unduly heavy and will

materially shorten the life of the
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cells.  Also a volt meter used
for testing them should have a
high resistance or else the same
will apply. If a large condenser
is placed across your H.T. bat-
tery make sure that the insula-
tion is good, a condenser of the
type generally used for this pur-
pose has beén known to pass
quite a reasonable current.

Dust

Keep dust away from the top
of your H.T. battery; it provides
a leakage path, especially in
damp weather, that helps to run
down the battery, and also may
help to spoil the silent back-
ground that is so desirable a
feature for the reception of dis-
tant transmissions.

Seecescessresssretatesseseisrsntsestsces

A Soldering Hint
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r I\HE chief difficulty when
soldering is to keep the iron
really clean and the solder

running properly.  Now the

flux usually used by tinsmiths is

“ killed spirits,’’ but this is quite

unsuitable for actual use on wire-

less work. It has the property,
however, of keeping the iron per-
fectly clean and makes the solder
run well. The writer, therefore,
always has a pot of this flux on
hand, in which the iron is dipped
every time it is taken off the gas,

cesnevnssne

while the paste flux is used
actually on the job. By this
means soldering becomes not

only easier but quicker, and the
iron is always kept bright. At
the same time the use of killed
spirits is quite a good indicator
as to the heat of the iron. The
best heat to work at is when the
iron makes a kind of whistling
noise when it is dipped in,
though if it spits and sizzles
loudly it will do.

To make ** killed spirits ”” ob--
tain two or three pennyworth. of -
spirits of salt from 7your local
otlshop, together with a penny-
worth of zinc nails, Put the
spirits in an old jam pot and drop
the nails in. Place it outside on
the window ledge till it ceases to
effervesce. What is left of the
zinc nails should be left in the
solution, and it is now ready for
use.

C. P. A
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: A Handy Switching Unit

o

Bl

The switch is both compact and
easily made.

HEN comparing out dif-
‘;‘/ ferent pieces of apparatus

it is extremely useful to
have some form of two or three
pole double-throw switch handy
which is provided with good-
sized terminals to which connec-
tions can be made. The writer
having need of such a switch
promptly looked through the
‘ junk box '’ and found an old
three-pole ¢¢ Utility *” switch that
was mnot in use. This was
mounted up on a piece of chonite,
as shown in the drawing, and
nine terminals fitted, three along

the top edge, and three along
each of the sides, either set of
HT.

% L

Fig. 1.—The arrangement for com-
paring two variable condensers.

which could be connected in turn
to the three middle terminals.
This, therefore, constituted 'a

" A useful switch may be used for a variety of purposes and

calls for very lLittle

skill in construction.

EEEEREEEEEERT
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three-pole two-way switch. The
wiring up is quite straight for-
ward, the three centre contacts

on the switch were connected to
top

the row of terminals, and

z

Lt

Fzg. Ia. The connections when com=~
paring two anode coils.

those on cach side of the switch
tn the three terminals near to
them. The ebonite panel was
then mounted on a little wooden
base by means of a couple of
screws zlong the lower edge of
the ebonite,
Uses

This switch has many uses,

and a few of them are shown

2
=4
=4

| T ur

Fig. 2.— When comparing trans-
formers the above connections are
used.

1 shows how it can
compare two variable
in a receiving circuit.

Comparing Components

If the value of one is known an
approximate value can be found
for the other one. In a similar
manner two coils can be com-
pared, for instance, in a tuned
anode circuit by connecting the
anode of the valve and the H.T.+
to two of the centre contacts of
the switch, and the two coils to
be compared to the two corre-
sponding contacts on either side.
The tuning range of the two coils
can be compared, as well as their
efficiency, etc.

here.  Tig.
b2 used to
cendensers

897

Z.,,;/'///”7//// //// 5 II // I/ )

)

The connections behind the panel may
be followed from this drawing.

Fig. 2 shows how it can be
used to compare two intervalve
transformers. A double-pole
double-throw switch is an absolute
necessity if comparative readings
of any value are to be obtained,
as the amount of time elapsing
between the disconnecting of one
transformer and the connecting
up of another is auite sufficient
to falsify any observations made,
for not only is the ear unable to
retain  the exact volume and
quality for comparison, but also
the strength and character of
the received signal may have
altered considerably.

.
l

Fig. 3

—Showing how two valves
may be compared.

Comparing Valves
Fig. 3 shows how two valves
may be compared in any glven
circuit, and, if desired, a reaction
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coil may be placed in series be-
" tween the points marked with a
cross and coupled to the aerial

coil. In this case a condenser
will be required across the
L]
.
L3
-«
:
:
-
*
:
:
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HE Council of the Institu-
tion of Electrical En-

gineers have addressed a
letter to the Postmaster-General
in which it is pointed out that in
the Council’s opinion some of the
provisions of the Bill are of far-
reaching importance, and unless
modified will prove a hindrance
not only to wireless telegraphy
and radio science, but also to
electrical and physical research
and to the progress of electrical
science generally.

The Council urge that it should
be made clear that the words
““ any apparatus for wireless tele-
graphy '’ do not apply to such
apparatus except in connection
with wireless telegraphy, inas-
much as many pieces-of appara-
tus, such as condensers, crystal
detectors, valves, etc., are now in
common use in physical labora-
tories and by electricians gener-
ally for quite other purposes than
wireless telegraphy. -

Wireless Telegraphy and Signalling Bill

9900000000000 01000000000000000000000TI00R000000R00EANIANTIN0000ARSS0SSRSCICRTRREIRRRRRRS

‘phones of approximately .oo1
uE capacity, no doubt many
other uses will be found for this
useful little component by the
experimenter in his workshop.

lO.clc'l--t-..o....b'tol..l....'c.cl!l'll'.l.ll.00000l.000..uno'.c.lliottihbooltl.lllo00:

The Council strongly recom-
mend that all regulations made
by the Postmaster-General under
Clause 3 of the Bill should,
before being placed before Par-
liament, have been previously
submitted to a statutory Ad-
visory Technical Committee for
their consideration, such a Com-
mittee  to be  representative
“inter alia’ of the Royal
Society, the Institution of Elec-
trical Engineers, and the Radio
Society of Great Britain.

Clause % of the Bill which
applies the provisions of the Bill
to the use of etheric waves for
the transmission of energy,
might greatly interfere in direc-

tions quite outside its object,
namely, to prevent interference
with wireless telegraphy. It is

suggested that for this clause a
new one be substituted, render-
ing liable to penalties anyone
using . electro-magmetic radiations
of the radio frequencies com-
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monly used in wireless telegraphy
in such a way as injuriously to
interfere with the working of
authorised wireless telegraphic
stations.
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ST140 in South Africa E
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SiIr,—1 herewith wish to let you
know the results which I am at pre-
sent obtaining with the STig0
(‘* More Practical Valve Circuits ).
On various occasions I have tried
numerous four-valve circuits, but
have never obtained the results 1
do now with this wonderful ST140.
These are the results : Cape Town,
distance approximately g0 miles,
loud-speaker strength; Durban, 450
miles, loud - speaker strength.
KDKA, Pittsburgh, on three valves,
is received at comfortable ’phone
strength any time from 1.15 a.m. till
2.15 a.m., and on Sundayv mornings
from 3.30 a.m. till 6 a.m.; the
distance is 8,000 miles, which I
think is really wonderful reception
at this distance.

Wishing your excellent papers,
Wireless Weekly, Modern Wireless
and The Wireless Constructor every
success.—Yours faithfully,

Tommy H. Carson.

Johannesburg,

South Africa.

Our photograph shows the prize winning exhibit at the Schools
reported upon in our last issue,

898

Wireless Exhibition which was
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¢ THE FOREIGN RADIO
TIMES *’

Sir,—I should like to express my.
great appreciation of  Wireless
Weekly and also The Wireless Con-
structor. In the former I consider
The Foreign Radip Times is an
excellent feature, but personally 1
would like Hilversum to be in-
cluded.

If it is impossible to publish the
complete programmes for the en-
suing weelk, and if the various
foreign stations included in your list
have regular fixed times for their
transmissions, it might perhaps be
of wvalue to listeners to have the
times of the transmissions given (for
the following week) even if details
of programmes were not available.

I must say I thought the list
which you published recently, giving
a note of all the times through the
day and a note of the foreign trans-
missions occurring ateach time, was
very excellent, as with that, at any
time one wished, one could sce ata
glance what stations were trans-
mitting. - : : :

I might mention that I have re-
cently made up the ¢ Simplicity ”’
Three-Valve Set (Envelope No. 3
by G. P. Kendall, B.Sc.), which is
a great success, and am now busy
on the construction of the A.B.C.
Wavetrap, described ‘in = Envelope
No. 6 bv the same author.—Yours
faithfully, ) o o

) WaLter G. Buckelr.

London, E.C.3. -

SIR,—I notice with interest your
innovation, The Foreign Radio
Times, '

In my opinion it would be far
more useful if you were to publish
it as an entirely separate periodical.
It could then be more complete and
contain programmes for the whole
week, published a few days before
the first programme, for the benefit
of readers abroad.

In this way it would not encroach
on your space, which I would not
like to see done, as in my opinion
Wireless Weekly is far the best of
your three periodicals.

Might 1. add that the set I use
out’ here is the original * Trans-
atlantic Three > described by Mr.
Percy W. Harris in November, 1923,
Modern  Wireless  with  which

Chelmsford is audible all over a
medium-sized room on a small
Brown loud-speaker without any
L.F. wvalves, the distance being
about 1,000 miles'—Yours faith-
fully,

H. C. Grant Warsox.
Lisbon, Portugal.

The school set at the
Michael Faraday

Boys’ School, the
set being the ** All
- Concert-de-Luxe”’

Sir,—May I congratulate you on
vour excellent new supplement, The
Foreign Radio Times, now appear-
ing in Wireless Weekly.

It must be a boon to thousands
of listeners-in, who before found a
difficulty in identifying the pro-
grammes from the various foreign
stations,

May I suggest that in the near
future it is published as a separate
journal on the same lines and at the
same price as The Radio Times, for
as such I am sure it wonld reach
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a far larger public than it does as
a supplement to Wireless Weekly.
I wish it all the success it de-
serves.—Yours faithfully,
I. AL W.
London, S.\V.6.

Sir,—1I thinl the supplement that
you are now publishing in Wireless
Weekly supplies a definite need of
‘the amateur wireless enthusiasts.
I have found it of great use this
week-end trying to get Continental
stations on the wavelengths you
have given and thus saved much
time in experimenting.

I note that you are only giving
programmes for five days, and
wonder whether a full week may
be given shortly, and also the pro-
grammes for Spain—Radio-Iberica.
—Yours faithfully,

D. M. Hucnzs.

Romford.

A READER'S COLLECTION

Sir,—I hope the photograph en-
closed will me of interest to
you and your readers. My wife
sprang a surprise on me by having
them photographed quite unknown
to me, because she was of an
opinion I should like to sce my
family altogether, and where the
money goes; of course, that'is just
like a woman. Well, My, Editor,
now we have the photograph I will
endeavour to explain to you what is
on show. = You will notice I have,
to my mind, two improved cabinets
which . give a pleasing appearance,
and also offer protection to the
valves; one is on the right, a
finished two-valve, with dull-emit-
ters, and on tHe left, unfinished,
waiting for a circuit, is of the
sloping type with a fender on top.
The finished sets are the STrioo,
made according to Mr. Percy W.

Harris’s  description, = in  back-
ground; two-valve by Stanley
G. Rattee; one-valve—i.e., Simp-

son, and amplifying crystal set, all
of Modern Wireless; in addition
the ** Simplicity,”” which has left
for a holiday. They have all turned
out top-hole, and work a loud-
speaker 23 miles from 2L.O. . The
cabinets, I might mention, are made
of teak.—Yours faithfully,
W. W. Ficcins.
Brentwood.
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THE RESISTOFLEX RECEIVER

Sir,—1 enclose two photographs
of the Resistoflex receiver, and
I must say the reception and purity
of tone, as well as the volume are
marvellous. Previously I have ex-
perimented with the ST34, but to
my way of thinking the Resistoflex
is far and away above that.

Considering we dre 30 miles from
2LO, it renders with the purity of
an unamplified crystal, and is quite
easy to tune.—Yours faithfully,

ErNEST WatTs.
- East Grinstead. '

A SINGLE-VALVE RECEIVER
’ FOR KDKA

Sir,—1I feel I must write and tell
you of the cxcellent results I am
obtaining with the KDKA single-
valve receiver described by Mr. Stan-
Jev G. Rattee in the last number of
‘Modern Wireless.

. 1 have long been interested in
short-wave reception, but since my

I took the remainder of the wire
over from the coils and fixed ft
round the top of the wooden parti-
tion of my cubicle by the aid of
drawing-pins. This was to function
(or not!) as the aerial. 1 made an
earth connection by winding a piece
of bare wire round the hot-water
pipes, and concealed the set under
my bed. From ¢ p.m. to 10 p.m.
I picked up several French and
other . amateurs, one particularly
being quite loud. At 1r1.15 sharp I
tuned in KDKA quite easily, and
followed the whole of his dinner
concert. "He was not what one

might call loud, but perfectly dis-

tinct; T could follow every word
he said, and the music was quite
clear, especially a piece from ‘¢ Die
Meistersinger.”  Since then I have

nof had another opportunity of test-
ing the set, but all should go well
after such an eminently satisfactory
‘‘ maiden voyage.”

Incidentally, the valve used was’
a Cossor P1, which is nearly two
years’

old, and had only about

purse is not too well-lined, I have
been unable to find a cheap enough
design. However, when I estimated
that this set would not cost me
more than 12s. 6d., I decided to
make it straight away. All 1 had
to buy was some ebonite, a grid-
leak and condenser, a .ooor mfd.
condenser, and a .05 mfd. Mans-
bridge condenser. 1 stripped an old
w0005 mid. variable condenser of
some of its plates, to bring its capa-
city down to the required value.

I then put the set together,
exactly as described in  Modern
‘Wireless, being extremely careful to
keep the panel free from flux by
putting paper underneath all the
connections when soldering.

The Mansbridge condenser, which
is to shunt the H.T. and L.T., has
not yet arrived, and I do not know
what difference to expect in results
when it is fitted. The only other
difference to the specification is that
of 18-gauge wire for the eoils in-
stead of 16-gauge.

As soon as I had the set ready

An interesting collection of Radio Press sets made by Mr. Figgins.

18 volts potential applied to the
plate. Wishing you the best of suc-
cess with your most excellent jour-
nals.—Yours faithfully,

“ ScrooLgoy.”

Sir,—The receiver described by
Mr, Stanley Rattee in your cur-
rent issue of Modern Wireless is
easy to build and highly cfficient.
KDKA on 68 metres is rececived,
as stated by Mr. Rattee, at loud

telephone strength with perfect
clearness and - free from atmos-
pherics.

Thank you.—Yours faithfully,
Ceci. E. Baxsury (Major).
- Marden Hill, Hertford.

THE TRANSATLANTIC V.,

Sir,—Knowing that vou like to
hear of results obtained by readers

‘of Radio Press sets, 1 am writing
‘to let vou know my results with
‘the Transatlantic V, by Mr. Percy

Harris (Modern Wireless,

900

June,

‘Music, followed by
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1924). Having constructed the set,
1 had excellent results as far as
the first three valves, but on switch-
ing over to L.S. nothing came
through. On entirely retuning on

The *‘ Resistoflex’’ made by
Mr. Watts

both condensers or potentiometer,
results were obtained for about
5-10 seconds, after which the set
choked up and the trouble could
only be remedied by switching off
for a few moments.

- Eventually the trouble was put
right by changing the 80,000 ohms
anode resistances for ones of 100.000.
I have now got a set which I con-
sider - unsurpassed for all-round
efficiency, and I think that thanks
are due to Mr. Harris on the de-
sign. I am using the specified
components except for a Burndept
potentiometer in . place of the
dIgranic and a Burndept switch for
the Utilityv. The following are the
stations I have received at my home
on the Eastern edge of the New
TForest, 18 miles from 6BM. These
are all on a large Amplion loud-
speaker :  6BM,. London, Chelms-
ford, Cardiff, Manchester, Belfast,
Newcastle, Birmingham, Radio-
Paris, PTT, Petit Parisien, Madrid,
Hilversum, Hamburg, Frankfurt,
Leipzig, Nuremburg,

WBZ was recently brought in
on ’phones connected to L.S.
terminals and wusing five valves.

Harvard and
Yale baseball results. Quite loud
and clear, but jammed by dreadful
morse from Niton, [.W. I am

An ynderside of panel view of
Myr. Watts’ receiver

using two Cossor H.F. plain top,
Cossor detector and two Marconi
D.E.sB. Hoping this letter may
interest your readers (I myself am
a regular reader of your three
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periodicals), and wishing you the
best of luck.—Yours falthfully,
Winchester. 1. C. HamiTon.

[The first 80,000 ohms resistances
were obviously faulty, as very little
difference should be noted in mak-
ing the change.—ED.]

AN IMPROVED TWO-VALVE
RECEIVER

Sir,—I have built the Improved
Two-Valve Receiver described by
Stanley G. Rattee in Modern Wire-
less of January, and can easily tune
in Radio-Paris, 6BM, WA, sNO,
School of Posts, Paris, and Swan-
sea. I might mention that I am
delighted with the set.—Yours faith-
fully,

Kidwelly. E. T. Sumarr.

AUTO-COUPLING

SIR, — Mr. Kendall’s recent
articles on the efficiency of coils
have been very interesting and
instructive, especially  that in
Wireless Weekly, March 4, giving
the results obtained with the auto-
coupled circuit.

May I suggest this hardly went
far enough! And I crave for more
for this reason.  Stress seems
always to be laid on ‘¢ Selectivity,”
which for the valve user is essen-
tial, but is not so necessary for the
crystal user. For him the maxi-

‘Wireless Weelkly

mum phone strength from the local novice among novices, that the
station is the chief aim. signal strength lost on the “ 24’
It seems to me, admittedly a tapping on the above circuit could

. possibly have been regained and
A perhaps exceeded by e\tcndimf the
4"’ top end of the coil \\1thout the

‘ inclusion of the condenser,
D I am led to think this because
40 some time ago I constructed a
crystal set (from Wireless TWeekly)
L c T made with a ‘" Harris” X former
and 16 gauge wire, three slots of
20 turns each, and found it func-
& tioned best as in Fig. 1. Up to

then it was the best I have con-
structed or tried. Recently, how-
E —=L— : ever, at the request-of a friend, I

= made up a cheap set and cut out
Fig. 1-—The first circuit used by the condenser as in Fig. 2.

Mr. Warren. To my complete surprise, this

gave a slightly better signal strength
% than the X coil set, using identical
detector, phones, aerial and earth.

e

25 D It seems to me, therefore, that

o further experiment is required, and

s Y0 urws unfortunately 1 do not possess the

TAPPED LreRy 3 TomNS measuring instruments, or I think [

=3 should experiment with the circuit
=)L T of Fig. 3.

00— Possibly you will be able to say

“ no good ’* at once; on the other
hand, if you do try it, something
may be found out.
Thanking you for these excellent
E articles from which I have benefited
Fig 2.—The second arrangement tremendously.—Yours faithfully,
tried by Mr. Warren. H. W. WAaRREN.
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Note: Where it is intended that
_the tuner shall be permanently ad-
justed to one wavelength it is, no
doubt, desirable to omit the tuning
condenser altogether, and use a
finely adjustable inductance, so that
the maximum p.d. may be obtained
to operate the valve or crystal.
Practical considerations, however,
usually demand that it shali be pos-
sible to cover a wide band of wave-
lengths easily, and therefore a tun-
ing condenser is used. We hope to
publish further results of simple
tests on these circuits at an early
date.—Ep.

A CHALLENGE

SIR,—As one of many of your
Belfast readers who were interested
in Mr. S. A. Booth’s challenge to
Mr. Haddick in vour issue of Feb-
ruary 25, I and others should be
very glad to know from either of
these gentlemen whether the test
has been carried out or not, and if
so, with what result.

Surely if Mr. Haddiclk’s claim is
correct, he will have no hesitation
in accepting Mr. Booth’s challenge,
thus benefiting the Hospitals Wire-
less Fund to the extent of 20s.

My own personal opinion is that
Mr. Haddick has a rather strong
imagination, or perhaps he has only
been rehearsing a vivid dream. Of
course, if the test has been carried

out with success it is up to Mr
Booth as a sportsman to report the
result.—Yours faithfully,
T. H. HousTox.
Belfast.

A READER’S EXPERIENCE ON
SHORT WAVES

© Sir,—In your issue of Wireless
Weekly, No. 21, Vol. 3, it is stated

Z:

Fig. 3.—The circuit suggested by
Mr, Warren.

that the famous Reinartz, working
in conjunction with other experi-
menters in America, had discovered
that very short waves, below 30
metres, would not travel in the
dark. I do not propose to contra-
dict this statement, as I am not
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sufficiently expert in radio to pit my
knowledge against that of such
experimenters as John Reinartz,
but I would like you to know the
following : About four or five weeks
ago, whilst experimenting on what
I thought was 20 metres, T picked
up faint, clear music, and I re-
peatedly heard the call-sign WGY.
The music was remarkably pure
and free from distortion, atmos-
pherics were almost inaudible, and
the reception was entirely free from
the noise which has recently made
itself troublesome on the 40-90
metre band. T informed my radio
friends that I had heard a very low
harmonic of WGY on about 20
metres! Your issue, No. 19, Vol.
5, surprised me when it stated
WGY had been down on 15 metres,
but I did not communicate with
you as I thought it would not be of
sufficient interest in view of recent
amateur short-wave successes. I
now feel that it may interest you.
The circuit used was that of the
‘“ Low-loss Tuner,”” by Mr. Percy
W. Harris, but was panel-mounted
and only one valve used. The valve
was a Myers bright-emitter, and I
find it the best for short-wave work-
ing. Coils used were one 3-in. turn
in aerial primary, three turns aerial
secondary and five turns reaction.
The condenser was .ooo3 #F and of
c¢heap make. I was not using ex-
tension handles, and the slightest

TSA— T — = P P2 o>
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movement of my hands upset the
tuning, which was exceedingly fine.
1 held the station for about tventy
minutes with varying success, and
then, on attempting to ¢ step it
up,”” I lost it completely. The time
was between 2 a.m. and -3 a.m.,
G.M.T., but I forget the actual
date, as I did not take note of it
because I believed it was merely an
harmronic. My aerial is about 35 ft.
long, single, and is about 40 ft. high
at free end.

Although I have not since heard
WGY on this wave, I am of the
opinion that it is rather soon to
scttle definitely anything about very
short waves, as their behaviour is
very erratic,

It may also interest you to know
that, using the same coils, I have
heard WIZ clearing traffic by morse
to LPZ (Buenos Aires), and I have
written to the United States Naval
Research Laboratory at Washington
(NKF), for whom I am *‘ loggihg,”’
to ascertain his (WIZ’s) position
and wavelength. He comes in very
strong with and without aerial and
earth.

roar. I have arranged low-capacity
coil-holders and can use the set for
any wavelength.—Yours faithfully,
PavL MarsHALL.
Dublin.

GRID-CHOKE RECTIFICATION

Sir,—1I have read with interest
your article in March 11 issue of
Wireless Weekly under the subject
of Grid-Choke Rectification.

I beg to inform you . that some
months ago a patent was taken out
by me covering this means of recti-
fication, and as I am about to take
out complete letters patent, you will
be helping me if you could inform
me whether this method has -been
previously used and/or patented.

I have been experimenting for the
past 12 months with this particular
circuit (Fig. 8 in your article) and
have gone into the most exhaustive
comparisons with the leaky grid
rectification, and have found that,
given proper values to inductances,
capacities, etc., this method is
infinitely more efficient than the old
one.
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Brussels and Bournemouth clearly
audible over room 15 ft. square, and
America on every occasion the test
was made.

Should you be able to give me any
information as to previous investi-
gations of this particular circuit, I
shall be very greatly obliged.

Thanking you.—Yours faithfully,

PuiLip W. Lace.

Spital, Cheshire.

P.S.—Should you be interested
further, I am quite willing to give
you particulars as to values of
capacities, inductances, etc., to ob-
tain the best results from this very
interesting circuit.

[Please do so. See my note else-
where as to originality of the choke
in place of the leak.—ED.]

SINGLE-VALVE RECEIVER FOR
. KDKA

Sir,—I have ° constructed the
single-valve receiver for KDKA| by
Mr. Stanley G. Rattee in the cur-
rent issue of Modern Wireless, and
have found it a great success. I
have used it four nights and have.
successfully heard KDKA’s trans-

I would like to thank you for the

Results obtained so far are as

mission 11.15 p.m. to 12 midnight.

“ Low-loss Tuner,”” as it converted follows: Local Liverpool station, ‘The absence of mush and X’s is
me to short-wave working. I five miles away, full loud-speaker truly remarkable, and fading is only
would strongly recommend it to strength, using 6o volts H.T., slight. '
those who have not yet tried work- B.T.H. Bjs valve. Manchester, 33 Thanking you.—Yours faithfully,
ing short waves, as, apart from miles awayv, good loud-speaker Haynes.
morse, KDKA comes in with a strength. Four German stations, Portsmouth.

“ Now, it is quite & different story.
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

“R.G.”’ Strip Coil

Messrs. Faulkner & Co. have sub-
mitted a set of plug-in tuning in-
ductances, from the customary
No. 25 to the No. 200, for our trial.
These are of a very interesting
type, in which a genuine effort has
been made to produce a coil of really
low high-frequency resistance by the
use of copper strip, spaced laterally
as well as insulated between layers
by paper dielectric, and wound in
the form of flat spirals. The result
ds certainly a coil of unusually low
resistance, small reaction-demand,
and good selectivity, in the lower
members of the series. But the
writer did not expect, from first
principles, and from an elementary
consideration of the usual distribu-
tion of high-frequency currents in
adjacent conductors (especially when

in the form of strips with successive
lavers wound closely together in
spiral form), that such an arrange-
ment would show a materially de-
creased resistance below that of e.g.
No. 22 or 20 S.W.G. wire properly
air-spaced, so as not to crowd the
major portion of the current flowing
to a minute portion of the outer
skin at the outer edges of the spiral
(as undoubtedly must occur here).
Actual comparison showed that this
a priori reasoning was sound; the
coils did not exhibit any lower re-
sistance than a coil of the type indi-
cated, though both reaction-demands
and selectivity were considerably
more favourable than in the aver-
age fine-wire commercial coil. As
usual, there was less difference
noticeable in the larger coils and at
lower frequencies, where H.F. re-

sistance is so much less serious a
phenomenon.

It is evident that great care must
be taken with these coils to keep
them very dry on account of the
heavy dielectric losses in the mass
of paper insulation if any damp
penetrates the latter.

The tuning range, on trial, with
a P.MG. aerial and .ooo5psF
(actual) tuning-condenser in parallel,

together with inevitable casual
panel and distributed capacities, was
found to be:—No. 25, 1,160-900

kilocycles; No. 35, 1,040-770 kc.;
No. 40, 860-600 kc.; No. 50, 680-
480 kc.; No. 60, z00-410 kc.; No.
25, 400-325 kc.; No. 100, 375230
kc.; No. 150, 260-172 ke.; No. 200,
204-130 kc.; covering therefore the
range of wavelengths for practical
reception from 260 to 2,300 metres

ow—make
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this better. BRITISH way
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amplification and yet obtain greater

glunr‘i:t): of signals and quieter
tioning  than has previously
been po:
On test a six-valve set fitted with
e transformers  gave greater
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distortion.
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eliminate all chance of short-circuit-
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OSCILLATOR COUPLER

In addition to the Super-
Heterodyne Transformers we
have introduced an Oscillator
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broadcast band with a~ .0005
Variable Condenser, The
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terminals. Price£1:0:0
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with adequate overlap, and giving
good choice of reaction-coil at all
points.  On account of the low
H.F. resistance of the short-wave
coils, a smaller size than usual of
reaction-coil could be sometimes
chosen, particularly when using a
series tuning condenser. Similarly,
the No. 25 coil would oscillate on
an aerial with which no oscillation
at all could be obtained with the
ordinary type of coil. With a .o003
#F  tuning-condenser and casual
capacities alone, as in a secondary
grid coil or tuned-anode, the No. 6o
! amply covered the whole short-
wave broadcast belt from 580 to
1,130 kec.; the No. 75 with a .ooo02
uF covered about the same belt,
from 570 to 940 kc., and can, there-
fore, be used in this position for
other than the short-wave relays.
5XX and Radjo-Paris came in very
well on the No. 200 with No. 150
reaction and direct coupling.
The coils are well made and
highly finished. The coil base is of
a ceramic material, and is rather
brittle; care should be taken not to
attempt to force the plug in an ill-
fitting holder. Provided that it is
kept very dry, we have no hesitation
in recommending, from our tests,
this interesting type of coil, which
represents a  distinct step in
advance towards a really low-loss
plug—m inductance,

Back-of-Panel Coil-Holder

A new pattern of two-coil-holder
for mounting behind the panel made
by the Grafton Electric Co., which
has been already noticed in these
columns, has been submitted for our
comment. In this later pattern
(which is similarly of the one-hole-
fixing variety) an extension slceve
has been fitted to the central
column which carries the fixed coil-
holder and the co-axial spindle on
which the moving coil-holder rotates.
Both coils are thus carried well
away from the back of the panel,
the nearer fixed coil having a clear-
ance of some 1} in., and hand-
capacity effects are very much
reduced. Otherwise the instrument
is of similar design and finish to
that already reported on.

Hewetson Crystal Detectors

We have received from Messrs.
Hewetson, Son & Co. some samples
of crystal defectors of the conven-
tional cat-whisker and galena type,
the one pattern for panel-mounting
in a vertical position, the other of
horizontal  arrangement already
fitted on a small insulating base
and provided with micrometer
adjustment. Both have the essen-
tial parts of the mechanism enclosed
in glass tubes.

The vertical type is on a circular
base just over 13 in. diameter, to
be secured on the panel by means
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of a back-nut on a substantial brass
column and by a screw which also
holds the crystal-cup and provides
the electrical connection to the
latter. It stands about 3 in. high
overall. The usual universal joint
and sliding adjustment is provided
at the top for the whisker-holder;
the universal joint is tightened by
means of a large milled head nut
which, when removed, allows of the
dismantling of the instrument and
of free access to the crystal cup.
The crystal is to be held by an
annular screw-cap or cover, which
has an aperture of less than 1 in.
diameter. This appears to be on
the small side, since so small a
surface of crystal is exposed for
the exploration of the whisker,
which will very soon wear the sen-
sitive spot in the nightly setting.
On trial, the holder worked freely
and without shake; the whisker
was observed to be of a favourable
tvpe and fineness.

The horizontal type has again the
usual sliding and universal ball-and-
socket movements; but the crystal
holder (of the samie type as in the
other instrument) has an indepen-
dent fine adjustment in the form of
a small longitudinal movement
given by a micrometer screw, and
controlled by a second insulated
knob on the oprosite end from the
whisker-holder. The whole springs
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sut of place for dismantling and
renewal of the crystal, etc. It is
provided with two substantial ter-
minals on the insulating base. The
latter is nearly 4 in. long by 1} in.
wide, and can be used on the table
for experimental work. On trial,
the fine adjustment device was
found to give excellent critical set-
ting of the whisker, with the neces-
sary light pressure from the springy
whisker fitted. We should have
liked again to have seen a larger
crystal cup fitted for regular use.
A Knob and Scale-Fixing Device
Most experimenters have experi-
enced from time to time the annoy-
ing habit that knobs and scales
show of working loose on their
spindles, -when trust is perforce
placed in the jamming action pro-
duced by screwing the knob hard
down on to a lock-nut on the other
side of the scale. Very few knobs
and scales are fitted with proper
substantial set-screws to obviate
this difficulty, and when so fitted
there is a tendency to injure the
thread of the spindle, and also to
make fine adjustment of the zero of
the scale a matter of some pre-
cariousness. To overcome this
difficulty Messrs. Grafton Electric
Co.
simple locking device fitted to a
finely finished knob and bevel scale
of the usual type, and for applica-
tion to the ordinary No. 2 B.A, con-

have recently brought out a.

denser spindle. This device, which
we have had an opportunity of
putting to a severe test, has a small
conical split sleeve, operating after
the manner of an ordinary draw-in
drill or brace-chuck, by being pulled
up into the conical central bore -of
the bevel scale (provided for this
purpose with a substantial boss), by
means of a wide bore nut mounted
in the knob itself, and which screws
over the end of this sleeve. When
applied on either a smooth or

_screwed spindle of the corresponding

size the split sleeve grips the spindle
firmly, when the scale is held
stationary and the knob screwed
down hard, and this without turning
the spindle itself. Accordingly the
knob and scale can be secured
firmly without disturbing the setting
of the instrument, and the scale set
to zero with equal ease. There is
not the same tendency to loosen
other nuts and fittings on the same
spindle (especially on a variometer
spindle in the home-made varicty)
as with the older device of jamming

lock-nuts. We can strongly recom-
mend this simple and effective
device.

Audio Choke

From Messrs. Grafton Electric
Co. we have received a sample of
their audio-frequency choke for filter
circuits and for choke-capacity coup-
ling in general, etc. This is uniform
in size and build with the large new
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patterns of L.F. transformers of
the same make recently reported on
in these columns, the only apparent
difference being that there are but
two terminals in the place of four.
The same generous and well de-
signed magnetic circuit is used, and
the makers claim that there are no
less than 30,000 turns of wire on this
choke-coil.

Tested practically in choke-capa-
citv coupling, it was immediately
apparent that the high inductance
provided, together with the generous
iron core, gave sufficient impedance
over the whole of the available
audio-frequency range, so that there
was no distortion noticeable at all
traceable to the choke., = With an
efficient transformer-coupled three-
valve circuit in the outer sub-
urbs, using this choke-coil in the
usual type of filter-circuit across the
loud-spealker, on the extremely criti-

cal test of Paderewski’s piano recital

from 21O, magnificent rendering
was given over the whole piano
range, from the high runs in the

treble to the thunderous bass, at an
intensity which taxed the capacities
of a small power valve with ample
H.T. voltage and 8 volts grid bias.
We can strongly recommend this
large, finely finished instrument for
such purposes, and as an insurance
against breakdowns in the fine wind-
ings of telephones and loud-speakers
when heavy anode current is used.
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D. M. B. (RICHMOND) has
built a two-valve and crystal reflex
receiver employing a form of the
Grimes circuit, in which both the
valves act in a dual capacity,
so that two stages of high-frequency
amplification are provided and two
stages of note magnification. He
finds the set extremely unstable,
the main trouble being self-oscilla-
tion at high frequency. He asks
for any suggestions for stabilising
this receiver, and suggests that he
should insert a potentiomefer to
control the grid potential of the
two valves.

The method suggested by our cor-
respondent is not one which we
would recommend, because it in-
volves the placing of a positive bias
upon the grids of the valves, which

is most undesirable from the point
of view of distortionless low-fre-
quency amplification. Better results
would probably be obtained by the
use of the conventional arrangement
of a variable high resistance con-
nected across one or more of the
tuning circuits. For example, a
variable anode resistance might be
connected directly between the aerial
and earth terminals, and if this does
not give a suitable degree of control
another might be connected across
one of the tuned inter-valve coup-
lings.

T. M. E. (DROITWICH) has been
informed that instead of using an
earthing switch as a protection
against lightning, he can quite
easily make for himself an earth
arrester spark gap, and asks our

opinion with regard to the efficacy
of such a device.

The earth arrester spark gap was
originally used as a means of dis-
pensing with a change-over switch
from a combined transmitting and
receiving installation, the apparatus
consisting of an exceedingly short
spark gap placed in series in the
earth lead, across which the strong
transmitting current jumped in a
series of sparks. The received sig-
nals, however, were, of course, un-
able to jump this gap, and so passed
through the receiving apparatus
which was connected in parallel
with the gap. Such an arrange-
ment is a decidedly difficult one to
arrange in a really efficient manner,
since in most cases the earth arres-
ter gap itself forms a condenser of

Wireless Gramophone Loud Speaker.

T5¢PDulce-Cone

is a Link between Your Wireless Set
and the Gramophone.

The Dulce Tone is NOT AN ATTACHMENT.
simply by placing the needle of the gramophone on the

It is used

The PRECISE SUPER MULTI FORMER

One “Instrument Which Does the Work of Four.

Replaces all long wave transformers in any type or
modification of the Superheterodyne circuit. This
instrument has met with the unanimous approval of
noted radio experts and isalready demanded by the
public which is rapidly learning of’ its superiority
‘overthe conventional type of Superheterodynetrans-
former. It cutsin half the time and eliminates all
trouble in building a Superheterodyne and insures
the builder of successful results due to the short con-
nections that are required from the instrument to
the respective valve sockets thus preventing the
experimenter from unconsciously causing undesirable
coupling between circuits.

Price £4 17 6.

'Fully illustrated constructional booklet including
full size drawing on Dbuilding th 5
McLaughlin Super Heterodyne / =

N.B. All our products are fully tested and guaranteed by our Principal,

C. G. Vokes, A.M.1.Mech.E, etc.

C. G. VOKES & COMPANY, 38, Conduit St., Regent St.,

Telephone : Gerrard 4693,

vibrating reed of the Dulce Tone. It does not require the
removal or change of any part of the machine. Dulce
Tone can be used and then laid aside as easily as a record
—in fact, the operation is virtually the same. Hence, it
does not reduce the use or availability of the gramophone
for the playing of records.

Price £2 10 0.

ModelS, for use on
all Gramophones
except Victor
Victrolas, on which
Model V is used.

FREE GIFT

To all purchasers of either of
the components advertised,
sending the name and address
of their local dealer, we will for-
ward post free a dainty nickel-
plated match box holder and
ash receiver for car or home use,
sold in the Motor Trade at
7/6 each.
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quite considerable capacity with its
attendant losses. It is, no doubt,
feasible to make such an appliance
reasonably efficient, but its difficulty
from the point of view of the ama-
teur constructor does not seem to us
to justify the trouble involved.
Somewhat similar devices are upon
the market, and may be purchased
at quite reasonable prices, but they
do not, of course, completely isolate
the receiving apparatus from the
aerial itself in a way that a double-
pole change-over switch does,

H. A. (TRURO) asks for general
advice for the construction of a
complete receiving equipmenf to
give him reliable signals from
Chelmsford, with the minimum of
interference from shipping. He
states that his experience shows
that a frame aerial will be practically
essential, and he is prepared to
build guite a large one.

We fear that our correspondent
will find that a rather large number
of valves will be needed to give him
anvthing like good signal strength
from a frame aerial in Cornwall,
since we have had numerous reports
that in the Truro area §XX is ex-
tremely weak, an easier station to
receive being Radio-Paris.  The
frame may be of 8 ft. diameter,
with twenty turns of wire of a

gauge not less than No. 18. The
spacing between turns should not
be less than % in., and the usual
attention should be devoted to the
careful insulation of the winding.
Since our correspondent informs us
that he has achieved a reasonable
amount of success by means of a
high-frequency amplifier containing
three stages of resistance capacity
coupling, following upon a special
ultra-selective tuner, we think that
the same amplifier might be used
with the frame aerial, although the
amplifier itself does not assist the
actual selectivity of the frame. Three
high-frequency valves should be
adequate with the addition of two
stages of low-frequency for loud-
speaker work.

H. R. H. N. (N. 16) asks what is
meant by an * artificial >’ aerial. He
also wishes suggestions for experi-
mental fransmission work.

An ‘¢ artificial aerial ”’ is a com-
bination of inductance, capacity, and
resistance, giving the same general
electrical effects as an ordinary
aerial, but so disposed that it does
not appreciably radiate energy. Such
arrangements are useful in experi-
menting with transmitting circuits,
but it must be undersiood when
using them that it is impossible to
estimate such values as range of the
set, quality of modulation, etc. The
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following are lines of research suit-
able for experiment in transmission.
(1) The best arrangement of wiring
and earth connections. (2) Methods
of reducing loss at the leading-in
insulator. (3) Various forms of
counterpoise with and without an
earth connection at the same time.
(4) Circuits which are not affected
in their oscillation frequency by
variation in  aerial resistance,
height, etc., due to swaying in the
wind. (5) Short-wave transmission -
below 200 metres with a view to
finding best radiation methods.

B. L. T. (LLANELLY) experiences
difficulty in obtaining a critical
adjustment of reaction.

Your set appears to be suffering
from a trouble known as overlap,
for which you should apply the
usual remedies. These are as fol-
lows :—Try different makes of
valves for the rectifier, and vary the
plate voltage and. filament current
of the high frequency and rectifying
valves separately. You might also
try varving the value of the grid-
leak.  The ¢ howls” which you
have heard are, of course, quite nor-
mal in such a receiver, but yours
appears to be somewhat uncontrol-
lable. We think that when you have
corrected this difficulty you will be
able to tune in other broadcasting
stations.

RADIO PRESS ENVELOPE NUMBER 8. 1u1/6

W TO MAKE A ONE VALVE
RECEIVER
By WENBERT K, SLNPsON
EVEPY POISIALE DETAIL GIVEN

ASK vOsIETURITICR

Radio Prass Led

iz

1/6 NET.

from a broadcasting station.
able from many stations.

from the Publishers,

RADIO PRESS, L™

RADIO PRESS ENVELOPE No. 5.8,

HOW TO MAKE A ONE VALVE ¢
REFLEX RECEIVER

By Herbert K. Simpson

{Post free 1/9)

This envelope contains full and elaborate sheets of instructions,
two full-size blue prints, three sheets of photographs on art
paper and a sheet of working drawings.

An ideal one valve set for working a loud-speaker up to 10 miles
Strong "phone signals are obtain-

Obtainable from all Newsagents, Bookstalls, local Wireless Dealers or direct
When ordering direct be sure and quote Envelope No. S. 8.

Bush House, Strand, W.C.2
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HAT are the latest improvements in Radio : how far has so-and-so invention

w been dc\-cblz:d and how will it affect or influence listeners-in 3

What new circuits have been devised ; what additional benefits are to be derived
from their adoption? What is a suitable set for me to build next, or how can |
make use of my components ? All these, and many other questi 1

of an analog

character, are fully dealt with in the Splendid New Issue of ** Mobers Wirgiess ™
now on zale throughout the country. is, your favourite journal, excels itself
by its fearless originality and exceptional brilliance displayed in the current number,
which includes articles from writers whose names are houschold words. These
experts contribute a really interesting, instructive and powerful work for the general
benefit of the Radio public,

All experimenters will appreciate a serious endeavour on the part of G. P. Kendall,
B.Se., to assist their entry into the field of superheterodyne reception, which is very
little known to most British enthusiasts, The article is entitled ** An rimen~
ter’s Su nic Receiver,” and the set, which is described in full detail, is
thoroughly practical and effective. It is especially designed to fadlitate general
experimental work on the superheterodyne, and is used by the author himself for
this purpose.

Readers desiring to construct a useful set without delving unduly into the intricacies
of wireless technique have been fully Pro\-idcd for by A. D. Cowrer, M.Sc., who
describes “ A Simple Selective Set.” This receiver, as its name implies, ensures
se]e:hcl:i\fily. and its construction should be well within the capabilities of the modest
enthusiast.

In addition to this, there is an interesting article by Percy W. Harmis, M.LR.E.
(Assistant Editor) giving most valuable advice to those who, owing to lack of in-
formation on some minor points, have hitherto hesitated to step into the field of
constructors and experimenters.

That other grades of our readers have been suitably provided for will readily be
seen from a brief glance at the Contents selection.

If you contemplate a new receiver, or an addition to your existing set ; if you wish
to augment your knowledge of wireless or test a new circuit, ** Mopery Wingress "
will show you how, and, moreover, in the most interesting and economical manner,
Buyyourcopyto-day. Itisasgoodasacourseof Wireless. I/-percopy.
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’ Sterling radio has a place in
B, 8 outdoor life, for everywhere ;
' on sunny days it is ready to
- ;- provide the constant charm o)
[ of music, song and speech. AN
PO On the river, in the garden,

-y

The

STERLING
“DINKIE"
Loud Speaker

The little fellow with the
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speaker without equal in
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SR A ’* the sea—what prospects
~ happy pleasures it opens
=-up for spring and summer !

Convenient apparatus giving per-
fect results will enhance the enjoy-
; /,f/ Y {/7 ment of broadcast reception—that -

e
" is why the Sterling way is the

\\\ | - . sunny way in radio.
|
i Test the truth of this claim where
- [ W, you will, for Sterling producu
Qe A have a world-wide reputation for

*> - unfailing efficiency and convenient
. '. simplicity. Dealers everywhere o
are ready to demonstrate. 1-I\‘
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LoudSpeaker
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ments and & reproduc-
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Sterling publication No.

c gives full partic-
ulars of Sterling Radio
apparatus. Ask your
dealer for a copy.

P

THE STERLING *ANODION-ONE™

A highly efficient one-valve receiver giving splendid
results often at consi i
able conditions. The tuning uaits available for this set

cover & wave-band of 275- :600
metres. With B. B C. cm! &

without sccessories,

rable distances u Ul -

W
s/eal;“

"
—_Lonpows =
Advt. of STERLING TELEPHONE AND ELECTRIC CO, LTD. i
210-212, Tottenham Court Road, London, W.1 Works : DAGENHAM, ESSEX
& @ & &
Printed for the Proj rirm Rapio Press, Lrp., Bush House, Aldwych, W.C.2., by Tmas Avexus Press (L. Upcott Gill & 8 Ltd.), 65-57, D
Lane, London w.c.z‘.' b:'!shm on Wednesday of eacti week at 5, Bolt Conrl, Fleet Street. I“:o;d:n “!"f.‘l. Adﬂi:ns lnlr Bnh-.:r':phons and dimr:lz

Communications .“B'Ilii'l llauu Strand, London, W.C. Advertisement anazers \—BARCLAYS ADVERTISING L1p,,
w.C.2 Registered us & newspaper and for transmission by Canadian Magazine Post. Subscription rates :—32/6 per annum,
months post free. Bole Agents for Australasia :—Gorpox & Goren (Australasial, Lro For Canada :—Iwreriae News Lrp

Cinrrar News Acexcy, Lin  For Japiun 8w & Prazan, Lre.

Bush House, Strand, Londonm,
16/3 for aix
For Soutn Africs :—


http://www.cvisiontech.com

Wireless Weekly, 6d. Net. Wednesday Apeil 8th, 1926

S AT TN SR T L
s stk .



http://www.cvisiontech.com

2 WireLess WeexkLY

ADVERTISEMENTS ApriL 8TH, 193§

Burndept lead agaln'

A Short Wave Receiver for 50-150 metres

— v CUT HERE = me oo

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

Please send me Publication No. 69,
giving full particulars of the new
liliur;ulh‘.uu Short Wave Receiver,

Do e R T P

ADDRESS.

DATE,..cooivnceiinennee * Wireless Weekly," 8/4/89.

HE Ethophone Short Wave Receiver has been

produced in order that anyone who can handle

an ordinary broadcast set can receive ultra

short wave transmissions with ease and certainty.
The use of short waves is decidedly on the increase,
and as ordinary receivers are not quite suitable for
such wave-lengths the introduction of an instrument
specially designed for the purpose will be welcomed.
The instrument has a wave-length range of 50-150
metres, covering amateur radio telegraphy
stations and KDKA, the renowned Pittsburg
broadcast station which transmits nightly on 64
metres. Any evening anywhere in Great Britain,
it is easy to log dozens of American amateur
stations, and, after 11,30 p.m., KDKA will be
received at full telephone strength, and at loud
speaker strength when a one or two valve
amplifier is used. The new Ethophone model
will be found all that can be desired by the most
experienced amateur., It is quite simple to
operate, the controls being four in number—two
tuning condensers, a special vernier condenser so
arranged that tuning in a 60 metre station is as
easy as tuning in a 400 metre station on an
ordinary set, and a reaction control. A single
switch controls the lighting of the two valves—
detector and low frequency amplifier—and gives
two separate wave-length ranges of 50-100 and
80-150 metres. No plug-in coils are required.
The panel of the Ethophone Short Wave Receiver
s fre¢ from untidy wires, as all terminals are
plac ed bonveniently at the bdrk of the cabinet.
This receiver matches the Ethophone Power
Amplifier (Mark IV) with which it forms a four valve short
wave receiver of enormous range and power,

Write for particulars of this mew Burndept instrument.,
Ethophone Short Wave Receiver (No. 1540), 50-150 metres, without

valves or batteries B
Marconi Licence, {: 58. £17 10s. 0d.
Ethophone Power Amplifier, Mark IV (No. 15.{0} two-valve type,
without valves or batteries 2
Marconi Licence, £: 55.
Purchase Burndept by ifs name—s: |ba'1m.es arg not the same,

BURNDE

BURNDEPT L'I'D.. Aldine House, Bedford St., Strand, Londen, W.C.2.
Telephone : Gerrard go7:. Telegrams : Burndept, Westrand, London,
LEEDS: 12, Basinghall Sireet (near City Squarn)

CARDIFF: 67, Queen Street. NORTHAMPTON : 10, The Drapery.
BIRMINGHAM : Winchester House, Victoria Square,
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OW that broadcasting is no
longer a novelty, but has
settled down as a regular

and much appreciated ingredient
of our daily life, it is well to con-
sider whether an effort should not
be made to place summer-time radio
on a proper footing. Mere state-
ments that ‘‘ this will be a radio
summer ! > or pretty pictures de-
picting dances on lawns will not
carry us very far. The public as a
whole must be educated up to the
important advantages of radio as
a summer-time amusenient.

So far, the public has not
evinced any special interest in
portable sets, although we believe
that last year some of the best
known commercial makes sold very
well, and the Radio Press portable
designs were made up in consider-
able numbers. In the main, however,
the broadcast listener prefers to
use his wireless at home, and
if he has a set using telephones,
then the warm weather will soon
bring home to him the inconveni-
ence of wearing headphones in the
dining-room when the rest of the
family are sitting in the garden.

There are at present on the market
a number of exceilent loud-speakers,
which, used with suitable receiv-
ing gear give a reproduction which
pleases the most fastidious. - Most

loud-speaker manufacturers adver-

tise their products in such a way
as to appeal to the more experienced
listener. The beginner with a

crystal set glances at the advertise-

Phona: Clty, OOLL.

ireless
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ment, and says to himself : ‘“ That
is no good for me. My set will not
work a loud-speaker.’’ There are
still thousands of people who do not
realise that the attachment of a
two-valve amplifier to a crystal set
will, in the great majority of cases,

give full loud-speaker strength and

admirable quality.
Of  course, the B.B.C. musi
do their part. For the summer
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period there should be a thorough
revision of the lecture programmes
to make them suitable for the time
of the year. Important items
should, we think, be placed towards.

the end of the programme as
in the early hours of the
evening most people are likely

to miss them.
At this time of the year hun-
dreds of thousands of people are

Summer-time Radio

wondering where to go for
their holidays.
ties at the great seaside resorts
are nowadays fully alive to the
importance of publicity. Why
not run a series of evening talks
explaining the advantages and
facilities of the various watering
places? On one evening, for
example, we might have a twenty
minutes talk on the merits of
Brighton, while on another evening
a speaker connected with some re-
sort in North Wales might
explain the charms of his par-
ticular locality.  There should
not be the slightest difficulty in
obtaining the right speakers.
Again, this year thousands of
new motorists will be on the
road. There might be a weekly
talk from each of the main
stations on suitable trips in the
Jocality for half-days and week-
ends, the state of the roads,
and other such matters.

Finally, there will be this year
still more dances in the open-
air, to the music distributed from
loud-speakers.  Cannot the Savoy
Band be persuaded to give us a
few new tunes? We believe the
British Broadcasting Co. pay quite
a considerable fee for the privilege
of broadcasting these bands, and
this fee, of course, comes from funds

conttibuted by the public, and
the public is getting just a
little tired of the present well-

worn tunes.

The town authori-
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HE Oxford boat is
sinking !’

By this brief
but dramatic state-
ment from three
ot loud-speakers, the
hundreds of spectators in the
Cambridge enclosure at Dukes
Meadows were informed of the
unfortunate end of Oxford’s hope
of victory in the race.

M.L. Etona

The words were actually
spoken by our representative on
board the motor-launch Etona,
following the competing crews,
and, by means of a low-power
short-wave transmitter on the
launch and a temporary receiv-
ing station with loud-speaker
equipment in the enclosure, every
incideat, from the ‘‘ toss for posi-
tion” to the time when the

i

The wireless launch which followed the competing boats.

boat
post,

Cambridge
winning
reported.

Although wireless telegraphy
has been employed previously on
similar occasions—the last two
races being reported by means of

passed the
was faithfully

The receiving apparatus installed in the van at the Cambridge enclosure.

2

8o-metre spark transmission—
this was the first time the spec-
tators heard the spoken words of
an actual eye-witness of the race
from start to finish. . Judging
by the cheers which greeted the

various  announcements, the
method was  successful and
appreciated.

The Arrangements
The complete arrangements

were undertaken by Radio Press,
Ltd., in co-operation with Burn-
dept, Ltd., at the request of Mr.
H. E. Morrison, the President of
the Cambridge Boating Club,
who, owing to ill-health, re-
signed in the early stages of the
crew’s training.  Mr. Morrison
himself contributed largely to the
success of the radio undertaking
by facilitating arrangements and
personally assisting in the several
preliminary tests.  He will be
seen at the wheel of the launch
in the above photograph.

The Technical Aspect

Apart from the practical or
utility side of the matter in
which radio telephony may be
regarded merely as a means to a
certain end, the technical aspect
is interesting, and the writer
purposes giving a brief descrip-
tion" of the apparatus employed,
together with an account of the
tests made and the incidental
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The transmitting apparatus and batteries on the launch.

difficulties
overcome.

The technical organisation and
responsibility for the success of
the undertaking was in the hands
of Capt. R. Tingey, Chief of the

encountered and

Radio Press Service Depart-
ment, assisted by the present
writer.  All the apparatus used

was supplied by Burndept, Ltd.,
who courteously arranged that we
also had the valuable assistance
of two members of their experi-
mental staf—Mr., J. H. D.
Ridley (who will be. remembered
in connection with long-distance
transmission and reception) and
Mr. S. Hills.

The Transmitting Station

The small motor-launch did
not afford many facilities in the
way of aerial erection, but, as
will be seen from the photo-
graph, we managed a small but
serviceable two-wire aerial
attached to spreaders and sus-
pended between two light wooden
masts, each about g ft. high.

The Aerial

The two wires were joined in
the usual ““ V ”’ to a single wire

down-lead connected to the
aerial terminal of the trans-
mitter. It was subsequently

found necessary to add an exter-
nal aerial - tuning inductance,’

_lard o.40)

and during the race a peculiar
incident occurred in which this
inductance figured largely ; but of
this more anon.

The earth connection was
made to the frame of the launch
engine. An alternative ‘¢ earth,”
consisting of a coil of bare
copper wire trailing in the water
over the side of the launch, was
also tried, but did not prove any
advantage.

The Transmitter

The transmitter itself con-
sisted of two separate but inter-
connected units; the oscillator
valve, control valve (each a Mul-
and sub-control or
speech amplifying valve (D.E. 3),
together with millie neters to

HoooonoooonoonunNooRuYnouEEogRnyl
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How the progress of

this historic event was

reported by radio tele- 3
-]

phony for the first %
time. g

B
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indicate plate and grid currents
to the valves and filament volt-
meter, being fitted to  the Ileft-
hand unit, whilst the tuning,
reaction and modulation adjust-
ments with high-frequency am-
meters to indicate the currents in
the aerial and closed oscillatory
circuit are in the right- hand
unit. (See photo of transmitter
on this page.)

Cali-Sign

Special permission for both
stations was, of course, obtained

A general view of the receiving station and signal mast.

3
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from the Post Office authorities,
and the call-sign 2CU  was
allotted to the transmitter. That
many local amateurs searched for
and found the transmission was
clearly shown by the ‘‘ chirps ”’
of oscillating receiving sets heard
at the receiving station. With
the exception of one offender,
however, who interrupted once or
twice, we were pleased to find
that, during the whole of the race
period, recelving sets in the
vicinity were kept under proper

control.  For this sporty con-
duct, our thanks to those
concerned.

The Receiving Station
The Radio Press, delivery van
formed a suitable shelter for the
receiving apparatus, which con-
sisted of a newly designed short-
wave receiver and power ampli-
fier—both by Burndept, Ltd.—

operating three Ethovox loud-

speakers.
The receiver, which includes a
detector valve (D.E.3B) and

low-frequency amplifying valve
(D.E.3), is capable of tuning-in
wavelengths from 5o to 150
metres, and, in conjunction with
a single-wire aerial from the van
to the crossbar of the signal
mast shown in our photograph,
gavé excellent reception, the two-
valve power amplifier with D.E.5
valves being readily switched on
when full loud-speaker strength
was required. The receiver unit
alone on a six-foot vertical aerial
wire and usual earth connection

will bring in KDKA quite
readily.

The Earth
The ‘‘ earth” consisted of

about 20 feet of bare copper wire
placed beneath newly laid loose

Capt. R. Tingey testing the transmitter. Note the aenal mductance
referred to in the article.
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The writer on the launch during
the trial run.

turf alongside the van. For the
actual race period the three loud-
speakers were placed at some
little distance from the van, one
being inside a marquee about 40
yards from the receiver, a second
being suspended from one of the
guy ropes of the signal mast,
whilst the third loud speaker
stood on top of the van.  This
gave a satisfactory distribution
of sound over the whole enclo-
sure, speech being clearly audible
at about 35 vyards from each
loud-speaker.

Preliminary Trials

In order to ensure success,
several tests were made. In the
first place, the receiving appara-
tus was temporarily installed in
the Leander Club House and a
short transmission made from
the launch in the river, followed
by a full-course test, with Capt.
Tingey operating the receiver in
the Club House and the writer
tran%mlttmg from the launch.

In addition to slight trouble

" with the microphone (readily rec-

tified on conclusion of the run),
difficulties occurred apparently
due to (a) engine vibration of the
complete transmitter ; (b) enginke
noise entering the microphone,
and (c) magneto ¢ click.”
Further trial and -examination
eliminated the first- named trouble.
The second was  overcome by
inserting a wad of cotton wool
into the mouthpiece of the micro-
phone, but the magneto noise
was never completely cut out, and
was apparent during the final
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transmission, but not. to an ex-
tent which interfered  with
reception.

A peculiar effect was noted
during the run. As the launch
passed beneath any of the
bridges, the reading of the aerial
ammeter dropped slightly and,
at the receiver, speech volume
decreased considerably, the effect
being that of shutting and re-
opening the doors of a cabinet
gramophone.

Having made the small but
ficcessary improvements on the
launch, the van receiving station
was set up in its proper position
in the Cambridge enclosure, and
a further full-course test at speed
indicated that everything was in
working order.

The Race

Making an early start on the
day of the race, the van receiving
station was erected, the loud-
speakers placed in position, and
tests were made with the launch
in the river at Putney.  Shortly
the spectators commenced to
assemble, and the many ques-
tions asked showed the interest
which the van and its equipment
evoked.

Tests

Half-hourly tests were con-
tinued up to 2.30, and at 2.45
the loud-speakers were switched
on; a preliminary announcement

was made from the van by means
of a local microphone, after
which announcements were made
by wireless from the launch as
events at Putney required.

The rule that each boat must
abide by its own accidents; the
result of the toss; the launching
of the boats; were announced in
turn, and then *‘ They’'re off,”
which called forth a cheer.

State of Water

Indicative of the state of the
water is the fact that no sooner
had the wireless launch got
under way than a quantity of
water was shipped which drenched
the transmitter and operators,
and the separate aerial tuning
inductance already referred to
had to be carefully dried during
the actual transmission. As this

sessessesree

POINT which is often
A ignored in the assembly of

receivers is the mounting
upon the panel of an indicator,
whereby the position of the
variable condenser dial may be
easily and accurately read.
A neat device for this purpose
is now on the market, but those

who desire to make one will find

Mr. and Mrs. Baldwin on the occasion when the Premier broadcast

from 2LO on behalf of funds in aid of a club for working girls.
Mpvr. Baldwin paid a visit to the van receiving station on Boat Race day.
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kind of thing cannot be done
with impunity on a wavelength of
113 metres (!), the speech was
temporarily broken and had to
be relayed to the loud-speakers
via the local microphone in the
van,

Following the statement that
Cambridge were well away and
leading by 2% lengths came the
announcement which commences
this article and, of course, after
that the excitement of the race
was unfortunately gone.

Altogether the wireless under-
taking was a distinct success.
Possibly its utility was empha-
sised owing to the mishap to the
Oxford boat, as it afforded the
only means of informing the
anxious spectators ‘* what had
happened to Oxford.”’
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A Simple Dial Indicator
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GBALCsk Screw

Lanet Houe
COUNTERSUNN

LN 4 BALOUNTERSUNK SCREW.

Constructional and explanatory
details of the indicator.

the idea shown in Fig. 1 simple
and eflicient.

All that is necessary is to tap
a 4 B.A. hole in the panel at a
distance from the variable con-
denser spindle hole, equal to the
radius of the condenser dial plus
half the diameter of the head of
the 4 B.A. countersunk screw-
head. The tapped hole is then
countersunk to a depth equal to
the depth of the head of the
screw. Whatever the distance of
the underside of the condenser
dial from the “surface of the
pancl, the screw may be adjusted
to suit, as shown. The slot in
the head of the screw acts as a
reading line in conjunction with
the scale of degrees on the panel,
The head of the screw may be
treated with black ‘enamel to
make the slot stand out clearly
if desired. ‘H. B.
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. Reception Conditions Week by Week

By W. K. ALFORD.

Review of reception for week
ending March 29.

JOSOOOOOOOSTTOOOSOTSOOOOOD

that the stable and good

conditions existing during
the winter months have now
come to an end, and from now
on we may expect that really in=
teresting long-distance reception
will be very spasmodic, although
undoubtedly there will be much
speculation as to what will hap-
pen during the summer to the
ultra short wavelengths which
travel better in " daylight than
darkness. KDKA, East Pitts-
burg, whose strength seems to
have been on the increase.since
the beginning .of the year, with
less of his periodic fading, is now
showing distinctly the coming of
summer conditions (speaking, of
course, from the radio stand-
point) in the form of very accent-
uated fading, and great dis-
tortion due to that very techni-
cal phenomena  known  as
“ night effect.”

1\ HERE is ecvery indication

Signal Strength and Interference

Even our own broadcasting
stations, when received at dis-
tances over 2oo miles, are be-
ginning to show distinct *‘ sway-
ing ”’ characteristics. Glasgow,
rc.cived at about 3o miles from
London, at Camberley, was par-
ticularly  noticeable in - this
respect, although, as he is very
often partially submerged in a
welter of ‘“mush,”” which is
constantly changing its intensity,
it is somewhat difficult to recon-
cile how much of the pheno-
menon is definitely attributable
to the signal and how much due
to the changing interference.

Experiments on Fading

During the winter of a year
ago the writer was endeavouring
to measure, as a comparative
figure, the maximum and mini-
mum strength of distant tele-
phony stations when fading was
present.  Although the guanti-
tative results were not of very
great value, it was definitely
established that whenever fading

w <
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The transmitter used for reporting upon the progress of the Boat

Race.

Capt. R. Tingey, of the Radio Press Service Department, may

be seen on the left, in the dark overcoat.

takes place, the observed ¢ bear-
ing " of that station from the re-
celving station changed by an
amount considerably in cxcess of
the errors which existed in the
direction-finding  system  em-
ployed. I have discussed this
matter with many people, and
the general comment is that this
phenomena is more or less to be
expected, but it would be very
interesting to know whether any
experimenters with fairly large
““ loop ’* aerials have noticed the
same phenomena.
Overcrowding

A week or two ago I com-
mented at some length on the
overcrowding which was rapidly
assuming alarming ‘‘dimensions”’
on the 300 to 500 metre broad-
cast band. On further investi-
gation as to the number of sta-
tions audible near London on
this band T recognised 37
different stations mostly easily
readable on the receiver used,
and the majority were crowded
together on the lower end of the
band. It appeared quite strik-
ing that the smaller stations of
“relay ”’ class should be so
much stronger- in proportion to
their size as compared with
the so-called ‘‘ main’’ stations.
The small stations m Germany

6

are particularly noticeable in thig
respect, but it should be under-
stood that the power rating is
different to that adopted in this
country, bcing the number of
watts delivered into the acrial.
Thus a 2350-watt German station
puts 2g5o watts into the aerial,
but a British station of the same
nominal rating only about 100,
the efficiency of input to output
being probably of the order of
50 per cent.

At the time of writing, a
great . number of people are
grumbling at the B.B.C. on
account of the unfortunate break-
down of Chelmsford on the night
of March 28. A very sincere
apology was made by Capt.
Eckersley, and his remarks were
worthy of consideration by all
those whose listening-in suffered
by the occurrence. [t should be
remembered that Chelmsford is
the most powerful broadcasting
station in the world, and it is a
remarkable thing that Chelms-
ford should have been able to
supply almost as regular trans-
missions as the smaller stations
while its engineers have been
virtually using the station for re-
search work on the hitherto prac-
tically unexplored field of high-
power telephony transmission,
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How to Charge Accumulators M

By C. P. ALLINSON.

The problem of accumulator
charging is ever present and the
following article gives a solution
to those readers who are so
fortunate as to have a D.C. light-
ing system for the house supply.
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ply is direct current

he is then
more easily able to charge his
own accumulators. The methods
to be here described are only suit-
able for use with direct current
supply, and should your mains
provide you with alternaling cur-
rent other means must be em-
ployed. In order to ascertain what
vour supply is the electricity
meter should be examined, and it
will either be found stamped on

Barren Lamp

Fig. 1 shows a suitable arrangement
for the charging board.

the case or else engraved on a
metal plate which bears other
particulars.

Methods to Use

Having ascertained that the

supply is direct current (gener-
ally called D.C.), it remains to’

the -electricity sup-

decide what method to employ.
There are two chief methods that
may be used in charging accumu-
lators from the mains. One of
these is to make up a charging
board bearing three or four lamp-
holders in which lamps may be
inserted, thus regulating the
amount of current passed through
the accumulator.

A Charging Board

The appearance of such a board
is shown in Fig. 1, and it will
be seen that to it is attached a

CARBON FILAMENT LAMPS - =
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CCUMULATOR
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Fig. 2.—The circuit. of the charging
board illustrated in the previous
figure.

length of flex and an adaptor
plug. This plug is placed in an
ordinary lampholder in place of
the lamp, thus connecting the
board to the mains, a switch and
fuse also being placed in the cir-
cuit. The materials required can
be obtained from the nearest elec-
trician and will be: 1 imitation
teak block (12 in. x 12 in. will
be found a useful size), three or
four batten lampholders, the
number depending on the size of

the accumulator to be charged, 1-

fuse. box, 1 tumbler switch,
4 terminals, a length of flex, and
an adaptor plug.

The Fuse Wire
The layout shown in the sketch

and the wiring diagram in
Fig. 3 may be carefully fol-
lowed. It will be found neces-

sary to drill heolés in the block te
allow the connections to lamp-
holders, étc., to be made, for

7
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which insulated wire should be
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used.  On consulting the circuit
diagram, a further guide to wir-
ing up this board will be found.
The fuse wire used should be able
to carry about 5 amps.,which will
give ample protection in the event
of a short occurring while yet
allowing as much current to be
passed as will be necessary to
charge most accumulators.

Testing the Unit

Having completed the con-
struction of this unit, it should

D MAINS.
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Fig. 3.—The wiring of the charging
board should be carried out with
insulated wire.

next be tested. Proceed as
follows : Insert the adaptor in a
lampholder with the current
turned off, insert a lamp in one of -
the lampholders on the board,
short the two output terminals
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with a piece of wire, and switch
on the current to the board.
Switch on the tumbler switch
on the board, and if the
lamp lights all is well.  See that
it lig hls in all the holders, and if
it does so the board is 1e'1dy for
use. The next thing to do is to
determine the polarity of the out-
put terminals, and this may be
done with a pole finder. The
simplest method, perhaps, is one
that involves no more than a cup
of water and a pinch of salt.
Put the salt in the water and with
the current switched off insert
two pieces of wire into the water,
these wires being connected to the
two output terminals. They
should be fairly close together in
the water but not actually touch-
ing. Now insert a lamp in one
of the holders and switch on the
. current. A large number of
bubbles will be seen to form on
one of the wires.  This is the
negative pole. The two bare
ends of the wires should not be
handled while the current is on or
a severe shock may be received.

Avoiding Shocks

In order to avoid any possible
risk of shock, you should find out
whether the positive or negative
of your mains is earthed. In
most D.C. systems it is the nega-
tive, and if this is so you should
connect the charging board to the
mains so that the positive lead
goes to the terminal which is
connected to the switch. Then
with the switch in the * off 7’
position you are not likely to get
a shock owing to an accidental
short to earth, as the negative
lead, which is not broken, is
already at earth potential.

If the adaptor plug is reversed
in the lamp holder, the current to
the board will also be reversed.

An Economical Method

The. other method of charging
an accumulator from D.C. mains
is to link it in with the house
lights.  This is by far the
most economical method (pro-
viding that you can get at
the main house fuse, as dis-
tinct from the company’s main
fuse, which is sealed), as it uses
exactly no extra current.  What
does happen, however, is that the
house lights are dimmed just a
trifle while an accumulator is on
charge.  The differenceis, how-
ever, hardly noticeable, and is

only perceived at the moment the

battery is switched in, when a
slight drop in brightness is
noticed.
Precautions

The circuit is that shown in
Fig. 4, and is shown pictorially
in Fig. 5. The two leads to the
board are taken from one of the

fuses as shown in Fig. 5. A B

is the fuse wire, which s

removed, the two leads to the

-
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Fig. 4 shows the circuit when the
accumulator is linked in with the
house lights.

board being taken from the two
terminals to which it is con-
nected. Here, again, care
should be taken as to the polarity
of the leads. Supposing that the
negative is earthed, the leads
should he taken from that fuse
where the lead nearest to the
main switch is negative.  Then
an accidental short to carth of the

positive lead on the charging
board will not blow the main
fuses.

Mounting the Components

The components necessary to
construct this board are : 1 imita-
tion teak block (6 in. square will
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DOUBLE POLE SHITCH SUSE

70 AUMULATOR

Fig.

5.—A pictorial representation
of the Fig. 4 circuit.

be large enough), a fuse box, 1
two-way tumbler switch, some
flex, some 7/22 insulated cable,
and 4 terminals. The switch and
fuse box are mounted on the
board, small holes being drilled
as before to allow the leads to
come through and make the
necessary_ connections to these
and the terminals. A glance at
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the wiring diagram in Fig. 6
should make these quite clear.
The position in which the switch
shorts the two input terminals to
the board through the fuse, which
should be sufficiently heavy to
pass all the house-lighting cur-
rent, should be marked * off "’
and the other “ on charge.”
Place the switch in the ““ off ’
position, switch off the main.
switch, and contect the two leads
to the terminals in the main fuse
box, using the 7/22 insulated
cable. The fuse wire is of course
removed, and the leads -should
have the polarity shown in the
circuit and wiring diagrams, this
being the correct scheme of con-
nections to employ when the
negative pole of the supply mains”
is earthzd. There will then be no
risk of shock when handling the
output terminals when connecting
or disconnecting an accumulator,
Mark the correct polarity of the
oulput terminals, for with this
method of charging, as the board
is always left connected, the sign
of the terminals will always be
the same.  With the switch in
the ““ off ”” position, the main
switch may again be closed and
the board is ready to do its work.

Connections to Accumulator

When connecting an accumu-
lator which is to be charged, the
positive terminal of the battery
should be connected to positive of
the output terminals and negative
to negative. If the connections
are wrongly made the accumula-
tor will become discharged in-
stead of charged.

Charging Rate

We may now consider the ques-
tion of the charging rate. With
charging board No. 1 con-

structed,. we may vary the
amount of current passed by
inserting a larger or smaller

number of lamps into circuit, and
also by employing lamps of
higher or lower wattage. Assum-
ing that the voltage of the mains
is 240, an approximate guide to
the current taken by various
lamps is as follows: A 30-C.p.
carbon filament lamp takes just a
fraction over  amp., a 100-watt
metal filament lamp takes .4 amp.
and other wattage lamps in pro-
portion. If a very heavy charg-
ing current is required the old-
fashioned radiator bulbs may be
used, these bulbs taking over an
ampere apiece.
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House Lights

With charging board No. 2
the charging current will depend
on the number of lights on in the
house.  There is little risk that
the current passed will be too
heavy even for a comparatively
small accumulator, as with the

70 FUSE BOX.
-+ -
a — A

|
t f—~
70 ACCUMULATOR.

Fig. 6.— The connections when
utilising the house lighting.

e

present low-consumption metal
filament lamps the usual amount
passed by the house lights seldom
exceeds 2z amperes. :
There is no harm, however, in
giving an accumulator a long,
slow charge; it is a rapid charge
which causes accumulators to
deteriorate. As long as the maxi-
mum rate given by the makers
is not exceeded the actual charg-
ing rate is not usually very
important. There is one excep-
tion, however, and that is with
regard to the first charge of an

accumulator. Here the figures
given should be more strictly
adhered to.

Service

In order to get the best service
and longest life out of accumu-
lators they should be carefully
looked after. One of the most
important points is to see that
they are not allowed to discharge
below a certain point. A reliable
voltmeter should be obtained and
used, and the voltage of the cells
(i.e., the single cells} should not
be allowed to drop below 1.8
volts. Where dull emitters are
used it is an easy matter to run
an accumulator too low, as these
valves will frequently function
far below their normal rating, and
there is no warning, as there is
in the case of bright emitters by

a falling off in signal strength,
that the accumulator is run down.

The electrolyte or acid ir the
cells should also be kept up to the
correct level, that is, § in. to
1 in. above the top of the plates.
A certain amount of water is lost
by evaporation, and this must be
replaced periodically with dis-
tilled water; tap water should not
be used. If, however, some of the
acid gets spilt it should be re-
placed by dilute sulphuric acid of
the correct specific gravity.

Charging should be carried on
till all the cells gas freely, and the
acid almost becomes a milky
colour due to the large numbers
of small bubbles present. The
terminals should be smeared with
vaseline so as to protect them
from the acid, for once they start
corroding it is usually a difficult
matter to stop.

Sulphating

Accumulators should never be
left standing in a discharged con-
dition as they will be §ab1e to
sulphate.  When this occurs a
white deposit will be seen on the
P]ates, and owing to the fact that
tead sulphate is insoluble either
in water or sulphuric acid, it is
difhcult to cure this trouble short
of taking the accumulator to
pieces and scraping the plates. If
only slight traces of sulphating
have appeared it can sometimes
be cured by giving the accumula-
tor a very slow charge, then

Wireless WeeKly

emptying the acid out and filling
the cells with distilled water. The
terminals should now be shorted
and the accumulator left to stand
for 48 hours. It is then filled
with fresh acid and the process
repeated if necessary three or
four times. :

When mixing acid care should
be taken to add the acid to the
water, and not vice versa, other-
wise the intense heat generated
may cause the acid practically to

explode with risk of serious
injury. If acid gets spilt on the
clothes ammonia should imme-

diately be poured on so as to
neutralise the acid; failing
ammonia, bicarbonate of soda
may be supplied till the fizzing
stops. :

Acid

The specific gravity of the acid
should be tested periodically by
means of a hydrometer. The
most convenient type is the bulb
hyvdrometer, which draws up acid
into a glass tube which contains
some form of indicator. The
specific gravity can then be read
oft and more acid or more water
added according to the reading
obtained. With a fully charged
accumulator the acid should have
a, density of 1.220 unless the
maker gives other figures.

The cells should be examined
occasionally to see if there is
any sediment at the bottom
below the plates.

During the session just ended the Breconshire Education Authority

has held wireless classes at Ystradgynlais, Swansea.

Our photo~

graph shows a practical class with some of the apparatus used,
several Radio Press designs being apparent,

9
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The B.T.H. B4 valve, a small
power valve of the dull-emiiter
type.
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NE of the most scrious
problems that the amateur
has to contend with is that

of magniflying signals in such a
manner that the output from the

telephones or loud-speaker will be -

a faithful reproduction of the
original signals transmitted from
the broadcasting station.

There are two methods by
which signals may be magnified.
One of these is termed high-
frequency amplification and the
other low-frequency amplification.

Amplification of Signals
High-frequency or radio-fre-
quency amplification is cimply
the amplification of signals at
their fundamental {requency, and
low or audio-frequency amplifi-
cation is the magnification of
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Some Notes on Low-Frequency §

Amplification

By A. JOHNSON-RANDALL.,

an undistorted reproduction of the
original, as, for instance, it is in
cases where crystal rectification is
employed, or in a stable valve
receiver in which reaction is
applied in an intelligent manner.

Three Methods

In considering low-frequency
amplification we have the choice
of three methods.

i. Transformer coupling.

ii. Choke-capacity coupling.

ili. Resistance-capacity coup-

ling.

The most popular of these is,
without doubt, the first method,
in which the valves are coupled
by means of iron-core trans-
formers, the chief reason being
probably the high amplification
obtained per stage.

L.F. Transformer Design

The problem of transformer
design is a very difhicult one, but
manufacturers have now realised
that the magnifying of Morse
signals is a very different matter
to that of amplifying speech and
music, and there are now several
very efficient transformers on the

signals after rectification, or, in market. To be efficient a trans-
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Fig.1.~A two-stage transformer-coupled amplt'ﬁ(_er circuit suitable
for use where large volume is required.

other words, the method by which
the volume of the audible signals
is increased.

In this article I shall deal briefly
with the latter method, and I shall
assume that the actual input at
the terminals of the amplifier is

former must have a very large
number of turns in the primary
winding, and this is particularly
the case when the preceding
valve has a high impedance. The
iron core must be sufficiently large
to ensure that the iron losses are

Io
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a minimum, and the insulation
resistance between windings and
between windings and core must
be high. Unfortunately, as we
increase the number of turns so
we increase the distributed capa-
city of the windings, and at the
same time the bulk of the instru-
ment.  To prevent breakdown,
wire of a substantial gauge must
be used, and the turns must be
very carefully wound to prevent
actual movement in the field and

consequent  breakage through
chafing. The use of thick wire,

again, means an increase in bulk,

Fig. 2 illustrates the significance of
the voltage amplification factor

Vo/Vi

hence it will be seen that to keep
the size of the transformer within
reasonable limits the design must
necessarily be a compromise.
The theoretical amplification of a
transformer is usually measured
as the voltage amplification of the
transformer plus the valve; that
is, the ratio V,/V; where V, is
the voltage across the sccondary,
which is applied to the grid of the
following valve, and V; is the in-
put voltage between grid and
filament of the prcceding valve,
as shown in Fig. 2.
Amplification Curves

For a transformer of first-class
design a good average figure is
30, and for faithful reproduction
there should be no variation in
this value at different frequencies;
in other words, our curve of
V./V, plotted against frequency
must be a straight line parallel
to the frequency axis. The im-
pedance of the valve will aftect
the shape of this curve, and with
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An article, dealing with some aspects of low-frequency

amplification, which will be found particularly valu-

able to those who desire pure reproduction.

a transformer of unknown char-
acteristics it is often possible to
improve quality by changing the

type of valve used. Makers of
good instruments will supply
curves of their transformers

obtained with valves of known
characteristics, and it is there-
fore possible with a little thoyght
to design an amplifier using this
method of coupling that is cap-
able of giving exceedingly good
reproduction. Even with the best
transformers, and with valves of
suitable impedance, good repro-
duction will not be possible unless
the valves used are capable of
handling the input energy, and

KT+

Fig. 3 illustrates the choke-capacity
method of coupling.

unless they are operated at the
correct point on their character-
istic by the application of the
proper negative grid bias for the
value of H.T. voltage specified
by the maker. A good form of
amplifier circuit suitable for loud-
speaker work in large rooms is
shown in Fig. 1. The first trans-
former should be one specially
designed for use in the first stage
immediately following the detec-
tor valve, and its primary should
have a high impedance, particu-
larly if the detector valve is of the
R type. The method of connect-
ing the O.S, to grid, as shown, is
not necessarily the correct one in
all cases, and it is wise to try the
effect of reversing the windings.
Tone and Volume Control

The condenser C, will not be

necessary in cases where a tele-

phone shunt condenser is already
employed in the existing receiver,

and which should at all times be as
small as is consistent with efficient
reaction control. Quality may
often be improved by shunting a
fixed resistance Ri of MQ
across the secondary of the second
transformer, and by making the
resistance variable between, say,
100,000 and 500,000 ohms a con-
venient control of volume is
obtained. A condenser is not
shown across either of the jacks,
as this should be treated as a
separate tone control unit for best
results, and its value is dependent
upon the type of loud-speaker
used.
Choke-Capacity Coupling

The second method of amplify-
ing audible signals is by means of
choke-capacity coupling. Pro-
vided the choke has a sufficiently
high impedance very good repro-
duction may be obtained, but the
amplification is not so great as
with transformer coupling, and is
slightly better than that obtain-
able with resistance coupling

using ordinary valves.
Fig. 3 shows a simple theoreti-
illustrating choke

cal diagram
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a type of valve suitable for
resistance amplification.

B ’
f The Mullard D.F.A4 valve, }
o

L=inductance of the coil in
Henries.
Referring to the theoretical

diagram, the voltage amplifica-
-V

> =M.

V,

tion will be equal to

If pu=voltage ar;lpl'iﬁcation
factor of the valve used.

R. =impedance of the valve,
then,

Vv, wZ
M = 37 = T,/
YV, \/Raz T+ Z

neglecting the resistance of the
choke,

Let us now take a few values
tu show how M varies with Z.

Let p=10 (for good R type
valve u is between 8 and 10),
and R,=30,000 (this is about
right for an R valve), then taking
Z as 10,000 ochms we have

25T0-5M0

F
-

71 S ———"

Fig. 4—A typical choke amplifier circuit.

The best values for the

condensers shown dotted should be determined by experiment.

coupling. Now the impedance Z

. in ohms of an inductance is given

by the expression
Z=2=fL ohms,
(assuming pure inductance).
where f=frequency in cycles, and
al

10 X 10,000
=/ (30,000)+ (10,000)
3 approx.

If we take Z as 60,000 ohms we
get:
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10 x 60,000
M= "7130,000)® & (60,000)"

Q approx.
Hence by increasing our im-
pedance to 60,000 ohms or twice
that of the valve, we have multi-
plied M by three. We can there-
fore obtain, by using an impe-
dance of the above value, a theo-
retical voltage amplification of
¥ that of the wvalve itself.
This is the lowest value we can
use with safety, as with lower
values than this our amplifica-
tion frequency  characteristic
curve would be irregular owing to
the amplification of some fre-

quencies more than others.

Inductance of the Choke
In the equation Z =2xfL
knowing Z we can now deter-
mine L.

.5 MQ. The latter value is
usually quite satisfactory, and
gives  slightly  better signal
strength.  Any valves may be
used, and the H.T. voltage and

.grid-bias should be adjusted in

with the maker’s
instructions. In the case of the
choke Z,, in some receivers a
small fixed by-pass condenser will
be connected across the existing
telephone terminals. Upon add-
ing a choke amplifier, this value
should be decreased to about
.0001 ulf, or to the smallest value
that will give adequate reaction
control.  The use of a larger con-
denser will tend to cut down the
higher speech frequencies and
distortion will result, and for the
same reason the self-capacity of
the choke itself should be as
small as possible.

accordance

20V,

iE—

1
|
i

AT

—

il

Fzg. 5.—An amplifier circuit embodying resistance coupling.
able values are indicated where possible.

If Z=o2xfL
and, assuming f =200 ru,
then,
L= Zz _ 60,000

2 X 3.14 X 200
approx. 48 Henries.

The smallest value for our
choke will therefore be about 5o
henries, and using this value we
shall obtain good amplification
and little distortion. As we in-
crease the impedance beyond the
value given, the voltage amplifi-
cation” will only increase very
slowly, but, from the -point of
view of purity alone, it is advis-
able to use the largest possible
value, always taking into con-
sideration R,, the plate-filament
impedance of the valve.

Values of Components
A typical choke amplifier cir-
cuit is shown in Fig, 4. The
values of the coupling condensers
should be about .25 pF, and of
the grid-leak resistances from .23-

- slightest distortion,

Suit-

Resistance-Capacity Coupling

The third method of amplifica-
tion is that in which we replace
our choke-coil by a resistance,
and it is termed resistance-capa-
city amplification. As the impe-
dance of a pure resistance is the
same at all frequencies it will be
seen that we can easily amplify
the received signals without the
but unfortu-
nately = resistance amplification
has certain disadvantages. By
inserting a resistance in scries in

* the plate circuit of a valve as

shown in TFig. 6, there will be a
drop in voltage across the resist-
ance equal to I x R where I =
steady anode current in amperes,
or I x 1,000 in milliamperes and
R = resistance in series with the
anode of the valve. = Hence to
operate the valve at its proper
working point, we must increase
the H.T. voltage accordingly.
Suppose R = 100,000 ohms and
I = one milliamp. Then IR

12
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. I
= 100,000 X =

100 volts,

I,000
which is the total voltage drop
across R when the steady anode
current is 1 m/a.

If the value of

HT. +

Fig. 6 shows the connections for
resistance-coupling.

R is decreased then M, which is
equal t Vo
qud o Vi H
that, although we may decrease
our voltage drop by making R
smaller, we shall at the same
time decrease M, as will be
shown.

will be smaller, so

Theoretical Considerations

Now for a change in V, of
one volt we shall obtain a change
ia voltage in the anode circuit of
Vi xp, where as before p=volt-
age amplification factor of the
valve. The current I, in the
anode ‘circuit’ as the result of

VixX p
V; is R 1T R’ where R, = plate-

ﬁlament impedance of the valve.
But the voltage across R=1, xR
= VRX i%R V;, provided C
is made sufficiently large.
Since
ViXxu xR
R,+R

V,=

A well-known form of anode

resistance.
Vo  uR
v R M

Taking p=10 and R,=30,000
o‘hms’as in the case of the choke
amplifier,and R the external resist-

“ance in the plate circuit as 50,000,

we have
10 X 50,000

= 30,000 -+ 50,000 =025
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Again, taking R as 100,000
ohms, we see that
10 X 100,000
=77

" 30,000 - 100,000

Therefore by increasing R we

increase M, and when R is in-
finity M=p.

It will be seen that the ampli-
fication obtained with resistance
coupling is not quite so great as
that obtained with choke coup-
ling using the same valve, but
fortunately it is now possible to
procure valves specially designed
for resistance amplification such
as those of the D.E.gB type
which have a u=20, and a plate-
filament impedance of about
30,000 ohms.

Substituting these figures in
our equation, and taking R as
120,000, we get

__ 20 X 120,000 .

= 30,000+120,000
a very good value, and one which
in practice gives excellent results.

Practical Details

With this type of valve a suit-
able H.T. value is 120 volts with
about 1.5 volts grid-bias. The
method of coupling the plate of
onc valve to the grid of the suc-
ceeding valve js by means of a
condenser C as in choke-capacity

coupling, the function of this
condenser being merely to act as
a *‘ stopping '’ condenser, that is
to prevent the steady plate volt-
age from acting directly on the
grid, while at the same time
communicating to it the voltages
set up across R as the result of a
variation of V,, The value of

this condenser is not critical,
but it is essential that the
voltage V, should be as
near as possible equal to that
across R for all frequencies,
and for this purpose the re-
t I, where C=
actance amfC? where capa-

city of the condenser in Farads
should be small. It has been
found that a very suitable value
is .25 uF, but in many cases
values as low as .or puF may be
used without noticeable effect
upon signals. The grid-leak
resistance should be kept low, say
.5 to .25 MQ, and this will be
found very advantageous in cases
where the insulation of the con-
denser C is not perfect. Let us
suppose that the effective ap-
plied potential at the plate of the
valve is 100 volts, and that C has
a resistance of 50 MQ and
r=2 MQ. Then in these circum-
stances a positive potential of

Wireless Weekly

2
o X too = 3.8 volts will be

applied to the grid of the succeed-
ing valve,

If r=.25MQ the positive
potential due to the defective in-
sulation of C will only be half a
volt. It will therefore be seen
that in the second case the be-
haviour of the valve will not be
affected so seriously as it would
be in the first case. Fig. 5 shows
a typical amplifier circuit employ=
ing resistance coupling. Owing
to their high p and general suit-
ability for this class of amplifier
valves of the D.E.5B or similar
type are indicated, while in the
last stage a small power valve of
the B4 type will handle all the
energy necessary for good loud-
speaking. A common plate
potential of r2o volts will give
good results with the proper grid-
bias. It is essential that Crx
should be small, and .coo1 pF will
in nearly every case be found
sufficiently large for effective re-’
action control. If a condenser is
already shunted across the exist-'
ing telephone terminals in the set,
Cr will not, of course, be neces-'
sary, but the above remarks re-
garding the value of this shunt'
condenser still apply. '

Our photograph shows the engine room at the well-known Nauen Station.

v13
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Tragic

*Midst a concert,
Bosham
Removed all his walves for to
wash ‘em,
His missis cried *“ Juck,
If you don’t put 'em back,
I'll fetch a coke hammer and
squash ‘em.”’

HAT beautiful little poem
_ sums up in five short but

pregnant lines the story of a
tragedy which is taking place
everywhere in the once happy
homes of England. Women, you
sec, have no real soul for wire-

a hubby of

Removed all his valves
for to wash ’em . . .

less. They simply want to hear
the music that pours from the
spout of the loud-speaker. The
fact that this music comes from
Madrid, or Rome, or Kbel, or
some other distant place with an
unpronounceable name, means
nothing whatever to them. Also
they hate interruptions.  Sup-
pose, 1 mean, that having tuned
in London you observe, whilst a
sonata, or some other form of
noise is mn full swing, that you
are using an aerial coil of too
small a size. Your whole soul is
revolted, for you perceive at once
that you are breaking one of the
cardinal rules by employing too

much parallel capacity. It docs
" not matter in the least that music
is coming in perfectly well. You
would as soon be seen using an
A.T.L of this kind as you would
wearing shepherd’s plaid trousers

by the'way

ings

with evening dress, or a bowler
hat to surmount tennis flannels.
These things simply are not done.

A Problem

It is here that we come upon a
problem, which besides making
wireless  extremely difficult for
such purists as you and myself, is
threatening to shatter the domes-
tic peace of all kinds of house-
holds. X. has observed that his
A.T.1L is incorrect. Obviously he
cannot go on using it. Murs, X,
on the other hand, is listening
entranced to the strains of Pitta-
pattaski’s Suite m A Flat for
seven  trombones, two steam
whistles, and a klaxon horn. X.
cannot bear the sight of the
offending inductance, whilst Mrs.
X. will probably foam at the
mouth and hite pieces out of the
hearthrug if the music ceases for
a moment. What is X. to do?
Frankly, I do not know.,

Expensive

One solution is for him to set
his jaw firmly and to carry on
with the alteration, having first

“stopped his cars with pieces of

felt extracted from a valve box.
This, however, comecs expensive
in hearthrugs. 1If Mrs. X. is
using headphones instead of
listening to the loud-speaker it is
just possible to solve the problem
by the exercise of a little skill.
X. should flick out one of the
high-tension wander plugs, re-
place it and remove it again,
taking great care that she does
not see. As she tears the
‘phones from her ears he should
then explain, going, if possible, a
little pale, that the set has been
struck by lightning and that it
will take him a few minutes to
set matters right. Provided that
the high-tension battery 15 big
enough, his better half will
probably swallow this statement
without any difficulty. In any
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. sesses a wife

case, she will be too stunned to
offer any effective resistance.

Worse and Worse

Though I confess that I cannot
myself find a satisfactory solu-
tion for the loud-speaker part of
it anyhow, the first problem that
I have set you is a comparatively
easy one as compared with the
next. Having left poor X. guess-
ing we will now worry Y, for a
while. Y. is what we may call,
ia the beautiful language of
America, a ** DX Bug.” Like
X. he has tuned in some nearby
broadecasting station which is
performing an apparently endless

. « . These things simply
are not done .

piece. Like him, too, he pos-
who adores this
kind of thing. In the midst of
the piece he suddenly remembers
that a new Czecho-Slovakian
station. opened on that particular
evening, and on referring to his
watch he sees that its initial
transmission  will end in five
minutes. What is pcor Y. to do?

Speed Work

Here I confess myself com-
pletely beaten, and I think
that the odds are that he
will not hear Czecho-Slovakia.
Then there is Z. ~who has
a perfectly understandable pas-
sion for logging the greatest
number of stations in the shortest
possible time. On the word go
he twiddles rapidly, and gives
you two bars from 2L.O. This is
followed by someone clearing his
throat in Manchester, two or
three syllables from Bournemouth
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and the first ¢ peep ’’ of the time
signal from Newcastle. He gives
similar snatches from Glasgow,
Belfast, Birmingham, and Aber-
deen, and then goes abroad, be-
ginning with a word or two from
Brussels and running through
the gamut of the French, Ger-
man, Spanish and [talian
stations. All this is sheer joy to
him, but Mrs. Z. winces visibly
at every flight that he makes, If
she hears half a dozen notes of a
song from Breslau it is sure to be
just the thing that she most wants
to hear, and it does not console
her in the least to hear a violin
in Rome five or six seconds later.
A Menace to Wireless

All this, I think, constitutes.a
very grave menace to the pro-
gress of the wireless experi-
menter. Different men try dif-
ferent expedients. Poddleby, for
example, devotes the earlier part
of each evening to what he vul-
garly calls ¢ tripe.”” That is, he
tunes in 2LO, and, leaving Mrs.
Poddleby enraptured, goes to a
distant part of the house where he

= A~ TN
i « « Mrs. Poddleby knocks

on the bedroom floor . . .

busies himself with soldering jobs
and things of that kind. At about
ten o’clock he teils Mrs. Poddle-
by that she is looking tired, and
sometimes succeeds
her to retire. As soon as this has
been achieved out comes his
wavemeter and oft he goes on
tour, wvia the ether, to distant

places. You might think that
this arrangement would work

perfectly. It would, I think, if
Poddleby would use headphones.
Bald-headed Results

Being bald-headed he finds the
pressure of the bands most un-
comfortable, and therefore makes
a practice of listening always by
means of the loud-speaker. Ashis
set is a fairly large one the wave-
meter naturally produces a cer-
tdin amount of noise from it,
when tuning to the desired wave-
{ength has been accomplished.

Rappings

He has usually not been at

work for more than a quarter of

in getting

an hour when Mrs. Poddleby
knocks on the floor with the
heel of a slipper, and on his
running upstairs, informs him
that she cannot sleep on account
of the din that he is kicking up.
He therefore lays the wavemeter
aside and does his searching with-
out it. So far so good. But you,
who have brought in foreign
stations, know what it is. You
ro sooner get hold of Barcelona
than you must needs perform
prodigies of tuning to bring him
up to full loud-speaker strength.

Temptation
This produces more raps on the

floor, and makes matters ex-
tremely difficult.  Poddleby, of
course, cuts out his last note

magnifier and promises not to do
it again, but when he gets hold
of another station the old instinct
exerts itself, and despite the loss
of the note magnifier the loud-
speaker is soon doing itself pretty
proud, whilst the slipper is once
more at work. )

To the Rescue

I was pondering these things
very deeply in my mind (having
myself on the previous night pro-
voked as many raps as would
have satisfied even the most con-
firmed table turner) as I walked

up to visit Professor Goop to see

whether by laying our heads to-
gether we could not arrive at
some solution of the most press-
ing problem of the day. The first
laying together of our heads
nearly made stretcher cases of
both of us. The Professor him-
self answered my ring at his
door, and upon entering I tripped
over little Bingo, dropping my
hat on the floor. The Professor,
who is renowned for his old-
world courtliness, stooped down
to pick it up. I did the same
thing at the same moment, with
the result that our craniums (or
crania, if you prefer it so) came
into violent contact. When we
had recovered a little I told the
Professor about X. and VY. and
Z. and Poddleby and myseif, and
he told me abhout himself. After
a little thought the Professor’s
face suddenly lit up. ¢ What is
wanted,”’ he said, ‘¢ and what
you and I must busy ourselves
about devising is a simple
silencer.”” ““ My good friend,”’ I
cried, ¢ many brains even greater
than ours have set themselves the
task of silencing women and have
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failed  dismally.
Socrates and the rest.
us follow in their footsteps.”
The Professor explainaed that
what he meant was not a wife
silencer hut a set silencer.

The Loud-speaker Silencer

Think  of
Do rot let

And so it is that we are now at
work upon one of the greatest of
the great inventions that we have
given to an astonished world.
This is the loud-speaker silencer,
which we believe will make mat-
ters plain sailing for all wireless
enthusiasts in days to come. It
is certain to have an enormous
sale, for it will be a very great
help indeed to picking up weak
and distant transmissions. Just
imagine the conversation of your
fellow wireless men in a few
months’ time. “1 got WGY
perfectly at three o'clock this
morning.”” ¢ Could you hear
what he was saying?” ‘‘ No,
of course not; [ was using a
silencer.”” Besides conducing to
domestic peace the silencer is
guaranteed so to muffle call-

signs, that it is the easiest thing
in the world to mistake, for ex-

. Silencing the loud-

speaker . . .
ample, 2ZY for WBZ. When
using it there is not the slightest
need to stretch your conscience,
as, if I know anything of you,
you have done pretty frequently
in the past. The device is not
yet perfect, though we are un-
ceasingly at work upon it
Shortly T hope to give you full
particulars, but meanwhile you
will find an old sock rammed
down the throat of the loud-
speaker wonderfully effective.
WIRELESS WAYFARER
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An Informal Meeting of the
R.S.G.B. will be held at the
Institution of Electrical En-
gineers, Savoy Place, Victoria
Embankment, W.C.2, at
6 p.m., April 8, when Mr.
E. C. Atkinson, M.A., will
givean address upon *° Home-
made Components and Sets”’
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This compact little set permits comparative tests to be made with
three different forms of aerial coupling.

observation of the
wavelengths used by
the B.B.C. and of
those stations given
in  The Foreign
Radio Times, indi-
cates that for successful recep-
tion—that is, reception free from
interference—more and more at-
tention must be paid to the in-
creasing of the selective proper-
ties of receiving sets, and when
one counts the number of trans-
mitting stations which work be-
tween the wavelength band of
300-500 metres, it seems 2lmost
incredible that we are still con-
tent in the majority of cases to
use the %ilwle tuned aerial circuit
with its weli-known absence of
sclectivity.

Interference
When confronted with an y
particular interference elimina-

tion problem, there is always to
be decided the means whereby
the elimination may be effected,
and ruling out the possibility of
wave-traps in that the question to
be decided is one of general im-
provement in selectivity of the
receiver to permit any given sta-
tion to he selected, to the exolu-
sion of others, rather than the
cutting out of a local station, then
the adoption of some form of

R C%0.0:11 077> O

loose-coupling or semi-aperiodic
arrangement is advocated.
Probably the most commonly
used is the ordinary loose-
coupled method, in which both
aerial and closed circuits are
tuned, but -there are, without
doubt, certain disadvantages with
this form of coupling, which go
to make the tuning of d(istant
stations a rather tedrous business,

Split Secondary Tuning

To overcome these defects
‘“ split secondary’ tuning may
be used, and the advantages and
disadvantages attendant upon

C,l T
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Fig. 1.—With the plugs inseried in
sockets 1 and 2, direct coupling
results as above.

these two methods were explained
ky me in an article upon ‘¢ Split
Secondary Tuning "’ in the Feb-
ruary 18 issue.

Another arrangement by which
selectivity may be obtained is
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Some Expe:
Aerial Coup

Direct and Semi-Aperit
By STANLEY G. RATT.

With the number efvbroac
almost -month by month, i
elimination and the met}
suited to personal requ

engaging

that known as semi-aperiodic

I NN NN NN e B

aetial tuning, which has much to {
commend it, m that it is consider-
ably easier to handle than either

the ordinary loose-coupling or
13

split secondary »’ arrangements

-y

Fig.2—The positions of the plugs as
seen in the first photograph give
semi~aperiodic_aerial coupling.

at the same time giving quite
good signal strength and selec-
tivity with only one circuit to
tune, as will be seen upon looking

at I'ig. 2. Though this arrange-
ment will be found easier to
handle than the two methods pre-
viously mentioned it is still
tacking that simplicity given by
direct coupling, and for that
reason  auto-coupling,  though
little used, has only to be experi-
mented w1th for its advantages
to be appreciated.,

P

Auto-Coupling

In this connection readers will
remember that Mr. G, P. Ken-
dall, in the March 4 issue,
published certain data relative to
avto-coupling, at the same time .

RILE
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Icastirtg stations increasing
-he ‘problem of interference
jod of aerial coupling best
irements are subjects of
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explaining its advantages over
the more usual form of coupling.
Those readers who are victimg
to interference, and who do not
quite know which form of coup-

\
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_l?;ﬁ k

Fig. 3.— Auto~coupling as shown is
obtained with the aerial plug in
socket 2 and earth plug in 3.

ling to adopt to bring about their
freedom, will find in the receiver
fllustrated a means whereby they
may make quick comparative
tests between the ordinary direct-
coupling and semi-aperiodic aerial
and auto-coupling, using the
ordinary plug-in coils.

Conditions
In the experiments conducted,

«details of which are given below,
the aerial used was a full size
raerial,

so ft. high, at Clap-
ham, S.W., somewhere about
3 ‘miles from 2L.O, and the station
chosen as the objective was
Cardiff on 351 metres, a station
always difficult to receive upon
this aerial. In the first test a
No. 35 coil for aerial tuning with
a No. 50 for reaction, were used

e ==~ 0t 0:= @
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A view of the wiring of the receiver, which also shows how simple
is the constructional work.

with direct coupling, and it was
found that 2LLO was audible at
good strength practically all
round the condenser scale,
making “the tuning of any other
station without interference a
physical impossibility  while
using the 35 coil. During an in-
terval of 2LLO, Cardiff was tuned
in at a strength consistent with a

are obtained with the aid of the
sockets 1, 2 and 3.

single valve receiver, but was
completely lost when 2LO re-
sumed its transmission. The
reception  of the Manchester
station also suffered in the same
way.
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The next experiment involved
the use of semi-aperiodic aerial
coupling and with a No. 35 as
Lz (see Fig. 2), a No. 50 as Li,
with another No. 50 as L3, the
tuning of Cardiff was again tried.

Loose Coupling

It was fopnd that by tuning to
2LO and separating L2 and L1
by about 75 degrees, 2LO was
stiil fairly well audible without
the use of any reaction. As any
attempt at loosening the coupling
between Lz and L1 still further
merely made the set oscillate, the
tuning of Cardiff was tried wit
the coils as indicated, and-though
sWA was audible the very weak
signals were still jammed by
2L0O’s transmission. At this
stage the No, 35 coil was changed
for a No. 25, and the coupling
tightened a little, with the result
that though tuning was consider-
ably sharper and reaction adjust-
ments always upset coupling ad-
justment, the tuning of ;WA
without interferénce from 210,
was accomplished, but only with
extreme difficulty and patient
operation, any loosening of aerial
coupling causing the set to oscil-
late, and any variation of reaction

mu%
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disturbing the adjustment of
coupling with consequent inter-
ference from 2LO. Though with
other aerials in districts not so

Lz with a proportionate increase
in the size of L1 reduced signal
strength quite audibly.  Simi-
lagly, the substitution of home-

With the coils removed, this close~-up photograph shows the panel
arrangement in detail.

near to 2LLO the behaviour of this
same circuit is all that could be
desired, when used in conjunction
with the good low resistance
aerial referred to the tuning of
any station other than London
with the coils as given was a task
calling for considerable experi-
ence and untiring patience.
Another Method

A third experiment was
made, this time using auto-
coupling, with a view to
tuning WA under the same
conditions, and once the best
sizes of coils were found the

cperation of the set, with the
complete elimination of 2L.O, was
a comparatively easy business,
comparing very favourably with
the simplicity of the direct coupled
method of tuning WA during
intervals of 2LO.
Pegree of Coupling

As indicated by Mr. Kendall,
the fact that there is a defined
optimum value for. the aerial
coupling turns was most marked,
and after - a number of coil
changes, with Lz and L1 at
right angles to each other, it was
found that a suitable value for L1
was a Gambrell A used with a
No. 35 as Lz, or, if the coupling
was tightened somewhat a Gam-~
brell ¢ a ' could be used for Li.
'Any reduction in the size of coil

made coils smaller than an A also
gave poor results.

It must be remembered by
readers that though these coil
sizes are given, and may be tried,
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it is not sug%ested that they will
prove to be the best on any aerial
other than that upon which these
experiments were conducted, and
for that reason various coils
should be tried both for the auto-
coupled arrangement and semi-
aperiodic coupling until the most
suitable values are found. After
half an hour’s experimenting it
will be quickly realised that for
the particular aerial in use there
is a definite value for the coil L2
in both cases, for a compromise
of signal strength and selectivity,
the same remarks applying also
to the coupling between L1 and
Lz. It may be said, however,
that the smaller the value of Lz
the higher the selectivity of the
receiver, and consequently the
harder is the set to tune.

Three Forms of Tuning

The advantage offered by the
little set illustrated is that the
three different forms of coupling
mentioned may be tried by simply
changing the position of two Clix
connections and inserting suitable
coils in the three-way coil-holder,

Looking at the photographs
showing the front of the panel,
the left hand coil socket is for the
reaction coil L3, whilst the centre
and right hand sockets are for the
L1 and Lz coils respectively.

The aerial and earth terminals
may be seen on the left of the
panel, whilst the telephone ter-
minals may he seen on the right,

L

8 ”

All necessary dimensions are included in this diagram, which should
‘be'followed during the drilling operations.

18
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the battery terminals being fitted
to a separate panel secured to the
back- edge of the baseboard.

To the right of the three-way
coil-holder and above the filament
rheostat will be noticed three Clix
adaptors, numbered 1, 2, 3,
whilst 'n 2 and 3 are two Clix
¢ plugs,” the plug on the left
and in socket 2 being connected
to the earth, whilst the other in
the socket numbered 3 is connec-
ted to the aerial. ~Upon looking

at the circuit diagram it will be
seen that these Clix adaptors are
again indicated by 1, 2, 3, whilst
the two Clix ‘“ plugs ’ are repre-
sented by arrow heads; it will
be noticed from the circuit dia-
gram that if we connect the
aerial to 1 and the earth to 2 the
circuit becomes the direct-coupled
arrangement shown in Fig. 1. If,
or the other hand, we connect the
aerial to 3 and the earth to 2 we
have the semi-aperiodic arrange-

oo
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This diagram of the wiring of the set should be followed with care.
The dimensioned drawing included in the diagram shows how the
battery terminals are arranged.
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ment given in Fig. 2. Similarly,
by connecting the aerial to 2 and
the earth to 3 we convert the cir-
cuit into one employing auto-
coupling.

Components

For the benefit of those readers
who wish to build this little set
the following are the materials
and components required, all of
which are easily procurable from
wireless dealers :—

One three-way coil-holder (that
illustrated in the photograph is a
Magnum).

One ebonite panel measuring
6 in. by 8 in. by 3/16 in, (that in
the original set is a Radion
mahoganite panel).

One strip of chonite 4 in. by
1§ in. by 1 in.

One duz! racostat (MeMichael).

One grid leak (2 megohms) and
candenser (0.c003 ul7) unit (Mc-
Michael).

One fixed condenser, o.ooo01 pF
capacity (Dubilier).

Eight terminals (the four used
on the front panel arc oxy-copper
finished to match the mahoganite
panel, and supplied by Grafton
Electric).

One
{Camco).

One variable condenser, ©.0005
pl (in the original set the con-

box “and  baseboard

denser used 1s a ¢ Dial-o-
denser,”” supplied by Portable
Utilities).

One valve holder f{that in the
photographs is a Burndept anti-
phonic holder).

Three Clix adaptors and two
Clix plugs (Autoveyors),

One sct of Radio Press panel
transfers.

One valve
Electric).

window (Grafton

The Panel

All nccessary details for drill-
ing the panel are given in the
illustration showingr the layout,

and after mounting ‘the com-
ponents in accordance with the
photographs given, the panel

should be secured to the base-
board in the manner shown in the
photographs by means of three
wood screws. The terminal strip
with terminals mounted should be
fitted to the baseboard on the
opposite side, then the grid leak
and condenser unit and valve-
holder should be mounted upon
the baseboard. The actual wir-
ing up of the receiver, and the
manner of connecting the coil
sockets may be clearly followed
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from the photographs showing
the back of the panel, and also
from the practical illustrations of
the wiring scheme inggeneral.
Operating with Direct-Coupling
The simplest manner in which
the receiver may be used is to

For the reception of XX or
Radio-Paris, L1 should be a
No. 150 coil with a No. 200 for
reaction.
Tuning
With suitable coils chosen for
the wavelength desired the opera-

A very clear conception of the wiring may be gathered from this
photograph, while the relative positions of the components on the
baseboard may also be seen.

employ direct coupling, in which
case turn the filament resistance
to the *‘ off’’ position, and after
the aerial, earth, batteries, tele-
phones, and valve have been
added, the Clix connected to the
aerial terminal is inserted in
socket 1, and the Clix connected
to the earth terminal is connected
to socket 2, thus making L1 the
aerial inductance and L3 the re-
action coil; the coil socket Lz
may be neglected for the time
being,

In order to tune to the B.B.C.

stations using wavelengths up to

4oo mctres a No. 25 or 35 coil
should be used for Li (depending
upon the aerial), and a No. 50 for
reaction; for wavelengths above
400 metres and below 300 metres
a No. 50 coil should be used for
L, with a No. 75 for reaction.

tion of the receiver is the same as
any ordinary straight circuit sin-
gle valve set employing reaction,
and in view of the common use of
this circuit the actual procedure
of how to tune such an arrange-
ment is not dealt with. Should
the reader, however, be unfami-
liar with how best to go about
things then it is suggested that
he read the article written by me
for the February issue cof the

Wireless Constructor, where the .

subject is dealt with at some

length,
Semi-Aperiodic Aerial Coupling

For this arrangement of coup-
ling the terminal connections
remain the same, whilst the plug
which is now in socket 1 is
moved to socket 3, and the plug
in socket 2 remains where it is.

20
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Ar examination of Fig. 3 will
show that the aerial coil is now
Lz, whilst the secondary coil is
Ly tuned by the condenser Cr,
L, as before, being the reaction
coil.

Coil sizes for use with this
arrangement are, in the case of
Lz, best found by experiment,
using for the shorter B.B.C.
wavelengths Nos. 25, 35 o 50;
for Chelmsford and Radio-Paris

a No. 150 coil should be em-
ployed. The secondary coil
should, in the case of wave-

lengths up to 400 metres, be a
No. 50 or 75, with a No. 50 for
reaction. For wavelengths up to
500 metres the secondary coil will
be a No. 75, with reaction as
before. For the reception of
5XX or Radio-Paris the second-
ary coil will be a No. 200 or 250,
with a No. 150 or 200 for reaction,

Using a suitable combination of
coils, set L3 at right angles to
L1 and L2 near to L1, and tune
with the condenser Cr until
signals zre heard at their loudest;
if no signals are heard at all vary
the coupling between L1 and L2
either one way or the other, at
the same time tuning upon the
condenser until the best results
are obtained.

Reaction

With signals tuned to their
loudest in this way bring the re-
action coil nearer to L1, at the
same time making slight adjust-
ment upon the variable condenser.

When using this method of
coupling, in the majority of cases,
selectivity is obtained by keeping
the size of L2 as small as pos-

TELEPNONES g
70 PLATE
OF VALVE

Showing the connections to the 3~coil
holder. The Clix marked 1, 2
and 3 represent the adaptors
fitted to the panel and numbered
similarly.

sible and the distance between Li
and L2 as great as the strength of
the wanted signals will allow.

(To be concluded.)
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- How to Fix a Window-Pane Lead-in

By JOHN W. BARBER,

A descriptive article upon how a
hole may be drilled in a common
window pane for the fixing of a

suitable insulator,

LICTTOOOOOL OOOOOOOOOOOOOO@Q

fHE question of a
suitable lead-in in-
sulator is one which
confronts the wire-
i less man at some
time or other, be
he either a ‘‘ broadcast listener ”’
(commonly abbreviated to
B.C.L.}, or be hec one of the
transmitting brotherhood, and the
answers to the question, as given
in different cases, vary tremen-
dously. In one case we may find
an ebonite tube coming in
through a hole in the window
frame, carrying a brass rod

The necessary drill.

threaded at each end, connection
being made by means of ter-
minals screwed on to the rod,
while in another the lead-in con-
sists of a length of heavy rubber-
covered cable brought in through
the top of the window, which
must therefore be kept a little
way open—often a disadvantage
in winter-time.

A Flexible Lead-in

Another form of lead-in insu-
lator which has been evolved,
and which has an appeal to those
who do not desire to drill holes
in the woodwork of a window
frame, consists of a strip of
copper, perhaps onc inch wide,
covered each side by a strip of
some insulating material.  Two
terminals are provided, one at

each end, for connections, and
the insulator is .placed at the
bottom of the frame, and the

window closed down upon it, As

i

Illustrating the insulator in position.
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the total thickness of the insu-
lator is not more than § in., the
window is not prevented from
shutting satisfactorily. .

Window Insulators

None of these schemes, how-
ever, appealed to me, and I en-
deavoured to find some  simple
method of making an efficient
job of it, when the idea struck
me of bringing the lead-in
through the centre of the window-
pane. ‘This was many months
ago, and until recently I had
been trying to find an easy way
to drill a hole through the glass
without removing the pane, The
solution was the advent of the
Silvertown window-pane insula-
tor, which is seen in the photo-
graphs accompanying this arti-
cle. These excellent accessories
are sold complete with the neces-

of all, a picce of wood must be
procured, and a Zl-in. hole is
drilled in it, in such a position
that when the wood is rested
against the window frame the
hole in the wood. is in register
with the desired position of the
hole in the glass. When the
actual drilling through the glass
is in progress, by far the most
satisfactory way is to get some-
one to hold the wood in position,
as there is then no tendency for
the drill point to cause the wood
to wander. The carborundum
powder supplied is then mixed
up with -a little turpentine, the
paste being then fed to the
copper drill, which is fixed in the
hand-drill in the usual manner,
Drilling

The point of the drill is passed

through the hole in the wood, and

The parts which go to make the complete insulator.

sary drill and grinding powder,
and may be fixed in a very short
time as described later,  First

21

the handle of the drill is turned,
feeding the point from time to
time with fresh pastz. No pres-



Wireless Weekly

sure must be put upon the drill,
especially when the hole is near-
ing completion, as if this rule is
ignored there is a possibility of
damage occurring. The process
of drilling in my case took about
ten minutes, but in no circum-
stances should this operation be
hurried.

Fitting

The insulator itself is then dis-
mantled, as -seen in the third
photograph, and the rod is placed
through the hole in the glass, with
the skirted portion on the out-
side in such a manner that the
rubber-covered portion of the cen-
tral rod is through the hole. The
cone-shaped portion removed pre-
viously is now replaced, and the
terminal collar screwed on and

ERY often the need is

V found for a tuner which can

be made quickly and easily,

and that shown in the diagram

will fulfil such requirements.

Apart from some odd pieces of

wood and cardboard and a few

screws, the only thing required

is some insulated wire to wind
the coils. ’

Construction

The diagram will make the

construction quite clear: A and

B are two pieces of %2-in. wood

i - e T

tightened up. Do not be afraid
to tighten this up, as its effect is
to bring the two portions of the
insulator together, and as these
are faced with a rubber ring no
damage will result. Finally the
terminal lead is replaced, and the
lead wires joined up.

In cases where the window
consists of two portions, opening
vertically, it is advisable to have
the insulator near the bottom of
the lower half, in order not to
interfere with the opening of the
window.

This type of insulator will be
found very eflicient, inasmuch as
advantage is taken of the high
insulating properties of glass,
while the skirted portion ensures
that some portion of the insula-
tor will be always dry.
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An Emergency Two-Coil Holder

.
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‘about 2 in. by 6 in., the lower

X LITYYYY)

piece being screwed to the bench
or other convenient support, and
the other piece fixed to it by
means of a 4 B.A. countersunk
bolt, which moves easily in a
hole drilled in A, and has two
fixing nuts locked on it. Washers
are used to give a clearance of
about % in. between the two
pieces of wood.
Coils

The two coils are screwed to

the pieces of wood in the posi-

—_— — Y

The studio at CNRA, Moncton, New Brunswick, Canada. The bell

shown in the photograph is characteristic of all C.N.R. stations. It
is a standard locomotive bell at present in use, and is rung at the
opening of the programme.
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tions shown, and the top coil may
be swung away from the lower
one, thus giving a good control
of coupling. The coils may con-
veniently be of the basket type—
wound on cardboard formers,

i.e., five or seven slots are
cut radially in the piece
WASHERS o

Frxme Screws”
Hlustrating the principle of the
two-coil holder.
of circular cardboard from
the circumference to about
1 in. from the centre and the wire
wound in and out of these. Ap-
proximately the same number of
turns as required on an ordinary
plug-in coil plus about 15 per
cent, will give the same wave-
length range when tuned with a
variable condenser. It is, how-
ever, an easy matter to add or
take away a few turns in order

to get the right wavelength.
A.S. C.

The Hale-Lyle Radio System :

Readers of Wireless Weekly
will be interested to learn that
Radio Press, Ltd., have ar-
ranged, in conjunction with the
patentees, to give public demon-
strations of the Hale-Lyle system,
which aroused so much interest
in this month’s Wireless Con-
structor. The system can be
heard in operation any day during
broadcasting  hours at Baltic
House, Leadenhall Street, E.C.,
by any reader producing a copy
of Wireless. Weekly, Modern
Wireless, or The Wireless
Constructor,

.
.

Radio Press Motor Club i

The inaugural meeting of
Radio Press Motor Club took
place on Tuesday, March 31, in

the company’s oflices at Bush
House. This club has been
formed as one more branch of

Radio Press social activities, and
has as its object the organisation
of outings, etc., for those of the
company’s staff who ewn motor
vehicles.  With an initial mem-
bership of ncarly a score, and
promises of many further enrol-
ments in the near future, the
club is anticipating a very
successful season,
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A censtructional article
on some forms of valve
mountings particularly
useful for reception on

P

wave valve mounting.
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valve specially for the recep-

tion of very short waves, and
to do this it was intended to take
off the cap. Now came the ques-
tion of mounting the denuded
valve in a suitable manner. The
following method was finally
adopted :—

A piece of cardboard tube
about % in. greater in diameter
than the valve and about 1 in.
longer was obtained. The base of
the valve was next removed.

IT was desired to mount up a

Removing the Valve Cap

This was done by unsoldering
the wires where they are soldered
on tothe valvelegs and straighten-
ing them out; next the cap was
gently warmed in the flame from
a methylated spirit lamp till the
cement with which the cap was
fixed became soft. The cap was
now pulled off by rotating it
gently backwards and forwards
and pulling at the same time.

Protecting the Valve

The valve was next wrapped in
cotton wool and placed inside the
cardboard tube so that the end
with the leads just protruded. A
hole of the same diameter as the
outside of the cardboard tube was
cut in a piece of ¥-in. ebonite, so
that one edge of the hole was
3 in. away from one edge of the
ebonite. Next four copper strips
were cut ¥ in. long x 1 in. wide,
gauge 22 copper sheet being
used.

Connections

These were drilled through the
centre with a 6 B.A, clearance
hole and mounted opposite each
other as shown in the figure. The
cardboard tube with the valve
inside it was next fitted into the
hole in the ebonite and the ebon-
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Fig. 1 shows the complete short-

the short wavelengths.

ite was fixed to a small wooden
base 2 in. thick with a couple of
screws, and a small screw was
driven through the far end of the
cardboard tube into the base,
thus fixing it in position. The
leads from the valve were next
soldered to the respective lugs,
the other cides of which were
tinned for connections to be
soldered on.

Short Grid Lead

The grid lead was placed at the
bottom so that a very short lead
could be obtained from the grid
condenser to the grid of the
valve.

%ﬂﬁ’oz:.

N

VALVE SOCKETS
SCREWED INTO
PANEL.

Figs. 2a and b illustrate two forms
of anti-capacity panel mountings.

The completed mounting is
shown in the figure and proved
most successful in use.

Anti-Capacity Valve Holders

If it is not desired to take such
drastic measures as removing the
base or cap of the valve, the valve
may just be mounted inside the
tube-and leads soldered direct to
the valve legs, or else some anti-
capacity valve mounting may be
used.

The First Method

One method is to drill' four
holes into the panel or valve shelf
correctly spaced and tap them out
with the right thread so that four

23

Fig. 3.—The contacts in this case are
made by brass springs.
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An Ultra-Short-Wave Valve Mounting

Clearance Hoes
FoR WLVE LE6S

PEBBBIIIPDHRPEPEHIP

valve pins can we screwed direct
into the ebonite. A hole can
now be drilled in the centre and
four cuts made with a hack-saw
blade between the legs as shown
in Fig. 2. The hole should be
about I in. mn diameter; this
will not weaken the ebonite to
any appreciable extent. Another
method is to drill four holes with
a 4 B.A. clearance drill and
mount four pieces of springy
brass, as shown in the figure, so
that they press against the valve
legs when the valve is inserted.
A Further Suggestion

A third method is to cut a
thread on the top end of four valve
sockets and screw them into the
panel; they can then be screwed
in so that they do not quite come
up to the surface of the panel,
and so also form a safety holder.
The usual threaded legs can be
cut off so as to reduce the total
amount of metal, and leads sol-
dered on direct. The appearance
of this holder is as shown in
Fig. 2b.

With all these valve-holders
the sockets used should be as
thin as possible, and those with
6 B.A. threaded legs are to be
preferred.
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OUR NEXT ISSUE. (

In next week’s ‘‘ Wireless
Weekly,”” Mr. G. P. Kendall,
B.Sc., will contribute a further
article upon the subject of
‘“ Auto-Coupling.”  Another
article of interest to the ex-
perimenter will come from the
pen of Mr. Percy W. Harris,
MUI.R.E.,, the subject being,
‘“ Which i{s the Best L.F.

Transformer 2 *°
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Some brief news concerning what is happening in the wireless world.

N the occasion of the visit
to this country of American

wireless amateurs in April,
it has been decided to give in
their honour a dinner which will
be held in London under the
auspices of the Transmitter and
Relay Section of the Radio
Society of Great Britain.  The
function will take place on April

RADIO NOTES AND NEWS. g

24, and those members of the
T. & R. Section of the Radio
Society of Great Britain who are
desirous of attending are invited
to send their names to the Hon.
Secretary, T. & R. Section, the
Radio Society of Great Britain,
53, Victoria Street, S.W.1, with-
out delay. Tickets will probably
be r2s. 6d. each.

Our photograph shows M. Trocme at the Eiffel Tower reading out the
weather forecast, which is given daily from that station:
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His  Majesty’s Postmaster-
General recently received a depu-
tation from the Radio Associa-
tion on the subject of the pro-
posed wireless legislation. The
deputation, which was headed by
Lt.-Col. L’Estrange Malone,
consisted of Prof. A. M. Low,
D.Sc., and Messrs. Douet, H. J.
Hinks, and R. R. Pecorini.

In replying to the various
points  raised, Sir William
Mitchell Thompson agreed that
sympathetic consideration should
be given to the Association’s sug-
gestion for a reduction of the
penalties for listeners-in,

The Association’s Fellowship,
acquired by examination, to-
gether with the degrees of other
scientific bodies, would be taken
into consideration when the grant
of an experimenter’s licence was
under review. The subject of in-
terference from power stations,
etc., was also raised, and Sir
William expressed the hope that
the Post Office would be able to
come to some satisfactory work-
ing arrangement with the autho-
rities concerned.

The Post Office do not wish to
treat the broadcast service as a
substantial source of revenue to
the State, and will give every
consideration to the possibility
of reducing the licence fee as the
number of licences increases.

* * *

The British Horological Insti-
tute announces that a debate will
be held at the Institute, "33,
Northampton Square, London,
E.C., on Wednesday evening,
April 22, at 6.30 p.m., on the
subject of Wireless Time Signals
and the most desirable type of
transmission code from the point
of view of the watch, clock and
chronometer manufacturers in
the British Isles.

The debate will be open to

members of  the Institute.
Others interested in this im-
portant subject will also be
welcome.
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THE FOREIGN RADIO TIMES

Sir,—Many thanks for including
in  Wireless Weekly details of
the Continental programmes. This
is a feature which I and my
friends appreciate very much, May
I suggest that, as you have a
limited space at your disposal for
The Foreign Radio Times, you
eliminate from the list those sta-
tions from which a regular recep-
tion cannot be guaranteed. 1 would
suggest that you delete Rome and
the American stations and include
Brussels, Hilversum, Madrid, and
Frankfurt. 1 sincerely hope that
vou will continue to include The
Foreign Radio Times in Wireless
Weekly.

I should like to take this oppor-
tunity to thank Mr. Percy W. Harris
for designing the ¢ Transatlantic
V.” The purity of reproduction by
this receiver is excellent. 1 can
‘ tune in "’ practically all the Con-
tinental stations, most of them on
the loud-speaker. 1 listen regularly
to Vienna, Zurich, Voxhaus,
Munich, U’Ecole Superieure, Petit
Parisien, Radio Paris, Brussels and
Madrid.

I have recently added Mr. John
Scott-Taggart’s method of aerial
trap-tuning to my set, and find its
inclusion a great advantage. It is,
however, absolutely essential for
efficient tuning by this method to
use a vernier condenser. I find that
a station can be tuned in and out
by the vernier alone; also, the loss
in signal strength is very slight. 1
use an ebonite low-loss former with
five turns in the aerial and fifty in
the trap circuit using No. 36 d.c.c.

I have also been successful in
making some H.F. transformers as
described by Mr. Donald Straker
in Wireless Weekly for December 10
and 17. I have found a consider-
able increase in signal strength,
showing a marked superiority over

bought transformers I used pre-
viousty. I tried a step-up ratio with
success, giving 38 turns in each

winding of the primary and 6o in
each of the secondary, using No. 36
d.,s.c. A simple method of wind-
ing is first to file each slot V-shape,
then tap the centre of one end of
the former to take a valve leg. The
former can then be held in the
chuck of a hand drill, which is
placed in a vice. The bobbin of

wire is placed in line with the slots
and the winding can be carried on
very rapidly, one former only taking
from 10 to 15 minutes.

The best of luck to all vour pub-
lications.—Yours faithfully,

J. H. BorriLL.
Grimsby,

Sir,—1 am writing to say how
much 1 appreciate your new feature,
The Forcign Radio Times. 1 think
there are many who will be glad
to have the detailed foreign pro-
grammes, and shall be pleased when

Mpr. Hunt's Four-Valve Family
Set.

the whole week’s programme is
given. Could it not be published
separately >—Yours faithfully,
Thoaas WALKER.
London, W.g.

Siz,—Allow me to congratulate
vou on vour supplement to Wireless
Weekly, The Foreign Radio Times,
which is a great help in identifica-
tion of foreign stations. THoping
that vou will include WBZ, KDKA
and Hilversum as regular features.
~—Yours faithfully,

F. Rosinson,.

Stockton-on-Tees,

TO THE “F.R.T.”

Sir,—Just a few verses in tribute
to your new venture in Wireless
Weekly,

1t is what many of us have been
long on the look-out for, myself
included.—Yours faithfully,

Nora WILDE.

Brighton.
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‘When on to Italy you’ve got,

And say “ what’s all this tommie
rot!

Can it be news? or is it rhymes? *’

Consult The Foreign Radio Times.

This supplement the ““F. R. T.”
Is in the Wireless We-ekly, . . .
Don’t worry who sang so and so,
"Twill tell vou all you want to
know.

When tuned on Eiffel Tower Paree,
You hear an unknown melody.
Don’t argue with your family,
Consult the handy * F. R. T.”

Nora WILDE.

ENVELOPE NO. 2

Sir,—The keen interest which you
have shown from time to time in
your readers’ work has prompted
me to send vou a photograph of
my set.

With the ‘“ Four-Valve Family "’
Receiver, using three B.T.H. Bj's,
and in the last stage a By4, with a
grid bias of 6 volts, I have swept
the British broadcasting and a large
quantity of foreign stations.

With a tapped H.T. I use 50 volts
on the first two valves; that is, the
“ H.F."” and ‘‘ detector,” 60 volts
on the first ‘‘ LL.F.” stage and 120
volts on the last stage.

A variable leak across the second-
ary winding of the last transformer
has turned my loud-speaker results
into perfect reproduction. The cabi-
net contains the necessary batteries,
thereby making a set, which you
can use without being a nuisance
to everyone else on account of the
battery leads and batteries taking
up so much more room,

Wishing Wireless Weekly,
Modern Wireless, and The Wireless
Constructor every success, | am—
Yours faithfully,

Vivian B. Hunr.

Stratford-on-Avon,

THE ‘¢ ALL-CONCERT
RECEIVER
Sir,—May 1 be allowed to compli-
ment you upon the efficiency of the
4 All-Concert » receiver.
iAs one who has tried severa]
three-valve circuits, inctuding
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“ supers,” I can honestly say, that
for simplicity, freedom from noises
and sweetness of tone, I have not
found anything to beat it.. Further-
more, the first night that I tried it,
I received WGY, New York, quite
clearly, and that on about 30 to 40
volts H.T.  Since then, which is
only about a month ago, 1 have
received WGY five times, WBZ
once, and KDKA once; in fact, each
time 1 have tried to get them 1
have been successful, with the ex-

ception of one occasion, when con-

ditions were particularly bad.

I can, of course, tune in any sta-
tion in the British Isles and France.

Incidentally, I may sayv that T get
Liverpool and Manchester (which is
approximately 40 miles away), and
Chelmsford on a big loud-speaker
with -sufficient volume to be heard
all over the house. Of course, it
is only fair to say that T use a
power valve, as the I..F. amplifier,
with separate H.T. and grid bias.

One very good point about this
circuit I find is the selectivity; I am
able to cut Liverpool clean out on
315 metres and tune-in to Leeds-
Bradford on 310 metres, without
any wave-trap.

In wiring up, I followed the ad-
vice verv carefully with regard to
the grid leads, keeping them ex-
tremely short, and 1 attribute much
of the efficiency of myv set to that
fact.

Trusting that the above remarks
have been of interest, I am—Yours
faithfully,

J. Marss.

Southport.

SINGLE-VALVE RECEIVER FOR
KDKA

Sir,—With regard to the “ Single
Valve  Receiver for KDKA?”
described by Mr. Stanlev G. Rattee
in the March issue of Modern Wire-
less, allow me to say what a good
little set this js.

The first night I tried
switched  on about 11.30 p.m., and

within one minute I was listening’

to the orchestra at KDKA. T tried
again the next night, and was
equally successful, being able to
tune-in to KDKA immediateiy.

On both nights there was almost
a complete absence of atmospherics,
but a great deal of fading. Condi-
tions were far from ideal for long-
distance reception; in fact, I was
unable to receive any American
broadcasting at all on an * All-
Concert De Luse ” Receiver that
has received America on the loud-
speaker previouslv.

I would like to say for the benefit
of other listeners that KDKA closes
down from 12.15 to 1.30 a.m.
(G.M.T)).

Thanking you for this splendid
little set.—Yours faithfully,

James A. TurNOUGH.

Rochdale.

Sir,—I understand you are in-
terested in hearing reports of the
performance of sets designed in
vour papers, and 1 feel that very
great credit is due to Mr. Rattee for

it I-

" T.A.T. scheme.
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his short-wave receiver for KDKA
in March Modern Wireless.

I made this single-valve set up
one afternoon and was able the
same night to tune in KDKA with-
in a minute of switching on. Since
then it is possible to hear very clear
speech and music during the Ameri-
can dinner hour, with some fading
at times.

By coupling up this set to a
2 L.F, amplifier one can easily hear
the voice in a fair-sized room on a
loud-spealker.

Having been a constant reader of
your papers since the very begin-
ning, I am particularly keen on the
set in question, which is the first 1T
have assembled exactly to schedule
so far as lay-out is concerned,
and thoroughly agree that it
pays to follow this point exactly
and probably to adhere to the
specified components, if identical
results are to be obtained to those
in the original set.

I tuned in WGY testing recently
about 1 a.m. and got a violin solo
and orchestral accompaniment quite
well.

I have also had successful
results with experimental sets of
STico, ST34, ST75, STiz0, and
am now working a 2 H.F., D. and
1 or 2 L.F. as desired, using the
This has produced
some most satisfactory results on
the loud-speaker, some European
stations coming in at times full
strength. WBZ on two nights in
succession was quite good, though
reception was somewhat difficult
owing to mush from some C.W.
and spark stations.

With many thanks for your

assistance, and whilst looking for-
ward to future articles on really

The Hon. Sir Arthur Stanley, who was Chairman at the mass meeting of the Wireless League.
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short-wave work, offering you my
congratulations.—Yours faithfully,
Riciiarp B. Garrarp.
Boxmoor, Herts.

P.S.—Aerial is now single wire,
hand-drawn #%/22 copper, 3o ft.
average height and P.M.G. length,
in a valley, but well insulated at
both ends.

A LOW-LOSS TUNER FOR
SHORT WAVES

Sir,—-After reading the article on
a “Low Loss Tuner for Short
Waves,” by Mr. Percy W. Harris,
I decided to construct same as
described in November 19, 1924,
issue.

I used an American Tool Co.’s
condenser, as no Sterlings were
available, Phillips’ and ‘¢ Cossor ”’
valves as det. and L.IY. respec-

tively.  The “ Phillip’s,” T might
state, requires no grid-leak. The

wire used in coil construction was
14 gauge, d.c.c.

I tried the set out in the evening,
and was able to receive two New
Zealanders (amateurs) about 7 p.m.
while still daylight (the sun had
only just gone down). I closed
down at #.30 p.m. and started again
at  8.30 pm. Two Victorian
amateurs were then heard till 1
closed down at g p.m.

‘Weekly

Unfortunately, the construction of
this receiver was finished 24 hours
too late for the test transmissions
from KDEKA, Pittsburgh, but I
have no doubt that this station
would have been heard if 1 had
finished building the receiver in time.

Trusting the -above is of interest
to you, and wishing Wireless
every future success.—
Yours faithfully,

EsmoNDp A. TURNER.

Victoria Park, W. Australia.

AN AUSTRALIAN READER’S
RESULTS

Sir,—It may interest you to have
a letter of appreciation from a
South Australian amateur who has
been making up various circuits
which have been published in vour
excellent magazines.  After tryving
several simple circuits T tried the
STroo, and got excellent results
with the headphones, but distances
are so great out here that a bigder
set is absolutely necessary. Ade-
laide is 250 miles, Melbourne about
450, Syvdney about 650, and Perth
1,200. Since then 1 have made up
the circuit published in Modern
Wireless. The STroo with an extra
stage of high frequency, and
although at the time of writing it
is the middle of summer, I get Syd-
nev at full loud-speaker strength,
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hearing the reports of the Test
Match, which report would not have
reached us here until a week later,
as we only have one mail per week.

When in Adelaide I found that
the clectric tram lines and alternat-
ing current produced a very bad in-
terfering hum which made the set
unworkable, so introducing C.A.T.
was tried, with the result that it
made the set practically noiseless as
regards the interference from the
above,

As soon as I get the chance T am
going to try the T.A.T, method of
H.F. amplification. Out here it is

extremely hard to get all the dif-

ferent parts needed, so I have had
to make a great many myself, and
in this connection have found the
weekly paper, Wireless Weekly,
invaluable.

Wishing vour periodicals all the
luck.—Yours faithfully,

A, S. Hawker.
Port Augusta,
West Australia,

SELECTIVITY
Sik,—It may be interesting to you
to know of some results | have

obtained after reading the article on
selectivity by Mr. G. P. Kendall.
I had in use the  Long.Distance
Single Valve Receiver,” which 1
constructed from an article by Mr.
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John W. Barber in the Christmas
Number of Modern Wircless, The
results 1T obtained were extremely
good, but, due to my lack of skill,
I think, T could never make a suc-
cess of the loose-coupling.  After
reading Mr. Kendall’s article I made
a special tuner. I first wound a
6o-turn coil on a 3%-in. cardboard
cvlinder, tapped every 10 turns with
“ Clix,” then a plain 75-turn coil
mounted to slide in and out of first
coil.  Using the tapped coil for
aerial and plain coil for reaction, I
connected up and commenced turn-
ing the condenser. The result sur-
prised me. At almost every degree
a fresh station scemed to come in.
London, my nearest station, came in
with more strength than I have ever
heard before, then Bournemouth,
Newcastle and Aberdeen, all at
decent ’phone strength. Glasgow
also came in, but faded away. For
these 1 used 40 turns, with the
aetial plugged i on the twenticth.
By using 50 turns I was able to get
Belfast and another station 1 was
unable to get the call sign of. 1
also during the evening got at least
five different foreign stations. all at
readable 'phone strength. 1 do not
pretend these results are very mar:
vellous; = probabiy much better
results have been obtained with a
single valve, but as I know nothing
about wireless except what I learn

from Wireless Weekly, Modern
Wireless and The Wireless Con-
structor and handbooks, I think the
fact that they were obtained, and
obtained easily, first trial, makes it
well worth the experiment, especi-
ally as the tuner costs considerably
less than plug-in coils.

Wishing your. papers every suc-
cess.—Yours faithfully, .

. H. WarwLis.
Horley.

A DOUBLE CIRCUIT NEUTRO-
DYNE RECEIVER

Sir,~~Re the ¢ Double Circuit
Neutrodyne »* 2-valve set described
by John Underdown in November,
1924, Modern Wireless, 1 con-
structed this set shortly after sceing
it, and have had excellent results
from it.

At the beginning I had rather a
difficulty with regard to the loose-
coupling, but soon acquired the art.
So far I have had the following
stations, all at good phone strength,
and speech was clearly understood :
5SC, 5NO, 2EH, 6BM, 2ZY, 6LV,
Belfast, sWA, Brussels (SBR),
Ecole Supérieur, Hamburg, Breslau,
Madrid, 5SA, 5UU, and the Liver-
pool Harbour - Board conversing
with the Crosby and Formby Light-
ships. I think this is a very good
record indeed for a two-valve set.
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I am situated nine miles north of
Liverpool Station and my aerial is
25 ft. high, 75 ft. long and 25 ft.
lead in.

It does not actually work a Joud-
speaker, although speech can be
heard about 6 ft. away. Liverpool
Station can be heard without aerial
or earth, and louder than a crystal
set. For long range 1 think this
set is the best possible for two
valves.

Wishing Wireless Weekly,
Modern Wireless and The Wireless
Constructor every success.—Yours
faithfully,

J. Eric BryEes.

Liverpool.

AN AERIAL HINT

Sir,—In vour * Information De-
partment ”’ in March 18 issue of
your paper, we notice a query from
“A. S O.” (Tonbridge) who is
having difficulty with the stretch-
ing and contracting of his aerial
halvards in fine and wet weather.

Perhaps the following simple hint
may be found useful by ¢ A. S. O.”
and other readers who are troubled
in the same manner. We do it our-
selves, and customers of ours who
have done it are quite pleased.
Now for the hint :—

Attach to the loose end of the
halvard a weight of say, 3-5 Ibs.,
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this' will Lkeep the halyard tight
under all circumstances; in wet
weather when the rope contracts it
pulls the weight up a little way,
and in fine weather when the rope
lengthens the weight pulls it down,
with the result the aerial is always
taut, and there is not so much * fad-
ing ” in reception.

The writer attached the weight to
his halyard about 6 ft. from the
ground, and it consists of an old
7-1b. paint-tin with a wire handle;
the tin is filled with sand, but water
or anything else would do. The
tin is secured to the halyard by
some twine, which can easily be cut
or undone whenever 1 want the hal-
vard clear to run through the pulley
at the top of the pole, to examine
the aerial, etc. It is not, of course,
necessary to put a weight at the
“lead in ’* end of the aerial.

Re suitable halyards :—My ex-
perience of galvanised rope for hal-
yards is that they are a nuisance;
they are very awkward to use in
case you want to drop your aerial,
and they soon rust away. I find
good, half-inch rope good enough
for most aerials; and for preserving
it, get a stiff brush and some reli-
able brand of wood rpreservative,
and rub the preservative well into
the rope. This is much less
““ messy ”’ than melting tar, and
whereas it is often difficult to get
good tarred rope, you can get wood

preservatives at any good paint or
ironmonger’s shop. And if the pole
itself has not already been painted
a coat or two of preservative before
it is erected will treble its ¢ life.”

Trusting that the above hints may
be useful to you and your readers.
—Yours faithfully,

FarrieLd Mre, Co.
Liverpool.

A CRYSTAL SET

Sir,—Having recently constructed
the crystal set as described by Mr.
P. W. Harris in the issue of Modexn
Wireless for September last, 1 think
that the following excellent results
obtained may be of some interest to
your readers.

The undermentioned Morse sta-
{ions on 600 metres were received,
after dark, whilst lying in the Firth
of Forth, the receiver being used in
conjunction with a small ship’s
aerial :—Gibraltar, Oporto, Santan-
der, Finisterre, Bordeaux, Genoa,
Cape Sperone (Sardinia), Soller
(Majorca), Gothenburg, Copenhagen
and Hangd (Finland), in addition,
of course, to most of the nearer
Continental Morse stations—on the
broadcast wavelengths Edinburgh,

Glasgow, Dundee and Aberdeen
gave good results.
All the above stations were re-

ceived direct on the crystal, no
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amplification of any description
whatever being used either before
or after rectification.

Using a 100 ft. ¢/ loft ’* aerial at
1lford, 2O gives quite good results,
whilst Channel and shipping sta-
tions come in very well. The earth
is in this case on the water main.
—Yours faithfully,

F.C. A F

Iiford.

THE R.S.G.B. AND THE W, T,
AND SIGNALLING BILL

The following is a copy of a let-
ter which the Society has sent tc
the P.M.G. :— :

WIiIRELESS TELEGRAPHY AND
SigNaLLING Birr.

Drar Sir,—I have the honour to
inform you that the Council of the
Radio Society of Great Britain have
considered the provisions of the
above Bill, which is now before
Parliament, and desire to submit to
you a Memorandum upon the Bill.
At present the Memorandum is
being considered by the representa-
tives of the Affiliated Wireless Socie-
ties throughout the country, but it
will be forwarded to you at the
carliest possible moment.—I am,
Sir, your obedient servant,

- (Signed) H. A. Rock,
For Hon. Secretary.
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Brackets for Transatlantic Four
Receiver

Messrs. ‘¢ A. V.”” Wireless Com-
pany have submitted for our inspec-
tion a sample of the strong iron
brackets they are supplying for use
in the well-known ¢ Transatlantic
Four ”” Receiver designed by Mr.
Harris; the purpose of these is
to carry the strip of ebonite on
which are mounted the valves and
transformers at the rear of the set,
These brackets are to be affixed
directly to the panel by suitable
bolts, and the makers claim that this
not only facilitates the wiring-up of
the receiver but also holds the front
panel very securely at right angles to
the base-board. A slight rearrange-
ment of the transformers and block-
ing condensers is then necessitated.
The brackets are of substantial

pparatus

finished
enamel, and drilled for the necessary
holes for screws and bolts; the price

build, neatly in black

is also moderate. =~ We understand
that similar brackets are supplied by
the same firm for other types of ver-
tical panel receivers.

The ** Radiotester ’’

Messrs. The British & Colonial
Industries Association, Ltd., have
submitted for our inspection and
trial an ingenious little instrument
having for its purpose the facilita-
tion of the process of testing for
faults and so on, in the complex
electrical circuits which make up a
modern radio  receiver.,  This
¢ Radiotester ”’ consists of a small
case, measuring 4 in. by 2%, which
is carried by an elastic strap on the
wrist of the operator; in the case
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is enclosed an ordinary 43 volt flash-
lamp battery. A lamp-bulb is
arranged on the upper side to indi-
cate the completion of the circuit;
two telephone terminals are pro-
vided for connecting up the head-
phones in certain tests; also a
couple of flex connections, 2 ft. in
length, carrying sharp-pointed elec-
trodes, one of these being double-
ended. Insulating sleeves are pro-
vided for these electrodes for
protection when not actually in use.
In order to maintain the sharp
points a slip of emery-paper is
affixed to the side of the box. The
needle-sharp points can thus be
used even on ordinary insulated
wire, readily penetrating the insu-
lating covering. '
One of the contact points on the
double-ended electrode makes con-
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nection with the lamp (and ’ phones
if in use) via the enclosed cell; the
other cuts out the cell, as when
testing L.T. grid-bias, and tapped
H.T. batteries which provide an
external E.M.F.

It is evident that a very varied
list of practical tests can be carried
out with this equipment, with the
minimum of trouble and time ex-
pended. There is no need to stop
for the purpose of affixing icads,
connecting up a spare cell, 1cu,1\1ncf
out some kind of current mdudtm,
etc., when a fault develops ond
a systematic search must be under-
taken to locate it in a receiver. The
telephone is sensitive enough to in-

- dicate leaks and short circuits even

of great resistance, and to give some
indication  with  condensers  of
moderate size when these are in
order. A comprehensive pamphlet
is enclosed in the case which will
instruct the less experienced as to
the many possibilities of this simple
and effective testing outfit, w! nch
we can thoroughly recommend. The
price is very reasonable. .

An Electric Soldering Set

At first sight it would appear as
if an attempt to operate an electric
arc, as a source of heat in soldering
operations, from the ordinary small
4- or 6-volt L.T. accumulator, was

at least inviting catastrophies,
though such experiments might
have the approval of charging sta-
tions. However, in actual trial,
this bold venture proves to be not
only practicable, but actually to sim-
plifv the business of soldering con-
nections in a radio set so much that
it might also be claimed to make it
a pleasure. Messrs. Goswell Engi-
neering Co., Ltd., have sent for trial
samples of a small, very inexpensive
equipment packed in a neat wooden
box with supplies of flux and solder,
etc., all complete, which enables the
operation to be performed with only
a moderate sized 4- or 6-volt accu-
mulator for ¢ power-station.”” The
pseudo-arc (it is not a genuine per-
sistent arc, as there are not the 40
volts or so available to maintain it
in air) is struck between a carbon
electrode and the work. The for-
mer is -secured in a convenient
holder, with flex connection to bhe
put on the negative terminal of the
L.T. accumulator. The positive
pole of the accumulator is connected
by another flex to the wire or ter-
minal to be soldered. By  gently
stroking or light tapping of the work
with the negative electrode an inter-
mittent arc is obtained, sufficient to-
gether with the development  of
enough local heat by the resistance
of the bad contacts made here, to
heat the metal above the compara-

Wireless WeekKly

tively low melting-point of common
solder. A touch of fluxite and the
application of the sticlk of solder will
then give an easily-produced, clean,
sound joint, if the work is reason-
ably clean already. There is but little
lost heat; time is enormously
economised ; the work is kept clean,
and is actually heated in a partly
reducing atmosphere (for the arcs
emit a certain amount of carbon
monoxide through the consumption
of the carbon); there is no mess, and
no equipment is needed bevond the
usual accumulator of a valve set and
this small box, 8 in. by 4} in., which
contains all the necessary material.
Preliminary tinning of wires, etc., is
done with delightful ease, it was
found, in a small carbon crucible
that is connected to the positive pola
for this purpose. Using a four-volt
accumulator, it was found in exten-
sive tests that the average current
demand (during the few seconds of
actual heating of a junction, etc.)
was 4 amperes, rising momentarily
to 8 amperes if too close contact was
made and held, or if the carbon elec-
trode was dipped in the molten sol-
der on a joint. The resistance of
the electrodes and leads prevents too
great a rush of currenf. At the
same time it is evident that the
equipment should not be used on
very small accumulators, such as the
ten ampere - hour type, except,

WIRELESS BATTERY SERVICE

(DEPARTMENT)
BATTERIES LOANED FREE -

Charges for service only. Service comprises:
accumulator, free delivery and collection.
to be made one quarter in advance.
6 volt 6o/30 amp.

Fortnightly exchange (4 volt only) 15/- per quarter.
Weekly exchange (4 or 6 volt) ... ... . "
Weekly ' . ., 2 Batteries 31/3 vs .

Service within 15 miles of Charing Cross.

AUTO MECHANICAL RECTIFIERS LTD,,

Wireless Battery Service Dept.,

91, TABERNACLE STREET, E.C.2.

Chargmg
Payments
4 volt 8o0/40 amp.

T TR TR RSN

NEW VALVES FOR OLD!

Whenever your valves burn out or filaments

u

S _____ are damaged in any way, send them to us

=l | price 1 and we will repair them equal to new. Per-
=) I fect reception i1s guaranteed with our repaired

S : 6/6 : valves, which are returned to you =
| |ewm=! WITHIN SEVEN DAYS [
Z{ | Emitters) 1+ D.E 06, 12/6. D.E 2v. 25 to "3 amp., 10/6 =
= F-mm-- Price List for Power Valves on application, =
=L Liberal discount to Wireless Agents, Terms on application. =
=] b=
E| TheNorth London Valve Repairing Co. |5
E 22}, Cazenove Road, Stoke Newington, N.16. £23
= WE ARE ALWAYS AT YOUR SERVICE. B
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Another  Guaranteed
BRETWOOD Speciality

1s our improved

ANODE RESISTANCE

LT L T T LT

7 ,{»’9 which gives accurate readings consistently
from 10,000 ohms to over 100,000 ohms. This
BRETWOOD Component is particularly
guited for the STro0 circuit (Modern Wznless;
the Super-Sensitive circuit (Popular Wireless
and for resistance eoupling, etc.

It is constructed on the same pnnciples
that have made BRETWOOD Components
famous, and, of course, it carries the BRET-
WOOD Guarantee. Price 3s. Postage 3d.

BRETWOOD
GRID LEAK

Patent No. 224,295/23.
Used and recom-.

BRETWOOD Patent VALVE HOLDER.
Fix this efficient component and get maxi-
Positively no leakagec or

an

mum results.
capacity effects, Perfect contact.
mended everywhere.  ye'mounted on front or back of panel.

Price 3/~ Postage 3d. Price 1/9  Postage 34d.

BRETWOOD i3t SWITCH

Constructors will welcome news of a further
Bretwood Product, an Anti-Capacity Switch, the
principal féatures of which include :—

Abeolute freed from ity effects—Perfect Contact—
‘Work like finish and neat of Bimple single
bole fixing and Fasy to make wiring comnections, Special
epring loaded balls in the base make the Bretwood PRICE
Bwitch wonderfully smooth in action and ensure

clean and perfect electrical contect at all times.

It is confidently offered to wireless comstructors -
ae the Anti-Capacity Switch par excellence,and of

course it carries the famous Bretwood Guarantee. Postage 8d,

HIIHIIIIHHHIIHHWHH TR AT

"BRETWOOD LTD.,
12-18, London Mews, anle St.,London, W.

Al P litieg are obl moatWirshuDealen

Barclays 10045
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perhaps, in an emergency. A large
accumulator such as is used for
multi-valve sets with bright-emitter
valves would not be affected by this
current demand, and several joints
could be made for a consumption of
current equal to that of an hour's
normal listening. ~For hastv repairs
when away from the home work-

[

N Sunday afternoon, March
Ozz, on coming in aflter a

slight fall of snow, I was
surprised to hear ‘a series of
clicks emanating from the corner
of the room, where a two-valve
set was located. Thinking it
was the accumulator gassing, [
lifted the vents, but the noise
persisted and seemed to come
from within the set itself. I
touched the aerial terminal—the
one on the aerial side of the con-
stant aerial tuning condenser—
and received a suflicient shock to
make me jump. This occurred
some time after the fall of snow

G 0000000E000000000000000000000000000000000C000000000000000000000000000008000000000008

Charged Snow
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shop the outfit should be invaluable,
We can strongly recommend the set
provided that too small a battery be
not used with it, and feel assured
that if electrical soldering were
widely practised there would be less
general aversion to this method ot
making really sound, permanent
clectrical connections,

]

and when to all appearances the
day was a fine spring day. Re-
moving the aerial and touching it
on the earth terminal, it was
found possible to get a series of
sparks and shocks if the aerial
was touched. I then fitted a
¢“ Static Arrester ''— a neat little
adjustable  gap—between  the
C.A.T. terminal and earth, and
found after a further slight fall
of snow that by adjusting the gap
a spark 1-16 in. long could be
obtained, and that by gradually
decreasing the gap the rate of
sparking increased until, when
almost touching, a noise from the

April 8, 1925
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: Queries
.
:.'..CI.'I'.Q..'..........I......'.‘......

The Query Department is now
re-opened to accept readers’ queries.
Readers are advised that a charge
of 2s. 6d. is made per question, and
a stamped, addressed envelope
should be enclosed.

]

loud-speaker like the firing of a

multi - cylinder petrol engine
resulted.
A similar charging of the

acrial took place after several
slight falls of snow, but when
this latter turned to sleet the
plienomenon ceased.

The Wireless Constructor,
o
A Free Blueprint of a

Three-Valve PORTABLE
RECEIVER,
By PERCY W. HARRIS, M.LR.E-

Will be GIVEN AWAY in the
MAY ISSUE.

<<

ON SALE APRIL 15.

“VARIC”

Air Spaced Variometer

Panel Mounting

Type S.P. .. 10/-
Wavelength 250-650

Metres.

Table or Panel
Mounting
TypeS.T. .. 12/6
250-650 Metres.
Type L.T. .. 15/-
580-2,300 Metres.

The result of extensive expenment and research, the * Varic'
Variometer is designed on scientific principles, combining maxi-
mum mutual inductance with absolute minimum self capacity.
No mouldings are used, the coils being self-supporting and wound
witha very heavy gauge wire, thus keeping down High Frequency
Resistance.

The * Varic" Variometer has bearings of unique design, forming
perfect electncal contact between Stator and Rotor, whilst ensuring
that the Rotor * Stays Set.”

In short, the ** Varic” Variometer has been constructed to give

High Efficiericy, Sharp Tuning,
» Low Self Capacity, Big Signal Strength:

VARIC LTD. CASTLE HILL,
“Phone : Bedford 879, BEDFORD

THE PANEL

THE real wireless enthusiast goes over his
Setinch by inch. Shortening a connection
here—replacing an inefficient component
there, he knows that success depends on the
most careful attention toseemingly insignificant
details. -Such men are now standardising on
Radion as the panel material de luxe.

Radion is avatlable in 21 different sizes in

black and mhogumte Radion can also be

supplied tn any special size. Black 1d. per
square inch, mahoganite 13d. per squareinch.

RADION

American Hard Rubber Company (Britain) Ltd.

izo0 Wellington Street, Glasgow.

Hea? Oﬁcz;' 13a Fore Street,
London, E.C.2
k it

Depots :
116 Snow Hill, Bu‘mmgham
" Ivish Agmts

Gilbert Ad. 2655
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SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD..

J. Q. R. (ROMFORD) has built
a three-valve receiver consisting
of H.F. amplifier, detector, and
L.F. amplifier, the high-frequency
valve being coupled to the detec-
tor by means of a large vario-
meter, providing a tuned anode
circuit. In the anode of the
detector valve there is another
large variometer which it is
intended shall provide reaction
effects, and our correspondent
finds it impossible to stop the set
from oscillating and asks for our
advice.

Our correspondent’s circuit dia-
gram shows that the connection
from the lower end of the tuned
aerial circuit goes to the L.T. nega-

lead. No potentiometer is pro-
vided, and there is thus no means
of preventing the set from oscillat-
ing when the first variometer brings
the anode of the high frequency
valve into tune with the aerial cir-

cuit. Such circuits will often oscil-
late quite freely upon aerials of
reasonably low resistance, even

when no second variometer is pro-
vided in the anode circuit of the
detector valve for the express pur-
pose of producing reaction. This
assumes, of course, that the vario-
meter is sufficiently large to tune
to the desired wavelength without
the aid of a parallel condenser, and
our correspondent informs us that
he has obtained a sufficiently large
instrument of American manufac-

is most essential, and we would
suggest that a potentiometer be
introduced to control the grid poten-
tial of the first valve. Alternatively,
the second variometer might be re-
placed by an ordinary reaction coil
coupled to the aerial tuning induct-
ance, so that reversed reaction might
be employed if desired.

L. U. J. (BRENTFORD) finds
that whenever he lifts the cat-
whisker off his crystal detector
he hears a steady buzzing noise,
and he inquires whether this
is normal. He is using a simple
form of crystal set.

The buzz in question arises from
induction effects from alternating
current mains, and is quite a normal

ture. In such a circuit some means
of controlling the degree of reaction

tive terminal, the filament rheostat

symptom in a crystal receiver. So
being connected in the negative

long as the cat-whisker is pressing

L.F. INTERVALVE TRANSFORMERS.
THE RENOWN

Is made in any ratio you desire and, i you require an Intervalve Transformer for
general work, we gee to it that you get an Instrument that is soundly construeted, and
is really designed for the work it has to do.

‘With its large initial diameter of bobbin, its good hefty soft iron core, its inflnity
Insulation resistance, its great number of turns, you have an ingtrument that will give
perfect transference of energy, with the highest amplification that it is possible to
combine with that perfect ability, to produce in constant strength, over the whole of
audible range., In fact in the * Renown " you have an Intervalve Transformer that
will help you to attaln a more distortionless reproduction by the loud speaker, than
any other transformer proferred to you to-day. Furthermore: You may prove it for
yourself. You are given the opportunity of returning it to us within 14 days, after
having tested it against ANY other,

Ratios 5:4:3: 2 to 1.

Price 8/4 Post Free.

We are still repairing ANY MAKE of Intervalve Transformer with our
efficiency equal to new guarantee for 5/- Post Free. Delivery 8 days.

TRANSFORMER REPAIR CO., Hay Street, PORTSMOUTH,

Creating a Market

The * WIRELESS CONSTRUCTOR"
has amply fulfilled its mission in
Wireless. A new demand has been
created from a large section of the
public not previously catered for. This
is_amply proved by the fact that the
“ Wireless Constructor” has a circulation
greater than that of all non-Radio Press
wireless publications added together.
It is, therefcre, only pointing out the
obvious to claim that your advertisement
should also be included in its columns.

WIRELESS VALVES
Guaranteed Osrams “C” Type, R.A.F. Surplus,

The cheapest high-frequency valve on the market and
the most satisfactory asa detector and amplifier.

Adaptor for same 1/- each.
5= each, * 18, postaze paid, at

Buyers’ Risk,

J. MARTIN BLAIR,
Amberley House, Norfolk St.,Strand,London, W,C.2
Phone . Central 4253.

Next issue closes for press April 18th.
For rates write Advertisement Managers :

Barclays 969.

SEND A SUBSCRIPTION
for your favourite wireless journals. Promptly delivered, post free.
Modern Wireless Wireless Weekly The Wireless Constrgpctor
Twelve months 15/- Twelve months 82/6 Twelve months Z;g

Barclays Advertising, Ltd.,
Advertising C 1 & Contr: S,
Bush House, Strand, London, W.C.2
Telephone: City 9911 (Extn. 9).

Six months 7/6 8ix months 16/3 Six months
RADIO PRESS Ltd. (Dept.S.), Bush House, Strand, London,W.C.2.
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upon the crystal the telephone cir-
cuit is virtually short-circuited by
the tuning induatance, so far as low-
frequency currents are concerned.
It seems that when the cat-whisker
is lifted the low-frequency induction
currents find a pass through the
windings of the telephones and
through the capacity of the body of
the operator, and thus produced a
buzz.

M. R. L. (BRISTOL) asks for
information with regard to the
low-frequency side of his 4-valve
receiver. When using only one
stage of L.F. amplification signal
strength and quality are good.
On switching in the second L.F.
valve, however, very little increase
in signal strength is obtained,
and bad -distortion is noticed
which cannot be removed by
any adjustment of grid bias or
high tension voltage. If, however,
he turns down the filament of
the first L.F. valve there is a
soft ‘“plop > and the quality
and volume of signals improved.
Different valves have been tried
without effecting a cure, and the
placing of a milliammeter in the
plate circuit of the first L.F.
valve shows that there is a sudden
change in anode current when the
‘¢ plop >’ occurs.

The trouble of which you com-
plain is due to low-frequency oscil-
lation occurring when the second
stage of the low-frequency amplifi-
cation is switched in. This is show-
ing itself, however, in an unusual
form, as usually this form of oscil-
lation is accompanied by a high-
pitched whistle. As you are using
a common H.T. positive lead for
the two stages of L.F. amplifica-
tion we would advise you to place a
fixed condenser of 2 wpF capacity
across this and the H.T. negative
leads. The two L.F. transformers
should be placed well apart with
their cores at right-angles. The
effect should also be tried of con-
necting the two cores together, and
connecting them either to earth or
L.T. negative or H.T. positive.
Further means of effecting a cure
may be found in reversing either
one or the other of the windings of
the first L.F. transformer, and you
should also- try connecting various
resistances across the secondary of
the transformer. The value of this
resistance may be between 100,000
ohms and half a megohm, as high a
value as possible being preferably
employed, as otherwise a loss in
signal strength may result,

H. C. (BLOOMSBURY) has
a 2-valve set, H.F. and detector,

April 8, 1925

which has suddenly ceased to
function. 2LO is now barely
audible, and changing over the
valves makes no difference to
the results. On changing the
valves back the grid-leak was
accidentally short circuited, and
it was noticed that the filament
of the detector valve then burnt
very brightly.

The fact that short<circuiting the
grid-leak causes the filament of the
valve to burn more brightly shows

“that this filament is lying on the

grid of the valve. As your grid-
teak is connected to L.T. positive
when this component is shorted,
that portion of the filament between
its point of contact with the grid
and the positive lead is also shorted,
and the rest of the filament therefore
burns more brightly. It may be
possible to make the valve service-
able again in the following manner.
Determine at what point the fila-
ment is making contact with the
grid. Remove the valve from its
socket, and hold it with this point
uppermost. Light the filament by
means of two leads taken from the
accumulator and tap the bulb of the
valve smartly. In this manner you
may succeed in separating the fila-
ment from the grid and put the
valve back again into use.

© qudg

ENVELOPE N99 CONTAINS ALL THE NECESSARY INSTRUCTIONS WiTH
WORKING DRAWINGS, BLUE PRINTS &¢ FOR MAKINGC THE ABOVE.

SINGLE VALVE SET

This set has been designed by Herbert K. Simpson, and numerous letters have
. been received by us testifying to its excellent range and power.
Py : n Ask for Radio Press Envelope No. S9. Frice 1/6 or post free 1/9

2
ccc(;o_bv +;

RADIO PRESS Ltd, Bush House, Strand. London W.C2

WORKING DRAWING
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LABORATORY in a single cabinet.
Omni Receiver, full constructional details of which appear in the
Radio Press Envelope No. Ss.

These few words sum up the

The Omni Receiver was designed by John Scott-Taggart,

F.Inst.P.,, AM.LEE., to enable the really keen experimenter to have a
cabinet wireless receiver which could be wired up to almost any circuit in a very short
time—the set, however, always retaining its neat outward appearance.
The raising of the hinged lid of the cabinet discloses a panel on which have been mounted
50 well-spaced terminals, and that is the key to what has hitherto been considered an
imoracticable problem. Tle various components are mounted behind the front panel, and,
g nerally speaking, the connections of each component are taken to the terminal panel.
After the Omni Receiver has been completed, it is possible and an easy matter for any
wireless enthusiast to try out and compare practically any new circuit, or variations in
old circuits, by simply raising the lid of the cabinet and connecting up. It is advisable
to use rubber covered flex for the purpose.

Every terminal on the panel under the lid of the
cabinet is numbered, and a key is supplied. Using
the numbered key it is an easy matter for the
experimenter or éven beginner to wire up and test
the following 12 circuits, given in the envelope :-
Crystal, Crystal and 1 LL.F,, Crystaland 2 L.F.,
1 H.F. Crystal and 1 L.F., HF. Crystal and
2 L.F., Detector and 1 L.F., Detectorand 2 L.F,,

Single Valve Reflex ST 34, ST 45, ST 75, 5T 100.
It is simply a matter of connecting terminals
5I-50, 51-28, 50.42, etc. From time to time
new keved circuits will appear in the Radio
Press publications, principally Wireless W eekly.
No wireless enthusiast should be without an
Omni Receiver, the Receiver you can wire at
will, always ready for future experiments.

construcior and many pages of interesting information, experiments, eic,, showing the enormous advaniages
and possibilities opened oul lo owners of the Omni Receiver. Obtainable from all Newsagents, Bookstalls,
local Wareless Dealers or divect from the Publishers. When ordering diveci be sure and quote Envelope No. 5=

Glways wady for Hle Fulire

The Radio Press Envelope No. S5 contains full comsiructional details, Blue-prints, Pholographs, Diagrams,
Key charts, a transfer of key mumbers for the terminal panel, together u ith wseful hints and tips for the

Post Free
2

Radio [Press, ILtd.

BUSH HOUSE, STRAND, LONDON, W.C.2.

Burchoy
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THE RIGHT
CONSTRUCTION

Electrical Transformation does not necessarily imply real TONAL
BEAUTY.

That means that although you’can obtain a transformer to give you
the correct ratio of transformation, the lovely tones of fine singing or
musical performance received in low-frequency radio do not retain the
attendant overtones or harmonics which make REAL MUSIC.

The chief cause of this loss is high self-capacity.

In the R.JI. Transformer you have the Right Construction for
TONAL BEAUTY.

(1) Because the sectional method of winding the Primary and
Secondary coils gives the extremely low self-capacity
of ONLY 18 micro-microfarads.

(2) Because the inductive values of the Primary and Secondary
coils are correct for the telephonic or audible frequencies.

(3) Because the iron circuit has high efficiency.

(4) Because the heavy walls of insulation between coils give
freedom from breakdown.

In no other transformer on the market can you find these superior

“I POINTS OF CONSTRUCTION.
For the man who wants REAL RADIO MUSIC there is
only one transformer worth buying.

THE R.I. TRANSFORMER
PRICE 25/-

Write for the New R.I. Catalogue.

12 HYDE ST OXFORD ST LONDON w.c. il

Comtractors to the Admiralty and all Governmeni Departments.

y i ., Rapio Pmess, Lyp., Bush House, Aldwych, W.C2. oy Tex Avesus Press (L. Upcott Gill & Son, Lid.), 85-57, Dru

:’;I::on‘l:nl;l;‘o;new??nl;ggi!hm on Wednesday of each week at 3, Bolt Court, Fleet Street, London, E.C4 Address for Subscriptions and idlwﬂz

Communications :—Bush House, Strand. London, W.C. Advertisement Managoers :—Barciavs Apveerisine Lip., Bush House, Strand, Loadom.

w.Ca Registered as a newspaper and for {rapsmission by Canadian Magazine Post. Subseription rates :—32/6 per annam. 16/3 for six

wonths post free. Sole Agents for Australasia :—Gomrpox & Gorem (Aumstralasin), Lto.  For Cansda :—Imrkrist Nsws Lro. FPor Soutn Afries i—
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WHICH IS THE BEST
L.F. TRANSFORMER?

By PERCY W. HARRIS, M.I.R.E.
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Fixed Resistors.

Na. Ohms.  Amps. s. d
21 3 2 16
735 75 2 16
[ 7 5 2 16
3 2 1 16
24 3 I 16
725 3 3 19
726 75 5 19
K 10 5 19
728 13 5 19
729 20 25 20
730 26 ‘25 20
736 40 *25 20
731 48 " 20
32 35 25 20

No. 718, Screw Holder, on Ebonite
Base, with instructions 1/6
No. 720. Brass Shorting Plugs, to
fit Screw Holders, three
in carton 16

The Dual Rheostat.

Ne. 222. Dual Rheostat, 5-30 ohms,
for mounting on any panel,
from §” to §” in thickness, 1
with drilling template 7/6 :

e vy i s |

ADVERTISEMENTS APRIL 15TH, 1925

Burndept Components
for convenient and
reliable filament control

HE Bumdept Components for filament
control deserve the attention of every
constructor who wishes to equip the
mstruments he builds in the best possible way.

It is most convenient to have your set fitted with
Burndept Fixed Resistors, which each consist of a
definite amount of resistance wire wound on a fibre
rod and are made in thirteen values from 03 to 55
ohms. They may be used in series with, or in place
of a rheostat. When it 1s desired to use a new or
different type of valve, one has only to insert the
correct Resistor in the Screw Holder, no other
alteration being necessary.  Further particulars of
Burndept Fixed Resistors will be sent on request.

A very useful component is the Burndept Dual
Rheostat, which can be used to control either a
bright- or a dull-emitter valve. The first half of the
element 1s wound to a resistance of 25 ohms, and
the second half, to a resistance of 5> chms. The
whole 30 ochms resistance is used to control a dull-
emitter valve, and the 5 ohms resistance a bright
valve. Contact is perfect and the movement of the
brush practically noiseless owing to the special con-
struction of the former on which the wire is wound.

Purchase Burndept by its name—
substitutes are not the same

BURNDEPT

WIRELESS APPARATUS
BURNDEPT LTD. Aldine House, Bedford Street, Strand, London, W.C.2

Telephone : Gerrard 9072 Telegrams : * Burndept, Westrand, London.”

LEEDS ; 12, Basinghall Street (near Git . BIRMINGHAM : Winchester House, Victoris Square.
A S et WCASTLE s 17, Ll Dot " CARDIFT = o7, O Senas.
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| Prof. R. WiipDINGTON,

bl Prof. C. L Fc;nT.Escug,
M.A., M.LEE.

Another Step Ahead

AST  summer Radio
Press, Limited, took the
bold step of transferring

its offices from the quiet,
old - world premises previ-
ously occupied in Devereux

Court, Strand, to spacious and
up-to-date apartments in Bush
House, the finest office build-
ing in this country. The
offices in Devereux Court were
the second suite to be occupied
by the firm, its previous
accommodation in  Norfolk
Street having proved totally
inadequate  within a few
months of the Company’s
formation.  The change to
Bush House seemed, as in-
deed it was, a bold step, and
many people questioned the
wisdom of taking premises
which at the time seemed un-
necessarily large. Confidence,
however, has always been the
watchword of the Radio Press
organisation—confidence in it-
self, confidence in the future
of the great industry with
which it is associated, and in
which it has played such an
important part, and last but
not least, confidence steadily

Pmcl“(/l \Xllxﬂénm . o . . S E'M.Al;LD CHAPMAN,
Scimlif‘ic A.dm:va : . \} A. D. COWPEI,
Prof. G. W. O. Hows, | "L\;,,, B M.Sc.
DSe., M.LEE. et R W. Hatiows,
. Advisory Editors : MA.

Weekly

Fhone: cxg o011,

M
EDITED BY JOHN SCOTT - TAGGART,
F.nst.P., AMIELE,

Staﬂ Ed:torx

G, P. Kenpau,
B.Sc.

Sn;m;Y G. Ratteg,
M.LRE.

but surely built up in the
minds of the public who know
by experience that Radio
Press and Reliability are syno-
Those who have
watched the growth of this

nymous.
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great  wireless  publishing

house will learn with interest
that the existing offices occu-
pied by Radio Press at Bush
House have proved in-
adequate for their needs, and
that within a few weeks—just

now

as soon as the necessary struc-
tural alterations can be carried

out—large additional accom-
modation on the second floor
will be taken to house the
steadily increasing editorial
staff, leaving the existing
premises for the sales branch
of the business, which, owing
to the great success of Wire-
less Weekly, Modern Wire-
less, The ireless Constructor
and the Radio Press books,
cnvelopes, and other publica-
tions, requires a very
large portion of the present
offices.

now

new readers of
Wireless Weekly may not all
be acquainted with the policy

" The many

of Radio Press, Ltd. It is, of
course, to give accurate, reli-

able and up-to-date informa-
tion on every aspect of the art.
To do so requires the highty
competent editorial staff for
which Radio Press, Ltd., is
world famous. Its position as
the largest wireless publishing
house in the world has only
been attained by paying the
most careful attention to its
readers’ interests, thus build-
ing up the confidence in which
it is universally held.
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The Wireless Chain
of the C.N.R.

H By Capt. L. F. PLUGGE,
7 B.Sc.,F.R.Ae.S., F.R.Met.S.

"W s Nr N\ N

ing throughout Canada. These
stations do not broadcast daily,
but as a rule something like twice
a week, which somehow corre-
sponds to the position of the
trans-continental  trains. The
call-signs allotted to these sta-
tions have been distributed in a
very consistent manner. These
call-signs are of four letters, all
of them beginning with CNR,
which stands for ‘¢ Canadian
National Railways,”” followed by
a letter which is the first letter
of the town in which the station
is situated : thus we get CNRO
for Ottawa; CNRW for Winni-
peg ; CNRM for Montreal. There
is onc exception to this, how-
cver, namely Moncton, and this

H

The aerial at CNRA, this station being the most easterly of all wireless
broadcasting stations in North America.

‘HE Canadian
National Railways
was the first, and
is still, T believe,
the only railway
systeminthe
world to adopt radio as part
of their regular service of trans-
portation. A cha'n of broad-
casting stations radiating infor-
mation and entertainment north,
south, east and west across the
continent of North America has
been established by them with
powerful  links in  Montreal,
Moncton, Ottawa, Toronto,
Winnipeg, Regina, Saskatoon,
Edmonton and Calgary.,

First Transmissions

The first wireless transmissions
from a station to a moving train
were successfully carried out
under the direction of Sir Ernest
Rutherford on October 13, 1902.
Sir Ernest was then Professor of
Physics at McGill University,
Montreal. Now, in 1925 the
Canadian National Railways was

call-sign is CNRA, to avoid con-
i fusion with  Montreal.  The
wavelengths of the stations vary
between 313 and 517 metres.
Most stations transmit on a
the first transportation system to  power of zoo watts, but there
establish wireless as a definite  is one which uses 750 watts and

o bt ey

part of the service to be ren- two 1 kw,

dered to the public. The Cana- Control

dian National Railways have at Plans are now under con-
present some nine stations work-  sideration by officials of the

Listening in while travelling on a trans-continental train of the C.N.R.
A view of the interior of a library observation car.
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Some brief particulars
concerning the Canadian
National Railway Wireless
Scheme which allows recep-
tion of broadcasting for the
entertainment of trans-
Canadian passengers.

CNNNA A NN NN NN N N Nr s Pt Nt N

Department of Marine and
Fisheries, which department has
control of wireless and radio in
Canada, for a standardisation of
wavelength by  cities, and
changes have already been made
during this month to the Mont-
real and Toronto stations,
which have been respectively
changed from 435 metres to 410
and from 356 to 350 metres.

Below is given a table of the
stations of the wireless chain,
showing the call signs, wave-
lengths, etc., and also the time
prevailing in the various towns
at midnight Greenwich Mean
Time.

This photograph of a C.N.R. observation car shows the aerial system used

Time pre-
Station Call Wave | Power |vailing at Moncton, New Brunswick,
Sign. |length.| used. mgiﬁllght Canada, is the most easterly of
S the Canadian National Railways
Metres.| Watts. P.M. radio chain, and the most
ﬁontieal, b(%ueb];c’ Ca“fiiac e gggl‘g 410 | 1,000 g-o easterly of all wireless stations
oncton, New Brunswick, Cana .. 313 750 0 . . .
Ottawa, Ontario, Canada .. ..| CNRO 435 500 7.0 m North America. The differ-
Toronto, Ontario, Canada .. ..| CNRT 350 500 7.0 ence between Moncton © and
Winnipeg, Ontario, Canada .. ..| CNRW 450 500 6.0 British time is only four hours.
Regina, Saskatchewan, Canada ..| CNRR 420 500 5.0 . )
Saskatoon, Saskatchewan, Canada ..| CNRS 400 500 5.0 Time Difference
Edmonton, Alberta, Canada .. ..| CNRE 517 500 5.0 [ ' .
Calgary, Alberta, Canada .. ..| CNRC 430 1,000 5.0 This is the smallest difference

between any American time and
our own. All trans-continental
trains of the C.N.R. and other
principal trains are equipped
with wireless receiving sets by
means of which entertainment
for passengers is provided when
the train is In motion or at a
standstill at a station. . Recep-
tion on such trains is very clear,
covering a wide range. The
aerials used consist of a seven-
strand double wire placed on the
roof of the library-observation
cars. The sets operate either a
loud-speaker  or  headphones
according to the requirement of
passengers.  The transmitting
gear used throughout the wire-
less chain is the well-known
‘The power control room at CNRA. This station uses a Western Electric Wester n . LIECtn.C Standard
Standard 750 watts transmitting panel,' which may be seen on the left. Transmitting  Equipment.
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Steady progress is being made in the erection of the new high-power

Post Office station at Rugby.

The photograph above shows an engineer

engaged in testing the aerial insulators.

ECEPTION conditions
Rduring the week have been

particularly interesting,
chiefly on account of the rapid
changes which have taken place.
Early in the week conditions
were very unfavourable indeed,
but on Wednesday night an
extraordinary change took place,
giving an efficiency of reception
equalling that of any night
-during the winter period. = A
perfect “ bedlam '’ of stations on
the broadcast band appeared at
much greater strength than has
been noticed for a considerable
time, and later in the evening 1
discovered a rather interesting
phenomenon which very rarely
occurs.

Some Interesting Results

I happened to be in communi-
cation with several American
amateur stations who were
coming in at far above normal
strength, and in every case they

reported that signals from
Europe were much worse than
usual, showing that reception

{and transmission) may be well
above normal in one direction
and well below in the opposite
direction, other conditions being
the same, and it is quite safe to
state that the ‘American listeners
do not suffer to anything like the
same extent from ‘ mush " in-
terference as we do over here, as

the radio authorities have appar-
ently realised that ‘‘ arc’ and
high-power spark stations are
quite obsolete. It is to be hoped
that the controlling forces in this
country will do the same.

The New London Station

Considerable interest and dis-
cussion is attached to the open-
ing of the new London station of
the B.B.C., who have appar-
ently raised a ‘‘ mare’s nest >’ in
the form of drastic complaints
from listeners in S.E. London,
who state that they can hardly
hear the transmissions, whereas
to the very great majority of
listeners the improvement over
the old station is quite marked.

Obtaining Symmetrical Radiation

The official statement of the
B.B.C. that it is impossible to
create a symmetrical radiation
from a transmitting station
situated in the heart of a great
city is quite beyond question, but
I cannot help thinking that their
technical excuse that the masts
of the new station were oscillat-
ing is rather too novel for a sta-
tion of that power. It has been
stated that owing to the disposi-
tion of the station houses and
masts on the roof of the building,
the resulting aerial would be too
long and therefore a sloping
aerial was to be tried which ex-
tended from the hut to the top of

38
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Reception Conditions Week by Week

By W. K. ALFORD. -

Review of reception for week
ending April 5.
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the nearer mast. A more asym-
metric arrangement could not
well be conceived, especially as
it is directly above a steel-struc-
tured buildmg.  What form of
aerial is being used now I cannot
say, but one would think that,
first and foremost, the B.B.C.
would have laid their plans for a
reasonably symmetrical radiating
system.

The Test Transmissions

The comparative testing of
the *“ old >” and ‘‘ new ’’ stations
has been followed with consider-
able interest by a large com-
munity, but I have never heard

any reference to the relative
powers used.
Presumably they were, or

ought to have been, the same,
but the new station is generally
thought to be 3 kw. as against
14 kw. for the ““old " station.
I am sure that some statement
from the B.B.C. on this point
would be of considerable interest
to people who have followed the
tests.

Relaying the Hilversum Station

On Thursday night, April 2z,
an interesting re-transmission of
Hilversum was given by 35XX.
Although probably of an experi-
mental nature, the net result
could not altogether be called a
success.  Quite uncontrollable
circumstances had to be met with
in the form of interference of all
kinds. Spark, C.W. and X
interference grew perfectly fierce
at times, and the efforts of the
‘‘ receiving »’ staff to retune the
Hilversum transmission were
quite noticeable.

¢ Stunt *’ Programmes

My general inference, gleaned
from conversation with a very
large number of listeners, is that
the general public is getting
rather tired of  continued
‘¢ stunts >’ of doubtful success on
the part of the B.B.C,
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Signs and Portents

» S I was  riding
g slowly  home  to-

M day, covered about
a foot thick in
snow, many
thoughts ran
through what I am pleased
to call my mind. I wondered
why Armstrong Supers hiss
like serpents, and why some
people stick up sausage aecrials.
I poundered over the great ques-
tion of hysteresis losses in con-
densers, asking myself whether
there was any connection be-
tween hysteresis and hysterics,
And then as a snowflake about
the size of a pocket handkerchief
fell across both my eyes, render-

i gl

ing me temporarily blind, a

sucdden  great and cheering

thought came to me. The
4 2,

AR,
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. . . Hisface works horribly
as in the movie close-up . . .

summer, the glad summer, was
at hand.  Before long nightin-
gales would be singing in every
sylvan glade, pausing every now
and then to ask one another
whether it was not about time
for Captain Chuckersley or his
accomplices to turn up with the
microphone. Before long atmo-
spherics, those heaven-sent bless-
ings, would come to one’s aid
whenever the set refused to work
before an audience of critical
friends. In but a little time one
would be able to lie in a ham-
mock cursing the horrible distor-

tion of the loud-speaker bellow-
ing upon one’s next-door neigh-
bour’s lawn. - And from loud-
speakérs out - of doors my
thoughts flashed in a moment to
portable sets.

A Mystery

At this season of the year
numbers of those who write help-

You stagger along ...

ful articles give you the fullest
instructions for making portable
wireless receiving sets. I have
often wondered what sort of a
man it is that makes up and uses
one of these things. Frankly I
do not know, for I have yet to
meet him. I think, however,
that he must be the wireless
equivalent of the dope fiend, the
jazz maniac, and other horrible
people that one meets at the

pictures and in the more lurid
type of novels.
man
thorny path full

I picture such a
starting out upon life’s
of vouth and

. A picnic gnat is
easily acquired .

health and cheerful animal
spirits. All goes well with him
until one day a friend asks him
round to hear some wiretess. He

39

goes. He listens. He realises
that at last he has found the
thing for which his soul was

thirsting. Next day, though he
feels that he ought not to call
again so soon, he returns to the
friend’s house and demands more
wireless.  In a month's time
broadcasting has become the only

thing ~ that makes life worth
living. It does not suffice him to
switch on after dinner and to

listen for a couple of hours. He
must have broadcasting morning,
noon and night. The craving
has mastered him.

A Sad Case

He can just manage to get
through his worlk at the office so
long as he can have broadcasting
at lunch-time and again during
the afternoon.

If he is forced to

... You hasiily alter the tuning ...

take a journey by rail or car his
case is terrible. His face works
horribly—you have seen this kind
of thing in the movie close-ups.
His hands are hot; his lips, which
he bites continually, are parched
and feverish. There is only one
thing that can help him to pre-
serve his peace of mind ; he must
have a portable set, so that, like
the fellow in the nursery rhyme,
he shall have music wherever he
goes.  So he builds one, fitting it
into an attaché case or a cabin
trunk or a hatbox. 1 do not
suppose for 1 moment that it ever
works, out so long as his fingers
can find knohs to twiddle, his
heart is buoyed up with hope, and
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that keeps him going until he

reaches a stationary set once
more. There is an idea that
people take portable sets to

picnics, boating parties, and so
on. I have even seen a picture
of an angler whiling away the
time with a set whilst waiting for
a bite.  These things may be
done. 1 do not know. It ap-
pears, anyhow, that there is a
vast and growing demand for
portable sets; and I have no
doubt that one day I shall see a
victim of the terrible craving
which T have just described using
one of them.

A Consultation

On my return I went round to
see Professor Goop, to whom 1
divulged my thoughts upon this
great question.  The Professor
remained for some time in deep
meditation; then suddenly his
face lit up. If I may digress for
a moment, may [ say that I have
never quite understood how any-
body’s face can light up. 1T use
the phrase because it seems to
be the proper thing to do. One
is always reading of people
throwing their eyes about or
making nasty remarks through
closed teeth, or cven snapping
their jaws like rat-traps, 1 feel
therefore that I must be in the
movement and speak of the Pro-
fessor’s face as lighting up.

A Dull-emitter Face

I would like, however, to safe-
guard myself by saying that Pro-
fessor Goop’s countenance is of
the dull-cmitter brand. To return
to the point, the Professor looked
at me, and said, *“ If they want
portable sets, my dear Wayfarer,
they must also want a portable
wavemeter. You and I had better
see if we cannot help them to
make something that will meet
their requirements.”’ It seemed

. to me that there was a good deal
of sound sense in this. The very
fact that you possess a wave-
meter adds at least 500 per cent,
to the effect produced by your
set. People say to themselves,
““ The reception is pretty rotten,
but that is obviously not his
fault. There must be something
appalling in the atmospheric con-
ditions to-day, which is jolly bad
luck on him, poor chap. His
wavemeter shows that he is
tuned to 2LO, and yet no sound
comes through. Perhaps we are

picnicking in a blind spot. How

very interesting.”
Our Portable Wavemeter

I hear some of my readers, or
perhaps I should say more
modestly both of my readers,
saying, ‘‘ But the ordinary wave-
meter is not very cumbrous.
Why bother to design a special
portable model? > My friends,
have you ever considered the
ancient saying about the last

straw which breaks the camel’s
You may stagger along

back?

Fig. 1. -The Mosquitodyne circuit

quite happily burdened with the
two hundred odd pounds of your
portable wireless set, but if you
add to this the extra burden cen-
tailed by the purely ordinary
wavemeter, where are you? Itis
for you that Professor Goop and
I have designed a wonderful new
wavemeter which will come as a
boon and a blessing to all who
have constructed a portable wire-
less set. Think for a moment of
the average wavemeter. If it is
of the buzzer type does not the
buzzer itself represent the last
straw when the temperature is
ninety-point-something in  the
shade, and there is no shade?

Fig. 2—The calibrated portable
wavemeter scale.

With the heterodyne pattern you
have the valve and all sorts of
little bits and pieces which enact
the part of last straws during the
final furlong to the place ap-
pointed for the revels.

The Mosquitodyne

Professor Goop and I have
been able in our Mosquitodyne
circuit, which is shown in Fig, 1,
to eliminate entirely both the
buzzer and the valve. Within
the small cage, which may be
made from the grids of disused
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valves or from gauze pinched
from the meat safe, is confined a

common or picnic gnat. There is
not the least difficulty about
acquiring one of these. The

cage is placed close to the busi-
ness end of a microphone. If you
do not possess one of these en-
gaging little instruments you will
no doubt be able to obtain one
by applying to any broadcasting
station. The rest of the circuit’
requires no explanation.  The
wavemeter can be made up most
conveniently upon an ebonite
panel measuring 36 in. x 24 in.,
the cabinet consisting of a pack-
ing case designed originally to
contain soap or sugar. Should
the finished wavemeter appear to
be top-heavy, a little of the
original soap or sugar may be
left in the case as ballast. The
variable condenser, marked V.C.
in the diagram—even you will
understand the significance of
these letters—may be of any con-
venient type.

Calibration

Fig. 2 shows the calibrated
portable wavemeter scale. Cali-
bration, as will be gathered from
an inspection of the dial, is a per-
fectly simple and straightforward
business. Tune in 2LLO with your
stationary set until you are quite
satisfied that you have really got
him. Then capture a mosquito
—you do this at home—and set
the wavemeter going. Now turn
the knob of the condenser until
the buzz is heard most loudly.
Make a small pencil mark on the
scale of the wavemeter to indi-
cate the reading obtained. Do
this several nights running,
making a different pencil mark
each time. Next tune in all the
B.B.C. stations in succession—if
you cannot do this you are no
radioliar. Dot in the reading of
each and of any Continental or
American stations which come in
during your search. If friends
are present several American sta-
tions will arrive, though you will
hastily alter the tuning when the
announcer begins to speak in the
accents of France, Germany or
Cockaigne. At the end of two
or three evenings you will have
a perfectly calibrated wavemeter
which, if it does nothing else,
will show you the precise tuning
required not to bring in any
desired station.

WIRELESS WAYFARER,



Special Supplemerit to WIRELESS WEEELY.

845 am.—The Book Shelf. An in-
timate peep into the home life of
famous authors.

4,0 a.m.—Programme, presented by
the ‘“Los Angeles Examiner.”

5.0 a.m.—The Sunshine Girls Trio and
Don 8. Smith (Tenor), in semi-classical
and popular numbers.

6.0 am.—The Packard Radio Club,
including Dorothy Cleveland, Way
Watts, -and Barney Weber.

SUNDAY, APRIL 19th

, FRANCE.
PARIS.—Station : Eiffel Tower.—FL.
Wavelength : 2,650 metres—5 kw.

6.0 p.m.—Concert.

Artists : Dr. Vachet, M. Louis de
Serres, Mlle. Estrabat Eytmin (Pianist),
M. Paul de Lignis (Bass), and Mlle.
Pascal (Vocalist).

1. Medical Talk. Dr. Vachet.

2. Choir of Maids (Wagner). Mlle.
Eytmin.

3. Song from ¢ Tristram and Isolde”
(Wagner). Mlle. Pascal.

4. The Count Ory (Rossini). M. Paul

de Lignis.

5. Theme and Variations (Chevillard).
Mlle. Etymin.

6. The Beautiful Lady of the Mill
(Schubert). Mlle. Pascal.

. (a) Song for John (Chizat), (b) The
0ld Purse (Chizat). M. Paul Lignis.

. Ballad (Chopin). Mlle. Etymin.

9. The Pleasant Hours (de Serres), The
End of Love (de Serres). Mlle. Pascal,
accompanied by the Composer.

8.55 p.m.—News Bulletin and Weather
Forecast.

7.10 p.m.—End of Transmission.

~1

o2}

PARIS.—Station : Radio-Paris.—SFR.

Wavelength : 1,750 metres—8 kw.
1145 a.m.—Concert, by M. Roland
Lenoir.

12.45 p.m.—News Bulletin and Close
Down.

3.30 p.m.—News Bulletin,

Results, and Close Down.

NOTE.—The Concert is temporarily
suspended.

7.15 pom, —Esperanto Lesson, by Doctor
"Corret. ~ ‘Lecture by Doctor Fru-
:musan, “The Skin and Hair.”

7.30 p.m.—Sporting Results.

7.45 p.m,—Jazz Music by Mario Cages
and ‘his Orchestra of the Chateau
Caucasien.

9.30 p.m.—Close Down.
—_——

GERMANY.

HAMBURG.—Station : Nordische Rund-
funk.—AG (Norag).
Wavelength : 395 metres—1.5 kw.

1.15 p.m.,—Musical Progra.mme by the

Orchestras of Bremen and Hanover.

Sporting

8.0 p.m.—Concert.

1. In the Spring (Grieg).
The Station Orchestra.

2. Mazurka—Violon Solo ( Wienawsky).
Hans Tack.

3. Serenade—Trumpet Solo (Bohme).
Fritz Peters.

4. Viennese Children (Strauss).
The Station Orchestra.

5. Andante in D-—Flute Solo (Mozart)®
Hans Bauer.

6. Heyre Kati—Violon Solo (Hubay).
Hans Rosenlocher.

7. Concert No. 2—Cello Solo (Julius de
Sweert). Heinrich Ritter.
8. Hungarian Dance (Gungl).

7.15 p.m.—English Lesson.
Hans Bredow School.

8.0 p.m.—Operette in Three Acts
“The Dollar Princess.”  A.
Willener and F. Grunbaum.

Music by Leo Fall.

Personnae : John Couder (Bernhard
Jacks:.htat), Alice, his daughter (Erna
Lange), Dick, his nephew (Max Pratsch),
Daisy Gray, his niece (Isa Roland),
Fredy Wehrburg (Fred Schneider), Hans
(Franz Burg), Olga Labinaka, Singer
(Else Walther), Tom, Couder’s Brother
(Curt Rodeck), Miss Thompson (Edith
Scholz), James (Hans ¥reundt), Bill,
Chauffeur (Fritz Heimlich).

Act I and II take place in New York
at the home of Couders.

Act III takes place at the house of
Wehrburg in Aliceville (Canada).
10.30 p.m.—News Bulletin given partly
in English.
Dance Music by the Station Orchestra

KONIGSBERG.—Station :
Rundfunk.—AG.
Wavelength : 463 metres—1.5 kw.

40 p.an.— Concert by the Station
Orchestra.

6.80 p.n.—Address : ‘““The Practice of
Auto-Suggestion.” Herr Hans Braun,

7.0 p.m.—Orchestral Selections.

Artists : Walter Kelch and Max
Aschner (Vocalist).

1. “The Midsummer’s Night Dream
(Mendelssohn).

2. “Don Juan > (Mozart).

3. Song of Leporello ™ from “Don
Juan ’ (Mozart). Max Aschner.

4, “The Poacher ” (Lortzing).

5. Song of Barcolus
Poacher ” (Lortzing).

6. Selection (Smetana).
7. The Merry Wives (Nicolai).

8. Song of Falstaff from ‘‘The Merry
Wives of Windsor” (Nicolai).
Max Aschner.

9. “The Barber -of Seville” (Mozart).

10. Song of Bartolo from * The Barber
of Seville ” (Mozart).

11. Selection (von Weber).

Ostmarken

from “The
Max Aschner.

- NEW- YORK

AMERICA.
United States.

(Schenectady).—Station
General Electric.—WGY.
Wavelength : 379.5 metres.

11.30 pm.—Madxson Ave. Reformea
umh, lbany. ‘
1245 am, (Monday, 20th). —Waldorf-'
Astoria Hotel (New York) Orchestra.
Joseph Knecht (Conductor).

PITTSBURGH.—Station :
Electric.—KDKA.
Wavelength : 309 and 68 metres.

11.30 p.m.—Dinner Concert by the Pitts-
burgh Athletic Association. Orchestra.
under the Direction of Gregorio Scalzo

12.80 a.m. (Monday, 20th).—Services of

the Calvary Episcopal Church, Pitts-
burgh, Rev. E. J. Van Eften, Pastor.

Westinghouse

ZION, ILLINOIS. — Station : Zion. —
WCBD. Wavelength : 344.6 metres.

10 a.m, (Monday, 20th).—A Musical
Programme will be given by The
Mixed Quartet; assisted by - the
following performers:

Miss Sweeney and Mrs. Crow (Soprano
and Contralto), Mrs. Ruth Pihl (Soprano),
Mr. Chester Bagg (Baritone), Messrs.
Dunn & Stewart (Euphonium and
Cornet), Mr. Paul Stewart (Cornet),
Mr. Wm. C. Dunn (Euphonium), Mr.
L. J. Hire (Viola), Miss Bessie Wiedman
(Piano), Mrs. Mary Bagg (Reader).

MONDAY, APRIL 20th

FRANCE.

PARIS.—Station : Eiffel Tower.—FL.
Wavelength : 2,650 metres—5 kw.

6.0 p.m.—Concert.

Artists : M. Maurice Gouineau, Mlle.
Marcelle Richard Waldy, Mlle. Louise
Carmel, Mlle. Marguerite Papin (Pianist),
M. Jean Hazart, M. Marc David, M
Renoult, and M. Omer Letorey.

1. Roundelays of Villon (Haeart). M.
Marc David.

. Melodie (David).

. ‘Melodie (David).

Richard Waldy.

The Three Clerks (David). M. Haeart.

. The Happy Isle (Debussy). Mile.

Marguerite Papin.

. I Do Not Remember (Bernheim):
Song from ‘“Tosca ” (Puccini)., Mile.
Louise Carmel.

7. Song of the Harvesters (Letorey).
M. Marc David and M. Haeart.

8. Beside the Sea (Letorey). M. David
and the Composer.

9. Song of the Pardon of Ploermcl.
Mlle. Marcelle Richard Waldy.

5.55 p.m.—News Bulletin and Weather
Forecast.

6.10 p.m.,—End of Transmission.

M. Haeart.
Mile. Marcelle

o Ui Wi
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HE lack of standardisation
E with H.F. transformer con-

nections often is found to
cause the experimenter a con-
siderable amount of trouble
where an assortment of various
types is available. Any compari-
son is a somewhat difficult matter
if connections have to be unsol-
dered and changed over before
any idea as to the relative merits
can be obtained, and is oiten im-
posmble aurally, as unless there
is an outstanding difference the
ear cannot distinguish variations
in volume over the period taken
to change from one H.F. trans-
former to another.

Simplifying Change-Over

It is also an advantage with a

given set to be able to use
any type of H.F. transformer
where a number of the same type
are not available for various
wavelength ranges. A simple
arrangement which facilitates
trial and change-over without
any re-soldering is that of using
a valve-holder \v1th four flexible
connections terminated by Clix or
similar type plugs, which may
be inserted into the sockets on
the panel which take the H.F.
transformer.

Type cf Holder Required

A type of valve-holder with a
flat base is to be preferred, since
this will stand upright when
carrving the transformer, and for
this purpose a ‘‘ Magnum *’ type
has been found handy.
ing out experiments with trans-
formers in ordinary and in neu-
trodyne methods of coupling, I

In carry-.

have found that
transformer with primary and
sccondary wound in the same
slot it is important to get mag-
netic and capacitative couplings
working in co-operation for the
former method, and that for the
latter method this type is often
not to be advised, since for neu-

when using a

trodyne stabilisation magnetic
coupling is essential with mini-
mum  capacitative  coupling.

Using barrel-type transformers
with ordinary H.F. working, the
connections are of a less critical
nature, and this kind work well

o
@
©
vz

Fig. 1.—The method of connecting
the coil-holders to the valve legs.

in the Cowper type of neutrodyne
circuits. In these latter the rela-
tion between windings is of vital
importance, and the use of the
unit previously mentioned will be
appreciated.

Use of Plug-in Coils

A further plug-in unit, to use
two plug-in coils in place of an
H.F. transformer, is also found
to be a useful adjunct when an
extra efficient transformer is re-
quired, or an ordinary trans-
former is not to hand, or when
the effect on selectivity of vary-
ing the ratio of the windings is
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to be tricd. As will be seen from
the photouraph, this consists of
two plug and socket coil blocks
mounted on a thin ebonite plat-
form, which is secured in turn to
the four-pin base removed from
a burnt-out valve.  Mounted as
shown by means of a 6 B.A.
screw or nut, an efficient trans-
former results when suitable coils
ate used.,

The spacing between coil-
blocks will, of course, depend on
the type of coil to be uscd, and
can be obtained by placing the
coils side by side and leaving
about 3-16 in. clearance between.
When wired to replace most
barrel types of transformers, the
connections are as shown in the
diagram of Fig, 1.

Minimising Undesired Coupling,

Should two units of this
type be used it is an advan-
tage to arrange to get the

axis of the coils staggered at an
angle of 6o deg. to avoid as far
as possible inter-action effects,
and this may be done by arrang-
ing the plate and grid pins on a
line at 60 deg. to the side of. the
ebonite platform. For this latter
a thin piece of ebonite suflices
admirably, % in, 3
thickness. The size in individual
cases is determined by the size
of the coil-blocks and spacing
between coils. ]. U

{ *“The Wireless Constructor” :
A Free Blueprint - of a Three-Valve :
: Portable Receiver, by Percy W.:
: Harris, M.LLR.E., will be found in :
: the May Issue ON SALE TO-DAY.
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- HE instrument to be
described may be
used in a variety of
interesting ways as
a time and current
7 saving device when
employed to control wireless
receiving sets.

At the present time quite the
most common form of relay in
everyday use is the thermionic
valve, and no other device has
yet appeared to oust it from its
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Fig. 1.—Breaking the anode circuit
automatically switches off the
filament current by virtue of the
relay.

deserved popularity. The micro-

-phone amplifier has, to a certain

extent, been used. but its in-
herent defects and limitations
have been sufficient deterrents to
strictly limit its employment.

A Useful Application of the Weston |

The Weston Relay, with the accessories required, Aits very compactly
to the back of a small ebonite panel.

DU S I S A e o o gt H|

Relays of the moving coil type
have, however, been neglected
except in so far as they have been
used in conjunction with record-
ing apparatus, and this has been
within  the scope of but few
amateurs.

Working Parts

The Weston is one of the best-
known of relays, and since these
may now be obtained at absurdly
low prices (the one illustrated
cost 10s. 6d.} from ex-Govern-
ment surplus stores, unused, and
in perfect order, one will be de-
scribed, and it may be taken as
typical of moving coil instru-
ments, The whole working parts
are housed between the poles of
a powerful permanent magnet.
Between the  poles, and .so
arranged as to leave only a very
narrow space, is a rectangular
iron block which is  rigidly
fixed, its purpose beiy to in-
crease the flux density of the
magnetic lines of force in the
neighbourhood. Two metal strips
are screwed one on each side of
the magnet, and these carry
bearings - for a . metal former,
which is of such a shape as to
pass between the aforementioned
iron block and the pole pieces.
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Relay |

By H. WARWICK. -

Those readers who use long b
telephone extension leads to :
various parts of the house will
find the remote control unit b
described below particularly 4
useful. When connected cor-

rectly to a valve set this unit b
will switch off the latter com- :
pletely upon disconnecting one ¢

of the telephone leads. t

By means of screws the pres-
sure on the bearing may be ad-
justed. The metal former is
wound with a layer of extremely
fine silk-covered copper wire, and
the ends are connected to two
separate hairsprings, which are
connected to ditferent parts (D
and E) of the frame, to which
external connections may be at-
tached. The springs, besides
furnishing a convenient conduct-
ing path for the current, also
serve the purpose of always
restoring the moving parts to
their original position. Attached
to the other side of the former is
the pointer or contacting arm,
and also a further hair-spring,
which may be adjusted to place
the pointer in any required posi-
tion initially. This spring also
provides a path for the current
travelling in the circuit of which
the arm forms a part (shown at

Plenciey ‘fvnu&

.

The instrument completed and en-
closed in a cabinet is of pleasing and
symmetrical appearance.
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C). On a level, and in line with
the contacting arm, are placed
two adjustable platinum-tipped
screws; one on cachi side, so that
contact mayv he made when the
former, pointer, etc., are in the
correct positton. (These screws
are connected at A and B.)

Action of Instrument

The
device

manner in  which the

operates is as follows :—

Fig. 2.—Using this circuit arrange-
ment, closing the switch completes
both anode and filament circuits.

Current may be passed through
the windings placed on the
former, thus creating a magnetic
field which varies in intensity
according to the amount of flow.
In the normal position, when the
needle is pointing upwards, and,
momentarily, when current is
switched on, the lines of force
are at right angles to those due
to the magnet.  Now this coil
may be considered to act in the
same way as a magnet, the posi-
tions of whose poles would be
above and below the coil, the
polarity being decided by the

Two adjustable screws are seen at
A and B, while C is the moving arm.

direction of current flow. The
tendency of these two is for them
to move so that the N pole of
the one approaches the S pole
of the other, and wvice wversa, be-
sides which there is opposition
between the two N poles and the
two S poles.

Owing to the fact that the
former is pivoted it will move,
and the contacting arm may be
made to move so as to perform a
variety of functions by simply
varying the critical position of
the arm by the spring previously
referred to, and reversing the
current.

Supposing the two contacting
screws be called A and B and the
contacting arm C, then the fol-
lowing table shows the variations
possible :—

Initial Contacts Made
Contact. or Broken,

—_ C made to A.

— C made to B.
CtoA Contact Broken.
CtoB Contact Broken.
CtoA C to A Broken, C to

B Made.
Cto B C to B Broken, C to
A Made.

Employment of Relay

The Weston Relay is made so
delicately that it will function—
that is, move the contacting arm
so as to make or break a circuit
upon the extremely minute cui-
rent of 50 micro-amps. flowing
through the windings; and, as
a matter of fact, it may be ad-
justed so as to indicate currents
of a considerably low wvalue.
From this it will be seen that
only a portion even of the current
passed through the plate circuit
of a single valve will operate the
device. Let us now examine
Fig. 1. The circuit shown is a
modified single-valve note-mag-
nifier, the additions to the usual
arrangement being a relay L
indicated as a winding and two
contacting points.

Breaking the Filament Circuit

It will be observed that these
two contacts are in the filament
circuit of the valve, and the retay
is arranged so that the filament
circuit is complete only when
plate current is flowing. Thus
the plate current is made to keep
the filament circuit complete.

Let us firstly suppose that the
whole is in operation, and then
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On this side of the relay two hair-

springs are connccted to the points
D and E.

telephone leads is
removed. This is equivalent to
cpening a switch S, What will
happen? Plate current will cease
to flow, contact in the filament
circuit will be broken, the fila-
ment current will die out, and the
set will be out of action. This
then provides an extremely simple
and uselul method of switching
off, for no matter at what dis-
tance from the set are the tele-
phones or loud-speaker situated,
just the removal of one lead will
cifectually stop the set working.

one of the

o

Fig. 3.—The above circuit arrange-
ment is particularly reliable.

This should appeal to those
whose sets are in an upper
storey while headsets are in use
in the bascment.

There is one other point, how-
ever, which should he noted. If
the valve in question is a power
valve, or even a bright emitter
only, the plate current may be
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too high for the delicate windings
of the instrument to carry. In
this case it may be shunted by
an ordinary filament resistance of
from o-1o ohms resistance, and
regulated to such a position that
the relay will just operate with
certainty.

A disadvantage of this arrange-

ment is that it is impossible to
switch the set on again by re-
completing the plate cireuit by
connecting the head - 'phones,
since no plate current can flow
‘until the filament is alight.

A Refinement

The following schemes have
been devised to allow for this.
If Fig. 2 be examined it will be
noticed that the relay is not now
in the plate circuit of the valve,
but is placed, together with a
high resistance and the tele-
phones, in parallel with the high-
tension battery. When this cir-
cuit is complete, as when the
head-'phones are connected, the
contacts are held by the current
flowing in the relay windings,
the filament circuit is completed,
the valve lights, plate -current
flows, and the set functions. The
reverse happens when one con-
nection of the head-"phones is
removed.

Value of Resistance

The value of the resistance R3
depends upon the value of H.T.
used, but the following values are
satisfactory, being so arranged as
to allow a current of very ap-
proximately 200 micro-amps. to
flow, a current so high being
used to ensure absolutely certain
contact in the filament circuit.

H.T. Voltage. Value of R3

in Ohms.

40-60 . «.. 250,000

60-80 ... ... 350,000

8o-100 450,000
100-120 ... ... % megohm.

A Further Improvement

In this arrangement there is
one fault which has occasionally
troubled the writer, and that is a
tendency to stick together of the
two relay contacts when the cur-
rent is switched off from the
winding. A method of eliminat-
mg this possible difficulty is here
described, and with this refine-
ment the resulting arrangement
may he considered as reliable as
most wireless apparatus in action.
The addition is shown in Fig. 3,

and consists of a further high-
resistance R4 wired as shown,
and whose value will be decided
later,

When the relay is contacting
a -circuit will be completed
through accumulator, R4 and the
relay, and its effect is arranged
to break contact—that is to say,
it is opposite to the effect of the
current which flows in circuit in
which Rj3 is included. Now if
this new circuit be made to pass
a suitable current, say 6o micro-
amps., it will not be sufficient to
nullify the effect of the 200
micro-amps. flowing in the oppo-
site direction, but on removing
the 200 micro-amps., if the con-
tacts stick, this 60 micro-amps.
will be sufficient to force them
apart.

Obtaining Correct Current

Suitable values of Rg, to allow
approximately 60 micro-amps.
to flow, are as follows :—

Voltage of Value of Rg
Accumulator. in Ohms,
2z .. ... 30,000
4 ... ... 60,000 .
6 ... 90,000

The switch St in all the dia-
grams when open is equivalent to
the removal of a head-"phone
connection.

Limits of Safety

A further point which arose
was whether the small area of the
contacts was sufficient to pass
effectively and silently enough,
current to supply the needs of a
number of valves. Some time was
therefore spent in attempting
to determine this, and the con-
clusion was reached that 2 amps.
was a safe maximum value, and
large enough for most purposes.
A three-valve set employing
bright-emitter valves would be
amply catered for (3x .65 amps.
=1.95 amps.). A four-valve set
with two bright valves and two
dull emitting power valves would
take about 1.8 amps. ((2x.65)+
(2 x .25) amps.). Using dull emit-
ting valves up to 30 taking .06
amps. each could be used.

Compactness

When this arrangement had
been evolved, and made to work
as a unjt with ease and certainty,
it was decided that it was worth
a cabinet, and so the instrument
seen in the photographs was
constructed.
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At a glance it may be seen that
the whole may be enclosed in an
extremely small compass behind

.the. panel, only the terminals ap-

pearing on the outside. No
alterations need be made to an
existing set, the instrument being
simply connected between the
battery and telephone terminals
of the set and the batteries and
telephones themselves.

Disposition of Parts

If viewed from the rear of
panel (see photograph), the relay
will be located in the centre of
the panel with the condenser fixed
at the extreme top. Above the
relay may be seen the high resist-
ance R3 held in position by the
stiff wire used for the connec-
tions. The same method of fixing
is resorted to in the case of the
resistance R4. Terminals to set
appear on the right, while those
for the batteries and 'phones are
upon the left.

The front of the panel presents
an extremcly neat appearance,
particularly when ensconced in a
shapely well-made cabinet.

Furthermore, with the interval
refinements properly adjusted, it
is difficult to see any way in
which results not in keeping with
the appearance can fail to be ob-
tained by even the veriest tyro.

In next week’s issue will be
given full constructional details
of how to build the unit described
and illustrated.

€09000000000000000000000000000c000s00s000Rs

A Cabinet Single-Valve
Receiver

sssecessesse
ITIYYYIY 1)

080000080008000500000000000000000000000000

Sir,—I am writing to inform you
of the capabilities of the Single-

Valve Receiver described in The
Wireless Constructor for Decem-
ber by Percy W. Harris, Using

an outdoor aerial of three wires
3 ft. apart and about 3o ft. long
and 30 ft. high, 1 have received
the following stations: London,
Chelmsford, Bournemouth, Birming-
ham, Manchester, Belfast, New-
castle, Aberdeen, Glasgow, Radiola-
Paris, Petit Parisien, Berlin, besides
several other Continental stations.
I have also heard messages being
sent out (in speech) by the airmen on
the cross-Channel services.

I might mention that on Sunday,
March 29, 10.45 to 11 o'clock p.m.,
I heard the election results being
broadcast from Berlin very clearly.

Wishing vour journals every suce
cess.—Yours faithfully,

E. A. MoORLING.
Wimbledon, S.W.
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Some Further Measurements with Auto- Coupled

The complete apparatus used for the measurements discussed in this
contribution.

T may be remem-
bered that some few
weeks ago [ de-
scribed some :imple
tests on an auto-
coupled circuit of

type illustrated
in Fig., 1, using a form
of the  Moullin voltmeter
arrangement for the measure-
ment of signal strength. In this
contribution I showed that with
the particular coil under con-
sideration upon my own aerial,
selectivity increased as the num-

the  simple

ber of turns included in the
aerial circuit decreased, while
signal  strength was greatest

when a certain definite number
of turns were so included, falling
off upon either side of this par-
ticular tapping point. Further-
more, it appeared that signal
strength with this arrangement
was decidedly good as compared
with the more conventional
single circuit tuner.
Varied Opinion

I have heard extremely con-

flicting reports from trustworthy

experimenters  regarding  the
results obtained with this circuit,
some stating that it gave

greatly increased selectivity, and
improved the signals when this
arrangement was inserted in a
standard tuner, others reporting

that although the circuit cer-
tainly gave fhem selectivity,
signals fell off so badly that it
was not for them a practical
arrangement, and therefore it
seemed to me that a considerable
amount of further experiment
was necessary to locate, if pos-
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Fig. 1.— The shunting condenser

across the milliammeter is essential

in many cases. This condenser may
be seen in the photograph above.

sible, the cause of the discre-
pancy, more particularly in
regard to signal strength. The
variation of selectivity with the
number of turns included in the
aerial circuit appears to be a
matter of universal experience,
and, furthermore, it seems to be
reasonable that selectivity should
increase as the coupling turns
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ircuits

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

are decreased in number, by
analogy with the ordinary loose
coupled circuit.

Objects of the Present Experiments

The point which therefore
seemed to require elucidation
was connected with the actual
number of turns included in the
aerial circuit for the production
of greatest signal strength, and
the correct number of turns upon
different aerials. At the same
time, it was desired to determine
the ratio of the maximum signal
strength obtainable with the
auto-coupled arrangement to that
obtained with an ordinary single
circuit tuning system upon the
particular aerial and earth under
test.

It was thought that the cor-
rect number of aerial turns
might vary in some relation to
the actual size of the aeiial (in
the electrical sense), according
to the number of wires compos-
ing the aerial, and so on, and
therefore I obtained details of the
numerous aerials owned by
different colleagues on the Radio
Press staff, and decided to carry
out tests upon my own aerial,
and those of Mr. Percy W.
Harris, Mr. D. J. S. Hartt and
that of a friend in St. John’s
Wood, since these seemed to
promise a good selection of
different types.

Conditions of the Experiment

The circuit shown in Fig. 1
was used and this will be recog-
nised as the usual one which I
have used for the series of
experiments described in these’
articles, the shunting condenser
across the milliammeter being a
point to be duly noted by those
who intend to carry out similar
work. This is a desirable pre-
caution with any milliammeter,
and quite an indispensable one
with mine, which is capable of
making a single-valve circuit
oscillate quite freely when the
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In view of the interest created
by the article published in our
March 4 issue, Mr. Kendall
gives in the following article
some further observations and
measurements resulting from
experiments conducted upon
different aerials.

tuning condenser is in the series
position. The value of this con-
denser is quite unimportant, so
long as it is so large as to pre-
vent the milliammeter windings
from functioning as a circuit
tuned more or less to the broad-
cast wavelengths.

A Special Coil

A special coil was wound for
the experiment, consisting of a
single layer of No. 22 d.c.c., 5¢
turns in all; upon a j3-in. dia-
meter ebonite tube.  Tappings
were made at 6, g, 12, 15, and
so on, up to 30 turns, and the
coil was arranged so that it could
be inserted in the socket of a
standard tuner which I employ a
good deal for these measure-
ments. This tuner is illustrated
in one of the photographs which
accompany this article, and it
will be seen that the coil stands
on the top of the box, its two
ends terminating in a coil pin
and socket, these being inscrted
in the usual secondary socket of
the coil holder. The lower end
of the secondary circuit is then
earthed by means of one of the
small switches upon the tuner,
and the aerial is connected by
means of a wandering lead to
the various tapping points upon
the coil. )

The Measuring Unit

Connected to the tuner is the
useful measuring unit, which I
described not very long ago in
this journal, the usual batteries
and milliammeter being provided,
The valve wused for these
measurements was a DEg.B.,
which I find to give conveniently
large readings with an anode
voltage of about 8o to go volts.
These conditions were repeated
upon each aerial which was
tested, the whole outfit being
taken from one to another.

The coil was provided with separate pin and socket connectors
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to eliminate the possibility of plug losses.

The First Aerial Tested
I commenced, naturally, with

.my own aerial, and a few words

of description will be necessary
before the results obtained can
be interpreted. My object was
to provide a very large aerial for

this first test both electrically
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Fig. 2.— These curves summarise
the results obtained on five different
aerials. Turns in the aerial circuit
are plotted horizentally and signal
strength vertically.

and as regarding its physical
dimensions, and a length of
20-ft. was added to the further
end of the horizontal span. The
dimensions shown in Fig. 3 were
therefore obtained, and it will be
seen that this represents some-
where about the extreme limits
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for an experimental aerial. It
should be cxplained that aerials
of electrical dimensions as great
as this are quite often encoun-
tered where the legal limits of
1oo ft. of wire have not been
exceeded, the large electrical size
being the result of the proximity
of earth connecting bodies, and
so on. This aerial is of the
single wire variety, and repre-
sents something of a mystery,
since, although it would appear
to be capable of giving good
signals, they are, in actuatl fact,
distinctly poor. The locality in
which it is erected appears to be
somewhat of a dead spot, but I
believe that in addition there is
some serious source of ineffi-
ciency in the aerial itself, which
has so far defied detection.
The Lead-in

It will be observed that the down
lead is brought down fairly close
to the housc in order to obtain
access to the front window which
supports the leading-in tube, and
it should be explained that this
down lead is some 6 ft. away
from the wall. This in itself
would appear to be a consider-
able source of loss, but the down
lead has been tried as an experi-
ment through one of the windows
at the back of the house, and no
perceptible difterence in signals
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resulted. Abundant insulators
are provided of various types
and the wire is the usual %7 /22

copper. The earth lead is only
some 6-ft. long, and goes

straight out through the lower
edge of the window frame to a
copper tube 6 ft. long and 1 in.
in diameter, driven straight
down into moist clay, the result-
ing earth connection being,
apparently, of quite low resist-
ance.

Results on the Author’s Aerial

When considering the results
obtained on my aerial, therefore,
it must be remembered that this
aerial represents a type of large-
sized and rather inellicient

cvening.  The vesult was a
suspiciously low signal strength
reading upon my aerial, but I do
not think that the shape of the
curve was affected. This curve
is No. 1 in the diagram which
summarises the results of all
these tests, and it will be
observed that it rises sharply to
a peak located somewhere be-
tween the twelfth and fifteenth
turns, these being the number of
turns included in the aerial cir-
cuit, and then falls off not quite
so steeply as the number of turns
in the aerial circuit is increased.
The irregularity of the slope

between 15 and 27 is noteworthy
and at first was thought to be
due to experimentai errors, but

s JHINLE AgShasar:
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Comparative Tests

To obtain an idea of the rela-
tive signal strength given by the
auto-coupled circuit and by the
single circuit type, the whole
coil was placed in the aerial cir-
cuit with the tuning condenser
in series, and a signal strength
reading obtained in this way.
The coil was a little small to
obtain the greatest possible sig-
nal strength with this arrange-
ment, but this effect was not so
pronounced as to be worth
taking into account seriously, a
rough idea only being required.
This method of comparison was
used upon all the aerials tested.
In my own case it was found
that if the signals given on the
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Fig. 3.—Mr. Kendall’s aerial is of the single-wire inverted-L type.

system, since it has always be-
haved in a way that suggests
that its high frequency resist-
ance was decidedly high.  The
signal strength figures usually
obtained with the coil in question,
which has been in use for some
time, are in the neighbourhood
of 5 to 6 upon the scale which I

employ, but when the actual
curve was plotted a signal

strength reading in the neigh-
bourhood of only 4 to 5 was
obtained, this being more or less
constant for the whole evening,
unquestionably as the resuit of
the pernicious activities of the
oscillating neighbour of whom I
have spoken in somewhat bitter
terms on more than one occasion
in these articles. On this par-
ticular night he apparently
settled down to one particular
setting of his reaction coil and
left it so adjusted for the whole

since the same form was
obtained upon other aerials, it is
evidently the result of some

peculiarity of the circuit or of
the coil itself.

Signal Strength

It will be seen that the actual
maximum signal strength will be
obtained with a tapping taken
from the 13th or r4th turn, and
in the case of this aerial it is
evidently only necessary to locate
the correct tapping point with

some accuracy if anything
like good results are to be
obtained. From the point of

view of signal strength the tap-
ping at the 13th or r4th turn
would be chosen, but if it was
desired to obtain at the same
time an increase in selectivity,
with only a small loss of signal
strength, perhaps the 11th or
12th turn would be chosen.
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ordinary single circuit arrange-
ment were taken as 100, the
auto-coupled circuit gave 118. It
should perhaps be explained at
this point that the signals given
by the auto-coupled arrange-
ment were compared with the
maximum obtainable with the
direct coupled system, that is to
say, that on all the aerials it was
ascertained whether parallel or
series tuning condenser gave the
best results, and the best value:
was compared with that of thes
auto-coupled system. It may be:
interesting to note that upon all
the aerials tested the series:
arrangement gives the best
results.

An Aerial of Medium Size

My next test was made upon
the aerial of Mr. Harris, and the
outstanding features of this
system will be seen in Fig. s.
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The earth lead is 12 ft. long and
makes connection to a system of
buried wires, which is believed
to form a very low resistance
oscillatory system. This aerial
is believed to be of reasonably
low resistance and good efficiency
and to be located in quite a good
spot for reception, while, regard-
ing it as a transmitting acrial, it
would also appear to be of high
efficiency.
Tapping Points

The results  obtained are
expressed in curve No, 3, and it
will be seen that we have again
the sharp rise to a maximum and
then a gradual falling off. Tt is
noteworthy that the maximum
in this case is apparently
obtained actually upon the 15th
turn, and that the falling off is
not nearly so rapid above this
value as it was in the case of my
own aerial. The irregularity of
the form of the curve above the
15th tapping is again to be noted,
and it will be seen that it coin-
cides fairly closely with the
irregularity already noted in con-
nection with my own aerial, the
effect being a sort of secondary
peak which is not fully developed,
appearing at almost exactly the
same point on the curve as in
the previous test. It was further
observed that as Mr. Harris’s
aerial is considerably smaller
in electrical dimensions, it was

circuit have been exceeded, while
one of low resistance is less
critical as to the correct number
of turns, the falling off past the
optimum  point  being  more
gradual than in the case of a
poor aerial, as exemplified in
these two cases, and therefore it
is an easier matter to find the
correct  number  of  turns.
Whether this conclusion is borne

Fig. 5.—The twin aerial used by Mr. Harris.
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well away from the wall of the
house.  The leading-in arrange-
ment is good, and the earth lead
is extremely short, not exceeding
6 feet, and terminating in a
buried metal plate of gencrous
dimensions.

Aerial Turns

The readings obtained at so
short a distance from 2LO are

The earth consists

of a buried wire system.

out or not by further experiments
will be seen when we come to
consider the other aerials.

The ratio of the signal strength
obtained with the auto-coupled
circuit to that given by a direct-
coupled system was 115 to roo.

A Very Low-Resistance Aerial

The first two aerials tested are
both between 8 and g miles from

Fig. 4.—The aerial which gave curve No. 5. (Fig.2.)

possible” to obtain a reading
when - the aerial tapping was
taken from the 3oth turn, the
effect of this in the case of a
larger aerial being to make it
impossible to tune down to the
desired wavelength.

Good and Poor Aerials

As a result of these two tests
alone it might be inferred that
an .aerial of poor efliciency
results in a sharp falling off in
signal strength when the critical
number of turns in the aerial

2L0O, and the next to be investi-
gated was at St. John’s Wood, a
distance of not more than three
miles, this aerial belonging to a
friend not upon the Radio Press
staft. ~ This aerial has "always
struck me as being of particu-
larly low resistance, since  sets
oscillate upon it with only a'small
reaction coil, and it gives de-
cidedly good signals for its height
and size. It consists of copper
ribbon well "insulated, and rela-
tively clear of buildings and
trees, the down Jead being stayed
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naturally very large, and the
curve which resulted upon their
being plotted against the tap-
pings upon which they were
obtained will be seen in No. 5.
It should be observed that the
maximum is obtained upon the
15th turn, and this coincides with
the result obtained upon Mr.
Harris's aerial, and it is inter-
esting to note that the condenser
readings upon these two aerials
with a given coil are exactly the
same, suggesting that the two
aerials are similar in their eclec-
trical dimensions.

It will be observed that the fall-
ing off in strength as the number
of turns in the aerial eircuit is in-
creased above 15 is very gradual
in this case, which appears to
confirm the suggestion that
where the aerial circuit is of very
low resistance the number of
turns is in fact less critical. The
ratio of auto-coupled circuit
signals to direct-coupled was in
this ease only 101 to 100.

An Indoor Aerial

At the same address in St.
John's Wood an indoor aerial
was also available, of rather
large size, and the tests were re-
peated upon this system, the
original earth being used. Curve
No. 2 was obtained in this case,
and it wilt be seen that the form
agrees in a general way with that
given by the outdoor aerial,
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except that the peak was found
upon the 2zist turn instead of
upon the 15th. The top of the
curve was again fairly flat, and
the suggestion thereby given that
this indoor aerial is of low resist-
ance is confirmed by the fact that
sets appear to oscillate quite
asily upon it.

Results Observed

The ratio of auto-coupled to
direct circuit signal strength with
the indoor aerial was somewhat
different from all those previously
tested, since the two figures were
exactly equal, indicating that the
auto-coupled arrangement is of
no benefit in this case, ecxcept
from the point of view of the

estimate of signal strength, since
one never knows when the offen-
der is going to give his reaction
coil another tweak. TFor ex-
ample, upon the evening when I
made the measurements which
arc now under consideration, for
something like 10 minutes or a
quarter of an hour, 2LO was
giving maximum readings of
between 4 and 5 upon the scale
adopted, and I had plotted about
half the curve, when suddenly the
milliammeter needle began to
flicker violently and continued to
do so for some two or three
minutes. It then stcadied down
again to an ‘entirely new reading
of the order of 6 or 7, which I
believe to be an entirely fictitious

Fig. 6.—This diagram gives the electrical conditions of Mr. Hartt’s aerial.

increase in selectivity which it
has conferred in every case which
I have yet met.

An Unusually Small Aerial

The last aerial
I carried out tests was that
belonging to Mr. D. [J. S.
Hartt, and the dimensions and
principal features of this are
given in Fig. 6. It will be
observed that its dimensions are
on the small side, and in actual
fact, it behaves much as though
it were even smaller. For
example, when using the coil
which I have already described,
with the aerial tuning condenser
in series, it was impossible to
tune up to the wavelength of

upon which

21O, although the series con-
denser was of .oooyy uI
capacity.

I found that Mr. Hartt suffers
from the same trouble as myself,
in that he is so unfortunate as to
have a neighbour who is in the
habit of oscillating for hours at
a time upon 2LO, which makes it
extremely difficult to get a proper

one, resulting from the radiation
from a neighbouring aerial. It
is to be observed in passing, that
I my own case at any rate, it is
quite possible for the neighbour-
ing oscillator to increase the
apparent signal strength con-
siderably, while at other times
the effect is a reduction to some-
thing like half the true strength.
Much depends upon whether the
criminal in question succeeds in
getting his set, which he appar-
ently keeps continually in the
oscillating condition, accurately
adjusted to the silent point of
2L.O’s carrier wave.

The Curve

It should be borne in mind,
therefore, when considering
curve No. 4, that it is probably
much - too high to represent the
true state of affairs upon this
aerial, and that at least one of
the points is probably slightly dis-
placed. The shape of the curve,
however, is very much what
one' would expect after realising
that the aerial is an exceedingly
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small one electrically, by com-
parison with the curve given by
the other small aerial tested,
namely, the indoor aerial repre-
sented by curve No. 2. It will
be seen that at the zoth turn tap-
ping the curve was still rising,
and therefore a further tapping
point was hastily prepared at the
35th turn, and a reading obtained
at this point. This showed that
the correct position for the aerial
tapping was somewhere in the
ncighbourhood of the j3oth turn,
and it will be seen that the top of
the curve is extremely flat.

Upon this aerial also, there
was exceedingly little difference
in the signal strength obtained
with the auto-coupled arrange-
ment, as compared with the more
usual single circuit tuning system.
The ratio was actually 103 for the
auto-coupled circuit to 100 for
the direct coupled.

As regards signal strength, it
would seem from these tests, and
also from the experience of a
number of other experimenters,
that where the aerial and ecarth
are of rather poor quality, or
perhaps one should say, are of
only average efficiency, the auto-
coupled arrangement, when a
reasonably good coil is used, will
lead to an increase in signal
strength, provided that the aerial
tapping is correctly adjusted,
while, in the case of a really low
resistance aerial and earth, little
or no increase will be ohserved.
Thus it may be said that this
arrangement is well worth adopt-
ing upon a poor aerial, but the
acrial tapping must be adjusted
correctly to suit that particular
aerial and the wavelength being
received.  Upon a good aerial,
on the other hand, the improve-
ment in signal strength may be
negligible, and the only reason
for adopting this arrangement is
the increase in selectivity which
is thereby obtained. In such
cases the tapping point need not
be adjusted very accurately. To
secure the very best results from
the point of view of selectivity,
however, adjustment is needed
even here, to ensure that one is
working with the lowest number
of coupling turns compatible with
a reasonable signal strength.

I have not taken into account
in these considerations differ-
ences in design of the coil itself,

(Continued on page 68.)
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Some Experiments with
Aerial Coupling Methods

By STANLEY G. RATTEE, M.IR.E., Staff Editor.
Below will be found some further remarks
relating to auto-coupling, together with some

particulars concerning resulis obtained in the

reception of distant stations.
(Concluded from Vol. 6, No. 1, page 20.) \
EWOWW

Auto-Coupling

ITH this method of coup-
ling the terminal connec-

tions again remain  the
same, but the plugs which are
now in sockets 2 and 3 are

made to change positions, that
is, aerial to 2 and earth to 3.
It will be seen upon examining
Fig. 4 (see last issue) that this
alteration results in the circuit
given in Fig. 3, which illustrates
the principle of auto-coupling.

Coil Sizes

In so far as coil sizes are con-
cerned, these are largely a matter
for experiment, for they will vary
to some extent with every aecrial
the set is connected to, but in a
general way it may be said that
the smaller the coil L2 the higher
the selectivity and the sharper the
tuning. Various coils should be
tricd, however. On the aerial re-
ferred to earlier in this article the
best general results were obtained
when Lz was a No. 30 Lissen coil,
L1 a No. 35 of the same make,
and a No. 50 for rcaction; using

this combination good signals
were received without interfer-
ence, from Newcastle, Bourne-

mouth, and Hamburg, whilst with
a No. 35 as L2 and Gambrell A
as L1, with a No. 35 as reaction,
Cardiff, Manchester, and Brussels
were also received while London
was working.

Chelmsford

The reception of Chelmsford or
Radio-Paris was not attempted
with this form of tuning, as excel-
lent results were obtained from
both these stations using semi-
aperiodic aerial coupling. When
using this form of tuning the two
coils L1 and Lz should be set at
right angles to each other, and
after really satisfactory results
have been found the varving of

The above is a back of panel photograph of the single-valve set
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described in our last issue, and concerning which some further
results are now given.

the coupling may be tried, though
I think that in the majority of
ases the best results will be
obtained when the coils are situ-
ated at right angles to each other.

General Observations

Another point which must be
remembered by the operator is
that as in the two previous
methods of coupling, any altera-
tion in the adjustment of the re-
action coil necessitates further
adjustments being made to the
variable condenser Ci.

In so far as these experiments
indicate, it would seem that of the
three coupling methods tried, the
auto-coupled arrangement is by
far the best, giving the selectivity
of the semi-aperiodic method
without that tendency towards
self-oscillation.  'With this coup-
ling the added advantage of
simple tuning is given with the
fact that the varying of reaction
coupling does not upset the re-
mainder of the adjustments to
such a large degree as in the case
of semi-aperiodic tuning.

Short Waves

In addition to the stations
given above, the reception of the
short-wave amateur transmitters
was also attempted. For the
reception of these wavelengths
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direct coupling was employed
with a Gambrell a 2 as L1, a
Gambrell A as reaction (L3), Lz,
of course, not being used.

On the outside of the a 2 coil
was wound edgewise five turns of
No. 16 d.c.c. wire, and the aerial
and earth, instead of beiny von-
nected to the terminals provided,
were connected one to each end
of this coil.

Using the set in this manner
resulted in quite good reception
of many amateurs upon the jo-
100 metres band. IFrom these
remarks it must not be assumed
that the receiver is advocated as

being  capable of receiving
KDKA, though such reception

may possibly be accomplished on
good nights; the recenver 1s,
however, not designed for this
work. )

Reception upon the amateur
wavelengths was good, and the
control of reaction, though some-
what *‘ floppy,”’ was manageable,
a condition which would probably
be remedied by using a second
a2 for the reaction coil,

Should any reader care to for-
ward results of tests with this
little set, together with a list of
those stations he has managed to
receive, the information would be
of considerable interest, and
would be appreciated.
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Which is th
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By PERCY W. HARRIS, M
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frequency transformers f
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By means of this simple instrument, low-frequency transformers may be
tested and compared for quality and signal strength.

F you turn over the
advertisement pages
of any -wireless
) periodical, you will
be confronted at
every turn with an
appeal to buy this or that make
of  low-frequency intervalve
transformer, each maker claim-
ing  wonderful  amplification,
complete freedom from distor-
tion, and, of course, a number of
special merits not possessed by
any rival instrument. After vou
have read about twenty such
advertisements you may well be
pardoned  certain scepticism
about any, or all, of the claims,
and a feeling of bewilderment as
to which you really should buy.

No Best Make

You will see at the head of this
article that T have put the ques-
tion ‘° Which is the best low-
frequency transformer? ”’  be-
cause it is one which every
expert is called upon to answer
every day. To save you the
trouble of glancing at the end of
the article at once, 1 think it
only fair to state that I have not
the slightest intention of telling
you that Smith’s er Brown’s or
Robinson’s is the best, but 1 do

1079010 5= 0

hope to show you how impossible
it is to claim that any one make
is the best in all conceivable
circumstances.

The Use of a Transformer

Quite a number of people have
an erroneous idea about low-
frequency transformers before
they try to make a choice. We
shall save ourselves a lot of
trouble if we look upon this use-
ful instrument merely as a link
between stages, - depending for
its efficiency on how well it
carries out this linking process.
Sometimes it may be a link be-
tween a crystal or other form of
detector and a valve, but always
at least one valve is connected to
its terminals. We must also
consider for a moment a few
fundamental points regarding
valve amplification. If a valve
is connected to a tuned circuit in
which currents are set up by sig-
nals arriving from some broad-
casting station, the high-fre-
quency oscillations in this tuned
circuit will be applied to the
valve at its grid and filament.

Effect of Signal Currents
The pulsations will cause
changes in the difference of noten-
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Harris describes the co
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tial between the grid and the fila-
ment and these differences of
potential will modify the flow of
electrons between the fitument and
the anodeof the valve. The anode,
as we know, is connected to a
suitable high tension battery, and
the circuit from anode to filament
outside of the valve is made
through either a pair of tele-
phones, a loud speaker, or some

1

The above theoretical diagram shows
is in readiness for comparing tra

form of link for passing on the
energy to a succeeding valve.
Now, changes of grid voltage
will bring about fluctuations in
anode current. Somehow:. - or
other we want to apply to the
grid of the next valve a faithful
reproduction, in an amplified
form, of the oscillations in the

first tuned circuit. Now the
valve is a potential operated
device, whereas in the output

circuit of the valve from which

Xnx1e
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thh the question of low-

an unusual angle, Mr.

\ (S
éx’
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tion and use of simple
ing tests can be carried
um of trouble.
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w
we desire to pass on signals,
there are currert fluctuations.
How can we convert these cur-
rent fluctuations into potential

changes which will affect the
grid of the next valve?

Methods of Transfer

One method is to pass the
anode current through a high
resistance.

Variations of cur-

selo;cm

i the connections when the instrument
:nsformers after a valve detector.

rent through this resistance will
bring about variations of poten-
tial at its end, so by tapping off
the-next valve across this resist-
ance:(being careful to insulate the
grid.-of the next valve from the
steady direct-current pressure of
the H.T. battery by means of a
stopping condenser) we can bring
about the necessary fluctuations.
This method is called resistance-
capacity coupling. A similar
effect can be produced by utilising

IRIESC
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The panel lay-out is extremely simple.. The connections are
: clearly indicated. :

the differences of potential which
occur when a choke coil is sub-
stituted for the resistance. This
is called choke coupling. A still
further method, and that with
which we shall deal more in detail
in this article, consists in using a
transformer. Here the plate cur-
rent is passed through a primary
winding of an iron core trans-
former, the secondary winding of
which is connected to the grid
and filament of the next valve.
Variations of current in the
primary winding caused by varia-
tions of plate current in the valve
connected to it, will set up differ-
ences of potential across the
secondary winding ot the trans-
former, and these are applied to
the next valve in the manner
desired.

Complications

Now this sounds very simple,
but actually in practice there are
many complicating factors. To
get the best results we must
arrange the impedance of the
primary winding to suit the
valve or detector with which it is
connected. This means in prac-
tice that it must have a fairly
high impedance for the average
valve.

Now here is the first compli-
cating factor. The high imped-
ance of the thousands of turns
of wire round the iron core will

53

90,0859

tend to resist any change of
current in the circuit and con-
siderable differences of potential
will be set up across the ends of
the winding.  On the other hand,
for transformer action we desire
a maximum of current fluctua-
tions in this winding. If pos-
sible too, we want to get a volt-
age  step-up  In the secondary
winding, and, to chtain this, most
manufacturers aim at giving a
step-up turn-ratio, the second-
ary, for example, having perhaps
four or five times the number of
turns in  the primary.  This
secondary winding, too, would
tend to resist current changes,
but as there is practically no load
on the secondary, we shall obtain
what we desire. ie., voltage
changes across the seccondary
coil.

Effect of Capacity

Between the primary and the
secondary windings there exists
a certain capacity (often quite
large), so that in addition to the
transformer action we get a
choke-coupling action, the differ-
ences of potential across the ends
of the primary winding being
applied to the grid of the next
valve, via the capacity formed by
the two windings. For this
reason it is often possible to get
good signals when one end of
the secondary winding (that nor-
mally connected to the filament)

mm%
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is disconnected.  When matters
are arranged to the best advant-
age, we get a combination of the
two effects (transformer and
choke coupling) both acting in
harmony. It is probably for this
reason that better results are
obtained when, for example, the
OS is connected to the grid and
IS to the filament. In some
transformers, the other connec-
tion (i.e., IS to grid and OS to
filament) works better. Some
advantage can often be found by
reversing the primary windings,
joining IP instead of OP, for
example, to the anode of the pre-
vious valve. Usually, in prac-
tice, there is less effect in revers-
ing the primary winding than in

reversing  the secondary wind-
ing.  Sometimes when inter-

action occurs between two stages
of low-frequency amplification,
this can be checked by reversing
one or sther of the windings, thus
breaking an undesirable chain.

Turns Ratio

It might appear that the
greater the ratio between the two
windings, the better the effect
obtainable, but in practice it is
found that the ratio of turns is
not so important as it first

appears.  Persenally, in choos-
ing a transformer for a special
purpose I pay no regard to the
ratio of turns and determine its
suitability simply by test. To
carry out these tests 1 designed
some months ago the piece of

apparatus illustrated in  this
article. It is very easy to
construct and I think should

prove of great value to wireless
societies, wireless dealers, and
to experimenters generally. T do
not think such a device has been
described before, nor do I know
of any other instrument on these
lines.  Regular readers will
remember that I referred to it
some months ago in my “‘ Ran-
dom Technicalities.”’

Advantages of the Instrument

Prior to designing and making
this instrument, I had been in the
habit of comparing transformers
by wiring one in  circuit,
listening to signals, disconnect-
ing ‘it and reconnecting another
instrument.  This involved a
great waste of time when several
transformers were being com-
pared, and it is not easy to
memorise results for comparison
purposes. - Indeed, it often hap-
pened that before I had time to
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changc over to the second trans-
former the tune or song stopped,
and another quite different item
was being broadcast. It then
became apparent to me that if I
could make some kind of quick
switching arrangement, it would
be very helpful, as I could then
rapidly switch from a trans-
former, with the qualities of
which I was well acquainted, to
the new instrument to be tried.

Three Switches

Further consideration showed
that it would be a great advant-
age to have switches to reverse
the IP and OP connections as
well as the IS and OS. This
made in all three switches, two
for reversing the connections of
the primary and secondary wind-
ings respectively, and one to
make a complete change over
from one transformer to another.
The finished instrument is illus-
trated in this article, and a com-
plete outfit in operation will be
seen in the cover design.  As
full wiring particulars are given
together with a proper circuit
diagram, I need not go into con-
structional details.  The three
switches are of the well-known
‘ Utility ”” make, one being a
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The drilling diagram.
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The dimensions may be varied to suit the convenience of the builder.
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four-pole two-way switch, and
the other two being double-pole
two-way switches. As these
switches are mounted by the onc-
hole mounting method, there is
very little work to be dene other
than wiring up. IFourteen ter-
minals and a certain amount of
square wire for wiring up are
needed, and any suitable box can
be used. You will notice the ter-
minals are clearly marked.

Terminal Markings

We have two terminals on the
left-hand side which are joined
respectively to the anode and the
positive H.T. of the valve detec-
tor, if such is used, or to the two
telephone terminals of a crystal
set, if we desire to make compari-
sons following a crystal detec-
tor. Transformers may also be
tested in the second-stage rosi-
tion. On the epposite «ide of the
panel are two terminals for con-
nection to the grid and the fila-
ment of the amplifving valve,
while in front is a pair of ter-
minals for suitable grid bias to
be applied to the grid of this
valve. At the back of the instru-
ment are eight terminals marked
IP, OP, IS and OS, on each set

four terminals is joined to a
transformer well kncwn to the
experimenter. The instrument
to be compared goces to the other
sct of four terminals.

Using the Instrument

When the pointer ¢f the four-
pole change-over switch is to the
left then the standard transformer
will be in circuit, when it is to
the right the instrument to be
tested will be substituted.  Ths
first step is to switch on to the«
transformer to be tested, and
after suitable regulation of the
filament and plate voltage has
been made, the IP, OP connec-
tions should be reversed, and
then the IS and OS reversed, to
sec which ways the transformer
works best. Note carefully the
best connections. Now change
over to your standard trans-
former and find which way round
this works best. Remember that
whichever sctting of the two
switches is made on one trans-
former, this setting will remain
on the other when the change
over is made, so that if the two
transformers work differently you
should simply change the connec-
tions to your standard trans-
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over from one to the other both
transformers are correctly joined
up. This may sometimes involve
connecting the OS terminal of
the standard transformer to the
IS terminal on the testing hoard
and IP to OP similarly. When
this has been done you will be
able to listen upon either trans-
former merely by changing over
the switch and with both trans-
formers correctly connected to
the valve. The wiring could, of
course, be made to retain the
standard connections perman-
ently, but for my own purposes I
prefer the arrangement given.

Correct Grid Bias

Grid bias, of course, should be

carefully attended to, and the
grid bias for a- given valve
“should be the same on either

transformer. I have not found
that with a particular valve a
grid bias that is correct with one
transformer is incorrect for an-
other, although some advertise-
ments might lead you to think
this is so. The correct grid bias
can be found by examining the
characteristic curve of the valve
for the particular plate voltage

of four. The left-hand set of former so that when you change you usec.
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The above diagram should render the wiring process a simple matter if this is undertaken systermnatically.
Note that the soldering tags of the switches are drawn of different lengths in order to indicate their connections clearly.

55



Wireless Weekiy

Classification
Now let us imagine you are
using any of the well known
general purposes valves as detec-
tor preceding this unit, and that
vou are following it with a suit-
able L.F. valve. You may

get very accurate comparison by

ear, and the result is most
illuminating.  One transformer
stood out above all others in

strength, but the quality was dis-
tinctly ““ woolly ™" and unpleasant.
This is the transformer I should

In order to obtain neat wiring this
be consulted in conjunction

choose as your standard a trans-
former of good make with which
you are well acquainted and you
may then proceed to grade the
various transformers in your pos-
session, in order of merit. There
are several ways of classifying
them, and it is not a bad plan to
make several classifications. For
example, you may keep a note-
book and rule it in columns, the
first column being for signal
strength regardless of quality,
the second for purity of repro-
duction regardless of strength,
and the third for overall
efficiency, having regard to both
strength and purity. In making
the tests it is well to choose some
piece of music played by instru-
ments with many fine overtones
and wide scale variations. If
you confine your tests to, say, the
news bulletin or alecture by some
eminent speaker, you will not be
able to make fair comparisons.

Ease of Selection

I suppose I tested about twenty
transformers in this way as soon
as the instrument was completed,
and it did not take me long to
pick out of this twenty, one or
two which were of outstand-
ing merits and which served as
standards for the time being.
When you can change over in a
moment from one to another you

back of panel photograph should
with the wiring diagram.

pick if my reproduction needed
to be confined to, say, telegraphic
signals, for then strength is of
much greater importance than
purity of note. I was soon able
to place these transformers in
order of merit.

Changing the Detector -

The next experiment consisted
of repeating the tests, not with a
valve, but with a crystal detector,
and T found that the order of
merit  was entirely different.
Transformers which had given
little amplification with the valve
detector showed up extremely
well with the crystal. The trans-
formers which were the best on
the valve were a long way behind
others when tested with a crystal
detector.  Then again, when I
changed over from the crystal to
a certain dull-emitter, the trans-
formers had to be placed in still
another order. It was soon
evident that placing the trans-
formers in order of merit for one
valve was no indication of the
order of merit for another type of
valve, nor for use with a crystal

detector.  Some transformers
prove to be very susceptible to
valve changes, whilst others

seem to work quite well with any
valve. Then again, some trans-
formers have a type of distortion
which seems to counteract other
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distortion in some loud speakers,

so that we can say that oné
transformer suits a particular
loud-speaker quite well, whilst
another does not. There is a

great deal of importance in suit-
ing wvalves, transformers, and
loud-speakers. There is on thé
market one well-known type of
power amplifier and loud-speaker
equipment which, until a year or
two ago, was not sold in separate
units. To buy the loud-speaker
it was necessary also to buy the
power amplifier. - The. amplifier
and the loud-speaker together -
are beautifully balanced and give
admirable reproduction, and no
doubt the manufactirers had this
in mind in refusing to supply the
loud-speaker ivithout a suitable
amplifier.  Oneé ‘of the most
valuable lessons you will learn
from tests carried out with this
apparatus is that relatively cheap
intervalve  transformers work
excellently  following  crystal
detectors, probably because the
cheap transformers usually have
low impedance primary windings
which happen to suit the rela-
tively low impedance of a crystal
detector. T think, too, the experi-
ment will show you that it is not
wise to place too much reliance
upon turn rativs, and the fact
that one transformer has a ratio
of 5 to 1, whereas another has
3 to 1, or even 1 to 1, often has
little bearing on the amplifica-
tion obtained.

Worth Making Up

I hope you will not think I
have misled you in the title of
this article. You will now under-
stand, and can confirm, if you
carry out the experiments
described, that one cannot say
that any one transformer is the
“best.” 1 have purposely
avoided any reference to price
here. If you are doing much
experimental work it will pay you
to make up the testing unit
shown, and if you can persuade
your friends to bring all their
transformers round you will
spend a very interesting evening
trying them.

i  OUT TO-DAY.
: The Wireless Constructor :
: PRICE 6d. EVERYWHERE. :




April 15, 1925

FEEHIEEEERHE O SO RO S @ S S D P P e S P P D D N S e P S S P S G -

[ e e S S P S DR P T S @ P N @ D P A SRR R PPR PP ]

LTHOUGH the re-
ceiver described in
this article is ela-
borate in detail, it
should prove well
worth the trouble
expense of construction,

and
especially for those who require a
selective receiver.

Crystal receivers very often
give better results if their con-
struction is of a simple nature,
certain losses being unavoidable
where intricate wiring or switches
are employed. On the other
hand, a very simple type of re-
ceiver employing, say, a plug-in
coil tuned by means of a variable
condenser, is not, as a rule,
very selective.  The design of
the crystal receiver described in
this article provides for all re-
quirements that may be likely,
and though more complicated
than most crystal receivers, the
design has yet been kept as
simple as possible.

Materials Required

Ebonite panel measuring 12x
8x3/16 in.

-One variable condenser
pF capacity (K. Raymond).

.001

The receiver is totally enclosed in a home-constructed cabinet.
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One variable condenser .ocoojg
pF capacity (K. Raymond).

One fixed condenser .ooos uF
capacity (McMichael).

One fixed condenser .ooo3 pF
capacity (McMichael). .

One potentiometer, 6oo ohms.
(Shipton).

One crystal detector {Service).

One perikon detector—home
construction.

One carborundum detector—
home construction.

Two  miniature D.P.D.T.
switches (K. Raymond).

Two coil plugs for two way

YAER:AL

Full constructional details will be
found in this article for the building
of a useful and compact crystal set

Wireless Weekly:
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A Cabinet
Crystal

Recelver

By H. BRAMFORD.

[} oo e i e e e e e SR 8 P PP (I P P P 5 (P |

coil holder; alternatively, two
way coil holder (Burne-Jones).

Six nickel W.O. terminals.
Four nickel telephone ter-
minals.

Four clix plugs and sockets.

Two 43%-volt flashlamp bat-
teries.

Crystals : Galena, zincite, bor-
nite, carborundum.

Wood for box: 2-in. thick x
g in. wide.

Panel Drilling

The panel is drilled in accord-
ance with the details shown in

Fig. 2, full dimensions being
given. The sizes of the various
holes are as follows:—Ter-

minals, 4 B.A. clearance; clix
plugs, 3/16 in.; variable con-
densers and potentiometer; single
hole mounting; drill to clear
bush; panel switches, 6 B.A.;
fixed condenser clips, 4 B.A.;
two-way coil holder, 2 B.A.; de-
tectors, 4 B.A,

The Coil Holder
Before attempting to assemble
the components upon the panel,
the coil holder, unless purchased,

|

S Tune

R 2/
75
ardale

oSl

Fig. 1.—The circuit arrangements in theoretical form.
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should first be constructed.
Alternatively, a suitable type is
recommended in the list of
materials required.  Details of
the coil holder seen in the photo-
graph are given in, Fig. 3. Itis
so constructed as to be adaptable
for use either with basket, any
type of duodateral, or hank-
wound plug-in coils.  This is a
considerable advantage, as many
prefer basket coils which are
both efficient and cheap.  The
method of construction is made
quite clear in the diagram. The
coil holder nearest to the panel is
fixed, the other being the moving
one. The fixed socket is spaced
from thé panel by a distance
piece, consisting of a short
length of ebonite tube, while the
moving socket is separated from
the fixed socket by means of a
spring. By rotating an chonite
knob, Lz is brought nearer to or
farther from L1, as desired. The
extension handle shown provides
a radial movement to Lz. Each
of the coil holders is provided
with two flexible leads, the ends

of each being equipped with
clix plugs.

Detectors
Having constructed and

mounted upon the panel the two-
way coil holder, the detectors
must next be made. The object
of employing the use of three
separate detectors, viz:—cat-
whisker, perikon and carborun-
dum, 1s to give the operator
ample choice. It is also con-
venient for the purpose of com-
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A back of panel photograph showing the wiring.
are fixed between the clips mounted upon the base-board.

paring  results. The  three
detectors are so arranged for
this purpose, and each is brought
into operation at will by means
of a double pole, double throsv,
miniature panel switch.  With
the switch off the catwhisker
detector is employed; with the
switch down in clips 7 and 8, the
perikon detector is employed;
and with the switch down in
clips r1 and 12 the carborundum
detector is used. Therefore,
both the perikon and the car-
borundum, once adjusted and the
best position found for the poten-
tiometer area, may remain set,
without interfering with the cat-

W'%@—”@H

34@

o ——

Fig. 2—Drilling dimensions may be understood from this drawing.
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whisker, which, however, should
be lifted from its crystal when
either of the first two is used.
This is a cousiderable advantage,
as if the catwhisker detector does
not on any special occasion prove
satisfactory, either of the cthers
may immediately be resorted to.

Perikon Detector

The construction of the Peri-
kon detector is clearly shown in
Fig. 5. Two short lengths of
4 B.A. rod are mouated upon the
panel in the position indicated in
Fig. 2 (D2). Centrally between
the two rods is mounted a crystal
cup of the ‘* Easyfix,”” or any
other suitable type. Each of the
4 B.A. rods is equipped with a
spring made from steel wire.
These springs are easily made by
winding the wire upon a 2 B.A.
rod. A piece of strip brass
which holds the upper cup is cut
and drilled to the dimensions
given in the diagram. With the
upper cup secured to this piece as
shown, the whole is assembled by
passing it over the 4 B.A. rods,
pressure being applied to the
crystals by means of the two
4 B.A. terminal heads, as shown.
The crystals used with this
detector are Zincite and Bornite.

Carborundum Detector

The carborundum detector is
made as shown in Fig. 6. As
will be seen from the diagram,
the construction is much the
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same as that of the Perikon
detector. In this case, however
only one cup is required which
contains a carborundum crystal.
The tension bar is made from
springy steel instead of brass,
and two holes are drilled as
shown instead of three.

Pane
Laowre Tose

Lp- Movive Cort

EBomrE
HAwos

2 BAGEARMWE
Hoe

LXTENSION
HANDLE Cux Pves ——

Fig. 3.—Details of the coil-holder.

Assembly

Having already mounted upon
the panel the two-way coil-holder
and the three detectors, the other
components may now be assem-
bled. The two variable condensers
are first mounted, followed by
the potentiometer. Next the two
D.P.D.T. switches may be as-
sembled. Terminal A mounted
upon the. panel also secures a
fixed condenser clip on the under-

side, as shown in I'ig. 4. Ter-
minal Ar is also  similarly
mounted. Terminals Az, Az, I,

and Er1 are mounted in the usual
manner. Four Clix sockets,
marked X1, X2, X3 and X4 are
mounted as shown.  The four
telephone terminals are mounted,
one of which secures a fixed con-
denser clip on the underside of
the panel, as seen in Fig. 4. The
two condenser dial indicaters
shown in IFig. 2 are made from
celluloid, the securing screws
acting in each case as a means of
holding fixed condenser clips on
the underside of the panel.

Wiring
The various connections are
made as shown in Fig. 4. Ter-

minal A connects to Xz, the fixed
vanes of C1, and to point 5 of
the tune-stand-by switch. Az
connects to the other clip of Cj3
and the moving vanes of Ci.
Terminal E connects X1 and

point 6 of the switch. Terminal
A1 connects Xy, the fixed vanes
of C2 and point 1 of the switch.
Terminal Aj connects the other
clip of C4 and the moving vanes
of C2.  Terminal Ex connects
X3 and point 2 of the switch.
Points 1 and 2 of the switch indi-
cate the ‘¢ stand-by »’ side, and
points 5 and 6 the ‘‘ tune ’’ side.
Point 3 of the switch connects
point 9 of the detector switch
and also the crystal side of
Di1. Point 4 of the tune-stand-
by switch connects to ’phones.
The other side of the ’phones
connects to the ather clip of Cg,
point 10 of the detector switch,
and the catwhisker side of Dri.
The two ’'phone terminals in the
corner of the panel are also con-
nected. .

Connections

Point % of the detector
switch is connected to one side
of Dz (Perikon), and point 8 to
the other side of Dz2. Point 11
connects one side of D3 (car-
borundum). The other side of
D3 is connected to the switch
arm of the potentiometer. One
side of the potentiometer winding
connects to the negative side of
one of the batteries (13). The
positive of this battery is joined
to the negative of the other bat-
tery, the positive side of the
second battery (15) being con-
nccted to the other side of the
potentiometer winding.  Points
13 and 15 are wander plug con-

Wircless Weelly

nections, flexible leads being
used. Point 12 of the detector
switch is equipped with a flexible
lead and plug which makes
contact with point 14 of the
batteries in Fig. 1,

Box

Details of the
tion are shown in Fig. 7. The
dimensions  given are cutting
sizes. The wood and finish are

BRASS STRIP \ 484

et TERMINAL
2. HEADS

box construc-

STEEL SPRING

r 2
_%. N O ﬁ\ N L ’l‘
i Eyay fd

i
1‘,? B.A cLearinG HouEs

Fig. 5.,—The construction of the
Perikon detector.

left to the choice of the con-
structor. The two panel doors
and a portion of the top are
hinged, so as to give easy aceess
to the receiver when in use,
thereby making aerial and earth
connections easy. The lower
part of the cabinet may be used
to store 'phones, crystals, coils,
fixed condensers, etc. A better
appearance may be given to the
cabinet by glueing on to the
hinged doors some 3$-in. beading
of any suitable design. 7

Fig. 4.—The wiring of the receiver may be followed from this
practical drawing.
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Circuit

The theoretical circuit diagram
is shown in Fig. 1. Where loose
coupling is employed Li. (fixed)
is plugged into the socket con-
nected to X1 and Xz, and L2
(moving) into that conneccted to
X3 and X3. To use Cr1 in scries
connect the aerial to terminal Az,
To.use Cr1 in parallel connect the
aerial to A and join terminals Az

and E by mecans of a link. The
clip-in condenser C3  provides
added capacity to Ci, thus
SPRINGY*STEEL STRIP, 4.8.A.
TERMINAL
[ HEADS
WASHER
4.8.A.r00

SPRING NUT

\2. B.A.CLEARING HOLES.
Fig. 6.—The carborundum detector.

making the actual capacity up to

0015 or .co13 ul, according to

which fixed condenser is used.
The earth is connected to E.

Direct Coupling

For direct coupling L1 may be
used with the pane! switch down
on the ‘‘tune’” side. Alterna-
tively L2 may be used by con-
necting the aerial to terminal A1
and the earth to Ei1, the panel
switch being down on the
““ stand-by *’ side. The variable
condenser Cz is placed in series
or in parallel, like C1, the aerial
being connected to A3 for series,
and to Aix for parallel, with Aj
and E1 connected by means of a
link. The condenser Cg4, of the
clip-in type, may be used to in-
crease the tuning capacity, if this
is required. Provision is made
for shunting a fixed condenser
across the telephones if desired;
this may be of the clip-in variety,

and is indicated at Cs in the
wiring diagram.
Tuning Arrangemenis
The actual choice . of tuning
arrangements is as follows :—

Loose coupling with Cr1 in series
with the aerial coil, and C2 in
parallel with the secondary colil,
or both Cr and Cz in parallel
with Lx and Lz respectively.
Direct coupling with Cr or Cz2
in series, or, alternatively, C1 or
Cz in parallel.

Telephone Connections

When using one pair of tele-
phones, the two terminals across
which the second pair would be
cennected, should be joined
together by means of a piece of
wire. When using two pairs of
phones these are connected, one
pair to each set of terminals in-
dicated, the shorting wire having
been previously removed.

Results

The receiver was tested at a
distance of 4% miles from 2LO
and 30 miles from the Chelms-
ford station 5XX, the aerial
employed being of the twin type,
40 ft. in length and 28 ft. high.

21O was tuned in first of all
with direct aerial coupling, gcod
signals being obtained with a
No. 35 coil in the aerial socket
with  parallel  tuning.  The
Galena detector was employed
during this and all subsequent
tests upon 2LO’s transmission.
Series tuning with a No. 6o coil
gave noticeably louder signals.

Upon changing to the loose

coupled method of tuning, a
further improvement in signal

series
the

strength was observed,
tuning being  retained in
acrial circuit.

Chelmsford

Chelmsford was next tuned in,
home  wound coils  being

oo

B%. jﬁ“:; e 1

3
Benoiws
=]
e
I Toew tooo Tivmovsery
Lmany Ersvuzion
Fig. 7.—Details of the cabinet.
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employed for the reception of
this station. Using direct aerial
coupling with a No. 200 coil and
the tuning condenser (in parallel
position) adjusted to its minimum
capacity, good strength was
obtained with the carborundum
detector in use. Loose coupling
produced  apparently  similar
resuits.

Loose-Coupling

Since  the
arrangement

loose - coupling
gave very good

6o
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results from 210, the effect of
replacing’ the phones with a
small loud-speaker  was tried.
Although the programme could
hardly be enjoyed in this manner,
an indication of the signal
strength may be gathered from
the fact that speech could be
read at a distance of 3 ft. from
the loud-speaker mouth.

. Finally, do not be sure that
you are obtaining best results
possible until you have experi-
mented well with the various
methods of tuning.

Quick Battery Connector

F900000000000000000000000000000000000000

ROUBLE is often experi-

I enced in making efficient

battery connections quickly,
where a potentiometer or grid-
bias battery is used.

A simple way of overcoming
the difficulty is shown below.
All that is necessary is to bend
the battery tags over a piece of

Brass 7a6s
Bewr Over

Illustrating the connector applied to
the battery.

4 B.A. rod, and pinch tightly
with a pair of pliers. When the
rod is withdrawn the tags will
take the shape shown in the left-
hand diagram. The long tag is
marked negative and the short
one positive. Next secure a ter-
minal to each of the tags as
shown, when it will be found
that the securing nut on -being
tightened up makes a rock-firm
connection. The battery may
then be connected to the panel.
component by means of a lead
passing from the component to
the battery terminal. For quick
“on’’ and ‘“off ” connection
the lead should be equipped with
a spade terminal at the battery
end. H. B.

0000000000000 00000800000000000000000008

All readers interested in
“Supersonic receivers should
not fail to read the current
issue of ¢* Modern Wireless."’
Buy your copy to-day.
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¢ THE FOREIGN RADIO TIMES’

Siz,—I should like to congratulate
you on the gencral excellence of
your paper, and in particular on the
special prominence you arc giving
to foreign stations and foreign time-
tables, in which you are doing valu-
able pioneer work,

Anything of this kind which is
of international interest must be of
corresponding international value.
I have found it of special interest in
the reception of foreign languages.

I am sure many of vour readers
would be glad if vou could include
other stations in your list. For
example, I should personally be
very interested in Rome, Barcelona,
etc,

Wishing your efforts much suc-
cess.—Yours faithfully,

A. L. MinxNs.

Brighton.

Sir,—May I congratulate vou on
the new feature which is appearing
in vour paper—The Foreign Radio
Times.

The Continental  programmes
have heen wanted by listeners for
a long time. A friend of mine who
is always experimenting in ‘‘ get-
ting” stations outside the British
Isles is most enthusiastic about it.

Would it be possible for you to
give the morning transmissions of

The home-built 4-valve T.A.T. re-

ceiver made by our correspondent
(L] A

the German stations as well as the
evening ones?

Wishing your paper every success.
—Yours faithfully,

(Miss) K. CREIGHTON.
Swinton.

Sir,—Congratulations on your new
and e\(‘ellent supplement to Wire-
less Weekly, namely, The Foreign
Radio Times. 1 consider it fills a
long-felt want, and trust it will meet
with all the success it deserves.

A Transatlantic V, by *‘ Amateur.”

The loud speaker is situated behind

the centre panel of the lower half of
tie cabinet.

I should like to suggest that the
programmes from Madrid be in-
cluded.—Yours faithfully,

James Wartson,

Mitcham, S.W.17.

Sir,—Allow me to congratulate
you on your new feature in Wireless
Weckly, namely, the Foreign Radio
Times. 1 only wish space permitted
vou to give more stations and also
programmes for the whole week,

I also think that vou might omit
the American stations in favour of
some of the European stations.

I also want to congratulate you on
the wonderful
with reaction {described by Mr. John
Scott-Taggart) published in the
March number of The Wireless Con-
structor. 1 have made up one or
two for friends, and the results are
excellent.

Your publications are far in
advance of other wircless periodi-
cals, both in information and clear-
ness of illustrations and tvpe.—
Yours faithfully,

I. D. V. GoopaLL.

Teddington.
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THE FOUR-VALVE T.A.T.
RECEIVER

Sir,—1 note that you ask con-
structors to give results of rhe four-
valve T.AT. receiver described in
the Christmas number of Modern
Wireless. 1 have just finished con-
structing this set, but have adapted
the components v make a cabinet
set. I enclose two photos which per-
haps will interest vou.  From exter-
nal appearances [ think vou will
agree that it makes a very neat and
Lompnt receiver. You will note
that all main terminals are out of
the wav at the back, and only the
headphone terminals on the panel,
After thoroughly testing all connec-
tions I got good results, and it was
striking how one could get stations
without any or with practically no
interference from those operating on
wavelengths near that of the station
being received.

I got London at full loud-speaker

strength, also Newcastle. Glasgow,
Belfast, and Aberdeen were good

‘phone strength, but am hoping by
better tuning, to improve on these.
London was clear, and there was

no interference from Leeds, which
is very nearly the same wave-
length.

The signals scem very clear, and
there is no sugg sestion of distortion
‘ crackling * in the L.S. or of cer-
tain notes “ clashing.” 1 am truly

delighted with the results.
On a subsequent evening, after
trying for different stations, 1 got

the following results :—
London, Leeds,

Manchester, New-

The front of panel view of the 4-valve
TAT.,by*“B.A

castle, Glasgow and Belfast at full

loud-speaker strength, i.e., as loud

as one could wish to listen to.
Birmingham, Bournemouth, Aber-

deen and Chelmsford at medium
loud-speaker strength, i.e., easy to
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listen to without strain to make out
words, etc.

On this occasion a German sta-
tion (umdenllﬁed) was also received
at full ’phone strength.  Tuning
was very critical in many cases, but
I managed by careful manipulation
to brmfr signals up to the strengths
given,

I hope these few remarks will be
of interest, in spite of their some-

what amateurish nature.—Yours
faithfully,

B. A
Nidey. :

THE TRANSATLANTIC V

Sir,—I, the undersigned, have the
pleasure of sending a photograph of
the Transatlantic .V, described in
Modern Wireless, June, 1924, by
Mr. Percy W. Harris, and-1 com-
pliment him upon such a Splendid
receiver

I constructed panel and cabmet
myself. I find that different sta-
tions require different H.T. for H.F.
and L.F.

My loud-speaker, a ‘‘ Revo,” is
screened behind centre panel, which
is made of black satin; the cabinet
is of oak. Accumulator and H.T.
are at the back of cabinet.

Again many thanks to Modern
Wireless and Wireless Weekly.—
Yours falthfully,

AMATEUR.

Plymouth

SCHOOLS RADIO SOCIETY

Sir,—I take this opportunity to
thank vou for the interest you have
shown in the Schools Radio Exhi-
bition ; such valuable assistance will
do much to foster the growth of
“ Wireless in Schools.”

Appended is the report issued by
the judges in connection with the
award for the exhibit of the greatest
merit.—Yours faithfully,

ReciNaLp J. HiBgeRrp.

Hon. Scc., Schools Radio Society.
Dorking.
The list given below represents

the order of merit in connection with
the Schools Radio Exhibition. We
have taken into consideration, in
making our awards, the number of
exhibits from each school, the
number and quality of drawings,
the standard of workmanship, points
of originality and application to
general  cducation. For future
guidance we take this opportunity of
expressing our views that the recent
Exhibition has been of great valuc
inasmuch as it has clearly shown
that the interest in wireless science
amongst boys is undoubtedly con-
siderable. At present there docs not
seem to be, on the whole, very much
originality of design mdlcqted and
it is under this heading that we
think there is scope in the future.
Again, probably the greatest educa-
tional value of the study of wire-
less principles and the construction
of apparatus lies in the methods of
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application to other branches of
science and knowledge.

With two outstanding exceptions
(Broadwater Road School, Tooting,
and St. Paul’'s, Dorking), there
appears to be very little indication
that any attention is given in schools
to this last-mentioned point. On
the other hand, the workmanship in
many cases was of quite a high
order, as were also the drawings,
and as these are of important educa-
tional and commercial value, there
can be no question as to the justifi-
cation for schools giving time and
facilities to the boys in connection
with the theory and practical apph—
cation of wireless science.

The first three schools on the list
were : 1st, Broadwater Road
School, Tooting, 67 marks; 2nd,
L.C.C. Beaufov Technical Institute,
53 marks; 3rd, St. Paul’s School,
Dorking, 52 marks.

The pr uc of five guineas given by
J. H. Reeves, Esq., M.A., M.B.E.,
was proconted to the w lnmng school
bv Dr. Eccles at a meeting of the
R.S.G.B. held at the Institute of
Electrical Engineers on Wednesday,

March 25, 1925. .
(Signed) L. F. Focarty,
G. G. BrLakes,
Maurice  CHILD,
Judges.

THE ANGLO-AMERIGAN SIX

SIR,—] am writing to say how
pleased "I am with the * Anglo-

Rev. Maurice T. Beckett, O.B.E., hon. chaplain to the Forces, is a very keen wireless enthusiast, and
may be here seen conducting some of his experiments.

62



April 15, 1925

American Six,” described by Mr.
Harris in The Wireless Con-
structor  for January, which 1
have just completed. Here in
Birmingham 1 have received all
the B.B.C. main stations and most
of the relay. Such is the power of
this set that it will work the loud-
speaker quietly with the H.F. and
detector valves only on such distant
stations as Newrcastle and Glasgow.
Now, as regards selectivity, it is
poqsible using a wave-trap to cut out
5IT working on 475 metres 3 miles
‘away and receive Frankfurt on 470
‘metres without a trace of the local
station.  Wishing vou the success
you deserve.—Yours faithfully,
RarpH CROWDER.
Birmingham.

¢ WHAT CONSTITUTES A GOOD
AERIAL? "

Sir,—It is at least some poor con-
solation to have Mr. Percy W. Harris
in ¢ Random Technicalities 7 of
March 11 agree that ‘‘reception
conditions depend more on the
locality than on the actual disposi-
tion of the aerial wires.”’ Here in
southern Spain the quality of recep-
tion is entirely dependent on the
amount of interference from atmo-
spherics. In my efforts to tune out
atmospherics I have tried something
like a dozen different aerials from
50 to 150 ft., single and double, in
four different orientations relative to

the set, bare and insulated wire,
indoor and outdoor, and from zo to
50 ft. high, with as many diflerent
forms of earth and counterpaise.
With all these multiple combina-
tions I have not only not succeeded
in getting rid of atmospherics, but
there is practically no difference in
strength  of  signals or range,
whether my aerial has been north or
south, 50 ft. or 150 ft. long, or 20 ft.
or 50 ft. high. The term one so
often sees in the technical journals,
*“ with a good aerial,” seems, there-
fore, to have no qpplxcanon to a
geographical position such as this,
200 miles from the nearest broad-
casting station. Sometimes, but
not always, I get relief from atmo-
spherics by using no earih lead,
but even then there is no appreci-
able difference in strength of sig-
nals. Distance may “ tone-down ”’
incoming impulses. 1 certainly get
stronger signals for Radio Iberica
(200 miles) and Rome (500 miles)
than from Bournemouth (Sco miles),
but only slightly stronger, and the
difference in strength is in no way in

relation to the distance. Moreover,
my range is no greater with an
aerial of 150 ft., 50 ft. high, than

with one of 50 and 25 ft. high. Tt
is still another problem!

As regards atmospherics, the local
weather seems to be the dominating
factor. A storm in the English
Channel or Bay of Biscay, for
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example, does not affect our recep-
tion of Bournemouth, but a local
barometric depression makes it im-
possible to hear anything from any-
where.—Yours faithfully,
GeorGe L. Boaa.
Aguilas (Murcia), Spain.

INDIGNATION

Sir,—I have read with indigna-
tion the letter of H. C. 1.. Grenside
in the March 23 issue of vour most
excellent paper.  Having had the
opportunity of discussing every point
of the broadcast programmes, etc.,
I would like to point out that only
one listener out of one hundred cares
to listen to the Continental stations,
and that here in the Vale of Ayles-
bury, which is about 38 miles from
2L.O, the increase of power means a
great deal to our average listener.
It is impossible to get anything like
good loud-speaker reproduction here
on less than three-valves, and 1 am
quite safe in stating that the large
majority in the whole of this dis-
trict would appreciate an increase of
2LLO’s power to KW

If vour correspondent would
remember that there are listeners
who pav a broadcast fee other than
those who reside in Highgate he
would be, perhaps, not quite so sel-
fish and egotmtxcal in his views.

Personally, 1 should like to sug-
gest that- Mr. Grenside construcis a
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wave-trap to assist the operation of
his set, thereby allowing him to
continue with his Continental re-
ception.—Yours faithfully,
Aran T. Ciapman.
Aylesbury.

[What have The Foreign Radio
Times readers got to say?—ED.]

A SINGLE-VALVE RECEIVER
FOR KDKA

Sir,—May 1 add my congratula-
tions to those of the many readers
of Modern Wireless who have built
the ‘¢ Single-Valve Receiver.  for
KDKA ”’ described by :Mr. Stanlev
G. Rattee in the March issue.

This circuit really has soived the
problem of long-distance reception
on short waves. The dream of the
wireless enthusiast has come true at
last, namely, to be able to invite
friends in any evening and get
KDKA as easily as one would tune
in any other station. Using a note
magnifier, music can be heard com-
fortably loud on the loud-speaker,
while on the phones the strength
almost equals single-valve reception
of the local station, with its remark-
able purity of tone. while the
absence of self-oscillation is a
delight. I Thave extended still
further the ¢ extension handles ™’
which I had purchased, making

them 16in. long, thus entirely
eliminating hand-capacity effects.
The valve 1 am using is a metal
.06 type with 54 volts H.T., and a
dull-emitter power valve for note
magnifier with r14 volts H.T. and
3 volts G.B. The aerial consists of
three lengths of 30 ft. in parallel, at
a height 22 ft. (screencd), though
personally I do not think screening
makes any appreciable difference,
sincc I get pretty well all the
European stations on this aerial.
The earth is a rainwater pipe which
goes direct to carth outside my
window and several feet below the
ground. This, by the way, is the
most efficient earth T have found for
all reception,

These, and the. fact that T fol-
lowed Mr. Rattee’s layv-out to the
letter no doubt accounts for the
pleasing results obtained. This sct
can be built by any amatcur with
assured results,. and can be built for
permanence.—Yours faithfully,

RoOBERT J. NicHOLs.

Eltham, S.E.q.

AERIAL INTERACTION

Sig,—The remarks under ‘‘ Ran-
dom  Technicalities ” in  vyour
March 4 and 11 issues, anent the
interaction between transmitters and
receivers, I would like to offer the
results of a few experiments con-
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ducted by 20QZ.and myself in the
same direction. I make a prac-
tice of checking off transmission by
means of a O-V-O receiver con-
nected to an indoor aerial, and
several weeks ago it was noticed
that the aerial ammeter needle
varied with the setting of the re-
ceiver A.T.C. In fact, another
H.W.A. placed between the indoor
aerial and earth showed a reading
of .05A while the key was down,
and, as far as can be remembered,
.3 in aerial.

Since reading the above-men-
tioned remarks we have covered the
ground again, giving the following

results with a constant input to
transmitter :—
Reading of
(1) Indoor aerial H.W.A.
earthed ............ .29
(2) Receiver tuned to
transmitter ......... .32
(3) Receiver with
coils removed (no
other alteration) ... .18
(4) With series cond.
shorted the paral-
fel condenser mov-
ing from .ooor to
.oor (Polar) ...... 27 to .17
(5) As No. 4 with
addition of .006 in
parallel ... .28
The receiver is fitted with both

o=
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series and parallel condensers, the
series one having a shorting switch.
Adjusting the series condenser made
no difference. The transmitting-
aerial is at right angles to the in-

door aerial, and is about 22 ft.
above it.
20Z, in working, had noticed

variations in signal strength though
neither of us connected it with the
above circumstances. We hope to
test this out in the near future as
to the bearing, if any, on distant
reception.

It would be interesting to know if
others have also.investigated this
matter at all.—Yours faithfully,

13 SYI) 1

A LOW-LOSS TUNER FOR
SHORT WAVES

SiR,—Permit me a word of thanks
and appreciation of the *° Low-Loss
Tuner ”” for short waves, by
Percy W. Harris. KDKA has been
received here at good phone strength
every time the station has been
tuned, and 1 have never as yet
failed to tune in the station when
required.

Using a power amphﬁer (small)

with this receiver on Saturday,
March 28, signals at 11.15 p.m.,
G.M.T., were of good strength

(L.S.3) on a large B.T.H. speaker.
Later, about r.30 a.m., G.M.T., the

“ Studio Concert,” as it was
announced, was received at such
strength that the receiver and ampli-
fier had to be detuned so as not to
disturb others in the house. I
switched off finally at 2.45. I must
say- this is the best I have received
this station, and considering the
time of year, I think it good.

Wishing your journals every suc-
cess..—Yours faithfully,

Harry C, Cove.

Ealing, W.

DRY CELLS AS L.T.
Sir,—1 have just read an article
by Mr. Harris in Wireless Weekly in
which he condemns the use of dry
cells for supplying L.T. current to
D.E. valves,
which he draws are so different to

my own experience that [ should

like to put before you the other side
of the question.
Sixteen months ago I bought a

2-valve set fitted with Marconi
D.E.3’s, and purchased a Siemens
battery to light the filaments.

This cost me g¢s., and it supplied
the current to the two valves for
ten months running on an average
from two to three hours nightly.
I then added a 2-valve amplifier
and loud-speaker, and purchased
two other batteries of the same

- for some

and the conclusions
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type, one for each pair of valves.
These have now been running for
six months, and I have only re-
cently dmn(fcd over to the g43-voit
tapping, so that they are still good
months.  During the
whole of this period my reaulta have
been consistently good, and cven
when the set has been run for five
hours at a stretch the drop in volt-
age is quite negligible. The set is
ready for use at any moment with-
out the risk of having an accumu-
lator which has run down, and I do
not require to send an accumulator
to be recharged every month or so.

The doctrine which you preach in
all your articles about purchasing
reliable components appears to be
particularly true with regard to dry
cells. T seem to have struck the
genuine article and ‘would not
change to an accumulator on any
consideration. Admittedly dry cells
do not last for ever, but, from whar
I have seen, the same is true of
accumulators.

I do not know, of course, to what
tvpe of .battery Mr. Harris was
referring, but can state with con-
fidence that from experience over
an extended period the Siemens
battery more than fulfils the makers’
claim and gives absolute satisfac-
tion.—Yours faithfully,

Dry CErr.

Melrose.
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‘“ Dulce-Tone ’’ Gramophone
Attachment
Messrs. C. G. Vokes have sub-
mitted for trial a sample of their
¢ Dulce-Tone >’ gramophone attach-

ment, for converting an existing
gramophone into a radio loud-
speaker without any structural

alterations whatever, The Model S
Type submitted consists of a small
case, similar to a single ear-phene,
resting on a felt base; this is simply
placed on the turn-table of the
gramophone, and connected by its
flexible leads to the ordinary ’phone
or loud-speaker terminals of the re-
ceiver. The needle of the gramo-
rhone sound-box is then rested in a
slot in the end of a reed, which pro-
jects through the top of the small
case and rocks on a spring mount-

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

ing in the base. This is free to
vibrate between the poles of a per-
manent magnet, and is surrounded
by the usual fine coil of wire; the
audio-frequency current sets this in
motion by controlling its magnetic
polarity, thereby actuating the
diaphragm mechanism of the gramo-
phone, the trumpet attached to the
latter giving the necessary ‘¢ attack”
on a large-volume of air for loud
reproduction. The D.C. resistance
of the windings was but 1,000 chms
on measurement, which suggests
that the instrument would operate
better in conjunction with a low-
impedance small-power, or American
type of receiving valve than with
the R type of high impedance.

On trial with .06 type of D.E.
valves, and with power amplifica-

tion (D.E.5 valves), it was notice-
able that the sensitiveness was less
than with conventional types of
modern loud-speakers, but that the
quality of the tone, making use of
the excellent audio system developed
in the course of many years’ experi-
ence by the makers of high-class
gramophones was excellent. For
those who possess powerful sets and
wish to utilise a high-class cabinet
type of gramophone occasionally
without inviting a great deal of
trouble in switching from records to
radio and wvice wversa, this instru-
ment should have a strong appeal.
Some very interesting experiments
can be carried out also with its aid
in the direction of wunconventional
types of loud-speaker. Thus a com-
mon domestic poker, a sheet of

llntd :{em f:_r you a
roa unending possi~
bilities ! The C, & S.
DULL EMITTER. We
are receiving every day
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from delighted users
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cardboard, a stiff paper pleated fan,
a sheet of ply-woad, ete., in turn
gave results of \’lnmd quality and
Toudness when one end was simply
rested in or thrust into the operat-
ing slot of the reed; the incrtin of
the remainder sufficed to determine
an intense vibratien of the lower
part. A little experimenting in that
direction, made possible by this con-
venient reed type of receiver, may
produce results of surprising fidelity
and elegance. We can  certainly
recommend the device,

A Quick-Release Terminal

From A. Butler come a number of
samples of a type of quick-relcase
terminal which will be of consider-
able utility in connection with ex-
perimental circvits of the table-top
order, or even ».r semi-permancnt
wiring with large tinned wire. These
are similar to a large valve-leg
socket just over % in. ]ndh, and with
a No. 4 B.A, baclx stud. A slanting
slot 1s cut in the side of the barrel
and a shouldered plunger, pushed
upwards by an internal spring, slides
within the barrel. By pressing on
the projecting, rounded end, this
plunger can be depressed so far that
the shoulder on it comes below the
diagonal slot; the end of a wire can
then be nipped in the slot between
the upper end of this and the plunger
shoulder. Good electrical contact is

thus made, but the wirc can be re-
leased in  a moment by pressing
again on the plunger. The slot is
nearly % in. wide, so that more than
wone  wire -or alternatively a thick
tinned  bus-bar can be accommo-
dated.

The fittings were
amid operated with ease and  cer-
taintv.  They can well be recomi-
-mended for the purpeses indicated.

well  finished,

Ediswan Variometer
Edison Swan Electric Co..
Ltd,, have sent for trial a sample of
their variometer, Tvpe W.L. 139.
This is of the one-hole fixing tvpe
so popular now, one hole § in. dia-
meter being needed in the panel. The
rotor \\lﬂdlﬂ“\ arc on a spherical
moulded Composition former; the
stator windings on the inside of a
cvlinder of balkelite. Substantial
metal bearings arc mounted on the
former for the centre spindle, and a
spring washer ensurcs good contact
and smooth action. Convenient ter-
minals provide, in conjunction with
metal bridges, an casy change over
from the series to the parallel con-
nection of rotor and stator, and a
good quality knob and bevel d1a1 are
supplied with the instrument. The
finish and workmanship are gener-
ally what one would expect S an
Ediswan product,

The range is given by the makers

Messrs,
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as from 2y7 to 634 m. in series, and
205 to 339 in parallel arrangement,
with a standard P.M.G. cerial. This
is presumably taken as of Jooo23 wF
capacity; on what is often taken
as a PG acrial mean capacity of
o003 sl the writer determined the
range as from 1,040 to 430 kiloey
and 1,420 to ‘»70 kiloeveles respec-
tively, giving a total range therefore
of from 210 to just under s00 metres
wavelength.

In crystal reception the signal-
strength observed (in series arrange-
mom) on 2.0 at 13 miles was excel-
lent.  With the improved arrange-
ment possible with efficient induc-
tances of a tapping for the crystal
midway in the inductance (ie.. at
the spindle) the signal-strength was
23 micro-amperes compared with 25
micro-amperes  with the standard
low-loss air-core tapped inductance,
an excecdingly high ratio for a com-
mercial tuning- device. Accordingly,
we can well recommend this ncat
and convenient little instrument.

N

Rubber Ear-Caps

The * H'Ear-Easy ” rubber ear-
pads or caps for fitting to existing
ear-phones have been brought to our
notice by Messrs. J. C. Scott & Co.
These, which are made in three
sizes to fit any make of headphone,
form large cups which fit completely
over the ears when in use, resting on

DE LUXE

: ' THE PANEL
Prov. Pat. No.
1101624,

EVERYBODY NEEDS X

the RADIO BEAD

Every radio enthusfast is troubled by the twisting
and kinking of the flex leads of his headphones,
loudspeaker, or batteries and the consequent
damage resulting in jnferior reception.

But pow there is a remedy—

THE R2DIO BEAD
is a stmple accessory which clamps on to your flex leads
(no disconnecting necessary) and enables you to instantly
remove kinks and Prevent their recurrence.

Light in weight and small in cost, it prevents that
frequent and often unknown cause of loss of signal
etrength which is so difficult to trace.
Ap[;rowd by leading radio experts

TISFACTION GUARANT

ESSENTIAL TO YOU. GET ONE NOW.
Obtainable from all dealers.
Trade enguiries invited,

WIN PATENTS, Bridgeway House, Hammersmith.
London, W.6. Tel. : Riverside 3463,

HE real wireless enthusiast goes over his

Setinch by inch.  Shortening a connection
bere—replacing an inefficient component
there, he knows that success depends.on the
most careful attention to seemingly insignificant
details. Such men are now standardising on
Radion as the panel material de luxe.

Barclays 1023,

BROKEN VALVES MADE EQUAL
"TO NEW IN FIVE DAYS.

Guaranteed to give Satisfaction or Money Returned.

BRIGHT EMITTERS 6/6 (Money should
FOUR ELECTRODE 8/- with vdoe

with valves)
Send to :—ECLAT ELECTRIC MANFG. Co. L1p.,

Spencer Works,
Spencer HiLL Roap, WimsLepon, S.W.19.

Radion ts avatlable tn 21 different sizes in
black and mahoganite. Radion can also be
supplied in any special size. Black 1d. per
square inch, mahoganite 11d. per square inch.

RADION

American Hard Rubber Company (Britain) Ltd.

. Depols : 120 Wellington Street, Glasgow.
Head Office: i‘za ;‘ore SEtt(e:et, s 116 Snow Hill, Birmingham.
ondon, E.C.2

Irish Agents: 8 Corporation Street, Belfast,

Gilbert Ad. 2691

627



Wireless Weekly

the sides of the head; they are main-
tained in position on the receivers by
a thickened flange.

On trial these were found to ex-
clude to a great extent unwanted
external noises, even with the head-
band fitting deliberately loosened so
as to give tolerable comfort over
extended periods of listening.. The
fitting is not air-tight, however, so
that the common difficulty of con-

densed ~ perspiration is’ largely
avoided.
.Il....‘.l.l....'..I......Q..".....Ol.
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and it is probable that there are a
number of factors here that will
modify the results somewhat,
particularly as regards the exact
location of the correct tapping
point for a given set of condi-
tions.  The actual resistance of
the coil itself would seem to
effect this, and I fear that the
only advice which can be given is
to wind the coil with a variety of
tapping points, and adjust the
connection to suit the particular
conditions.

0000000000000 000000000000000080000800800000000

SOME FURTHER MEASUREMENTS WITH AUTb-
. COUPLED CIRCUITS.
(Concluded from page 50).

R OPeEEsesanssesotosisesesstosressersesttntionttecrsitetssrssvilEsiossssacsinsosscens

Whilst not adding to the appear-
ance either of the head-set or of its
wearer, this provides some palliative
to the torture experienced by many
when they attempt to listen to a
lengthy programme with ill-fitting
'phones tightly clamped on, so that
nothing may be missed of the trans-
mission.  For tuningin a loud-
speaker set in a noisy room they also
offer advantages, whilst the caps are
more secure on the receivers than is
the case with some pads offered.

sssesoesesessse

Conclusion

Upon the basis of these few
aerials, which I am quite pre-
pared to admit, are not suffi-
ciently numerous to justify one in
speaking very positively, it would
appear that upon a large aerial
only a relatively small number of
turns require to be included in the
aerial circuit for coupling, and
vice versa. Further, a low
resistance aerial and earth system
results in a rapid rise of signal
strength as the coupling turns
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are increased up to a certain
point, beyond which the signal
strength remains fairly constant,
only falling off very slightly, and
therefore in these cases it would
seem that no very great pains
need be taken to find the correct
tapping  point.  Unless  the
extreme of selectivity is required,
some 12 or 15 turns, according to
the size of the aerial, may be
regarded as a satisfactory num-
ber. Upon aerials of fairly high
resistance, on the other hand, the
curve possesses a definite peak,
and it is worth while taking the
trouble to find this for any given
station which one desires to
receive.  Upon these aerials,
therefore, it would probably be
an advantage to provide a means
of wvarying the tapping point
according to the wavelength to
be received, since it must not be
forgotten that all my tests were
done upon the wavelength of
2L0O, and wherever the tapping
point is found to be at all critical,
it may be necessary to adjust it
to one position for the lower half
of the broadcast band, and to
another for the upper half of the
band.

“ Now, it is_quite a different story.
He has fited “ KUMFI' Ds

! %’, Luxe Ear Pads to the ' phones, and
47 all that Father can find tims to say
4 is...SH ... SH' ...SH' U

The new *“ KUMFI" De Luxe

antiseptlc Ear Pad is a soft,
velvety pad that just covers the ear piece
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handled and operates most

Oscillator ~ Condenser  your efficlently by using the Colvern
Tropadyns will not function

anywhere approachs 3:?,‘33 Furposo  Indepondent
ingefficiency. )

|

THE
COLVERN

COLLINSON’S

Precisiori Screw Co. Ltd.
Macdonald - Road, Waltham«
stow, London, E.17

Tel.: Walthamstow 533

.68

Barclays 100X
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H.A.U. (HATFIELD) states that
he believes that two components in
his set are defective, viz., the aerial
tuning condenser, and the second
low-frequency intervalve trans-
former, the receiver being of the
four-valve type. He asks us to
give him some simple tests for
these components, involving no
instruments other than a milliam-
meter and a pair of telephones, in
order that he may check his
suspicions.

Our correspondent does not make
it quite clear what type of fault he
suspects in the variable condenser,
and we will therefore indicate how
the two most likely ones may be
identified. The fact that the set in
question works in an indifferent

manner would seem to suggest that
the most likely fault is that of poor
insulation between the fixed and
moving plates, and we will deal
with testing for this fault first.
The first test to be applied should
be the ordinary one with a pair of
telephones and a single dry cell, and
it should be carried out as follows :
Connect one tag of the telephones
to one terminal of the dry cell,
fasten the other tag of the phones
under a terminal of the variable
condenser, and touch the other ter-
minal of the wvariable condenser
with a lead from the other terminal
of the dry cell. An exceedingly
faint click should be heard upon
touching the terminal, and a still
fainter one upon removing the wire.

second click may be nearly absent.
It is best to carry out this test with

the moving vanes turned to the
minimum capacity position.
If anything resembling a real

click is heard upon breaking the
circuit, it is to be assumed that the
insulation of the condenser is not
very good, and the testing voltage
should be raised to, say, 20 or 30
volts, and if quite a strong click i¢
now heard, it may be interesting to
insert the milliammeter in the place
of the telephones, and note whether
any perceptible reading can be
obtained. .

It should perhaps be added that
for all these tests all wiring should
be removed from the variable con-
denser, in order that the issuec may

In a really good condenser this not be confused by leakages at

“HENDRY ”

QUICK GRIP TERMINALS

Make a good set perfect

(Patent No. 224983.)

The “Hendry” Qulck Grip Termmals
give perfectand instantaneous contact

Simply push down top and insert wire in patent grip, it will
securely grip wire at any point. These terminals, which are highly
lacquered and pleasing in appearance, were used in the Crystal

Set described in April issue of “Modern Wireless” (see page 348).

Obtainable from all dealers.
THE . TRADE _ARE

Sele Distributor :—

ARTHUR BUTLER, 219, Forest Rd., Walthamstow, E.17

‘Phone: Walthamstow 1255,

'PER DOZEN

INVITED TO
APPLY FOR TERvS AND SAMPLES

Another Guaranteed

@ BRETWOOD Speciality
g 1s our improved

ANODE RESISTANCE

; .\HIHHHHlllHlHllllIlllHlHlHllI|III|HHIIIIHI|IHIII

which gives accurate readings consistently
from 10,000 ohms to over roo,000 chms, This
BRETWOOD Component is particularly
suited for the ST100 circuit (Modern Wireless),
the Super-Sensitive circuit (Popular Wireless),
and for resistance coupling, etc,

It is constructed on the same principles
that have made BRETWOOD Compounents
famous, and, of course, it carries the BRET-
WOOD Guarantee. Price 3s. Postage 3d.

QV@'T WOO >

GUARANTEED

BRETWOOD
GRID LEAK

Patent No. 224,295/23.
Used and recom-.

BRETWOOD Patent VALVE HOLDER.
Fix this efficient component and get maxi-
Positively no leakage or
Can

mum results.
capacity effects. Perfect contact.
mended everywhere.  pe'mounted on front or back of panel.

Price 3/~ Postage 3d. Price 1/9  Postage 3d.

BRETWOOD c¥ié SWITCH

Constructors will welcome news of a further
Bretwood Product, an Anti-Capacity Switch, the
principal features of which include :—
Absolute freedom from capacity eflecte—Perfect Contact—
‘Workmanlike finish and neatness of appearance—S8imple single
hole fixing and Easy to make wiring connections, Speclal
epring loaded balls in the base make the Bretwood  pRICE
Bwitch wonderfully smooth in action and ensure
clean and perfect electrical contact at all times.
it is confidently offered to wireless constructors -
a8 the Anti-Capacity 8witch par excellence,and of

Postage 3,

course it carries the famous Bretwood Guarantee.

CCTOE TR TEE O TP LRI @

BRETWOOD LTD.,
12-18, London Mews, Maple St.,London,W.

AUT blefrom mostWireless Dealers.

Barclays 1004,
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other points in the set. The test
for a broken connection or defective
contact between the actual terminals
of the condenser and the fixed and
moving vanes, however. may be
carried out with the wiring in place.
The telephones and a single dry
cell will suffice for any test required
here, and the procedure is to attach
one telephone tag to one of the
terminals of the condenser and the
other tag to one of the terminals of
the dry cell. A lead from the other
side of the dry cell should then be
touched upon the moving plates
themselves, or the fxed plates,
according to the terminal being
tested. A good click should, of
course, be obtained, and the test
should then be repeated upon the
other terminal of the condenser.
It is not likely that a fault will be
discovered here, but it is not alto-
gether impossible,

To carry out really decisive tests
upon a low-frequency transformer
is not a very easy matter, but some
indication can be obtained with the
aid of the telephone and dry cell
test previously mentioned.  Qur
correspondent states that in his
case, on switching in the last valve
signals disappear entirelv. It would
therefore appear that there is some
quite scrious fault in his truns-
former, which would be revealed by

the simple test-in question.  (He
has tried the effect of substituting a
different transformer, which re-
moves the trouble.) Quite a good
click should be heard through the
primary winding when tested with
the phones and drv cell, and a click

of considerably reduced intensity
through the secondary winding.
There should be practically no
audible click Dbetween the secon-
dary and primary or between
either of the windings and the
iron core. It is to be noted
that when testing for a leak

to the core the best method is to
scrape off with a knife a little of
the enamel, or whatever protection
is present upon the core prefer-
ably at the edge of the laminations.
This should be done upon both sides
of the core, since in a good trans-
former it is usually found that the
various laminations are insulated
from one another. In those types
in which the clamping bolts pass
through the core itself it will usually
be sufficient to make the tests upon
one of the metal feet of the trans-
former.

It is to be noted that cven where
a break exists in one of the wind-
ings, a faint click wili still be heard
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suspected transformer, therefore, it
is as well to have a sound one (of

the same make if possible) at hand .

for purposes of comparison.

G.M.E. (GREENOCK) possesses a
low-resistance (120 ohms.) loud-
speaker which he uses in conjunction
with a telephone transformer of 10:1
ratio, and he has been led to suspect
that either the loud-speaker or the
transformer is defective. He finds
that reproduction is decidedly harsh
and tinny unless he uses a shunting
condenser of large capacity across the
loud-speaker itself,
becomes somewhat mufiled.

Our reader mentions the make of
both loud-speaker and transformer,
and these are both known to us as

being of satisfactory quality, and it

seems probable that the trouble will
be removed by a proper adjustment
of the shunting condenser.

It is often found when a trans-
former is used that good results can-
not be obtained by placing the con-
denser across the loud-speaker itself,
since muffling results when the
capacity is made large enough to
remove tinniness. If the condenser
is placed across the primary, how-
ever, the trouble will probably be
removed, and the more conven-

whereupon it- :

as o result of the charging of the
condenser formed by the two halves
of the winding  When testing a

tional capacity of .oo4 pF-——.006 p¥
will probably suffice.

WIRELESS BATTERY SERVICE

(DEPARTMENT)

BATTERIES LOANED FREE

Service comprises :
accumulator, free delivery and collection.
4 volt 8o/40 amp.

Charges for service only.

to be made one quarter in advance.
6 volt 60/30 amp.

Fortnightly exchange (4 volt only)
Weekly exchange {4 or 6 volt) ..
Weekly . » ., 2 Batteries

Scrvice within 15 miles of Charing Cross.

AUTO MECHANICAL RECTIFIERS LTD.,

Wireless Battery Service Dept.,

TABERNACLE STREET, E.C2.

91,

15/« per quarter.
18/9
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- NEW VALVES FOR OLD!

Whenever your valves burn out or filaments

are damaged in_any way, send them to us
1 and we will repair them equa! to new. Per-
1 fect Teception is guaranteed with our repaired
: valves, which are returned to you
.
1
)
1

G

Charging
Payments

WITHIN SEVEN DAYS
D.E ‘06, 12/6. D.E 2v.*25 to *3 amp., 10/6

Price List for Power Valves on application,
Liberal discount to Wireless Agents, Terms on application,
TheNorth London Valve Repairing Co.

228, Cazenove Road, Stoke Newington, N.16.
WE ARE ALWAYS AT YOUR SERVICE.
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\ Don’t tickle the Crystal—use
. ®

DETECTOR

Prov!swmzl Palcm 26791/24,

L.F. INTERVALVE TRANSFORMERS

The guaranteed “RENOWN?®
transformer giving petfect service, with perfect maintenance,

FOOL-PROOF

means :—The perfect intervalve,
It is

being always in contact.
SOME NOVEL

2. Special “ Harlie ™

crystal. Rhock-proof.

manufacturers.
Generous Trade Terms.

to the special design of both erystal and catswhisker,
GUARANTEED TONE—VOLUME— PURITY

1, Nickel plated dehchable dnst proot cover

saper sensitive crystal,

3. Elzonite wheel forrotating crystal. No fumbling about
adjusting, just turn the wheel—~simplicity jtself. .

4. Catswhisker on sfider for covering whole sarface nl

£, Nickel plated sockeis for panel monntmg

Obtzinahic from all dealers or direct trom
PRICE GOMPI.ETE 5/6

D HARLIE BROS.,183 DALSTON LANE
HACKNEY,

at aB times, owing more worthy of your consideration than any other.

GUARANTEE —Test this intervalve transformer against any other
and if you do not find it equally as efficient in every respect, or better,
return it to us within 14 days, and we will refund cash immediately.

Should this transformer ever break down, return the materials to us
intact with 2/9, plus 6d. postage, and we guarantee to replace
the instrument by return of post.

Ratios 5:4:3:2¢t0 1.

FEATURES

PRICE 8/4 Post Free,

tees and

T . .
elephone : Clissold 293. We rcpair any make of intervalve transformer for 4/6, plus 5d. postage.

The TRANSFORMER REPAIR CO., Hay St. PORTSMOUTH,

LONDON, E.8.
Barday's 985
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ANOTHER NEW RADIO PRESS PUBLICATION

i

BRI

“TAKING THE TROUBLE
OUT OF RADIO

A

HAT is the object of this, the latest Radio Press Book (Series WITHO

No. z4). We know what it is to have a fault in the radio receiver BOOK

that obstinately refuses to reveal itseli. An evening wasted in
futile trouble-hunting, a good programme missed and perhaps family
and friends disappointed. Yet a word or two of expert advice wounld On Sale Everywhere
probably have enabled you to speedily remedy the defect, and this is
what the new addition to the Radio Press publications actually does. Publishing Date, Apnil 16

Entitled '* Wireless Faults and How to Find Them,"’ and written by
R. W. Hallows, M.A., Staff Editor of " Modern Wircless,"” it is so
complete in its scope that there are few faults likely to occur in a radio
set that cannot be easily traced with the aid of the valuable advice
which it contains. This makes it a book that should be in the hands
of every radio enthusiast. The book is clearly written and illustrated
throughout so that even the veriest beginner in radio will be able to
understand it. Get a copy at once and stop all that trouble and waste
of time in fanlt-hunting. Here is a brief description of the book's contents: y
Opening with instructions for making a very effective yet inexpensive Or Post Free, 1/8
little appliance which is used in conjunction with a pair of telephones
for testing the set and its components, the author proceeds to deal with -
the testing of every radio part likely to cause faults, and gives complete from (Dep{. S) Radio
series of tests for all types of receivers from crystal to multi-valve sets Press, Ltd., Bush House,
Special attention is given to the testing of reflex circuits. Strand., London, W.C.2

When puvchasing ask for Radio Press Series No. 24,
** Wireless Faults and How (o Find Them.”

Expert advice just when you need it

MRadio Press, Itd.

BUSH HOUSE : STRAND : LONDON : W.C2



http://www.cvisiontech.com

4 WireELEss WEEKLY ADVERTISEMENTS APRIL I§TH, 1923

=

-7 Give me sunshine but give me radio too ! My “Dinkie”
Loud Speaker carries on its good work of entertain-
ing in spring and summer days with just the same
charm, clarity and volume that made the winter
evenings so bright for thousands upon thousands.
Small in size—handy to move about. Big and true
in volume—so easy and pleasing to hear anywhere.
“Little but loud ” sums “Dinkie ” up. There is one
other great point about “Dinkie”—its price, 30/-.

The Sterling “Dinkie” Loud Speaker

1s !uppficd in a brown tinted finish,

complete with floxible cord. Di- ,

mensions : height overall, 13 in.;

diameter of flare, 7 in.; diameter -~
of base, 4 in.

At your radio dealer

.. STERLING

A DINKIE

“LOUD SPEAKER

M¢M M_" Dinkie™ never minds the rain ; for indoors,

on verandah or in pavilion it is reedy ta entertain with all that s broadcasi.

Says " Dinkie" in any m!her_fwée Mm M./

~ Adot. of STERLING TELEPHONE AND ELECTRIC CO. LTD.

3 -t-' = - Muaufactu e.s of {eacphones and Radio Apparatus, eic
P ownamean, = 310-212, Tottenham Court Road, London, W.1 Works : DAGENHAM, ESSEX
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A Neutrodyne Receiver

WITH TWO HIGH-
FREQUENCY STAGES

By JOHN W. BARBER
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The new Ethophone
Short Wave Receiver

HE reception of short wave transmissions with ease and
certainty is now made rossible by the introduction of
the Ethophone Short Wave Receiver, a notable addition
to the Burndept range. This new Ethophone can be operated
by anyone who can handle an ordinary broadcast set, and s all
that can be desired by experienced amateurs. The wave-
length range of 50-150 metres covers amateur radio telegraphy
stations and KDKA, the renowned Pittsburg broadcast
station. Any evening it is easy to receive American amateur

stations, and after 11.30 p.m. KDKA will be received at full

Ethophone Short Wave
Receiver (No. 1540), 50-
150 metres. In mahogany
cabinet, without valves or

batteries, £17 10s.
Marconi Licencs, £1 5s,

Ethophone Power Amp-
lifier, Mark IV (No. 1520),
two-va I,\Fe t}’r}ﬂ, in mﬂhmziu‘lv
cabinet, without valves or
batteries, £22.

Marconi Licence, £1 5s.

telephone strength, whilst the addition of a one or two valve
amplifier will give loud speaker reception of that station. A
single switch controls the lighting of the valves—detector and
low-trequency amplifier—and gives two wave-length ranges of
50-100 and 80-150 metres. No plug-in coils are required.
There are four controls—two tuning condensers, a special
vernier condenser so arranged that tuning-in a 60-metre
station is as easy as tuning-in a 400-metre station on an

ordinary set, and a reaction control.
The Ethophone Short Wave Receiver matches the Ethophone Power
Amplifier (Mark V) with which it forms a four-valve short wave

receiver of enormous range and power. Send the coupon for Publication

L-_ — ~CUT HERE— — — No. 69, which gives full particulars.

| To BURNDEPT WIRELESS LTD.,

Aldine House, Bedford St., Strand, London, W.C.2
I P[:Mc s:nd me Pub'iculion Nu. 69, I
giving full particulars of the new
I Ethophone Short Wave Receiver. I ;
I I A Ly it s Ty e A TR e S I i : i s ¥ ] § s R
| O R e | Aldine House, Bedford Street, Strand, London, W.C.2.
l Telsphone : Gerrard 9072, Teleprams : Burndept, Westrand, London.
I . I LEEDS: 12, Basinghall Street. CARDIFF: 67, Queen Street.
I BIR.\”NCHA.M “’inchu!rr Hms-, \"icluris Squam.
| Date rerneens Wieeloss Weekly, 22425 NORTHAMPTON : 10, The Drapery. NEWCASTLE : 17, Lisk Street.
L — W W W S— \W—  {— — _l
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of selectivity in receivers shall be
assumed when judging whether

one  station interferes with
another? So far, the British
Broadcasting  Company have

attached great importance to the

The greatest trouble, of course,
arises from the operation of sta-
tions which are so close together
in wavelength that the two car-
rier waves produce a beat note
between them, thus giving an

Asoannonoonnnd g

LA OANAAGGAN AGARGASAA AN AR R AG S S

Broadcasting Company as Direc- crystal user, and only in very annoying whistle which no tun-
tor of the newly-formed In- rare cases is such a listener likely  ing apparatus will eliminate, as
ternational wireless bureau in it is a modulation of one carricer
Geneva Switzerland, is a step of wave by another.  Listeners
considerable importance, and I . equipped with sensitive apparatus
marks a distinct advance in in- CONTENTS are well acquainted with this
ternational  wireless relations. phenomenon, which can only be
| One of the chief objects in the - Page entirely removed by slight read-
for{natlon of t.hlS bureau is the H.F. Resistance in Tuning Circuits 72 justment of cither of the wave-
satisfactory adjustment of wave- How to Make a Telephone Switch- lengths concerncd. )
B[ lengths between different broad- Board .. .. .. .. T So far, few details of this |8
ff  casting stations so as to avoid Locating an Obscure Fault .. 76 bureau have been published. For E
the annoying overlapping and A Useful H.T. and L.T. Unit .. 77 instance, it would be interesting |4
interference which has already Random Technicalities .. 79 to know how the various coun- [
manifested itself on several occa- Transatlantic Wireless Te],phony 80 tries are represented in voting
sions. It is but a short time ago Jottings By The Way » 81 power. Will, for example, a g
since there were barely half a RecepuonCond;honSWeekbyWeek 83 country having a large number E
dozen broadcasting  stations An Auto Coupled Three-Valve of low-power stations have a |
operating  simultaneously in Neutrodyne Receiver .. .. 84 higher  voting  representation |3
Europe, whereas at the present A Basket Weave Coil Former .. 89 than another with a few medium
time a really sensitive receiver Correspondence N | or high-power stations excellently
will bring in a perfect babel of ¢ 2 organised and conducted? Again,
sounds. Without some kind of U ~  we in England, separated from
international agreement it s other countries by an appreciable
hopeless to expect amicable to be interfered with by a foreign  distance, are not so likely to be
working, and for this reason the station. On the other hand, a worried with interference as a |3
new bureau should be welcomed user of a superheterodyne (pro- country of small area immedi-
by all who are genuinely vided he is manipulating a satis-  atelv adjacent to others with
interested in the art. factorily  designed  instrument)  powerfui stations. q
The organisation and adminis- can afford to laugh at those who It will thus he seen that Mr.
tration of the new bureau will speak seriously of interference Burrows will have much to do
present many difficulties. For between stations separated by, and many problems to face. 4
example, it is by no means easy say, 5 metres. The average valve  Readers of Wireless Weelkly will,
to establish a basis on which the set user will, however, be badly we are sure, join with us in wish-
judgment of ¢ interference ” interfered with in such circum- ing him all success in his new
shall be formed. What standard stances. post.
rs nAnAnnnnnnnun&ﬁ&niiﬁﬁEEEﬂEﬂiﬁQ}
A R A A A R A A A At =z prTrr o
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Showing some of the instruments used in making resistance
measurements in the laboratory.

EARLY all experimenters
Nare by this time aware of

the disadvantages that may
come in operating radio receivers
when there is excess resistance
in the receiver, but it is doubtful
if their attention has been called
to the many ways in which re-
sistance can affect the operation
of the set.

In considering the losses in
circuits which are tuned, as is
usual in radio work, the formula
P=I°R always comes to mind, for
this equation enables us to calcu-
late the loss of power in the
circuit when the current in it and
its resistance are known. In
other words, suppose a current
of 10 amperes is flowing in a
circuit which has resistance of
half an ohm (0.5 ohm). The
power loss in the circuit will then
be P=0.5%10° or 50 watts.

Power

The amount of power used in
radio receivers never approaches
this value, but is generally ex-
pressed in microwatts, or mil-
lionths of a watt. Some concep-
tion of the magnitude of the watt
may be obtained by remembering
that 746 watts are equivalent to
onec horsepower,

In radio receivers, where we
are dealing with such minute
quantities of power, it is very
essential that every bit of this
power be utilised, for the loss of
a small amount of it may repre-
sent a considerable portion of the

total power coming into the aerial
from the transmitting station.
Design

The proper design
apparatus, directed by

of radio
the ideas

L
Source of em.f.

c

Fig.1.—A simple series circuit con-
sisting of an inductance, resistance
and capacity in series with a source

of EM.F.

of efficiency and ecconomy, re-
quires the reduction of all losses
to the least amount possible, and
for this reason it is well to obtain
an understanding of the various
ways in which resistance in a
circuit acts, and also as to what
factors contribute to the resist-
ance.

H.F. Values

In making a study of this, it
must be remembered that the
values to be used in the formula
given above are the high-fre-
quency values, which are in
existence when the receiver is
operated. R is the high-frequency
resistance, and furthermore, the
frequency at which the measure-
ments are made must be specified,
for the resistance changes with
the frequency.
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High-Frequency Resistance
in Tuning Circuits

"By SYLVAN HARRIS.

e

Lo

It will be found that the actual
resistance of a coil added to the
circuit depends somewhat on the
coil’s position in the circuit with
respect to other apparatus. This
does not refer to coupling cffects
through magnetic or electrostatic
fields, which may result from
having the apparatus too close
together, but refers to the actual
diagram of connections. This will
be brought out clearly as we pro-
ceed. In many cases the par-
ticular piece of apparatus may
act as if its resistance is higher
than it really is, thus giving rise
to the expression ‘‘apparent ”’
resistance.

Series Circuit

To begin the discussion, let us
consider a simple series circuit,
as shown in Fig. 1, consisting of
a coil and a condenser connected
in series with a source of energy.
This source of energy may be any
generator of high - frequency
current. Both the coil and con-
denser have resistance, so, to sim-
plify matters, we have assumed
all this resistance to be concen-
trated into the resistor marked R.

£=100 whr =024
300 F=0® ~=10tey.
\ f;;,mm'cy/

2 , /
s 200 i /;
N T .
oy ! R=/00 N,
< i
S )
Lo ;
R 1
~ \ rr-3/60

]

R-0]-) ,
Microfarads

0 000/ .0002 0003 0004 .0005

Fig. 2.—Showing how the impedance

of a simple series circuit changes

with the setting of a tuning con-

denser. These curves are for 300
metres.

The current in this circuit is
obtained by dividing the voltage
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In this valuable article our contributor discusses

several effects which have an important bearing

on set design, and which are often overlooked by
professional and amateur alike.

D(D—’biVWbWW@MWM e = D

of the gencrator by the impedance
of the circuit. This impedance
is given by the formula

159.2 \ 2
Z= R { 0.00628{L —
fC /(1)

in which f is the frequency in
kilocycles, L is the inductance in
microhenries, C is the capacity in
microfarads, R is the resistance
in ohms, and Z is the impedance
in ohms. This formula is not
given to mystify the reader, but
it is presented because our dis-
cussion uscs this formula as its
basis.

Curves

If we have a certain signal
coming into the aerial, impress-
ing a certain voltage on the tuned
circuit pictured m Fig. 1, by
means of formula No. 1, we may
learn how the current changes in
the circuit as the condenser
setting is changed, or, as the
circuit is brought into resonance.

Fig. 2 shows three curves
plotted from this formula, assum-
g the coil to have an inductance
of 100 microhenries and the con-
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Fig. 3.—Showing the variation in
current in a single series circuit
as the setting of the condenser
is changed. The wavelength s
constant.

denser to have a capacity of
0.0003 pI. One curve is for the

theoretical condition of no resist-
ance in the-circuit, and the others
for the same circuit with resist-
ance added.

As the condenser is turned
round from zero setting, .the
curve continuously drops. This
means that the impedance of the
circuif is decreasing, and the cur-
rent consequently will increase.
{See Fig. 3.) When the circuit
is exactly tuned to the incoming
frequency or wavelength, the
impedance of the circuit is a
minimum and the current a
maximum., The curve for the
circuit of zero resistance drops
all the way to zero impedance.

Source
(A oremr

Fig. 4.—A simple parallel circuit
connected in series with an E.M.F.

If it were possible to have a cir-
cuit of zero resistance, the
current existing in the circuit
when resonance is attained would
be enormous, even with small
impressed voltages.

When there is resistance in the
circuit, however, the impedance
cannot drop any lower than the
value of that resistance. This is
the lowest point of the upper
curves in Fig. 2. Besides this,
the curves do not come to as
sharp a point as the lowest curve.

Admittance

These same curves are plotted
in Fig. 3, but here, instead of
using the impedance for the
vertical scale, we have used the
admittance, which is the recipro-
cal of the impedance (or admit-

tance=1-~+impedance). This gives
a graphical idea of how the cur--

rent varies in the circuit as the
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Fig. 5.—Showing how the current
varies with a parallel tuned circuit.
Compare this figure with Fig. 2.

condenser is turned. The current
is small for the greater part, but
as resonance is approached, it
mounts to relatively high values.

The curves for the circuit with
resistance do not go nearly as
high as that for the circuit with
no resistance, which theoretically
would have no topmost point.
Furthermore, the greater the
resistance, the flatter will be the
curve, so that it will be difficult
to tell exactly where the peak of
the curve is. This is the reason
for broad tuning, and illustrates
clearly an important reason why
resistance ought to be kept out
of tuning circuits.

The series circuit we have been
discussing is the same as the
aerial circuit consisting of the
aerial capacity in series with the
inductance of the tuning coil. It
is also the same as the secondary
cirouit (or nearly so), which has
likewise a coil and condenser in
series. The electromotive force
in each case is regarded as in
series with the rest of the circuit,
although in the secondary it
originates in the windings of the
coil.

Parallel Circuits

The reverse conditions are
found in the case of parallel or
shunt circuits, such as we have
in wave-traps or filters. Fig 4
shows such a circuit, in which a
coil and condenser are connected
in parallel and the combination
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connected in series with the
source of energy. The formula
for this case is rather compli-
cated, and will not be given here,
but in Fig. 5 are shown curves
plotted from it. The two curves
shown arc for a circuit like Fig.
4, with and without resistance.
These are to be interpreted the
same as the curves of Fig, 2.
It will be noted, however, that in
Fig. 2 for the series connection
the mpedance is zero at reson-
ance, while in Fig. g5 the admit-
tance is zero at resonance. This
means that when tuned to reson-
ance the series circuit will permit
a maximum of current to pass
through it, while the parallel cir-
cuit permits a minimum of cur-
rent to pass.

When there is resistance in the
circuit the series circuit does not
permit as much current to pass
as it should, and the parallel
circuit does not cut the current
down as much as it should.
Moreover, in both cases, it is
diflicult to find the maximum or
minimum points, with the result
that the tuning is broad.

Resistance Affects Frequency

There is another effect present
in tuned circuits which has con-
siderable resistance that is gener-
ally overlooked, and that is, in
parallel circuits the presence of
the resistance causcs the natural
frequency or wavelength of the
circuit to be different from that
which would be calculated from
the usual formula :— ’

159.2
= —7:

A/ LC (2)
in which f is the frequency in
kilocycles, L is the inductance
in microhenries, and C is the
capacity in microfarads.  The
exact formula is

Fesgs A/ A X
PN IET T )

in which R is the resistance of
the coil, and the other symbols
are as above. Thus, if we have a
coil of roo microhenries, and our
condenser is set to 0.000253 uF,
if the circuit had no resistance, it
would be tuned to a frequency of
1,000 kilocycles (300 metres) as
calculated by equation (2). If,
however, our circuit had a resist-
ance of 100 ohms, its frequency,
as determined by equ:ation (3),
would be 988 kilocycles (304
metres). To tune the circuit to

f

exactly 1,000 kilocycles we would
have to use a trifle more of our
condenser.

Of course, this change of
wavelength is not serious, for we
can always make the necessary
adjustment by tuning the con-
denser ; in fact, we do it auto-
matically, but it is interesting to
know how many things resistance
can do in a tuned circuit.

Small Condenser

If, in Fig. 4, the capacity C
should be relatively small as com-
pared with the inductance L and
resistance R of the coil, we have
the ordinary conditions for a coil
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Fig. 5a.—Curve showing the effect
of coil capacity on the resistance of
single layer coils.

with distributed capacity.  The
mere fact that there is a small
capacity in shunt with the induct-
ance of the coil causes the coil
to act as if its resistance is higher
than it really is.

The joining of several pieces of
apparatus in parallel, as in Fig.
4, causes their resistances and re-
actarices to be parallel, and if we
regard the whole combination to
be one piece of apparatus, it is
obvious that its resistance and
reactance as measured between
the points a and b will be
different from those of the
separate pieces of apparatus.

Apparent Resistance

In other words, suppose we
have a coil with a certain induct-
ance, resistance and capacity,
The resistance of this coil
measured between its terminals
will be greater than its true
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resistance, because the resistance
of the coil is associated with the
other things, viz., the coil capa-
city and inductance. The
measured resistance, reactance
or inductance of the coil is called
the apparent resistance, reactance
or inductance, as distinguished
from the true values which exist
when the coil has only one of
these three properties,

Coil Capacity

This point is brought out in
Fig. sa, in which the effect of
coil capacity on the resistance of
the coil is shown graphically.
This curve has been calculated
for a frequency of 1,000 kilo-
cycles (300 metres). The hori-
zontal axis gives the capacity of
the coil in micromicrofarads,
while the vertical axis shows how
many times the true high-fre-
quency resistance of the coil has
been increased by the capacity.
In other words, the vertical axis
is the ratio of the high-frequency
resistance of the coil to its high-
frequency resistance neglecting
the coil capacity. It is to be
noted, however, that even for
such abnormally high coil capa-
cities as 5o micromicrofarads, the
ratio of apparent resistance to
true high-frequency resistance is
small compared with correspond-
ing ratios due to skin-effect only,
The latter may run as high as 5o
or 6o, depending on the size of
wire and the spacing of the turns
of the coil.
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The completed telephone board is
both neat and compact.
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Y HERE one, two, or three
Wpairs of telephones are

used for listening to
broadcast programmes it is
always an advantage to have a
distributing board. The tele-
phone  board about to be
described has a switch which en-
ables one, two, or three pairs of
telephones, or a loud-speaker, to
be switched into circuit, and
when using two or three pairs
they may either be in series or in
parallel, according to which side
of the distributing board they are
connected.

Construction

The construction is very
simple, and the components re-
quired are given here :(—

One ebonite panel, 4% in. by
4% in. by 1 in.

Sixteen  terminals. (These
may be of any type which the
constructor desires.)

One Bowyer - Lowe stud-
switch. (Only eight of the con-
tact studs provided are used.)

One packet of Radio Press
panel transfers.

One suitable
the panel.

The disposition of the com-
ponents is easily scen from the
photograph of the completed in-
strument. No drilling diagram
is given, as the dimensions of the
lay-out are not important. A
drilling template will be found
for the switch on its containing
box. It is necessary that the
switch arm has two laminations,
in order to get the desired re-
sults, and these are spaced out
as described further on and
shown in the photograph.

Place six terminals along the
left-hand side of the panel and
six along the right, two at the
back, and two in the front, and
the switch in the centre. When

box to hold

in parallel.

to the
com-

are fitted
may be

these parts
panel, wiring
menced.
Wiring

This is done in accordance
with the diagram of Fig. 1, care
being taken to see that the
wiring does not touch at any
point where it should not.
When finished the wiring should
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Fig. 1.—The wiring is simple,
carried out from this diagram.

look quite neat if the wire used
is square section tinned copper.
The two laminations of the
switch arm are separated, so that
when one is on a certain stud,
the other is making contact with
the next stud. Having placed
them in this position they should
be tightened up by screwing
down the insulated knob,

Panel transfers are used to
indicate the connections to the
terminals, and the construction is
completed, although, if desired,
the panel may be screwed down
by means of two or four wood
screws.

Connections

The two terminals marked
“ To Set” are left connected,
and the loud-speaker is placed
across the terminals marked for
it. If the telephones are to be
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How to Make a Telephone
Switchboard

By A. S. CLARK.

A useful little unit which is very easily made and permits

a number of telephones to be used either in series or

Wireless Weékly
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used in parallel they are con-
nected to the right-hand ter-
minals, and if in series to those
on the left-hand side. If so
desired, and the required number
of telephones arc available, six
pairs may be permanently con-
nected up.

If only two pairs of telephones
are to be uscd they may be con-
nected to the four front terminals
on the left-hand side if they are
to be used in series. . When they
are to be used in parallel one pair

is connected to the two right
middle terminals and the other
pair to the two right front.

When using one pair of 'phones
one tay ol the second pair should
be d1s(_.onnutul This changing
over of connections 1is required
only when two pairs of telephones
are available. This disconnecting
is unavoidable when such a
simple switching device is em-
ployed, and will not be found a
very great inconvenience.
Positions of Switch Arm

In the following table, show-
ing the correct position of the
switch arm for certain telephone
combinations, the studs are num-

The wiring of the unit is very easy
as will be seen from this photograph.

bered from left to right, looking
at the top side of the switch.
The switch is considered to be
on stud one, when the left
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lamination is on this stud, and
so on for all studs :—

would be inclined to topple over,
Another point is that it is

Position of Pairs of telephones

Switch-arm. in use. How connected.
1 S, Straight across output.
2 S, and S, In Series.
3 S,, S, and S, In Series.
4 ' P, Straight across output.
5 P, P,and P, In Parallel.
6 P, and P, In Parallel.
7 Loud Speaker Straight across output.

The manner in which the con-
nections in this table come about
may casily be followed from the
diagram of TFig. 2. The uses
of this little” panel will be quite
.obvious to the serious experi-
menter and to those listeners who
desire convenient manipulation of
their headsets.

The Containing Box

It is unnecessary-to make a deep
containing box for this distri-
buting board, and a fairly shallow
one will in most cases be found
more suitable.  The one shown
in the photograph of the com-
pleted board at the beginning of
this article was 14 in. deep, and
was found to keep quite steady
in spite of various tugs from the
telephone leads. A deeper box

[
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All-Weather Aerial
Insulation
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ANY aerials, while very
weil insulated during dry

wwveather, tend to develop
leakayge during a spell of rain or
snow due to the latter partially
shorting the insulators. Even
when three or four insulators are
used to insulate one end of a
single wire, it is doubtful whether
they are absoiutely leak-proof
when wet,

FINE WIRE

REEL
BINDING i) 6 INNER TUBE INSULATOR

Showing how the inner tube fits
over the egg insulators.

A simple device which ensures
ail-weather insulation is seen in
the illustration at A. B shows
the first step, two small egye insu-
lators and one reel type being
arranged im the manner indicated.
A suitable length of old cycle
irner tubing is now drawn over

Loud SpeaAkER

S

S2

S/

70 SET

Fig. 2.—A diagram showing how the
various ’phones are connected.

entirely unnecessary to have a
bottom to it, and this consider-
ably simplifies construction.

7]

the two egg insulators, having
first been passed along the rope,
and is then sccured tightly at the
rope end by a wire binding. The
insulation of the aerial during a
shower of rain is now maintained
through the inner tubing keeping
two of the insulators perfectly
dry.

i SMALL EGG
o INSULATORS ™\

REEL INSULATOR

4ERIAL

Possible leakage may occur here
when insulators are wet.

The inclusion of the third in-
sulator might be questioned.
The reason is that after a time
various 'insects may find their
way into the inner tubing, and
there set up home with a possi-
bility of causing a short circuit.
Unfortunately,  their entrance
cannot be barred by binding the
fiee end of the tubing, for by so
doing we should defeat the object
we have in view. Occasional
cleaning, however, will find re-
payment in the knowledge that
vour aerial is always safe as
regards insulation.

76

April 22, 1925

Locating an Obscure
Fault

FTER a long examination
A of a friend’s set that was

not functioning correctly a
curious fault was found. Jacks
and plugs were used, and on
plugging the headphones in after
the detector valve excellent sig-
nals were obtained. Not only
was the local B.B.C. station
coming in at good strength, but
distant transmissions were also
tuned in at varying strengths.
On removing the ’phones from
their jack, and thereby switching
in a couple of stages of L.F.
amplification, signals were barely
audible, and what was audible
secemed distorted.

Transformers were tested for
shorts or disconnections, con-
densers for shorts, the wiring for
continuity, and so on, but all the
usual tests produced no result.

sesvvescceee
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All the components came out
with  flying colours. It was

therefore decided to put a milli-
ammeter in the plate circuits of
cach of the valves in turn. The
headphones were put in the de-
tector jack with the milliammeter
in series with the H.T. lead, and
exccllent reception was obtained,
a normal current being indicated
by the meter. On removing the
"phones, however, and switching
in the amplifying valves, the
milliammeter needle dropped to
zero, showing definitely that
there was a disconnection in the
plate circuit of the detector
valve.  As everything but the
jack had been tested, it was ob-
vious that the fault was there,
and. an examination of this
showed that the springy arm
which should have made contact
with the inside leaf did not do
so when the plug was withdrawn,
A touch with a small pair of
pliers soon put this right, and no
further trouble was experienced.
C.P. A

®bituary

We regret to have to record the .
death of Mr. Godfrey Charles
Isaacs, until recently Managing
Director of Marconi’'s Wireless
Telegraph Company and the Mar-
coni International Marine Com-
munication Company, Ltd., which
took place on Friday, April 17th.
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By C. P. ALLINSON.

An easily-made unit which may be used with multi-valve receivers
for the successful smoothing out of H.T. noises, at the same time
giving a master control of the L.T. supply.
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ANY readers may not
M realise that a H.T. battery

can develop a high inter-
nal resistance that may set up
all kinds of curious symptems in
a receiver. It is one of the most
frequent causes of a low-fre-
quency howl developing and also
makes the set noisy in eperation.
Even when new, the current taken
from the high-tension battery
may not be absolutely steady,
and though not audible on near-
by -transmissions, the searcher

for distant stations may find a
noisy background that makes

long-distance work dillicult.

H.T. Condenser

In order to smooth out any
irregularities in ‘the H.T. supply
a 2 pF fixed condenser of the
Mansbridge type is usually con-
nected across the H.T. battery,
but actually one of these con-
densers should be shunted across
each H.T. tapping.

The unit shown in the photo-
graphs was accordingly made to
incorporate these condensers as
part of the H.T. battery, and
not as part of the set, and a
couple of refinements have been
added. Three H.T. tappings

The front of the pancl showing the
master switch.

are allowed for, as this is the
usual number required. The
view taken from the back shows

that heavy leads have been used
for taking tappings from ‘the
H.T. battery, and these, instead
of ending in the usual wander

plugs, are terminated by spring.
clips.  This is owing to the fact
that the writer uses a 'H.T.

battery made up from fash-lamp
cells and these clips are by far
the ‘most convenient means of
making  connection -to the sol-
dered connections that have been
employed.  Incidentally it was
found that with the mere usual
commercial type of H.T. battery
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Fig. 1.—The circuit diagram of the

unit.

the sockets stood up enough for
the clips to grip them firmly.

In order to eliminate the risk
of a wvalve being accidentally
burnt out owing to a short
occurring at any time, a limiting
resistance has been included .in
the H.T.~ lead. The value of
this resistance, which is actually
a small ex W.D. choke, such as
can be bought in Farringdon
Road, or at any of the firms
specialising in disposals goods,
is 1,000 ohms, so that at 60
volts, say, the current passed on
dead short would only be 6o
milliamps, which is not enough
to injure even a .06 type of
valve.  This choke further
appears to have a smoothing
effect on the H.T. current, and
when the unit was used with a
batterv that was unp]camntls
noisy the dead silent background
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A Useful HT. and LT. Unit |
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The back of the unit showing the
simple wiring necessary.
obtained made the writer look
for a disconnection in the H.T.
circuit. Evervthing was correct,
however, as was speedily proved
when the announcer was heard.
Master Switch
The writer has further always
been in favour of some form of
master L.T. switch, by means of
which the set can bL left adjusted
and turned oft without touching
the receiver itself, The usual
form of snap switch, with its
sudden make and break, is not
good for the life of valves, and
therefore it was decided to use a
resistance as master control.
This is of the dual type which
allows a receiver with 6 ohm
filament resistances to be used
with dull emitters, the current
being cut down to a suitable
value by means of the master

rheostat.
‘Gomponents

Fig. r shows the circuit dia-
gram of the unit, and particular
notice should be taken of the
position  of the resistance, or
choke, which must be connected
on ‘the battery side of the point
where the bypass condensers are
connected to the HT. — lead. The
two L.T. feads have been fitted
with spade tags with coloured
shanks to obviate mistakes being
made in connecting up and can
be as long as is J(>qmred to reach
the accumulator.

The following components will
be needed to construct this unit,
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and if reliable ones are obtained,
it is not necessary to use just
that make mentioned.

One piece of ebonite, 8 in. by
2L in. by ¥ in,

HE wireless constructor

l may frequently find himsclf
faced with the need of spe-

cial little brackets, either to sup-
port certain components or a
valve shelf behind the panel, and
may have some difficulty in ob-
taining anything like a suitable
brass bracket from his local iron-
monger. A quick and casy way
of making any size of brass
bracket that will be really strong,
and will support components of
quite considerable weight, is by
means of a piece of angle brass.
Obtain the length neccessary to
make the brackets you require, in
4 in. x §in. x 4% in. angle
brass; measure off the length
necessary to make one bracket
and cut it off.  Next mark off
the point where the bend is to
be, and cut through one face of
the angle brass. This can now
be bent at the point where the
cut has been made, and the over-
lapping portions sweated up
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Fig. 2—The wiring of the unit may
be followed from this figure.

Three 2 uF Mansbridge type
condensers (T.C.C.).

One dual filament resistance
(McMichael).

Six nickel terminals (Burne-
Jones).
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Useful Angle Brackets
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solid. A set-square will be use-
ful here to make sure thatthe
two arms of the bracket are at
right angles. Holes can now be

BEND ALONG,
JOTTED LINE

N———y OVEFLAP
SoLio
\___/

PARI'L BENT

CoMPLETED

Constructional details cf the
brackets.

drilled as required to fix the
bracket to the panel and compo-
nent, or shelf, and the completed
job will be found to be perfectly
rigid and strong.

FFour clips or wander plugs
(Burndept spring clips have been
used).

One choke or
about 1,000 ohms.

Two spade tags, which may
have coloured shanks (Gibson).

A length of heavy rubber
covered flex.

A piece of wood to suit require-
ments,

One set Radio Press panel
transfers.

Construction

The construction is perfectly
straightforward and needs no
comments, the reader being able
to suit his own arrangements as
regards the layout.  With the
unit here described a fairly deep
base board was used so that the
H.T. battery could be stood on
it ‘and the whole enclosed in a
cabinet if desired.  The wiring
diagram shown in Fig. 2 will
assist in making the connections
correctly, while the use of panel
transfers gives a finished appear-
ance to the unit.

The writer has no hesitation
‘n recommending the construc-
tion of this unit, and considers
the time and trouble taken in its
construction {about half an hour)

resistance of

have been more than repaid by
the results obtained.

8

Workmen unloading a four-ton transformer at Hillmorton for the new

station at Rugby.
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WONDER  how
many experimenters
keep a proper note-
) book, or for that
matter any notebook
at all, of the experi-
ments they carry out from day

to day? Very few, I should
imagine. The transmitting ex-

perimenter is, of course, bound
by the conditions of his licence
to keep a log book, and this, to
some extent, gets him into the
habit of making proper records.
But even he is apt to be rather
neglectful in this direction, and
as a consequence much valuable
information is lost and many
experiments  needlessly  dupli-
cated.

The habit of making technical
notes was acquired by some of
us at school or college, but
others have never made any
serious attempt to keep records
and find any effort in this direc-
tion very tedious. The initial
difliculty,  however, is soon
overcome, and should be faced
by every man who calls himself
a genuine experimenter.  Once
‘the habit is acquired the effort is

Random Technicalities

By PERCY W.HARRIS,MLR.E

Assistant  Lolilor:

forgotten, or is at least
unnoticed.

Particularly in transmission, I
consider that adequate records
are essential. Very frequently
when one is signalling to a par-
ticular station some other station
at a great distance may overhear
a remark and subsequently com-
municate with you to this effect.

Wireless Weekly

whatever, and had come to the
conclusion that there was some
defect in the transmitter, when,
after a few days, I received a card
from a couple of hundred miles
away reporting that the sender
had overheard me calling another
station at a given time, which
coincided with my log. The
circuit arrangement I was using

A unit of the new C.A.V. high tension accumulator.

I have had several most interest-
ing QSL cards from the north of

‘England when I have been work-

ing on very low power to some-
one but a few miles away, when
I imagined my signals were not
carrying. One night, indeed, I
succeeded in raising no one

The parts removed from the glass tube. Several ingenious
ideas are incorporated.

79

that evening was not onc that I
am generally subject to-operating,
and but for this report I should
have been inclined to think that
the particular arrangement was
ineflicient. '

e st s
B sk ok

In reception, too, it is very
valuable to record weather con-
ditions. These may not indicate
anything at the moment, but an
examination of perhaps  six
months’ record may subsequently

show that a particular type of
weather accompanies good
receiving  conditions in  your

locality. Signal strength measure-
ments are a far more difficult pro-
blem, and I have yet to find any
method, other than ones most
elaborate, which is really satis-
factory. On strong signals it is,
of course, possible to use instru-
ments which will give a visual
indication, but when you are near
enough to a transmitting station
to obtain a visual record of signal
strength, you are not likely to
experience the fading which
occurs at much greater distances,
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and which it is important to
observe.

There are one or two records
which you will find it very helpful
to make, even if your receiver is
operated purely for hroadcast
reception on the local station.
You should, for example, make
a note of the date when you put
cach valve into service, and if you
can manage to do it, T would
recommend you to make a note
cach day of the length of time
yvour sct is in operation.

Sk sk %

This may seem a rather annoy-
ing procedure, but in practice the
wireless set is generally switched
on at some particular hour and
Teft on for an hour or two at a
time. If every time {he on-and-
off switch is operated a note is
made on, for example, a wash-
able tablet nearby, records can be
compiled which will show the life
of your valve, the number of
hours’ service obtained from
vour accumulator (a very useful
check on whether or not your
local garage charges your accu-
mulators properly !) and the life
of wvour high-tension battery.
With regard to the time your
accumulator will tast, this record
should be made in conjunction
with an ammeter reading. In a
given set you can ascertain once
and for all the total current con-
sumption by putting in circuit a

suitable ammeter. A milliam-
meter should also be used to
record the total anode current
consumption,

e e o8
sk e b

The filament voltmceter is an
instrument of great value, for by
its use you can decide once and
for all the best position of your
filament resistance for a given
valve. If, for example, vou have
a valve which is rated by the
makers at 3.5 volts on the fila-
ment and you are using a 6-volt
accumulator, you can measure the
voltage on the filament by con-
necting one lead of the voltmeter
to one filament leg and the other
to the other leg.  This must be
done awhile the wvalve is in ihe
sockel and the current flowing.
It is no use measuring the volt-
age across the socket without
the valve in place. The best
way is to get a friend to help
you in this mecasurement, and

while vou hold the voltmeter
leads against the filament legs,
your friend should gradually
turn the knob of the filament
resistance until the voltmeter
gives the correct. reading. A
mark can then be made on your

One of the giant masts erected to
support the aerial of the high-power

wireless station at Rugby. An
impression of the great height may
be obtained by placing the eye
near the foot of this column and
looking from the base of the mast
upwards. Stay wires may be seen
at intervals, arranged at constant
angles.

panel, where the pointer or
indication of the filament resist-
ance comes. By adjusting your
valves in this fashion you get
double or treble the life out of
them.  Otherwise you may be
burning the filament much too
brightly.

8o
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The Type W4 Receiver

.
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Sir,—Wishing to build a new set
I was looking through the back

* numbers of Wireless Weekly to find

a set that would meet with my re-
quirements and which I could build
with the components already in my
possession. I came across the
Type W3 Receiver described by Mr.
Herbert K. Simpson in Vol. 3, Neo.
18, April g, 1924. I have built ihis
set and get really excellent re-
sults on it. ‘

21O, 51T, 5NO, Radio-Belgique,
Radiola and two or three German
stations which I have not vet been
able to ideniify come in well on the
loud-speaker, while 1 reccive all
other B.B.C. main and relay, most
Continental, WBZ, KDKA and
WGY all with good strength on the
’phones. —Yours faithfully,

PaTrRICK MACDOWELL.
London, S.W.4.
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Transatlantic Wireless
Telephony

#000¢E0000c0ss00e00000000000000ccssscens

The Postmaster-General makes
the following announcement :—
Statements have recently ap-

peared in the Press on the subject
of Transatlantic wireless telephony,
to the effect that two-way tele-
phonic communication has already

been established between England
and America by means of a new
and secret system. The Post-

master-General  desires it to Dbe
understood that this is not the case.
The experiments so far made are a
continuation of those announced to
the Press in May, 1924
Following the first successful re-
ception of speech by wircless tele-
phone from America in January,

1923, the Postmaster-General ap-
pointed a Committee under the
chairmanship of Admiral of the

Fleet Sir Henrv Jackson to investi-
gate the possibility of establishing
a commercial telephone service
between Lngland and America.
Under the supervision of this Com-
mittee special receiving stations
were established in this country and
a series of experiments and observa-
tions on the reception of speech
from America have since been in
progress, in conjunction with the
American Telephone and Telegraph
Company, the Radio Corporation of
America, and the Western Electric
Company.

Similar experiments on the trans-
mission of speech to America have
not been, and cannot be, undertaken
until the Post Office transmitting
station at Rugby, where experimen-
tal telephone plant is being in-
stalled, has been completed.
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Persistence

S that you?” said
Poddleby’s voice as
I picked wup the
telephone receiver.
“Number engaged,”
I replied in a squeaky
voice with great presence of mind,
for I knew what was coming.

I hung up the receiver and
settled down to work once
more in the armchair. Next
minute that  beastly  bell
went again. Poddleby once
more. ‘I say, how about that

transformer of mine that you
promised to return ?’  he
shouted. ‘¢ Speak up,”” I called.

I smacked the
microphone . . .

‘““ Who's that? Do you want
me? No, I can’t hear a word.”’
Poddleby was getting pretty
ratty at the other end of the line
by this time, so just to cool him
off a little I smacked the micro-
phone quite hard three times with
my-open hand, joggled the lever
thing up and down and rang the
bell violently. I was not
bothered further by the tele-
phone, but in less than half an
hour there was a ring at the
front door bell and my hand-
maiden announced that Mr. Pod-
dleby wished to see me. ¢ Tell
Mr. Poddleby,” I said, ‘¢ that I
am far too busy to see anyone;
that I am ill in bed with influenza
and that I have gone up to Lon-
don to attend the funeral of an
aunt.””  That, one would think,

i by

ottings

the way

would have choked most people
off, but if you imagine that it
had any effect on my visitor, then
all T can say is that you don’t
know Poddleby.

The Sick-rcom Violated

The fellow simply burst into
my room. I had barely time
before his entry to seize the table
cover and drape it closely round
my neck or to assume the correct
facial expression for a victim of
the fashionable malady. Poddle-
by also appeared to be suffering,
for I noticed that his right ear
was plugged with a large tuft of
cotton wool. I inquired sym-
pathetically whether he was
suffering from earache, to which
he replied that if he had. broken
an ear drum he supposed that he
must blame himself for being
rash enough to telephone to a
goggle-eyed, putty-brained, mule-
eared idiot. Though the descrip-
tion by no means fits, I gathered
that he was referring to me.

- Coubism

I told him I was far too unwell
to listen to vulgar abuse, but all
that he did was to yank off my
tablecloth, and to tell me that
there was nothing on earth the
matter with me. * If,”’ I said,
‘‘ you are practising Couéism, I
cannot congratulate you upon
vour bedside manner. Further ”’
—and here I removed the plug of
cotton wool deftly from his ear—
‘“ you also are shamming, so let
us cry quits.”” It looked for a
moment as if Poddleby was
going to show fight, but as he
was unarmed, whilst I had
quickly scized the tongs, with
which I prodded him gently in
the waistcoat, he appeared to
come to a quick decision that the
omens were not propitious for a
battle. 1 was glad of this, for
I hate bloodshed, especially as I

81,

have just had a new hearthrug
installed. TPoddleby is a squashy
kind of fellow, who might make
an awful mess if I were thor-
oughly roused and set about him
properly.

A Wise Plan
‘“ Talking of transformers.
. «," said Poddleby. ‘“We
were not,”” 1 replied hastily,

‘““nor have I any intention that

we should. In fact, I never talk
of transformers on Wedesday;
that is my day for rheostats.
You, Poddleby, are an un-
methodical kind of creature; your
mind is not tidy or orderly like
mine.  Probably you discuss
high-tension batteries, and grid-

I assumed the correct
facial expression . .

leaks, and condensers, and
aerials, and earths practically all
in the same sentence. I, on the
other hand, like to get things
properly sorted out.  For this
reason [ have a time table, to
which T stick. On Sunday I
deal with batteries; Monday is
my day for valves; Tuesday—
Tuesdav, mark you—is set apart
for transformers. On Wednes-
day (and I would remind you that
to-day is Wednesday) the fila-
ment resistance is my topic. I
must therefore decline to discuss
any component but rheostats.

A Man of Principles

““ T have none of yours in the
house, and if you want to talk
about transformers you must call
again next Tuesday, when, by
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the way, I shall have started
upon my journey to Wales, 1
proposc  to  stay there  three
weeks, which means that I am
prepared to debate the whole
question with you fully upon the
Tuesday after the Tuesday after
the Tuesday after the Tuesday
after next.” Any respectable
man would have understood at
once and have held his peace.
When, for instance, I find that a
fellow  has  hard-and-fast  prin-
ciples, T will not raise a finger to
induce him to deviate from them,
Poddleby, however, is apt to be
a little obtuse at times. 1 think
that he would have said quite a
lot about transformers, despite
the day of the week, if T had not
suddenly remembered that he was
building o super-heterodyne: re-
ceiving set of vast size.

‘The Red Herring

In certain circumstances there
is nothing like a red herring,
provided always that the circum.
stances are such that vou are
not competled to devour it The
only use that T have found for
red herrings—and, believe me, it
is an excellent one—is to draw
them aeross trails, At first sight
you may fail to sec anyv simi-
farity between an umpteen valve
super-heterodyne and a bloater,
but 1 can assure you that in this
ciase the super-heterodyne proved
to be the most effective and the
most beaven-sent red herring that
I have ever known in the course
of my lony and checkered career.

For this Relief

As T uttered these magic words
Poddlehy dropped the nasty frown
which was disfiguring his moon-

like face and assumed a  smile
which  suited it {and me) far
better. Though my rules are

strict I have my conscience well
under coatrol, and anyhow the
super-heterodyne  does  contain
heaps and heaps of rheostats.
No other receiving set, in fact,
has anvthing like the number.
Thercfore it seemed to me that I
could with all propriety continue
the subject whose opening  had
seemed so propitious.  One lead-
ing question, and Poddieby was
well away. *“ How," 1 asked,
“ have vou arranged the circuit
of vour oscillator valve? 7 T did
not in the least wish to know, but
I felt that it would be a relief to
Poddleby to tell me. 1 thercfore

sank back into my armchair, ex-
piaining to him -that 1 always
listen better with my eyes closed,
cspecially when handsome men
are speaking. ‘“ If,”’ I said, 1
watch a really good looking
fellow as he is talking I can-
not concentrate upon his words.
Having received in my young
days a sound classical education,
I find that his features naturally
conjure up the magic names of

Poddleby walked
up and down . . .

Pheidias and Myro and chaps of
that kind. When, for example,
vou, Poddleby, thought of leap-
ing at my throat a few moments
ago your attitude was distinctly
reminiscent of that of the Disco-
holus.  Allow me to close my
eves, and I can forget for the
moment vour fatal beauty, giving
my whole attention to what you
have to say.”
Poddleby Talks

I settled down comfortably.
Poddleby did not.  He stood
upon my new hearthrug with his
muddy  boots and talked  and
talked and talked. At intervals
I said ““yes,” or ‘“no,’ or
“quite,”” or *“ oh?”’ or *‘ really,”
or *““my hat!’ These exclama-
tions appearcd to fill the hill] for

‘6

I tried to
explain . . .

. e .

Poddleby went on like a siphon
whose lever has been pressed.
Do not ask me to tell vou what
he was talking about. I hadn't
the slightest idea, nor probably
had he, but it seemed to please
him to do it. In fact I think that
he would have gone on talking
until further notice had I not
suddenly sprung to my feet and
suggested that we should adjourn
to the wircless club and ask
Snaggsby’s opinion upon the last
82
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point that he had raised. What
that point was is more than I can
say, but it appears that there was
one, for Poddleby accepted my
suggestion at once. The result,
anvhow, was that we presently
found ourselves walking down the
High Street with Poddleby still
talking nincteen to the dozen.
Force of habit compeiled me to
close my eyes, which was a little
unfortunate, for I am not a
practised somnambulist, The fact
.that I presently barged into
General Blood Thunderby was
due entirely to Poddleby, as [
tried to explain to the warrlor,
what time I was helping him to
his feet. \When T had talked quite
a lot and had observed that the
General's evebrows were mount-
ing higher and higher, 1 finished
by saying that explanations were
difficult, since it was a hard
world. Our respected president
blurted out that it was also a hard
pavement, and that in any case
it was I and not Poddleby (as I
would have had him believe) who
had come into collision with him.

Once Again.

It looked for a moment rather
as if T were in for it, since the
General, who has a  hobnailed
liver, produced by many vears’
service in  the IEast, can be
distinctly - pointed  at  times
in his remarks.  This would
have been most unfertunate,
since the High Street was
at the moment crowded with
the (lite of Little Puddleton, and
1 would have hated to sce the
warrior make an exhibition of
himself.  Fortunately my nimble
wits suegested once more the idea
of the  Superedherringodyne.

A Fortunate Meeting

X3

“ This,”” T said, “‘1s a most
fortunate meeting, for Poddieby
has just raised a point which I am
quite unable to deal with.  You,
sir (the word sir is a wonderful
oiler of troubled water—or livers),
will no doubt be able to supply the
information that he requires, a
task which is quite beyond my
poor powers.’” I left the General
and Poddleby hard at it in the
midst of the High Street. It
was Tuesday, I admit, but
Poddleby had forced me to break
my rules. I felt justified, there-
fore, in going home to see what I
could do with that transformer of
his.

WIRELESS WAYFARER
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Reception Conditions Week by Week

By W. K. ALFORD.

Review of reception for week
ended April 12.

OCOSOCTHOOOTTOSOOTOSSOOSOOC]

; HE sudden aoproach of
weather of truly summer
nature has had the expected

effect on reception generally, and
is characterised at the moment
with very heavy atmospherics in
the form of sharp cracks and
ntermittent rattles. It has been
noticed that some of the dis-
charges were sufficient to bring
about a momentary paralysis of
the receiver, and during the
wor'st periods of really heavy dis-
charges ‘‘fading ”’ was particu-
larly marked, even at compara-
tively short distances. The
Glasgow station of the B.B.C.
was particularly affected in the
London area, and several of
the small-powered Continental
stations faded practically into
inaudibility, and egave excellent
examples of the *‘ periodic”’
nature of the phenomenon.

Atmospherics

It may be said that, when
atmospheric disturbances are par-
ticularly heavy and temporary
paralysis of the receiver is taking
place, the method known as
‘“ bottom bend *’ rectification is
distinctly better than the almost
universal ‘‘ cumulative ’’ method
emploving a grid-leak and.con-
denser. The former method,
curiously enocugh, is very little

very

The

A speciacular crash occurred when the war-time wireless masts at
Inglewood, Cal., were razed recently, and our photograph shows the
mast immediately after the fall.

used in this country, presumably

“on-account ‘of the few valves
which are available for the
purpose, but - the advantage

gained in efficient rectification,
combined with great silence, is
marked over the latter
method.

The new London station of the
B.B.C. has now settled down to
its regular duties, and there is
no doubt that the ‘‘ promised
improvement during the next
month "’ is surely taking place.
improvement is generally
admitted to be considerable in
nearly all districts, except in a

A general view of the interior of the power-house at Rugby.
machine in the background is a 500-Kilowatt generator.
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S.E. direction from London,
where the inhabitants are sup-
posed to be making ‘‘ the slight
adjustments to their sets,”’ as
recommended by the B.B.C.

Kilowatts

Considerable comment has
arisen over the publication in a
section of the Press of the
B.B.C.’s idea of a Broadcasting
Elysium. The basic motto seems
to be ‘‘ kilowatts and plenty of
them.’”’ This is all very well till
every station in Europe adopts
the same motto and the affair
simply becomes a battle of
Capital. In addition, every fair-
minded listener will agree that
after all the ether was not
created solely for fireside amuse-
ment, and one is bound to think
that the B.B.C. in their enthu-
siasm do allow themselves to be
carried away by an exalted sense
of their own importance, which
is possibly explained by their
close association (chiefly finan-
cial) with the Post Office.

It is interesting to note that in
the forthcoming Bill dealing with
the Wireless Telegraphy Act it
does not mention the position of
private Broadcasting Services and
their relation to the listening
publie. Such stations are bound
to come into existence in time,
when the present monopoly
comes to an end.
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For broadcast wavelengths the aerial is joined to one of the tappings
on the “ X* coil.

IRELESS as a hohby has
various forms of appeal
depending Jlargely upon
the temperament of the cxperi-
menter. In some cases it is simply
desired to install a receiver to
give loud-speaker’ results from

the local station, no interest
being shown in transmissions
from stations at a greater

distance, whilst again a receiver
may be required which will bring
in the more distant stations at

reasonable strength, at the same

time still being capable of receiv-
ing the local station with suffi-
cient volume to operate a loud-
speaker. Again, the experimenter
may require a receiver which will
be capable of bringing in all the
Biitish and Continental stations
on telephone receivers, the opera-
tion of a loud-speaker not being
required. »

Distant Phone Reception

When a receiver is required
only for this latler purpose,

This view clearly shows the mounting of the grid condensers and leaks.
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An Auto-Coupl:
Neutrodyn

By JOHN W

building of a highly efficie:
stages of high-frequéscy «
selective

3
0
g- Full constructional detail:
$
12

several factors have to be taken
into - account. It is possible,
given a good location and a good
night, to receive most of the
British main stations on a single-
valve receiver, but to be more
sure of reception under varying
conditions, both of geographical
situation and of atmospheric con-

Fig. 1.—The circuit arrangemes
condensers are in

ditions, a receiver emploving
stages of high-frequency amplifi-

cation must be considered
essential,
Methods Available
Considering the question of

high-frequency amplification, the
experimenter has several methods
at his disposal. A single high-fre-
quency valve may, for example,
be coupled to the detector valve
either by means of the tuned
anode or the tuned transformer
systems, these being only two

REXE
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ed Three-Valve

e Receiver
. BARBER.

s are here given for the
nt recewer, employing two
phification - together with

methods suitable for the relatively
short waves used in broadcasting.
The resistance-capacity method
of high-frequency amplification is
not considered here, as it is in
its present state not altogether
suitable for wavelengths below

The essential controls are readilylto hand,

by means of which efficiency will ing for such a receiver is the

1,000 metres. When one con-
siders the addition of a second

i<

~
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he moving plates of the variable
cated by arrows.

high-frequency valve, the problem
becomes a little more compli-
cated, as, in general, a receiver
employing two stages of high-
frequency amplification by either
of the two methods enumerated,
# carefully designed with low-loss
-ipductances and so forth, will be
$o: unstable as to render its
operation impossible.  If the
receiver is stabilised by means
of a potentiometer, a certain
amount of efliciency must inevit-
ably be sacrificed, and one must
look around for another method

not be sacrificed to so great an
extent. In the receiver to be
described the Cowper Neutro-
dyne method of stabilisation has
been employed, and the modifica-
tion suggested by Mr. Percy W,
Harris, in which a plug-in trans-
former with suitably-adjusted
windings for the neutrodyne
circuit employed, has been
adopted.
: Cabinets

In the writer’s opinion the

most convenient form of mount-

v

sloping front or desk type, and
a cabinet of this type has been
used.  The appearance of the
finished receiver can be gathered
from the photographs which
accompany this article. On the
left of the panel is seen the aerial
tuning condenser, or rather the

variable condenser tuning the
secondary circuit, the aerial
being aperiodically coupled to

the main secondary coil. Above
the filament resistances, which
are arranged at the bottom of

A further back view showing the positions of the neutrodyne
condensers.
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the panel, will be seen the dials
of the two anode tuning con-
densers, while to the left of these
will be seen the knobs for the
respective neutrodyne condensers.
The valves are mounted in anti-
vibratory sockets in order that
dull emitter valves may be used
without microphonic noises caus-
ing trouble.

The Circuit Diagram

The grid circuit of the first
high-frequency valve is tuned by
the circuit L1 Ci, and the aerial
is connected to either of the
tappings shown on the left of
this coil, which is a commercial
coil made by Lissen, Ltd., and
known as the ¢ Lissenagon X’
coil. By means of ‘his arrange-
ment of aerial coupling great
selcctivity is obtainable, while at
the same time the necessary
tuning controls are not rendered
more complicated. The form of
coil mentioned is tapped at 6 and
10 turns from the earth end, and
the aerial may be joined to either
of these tappings, which are
brought out to terminals on the
ends of ebonite lugs on the side
of the coil mount. Stronger
signals will in most cases be ob-
tained with the aerial connected to
the tenth turn tapping, but selec-
tivity will be greater when the
aerial is joined to the sixth turn
tapping. The connections of the
neutrodyne windings and con-

densers should be carefully
noticed. It will be seen that the
moving plate of the neutrodyne
condenser Cz is connected
directly to the filament of the
valve, that is, above the filament
resistance, while in the case of
the second neutrodyne condenser
its moving plate is connected to
the negative of the low-tension
battery.  The grid leak of the
second valve is also connected
directly to the filament and not
to the low-tension negative,

Difficulties

These connections were found
necessary after considerable ex-
periment and gave the best
results.  When the components

" of the receiver were mounted in

board fashion during preliminary
experiment, the circuit was found
to work quite well with the
neutrodyne condensers both von-
nected to the negative end of the
filaments and the grid leak con-
nected to the negative L.T., and
when the recceiver was mounted
upon the panel in complete form
these connections were made.
Upon attempting to neutralise
the receiver, however, consider-
able trouble was experienced, it
being found that the receiver
would neutralise at certain posi-
tions, but any small alterations of
the controls upset the adjustment
entirely. Upon examination, the
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first source of trouble was found.

to be situated in the first valve
holder, owing to the fact that the
grid socket was not making
proper contact with the leg of the
valve, due to the presence of
some black deposit in the socket.

The Real Trouble

Upon a further trial the
receiver was found to he a
little more manageable, but
was still not as it should
be. The first neutrodyne con-
denser was then joined direct to
the negative leg of the fila-
ment, and the grid leak
joined to the filament of the
second valve.  This effected a
slight improvement, but it was
found that at a certain adjust-
ment of the variable condensers
C3 and C6 across the tuned
anode coils respectively, the
neutralising adjustments were
once again upset. This very
puzzling fault was eventually
traced to the condenser C6, when
it was discovered that at one
point only during the rotation of
the moving vanes one of the
latter, though not actually touch-
ing the fixed vanes, was virtually
doing so in that a certain
amount of dust afforded the con-
tact.  The removal of this dust
completely eliminated the trouble,
and the recciver was then quite
as it should be.
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Fig. 2.—The drilling diagram, showing the layout of the controls.

be obtained, price 1s. 6d. post free.
86

Full size blueprint, No. 114a, may
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List of Components

Tor the benefit of those readers
who may wish to duplicate this
receiver, the list of components
used is given below. It must be
understood, however, that the
information given as to makers’
names is only intended to serve
as a guide, and if other good
components are used there will be
no dithculty in duplicating the
results obtained.

One panel, 16
or 1

x g x fgths
in. (Radion Mahoganite).
One variable condenser - .oo05
»F (Jackson Bros.).
Two variable condensers .0003
#IF (Bowyer-Lowe).

Three dual filament  resist-
ances, one-hole fixing  type
(McMichael, Ltd.)..

Three ** Antiphonic 7 valve-
holders (Burndept, Ltd.).

Two clip-in condensers .0003
pu¥, and two 2-megohm grid-
leaks, both with clips
{McMichael, Ltd.),

Eight valve legs.

Nine terminals.

One coil socket for panel

mounting {Burne Jones, I.td.).

Two micrometer condensers,
“ Polar ' (Radio Communica-
tion Co., Ltd.).

One Lissenagon X coil (Lissen,
Ltdl),

Two plug-in ‘“ Neutra-
Formers »’ (Peto-Scott, Ltd.).

Suitable cabinet (Carrington
Manufacturing Co.).

One set Radio Press

transfers.

pancl

Notes on Construction

The usual constructional de-
tails are given in the two draw-
ings showing the drilling and the
wiring of the receiver, and no
difficulty is anticipated in these
respects.  In wiring it is impor-
tant to mention that the plug of
the coil socket must be con-
nected to earth in order that the
tappings on the Lissen X coil
shall be on the earth side. Par-
ticular care must be taken with
the soldering, as it has Dbeen
found that a badly-soldered joint

will cause an immense amount of

trouble in such a receiver.

Neutralising

When  completed the receiver
is joined up to the necessary
batteries but not to aerial or
carth. A No. 50 plug-in coil is
put into the aerial socket and the
filaments of the valves turned on.

The aerial and anode con-
densers are set to a low value
and the neutrodyne condensers
adjusted until the receiver ceases
to oscillate when the anode con-
densers are moved a little
toward the maximum position.
It will probably be found that as
these condensers are moved the
sct bursts into oscillation again,
and the ncutrodyne condensers
should be adjusted again. By
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careful adjustment it will be pos.
sible to set the neutrodyne con-
densers to such a position that
no oscillation takes place on any
wavelength to which the three
circuits are tuned. The aerial
condenser is then rotated and fur-
ther adjustments made if neces-
sary.  These instructions sound
somewhat complicated, but in
actual practice it will be found a

lairly easy matter if carefully
carried out. Neutralisation must
be cffected before - going any
further, or the correct results

will not be obtainced,

Using the Receiver

When properly neutralised, the
receiver may be put into opera-
tion by replacing the plug-in coil
with the Lissenagon X coil, join-
ing the aerial to the sixth-turn
tapping and the earth to fer-
minal E.

It will then be possible to tune
the receiver in the ordinary way
to the various stations simply by
movement of the three dials, and
if the neutrodyne transformers
are matched, the anode con-
densers will have approximately
the same setting.  The receiver
will be found very selective in
handling, and it has been possible
by careful tuning at 44 miles from
the London station to climinate
that station and receive Bourne-
mouth without the use of a wave-
trap. In those cases where reac-
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Fig. 3.— The wiring diagram.
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The process of wiring will be found simple if this diagram is used in

conjunction with the back-of-panel photographs. Blueprint No. 114b.
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tion is desired, this may be ob-

tained. by slight vartation of the-

adjustment of the neutrodyne
condenser Cz, though, generally
speaking, with the receiver work-

ing normally, reaction will not be.

necessary.

Rgsults

On an indifferent aerial in S.E..

London, good headphone signals
have been obtained from all the
main B.B.C. stations with the
exception of Manchester and
Cardiff, the former station only

being heard on very rare.occa--

sions, while the latter is seldom
received without the use of a
split-secondary circuit owing to
interference from London. Of
the relay stations, Dundee and
Liverpool were heard during a

[ LI T Y YYYYY

It is hoped to arrange for the
broadcasting of the King’s
speech in the Stadium at Wem-
bley at the opening of the British
Empire Exhibition on May o.
The arrangements will probably
be on the same lines as last year;
that is to say, there will be a
microphone over the Royal dais
with loud-speakers distributed
round the Stadium for the bene-
fit of those present, while the
speech will also be broadcast to
all stations of the British Broad-
casting Company.

* * *

Of especial interest to the

amateur wireless world is the ex-

short test one evening, while
L’Ecole Supérieure comes in at
a strength which is rather too
much for comfortable headphone
reception.
-On a good aerial in an
unscreened position (the reverse
of the conditions obtaining in the
writer’s case) even better results
will be obtainable, and the writer
will be very pleased to hear from
any reader who makes this
receiver,

In conclusion, I do not recom-
mend a beginner to attempt to

use this receiver, which is more:
.. suitable for the man who has had
some little experience in operat-.
ing, but where such experienceé is-

to hand, the set will provide many
interesting hours of ** station-

logging.”’
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perimental station which has re-
cently appeared upon the scene
in Paris.
Centrale
tures. Under the call letters 8
DK, it makes regular experi-
ments in transmission on a wave-
length of 300 metres, with a
power of 250 watts.  Like all
stations of the fourth class in
France, it transmits between mid-
night and 10 a.m. and 1 and
4 p.m.

The transmissions are naturally
extremely variable in quality,
both in telegraphy and telephony.

The station was especially in-.

stalled for the instruction of the

The giant switchboard at the new Government high-power station
at Hillmorton, Rughby.
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It is that of the Ecole.
des Arts et Manufac~
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students in the science and prac-
tice of radio, and it rarely has
the same arrangement of circuit
for two days in succession.

The aerial, which is erected
over the school, is in the form
of a hexagonal prism, with six
wires 7o metres long.

* * *

The monthly meeting of the
Paddington and District Branch
of the Radio Association will
take place on Wednesday, April
22, at the usual place, viz., ‘“ The
Manor House,”? Westbourne
Terrace  North, Paddington,
W.2 at 8 p.m.

The principal feature on this
occasicn “will be a lecture on
“ Grid Trap Circuits for Short-
Wave Work,” by Mr. A. Turner
(2X0), whe is President of the
Branch. - This bids to be an cx-
tremely instructive evening, and
all who are interested in ‘¢ wirc-
less ’’ in the Jocality are invited
to come along. Mr. Turner
necds no introduction, and this
will be a unique epportunity for
hearmig at first hand his experi-
ences on short-wave work,

The Morse class, conducted by
an ‘‘old hand,” has proved a
most attractive part of the weekly
meetings, and will be held prior
to the lecture mentioned above.
Following M. Turner’s talk,
there will be the usual *‘ queries
—when faulty sets can be put
right or other troubles cleared
up.

All are welcome, and there is
no charge for admission. Full
particulars of the Branch and its
objects can be obtained from the
Hon. Secrctary, Mr. H. J.
Wood, 5, Senior Street, Padding-
ton, W.2.

An ordinary meeting of the
Radio Scciety of Great Britain
will be heid at  the  Insti-
tution of Llectrical Engineers,
Savoy Place, W.C.2, at 6 p.m.,
on Wednesday, April 22, when
Mr. G. G. Blake, M.LLE.E.,
A Inst.P., will deliver a lecture
and  demonstration entitled,
¢ Communication on ~ Wave-
lengths other than those in
general use.”” Tea at 5.30 p.m.

O

A Useful Application of the
Weston Relay.

We deeply regret that owing to
ptessure upon our space the conclu-
sion of this article is held over until
next week.
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Fig.
arrangement of the spokes.

36 Brass
rod

1.—Illustrating the base and

Those readers who
are interested in
the construction of
home - made coils
will find in this
article how to build
a former for wind-
ing a low-loss
basket coil which is
self-sﬁpporting.

F{g..'.')'.—The coil is self-supporting

Wireless Weekly

S D EEE ST EPEE @ S0 R G G @ @ ST S O S SE P S S G O SR G S S eI B S ]

- A Basket-Weave Coil Former

g and secured with string.
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HE basket weave a centre punch mark made at  polished with sand paper. The
method of winding each division line. The division top edge had a groove cut in it
coils is becoming of the circumference into any on a friend’s lathe just to finish
increasingly popu- number of equal parts is casily it off, and a coat of lacquer
lar with the ama- done by multiplying the diameter  applied.

teur who makes his
own coils, especially for = short-
wave work where a coil should
be practically self-supporting so

as to include a minimum of
diclectric in its field.
Construction

The writer, requiring a coil of
this "description for a Tropadyne
adaptor that was described in
Wireless HWeekly for Novem-
ber 20, 1924, made up a special
former for the job, which has
since come in exceedingly useful
whenever a coil has been wanted.

It should be mentioned here
that the former described needs
a 2 and a 4B.A. tap and die and
the appropriate drills for its con-
struction, but for the benefit of
those who do not possess these
tools an alternative method will
be given at the end of this
article.

The Base

The base is made of 3-in.
brass, a blank 4 in. in diameter
being obtained from one of the
large metal merchants, though
it could probably have been only
3 in, or 1 in. thick without
detriment to the finished former
—which is shown in Fig. 1.
The centre of the blank was
found and a 3-in. circle scribed
on one surface. This circle was
divided into nine equal parts and

by 22/7 and dividing the result-
ing figure by the number of divi-
sions required. This figure will
but any

not be quite accurate,

Fig. 2.—The appearance of a single-
weave coil wound on the former
described.
slight inaccuracy can easily be
corrected by ‘‘ trial and error.”

Brass Rods

A hole was drilled at each
of the punch marks, a 2B.A.
tapping drill being used. After

this the holes were tapped out
2B.A., and the complete base
was filed dead smooth and
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Next a length of 3/16 brass
rod was obtained and nine g-in. -
lengths were cut from it. One
end of cach of these lengths was
rounded off with a file, and a
little over 1 in. of the other end
was: screwed with a 2B.A. die,
It was now merely necessary to
screw the rods into place to be
able to make basket-weave coils.
The single-weave coil is the most
usual, and is shown in Fig. 2,
but double- and triple-weave
coils can be made if desired and
form interesting variations from
an experimental point of view,
as well as allowing more turns
of wire to be accommodated on
a winding of a fixed length.-

Special Chokes

It was also intended to wind
special chokes for fifteen-metre
reception ; these, of course, need
to be much smaller than those
usually used, and another circle
was scribed inside the first. one.
but only 1 in. in diameter. = This
was divided into seven parts, and
1B.A. tapping holes were drilled,
and the pegs were made, of
course, from 4B.A. rod. These
pegs were made only 2 in.
long, but the same amount was
screwed at one end of each. The:
chokes made on this former con-
sisted of 30 turns of 24 S.W.G.
d.c.c. copper wire.
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Supporting the Coil

The method of making these:

basket-weave coils self-support-
ing is shown in Fig. 3.7 First
lift the coil so as to leave a space
of 4 in. to 1 in. between the
bottom of the coil and the base
of the former.

done with a strip of metal

bevelled off at one end so as to.

insert it between the base and
the bottom turn, or by means of
a special lifting plate shown
in Fig. 5. Next a piece of thin
string or twine is slipped down
the space as shown at A on one
side of where the wires cross
between the pegs and the other
end slipped down the space B on
the other side. The ends of the
twine are now tightly tied so as
to pull the winding together
and then knotted. ~After all the
crossings have thus been tied, it
will be found- that the coil -can
be slipped off the former as a
whole and will be quite self-
supporting. : )

Mounting
There are various methods of
mounting these coils, but what
is probably the simplest is shown
A is a piece of wood

in Fig. 4.

Fig. 4.— A suggested method by

which the coil may be mounted.
. :

or ebonite cut down so as just to
slip into one of the spaces of the
coil as at B. About % in. is
allowed at either end by which
the picce of wood or chonite can

be fixed either to the panel, some’

instrument, or the base board of
the receiver.

Coils made on this former will
be found to be very eflicient and

This can be’

give a good tuning range on

account of their low self-capa-

city, while for low-loss tuners
they are undoubtedly one of the
best types to use on short-wave
work.

Z.B.A, A 2"
CLE?R‘.‘ y : 3>\§ I~ —-i
EaR e =
®Y e

~o--

Fig.5.—Details of the metal lifting
plate.
An Alternative Method
If the constructor does not
happen to have the necessary
tools for drilling and tapping the
base and threading the ends of
the brass pegs, another means of

HERE are very few valve
I sets which do not require
occasional adjustment of the
high-tension  voltage  applied
to the anodes of the valves, and
probably the best way to select
the desired voltage from a battery
is by means of the conventional
wander-plug and sockets, the
latter being permanently connec-
ted to various voltage points
on the battery, The usual high-
tension wireless battery is tapped
every three volts in this manner,
the number of sockets depending,
of course, upon the size of the
battery.
Flash-lamp Batteries
But what of those convenient
and cheap high-tension batteries
made up from a number of flash-
lamp refills? Normally, there is
no convenient means of selecting
any particular voltage desired,
although a multi-point rotary
switch has been utilised occa-
sionally. But the man who can
solder may make use of the
sockets from an old high-tension
battery of the commercial type in
a very effective manner, and for
no cost whatever,
Sockets
The easiest way of getting at
the sockets is to break the old
battery to pieces. It will then be
found that the soclcets are secured
by solder to brass caps, which are
in turn clamped over the heads of
carbon rods occupying the centres
of the cells. Since it is easy to

90

April 22, 1925

making the former is as follows
Drill the nine holes required in
an inch-thick hardwood base
with a drill which is a trifle
smaller than the brass rod used
for the pegs, and having cut
these, drive them into the holes
with a hammer so that they are
quite firm. As long as fairly
light gauge wire is used in wind-
ing the coils, and undue tension
is not put on the wire while
winding, this will prove quite a
satisfactory alternative. If too
great a tension is applied to the
wire the tops of the pegs will be
pulled out of the wvertical, and
not only will the coil be conical,
but after several have been
wound the pegs will tend to
become loose in their holes.
C. P. A
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Tapping Made-up H.T. Batteries
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break off a piece of the carbon
rod while attempting to remove
the socket alone, it is a good
plan to effect the latter operation
with the aid of a soldering iron.

After removing the desired
number of sockets it remains only
to solder them to suitable points

. Showing how the socket may be
secured to the battery.

on the made-up battery. The
illustration shows a socket sol-
dered in position on a negative
tag, a hot iron and a littie flux
resulting in a very stronyg joint.
The actual situations of the
sockets on the battery tags must
naturally depend upon the manner
in which the hatteries are joined
to each other. C. E. L
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“ THE FOREIGN RADIO TIMES '’

Sir,—I have Leen taking Wireless
Weekly for some time now, and 1
write to say how much 1 appreciate
the new supplement containing the
Continental broadcasting pro-
grammes. The nced for these to
be brought before the public has
cxisted for some time, and it is
very interesting for those who, like
myself, have long-range scts.

Your paper appears to be the only
one in the field with detailed
foreign  programmes, and this
should go far to making your paper
a  still  greater success.—Yours
faithfully,

ArTHUR B, WiLLiams.

Worcester.

Sir,—1I think it would be a most
excellent idea to bring out the
Foreign Radio Times as a separate
paper.  There must be many
listencrs like myself (a stay-at-home
mother) who do not care to afford a
sixpenny paper containing articles
which they are not able to under-
stand, but who would be very glad
to take in one at a lower price for
just the Continental programines,
with also perhaps some reading
about the artists, stations or coun-
tries. )

Wishing vou still further success.
—Yours faithfully,

Amy WILDE,
Brighton.

Sir,—Being a constant reader of
Wircless Weekly, 1 have noticed
several letters published re foreign
programimes.

Imagine what a boon wireless is
in a military station, and naturally
the interest - taken in wireless
amongst the soldiers is cnormous.
Evervone greatly looks forward to
the foreign wireless concerts, and
the opinion is often expressed that
we could do with even more foreign
station programmes, 1 am sure
they would be greatly appreciated by
all, as all people intcrested in the
welfare of the nation realise, wire-
less is a splendid education. 1 am
speaking with regard to literature
and-  language and the foreign
opinions obtained on various sub-
jects.

If it had not been for your paper
we should not have had the pleasure
of first-hand knowledge of these
foreign time tables.

1 think every credit is vours for
being first in the field with such,
and I also think the publication of

T

The American film star Tom Mix before the microphone at 2LO,

from which station he was heard by millions of British listeners,
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such an interesting paper as vours
an absolute necessity. . -
. Wishing your™ ‘papers every suc-’
cess in the future.—Yours faithfully,
E. C. Magks,
Corpl., 17/21st Lancers.
Tidworth.

THE 3 -VALVE DUAL RECEIVER

Sir,—Although  the three-valve
dual circuit is nearly twelyve months
old (published in April, 1924,
Modern  Wireless), T am  pleased
to inform vou of ‘the results
I have  obtained. On  the
speaker I have heard all B.B.C.
main stations with the cxception
of Aberdeen. Newecastle, Bourne-
mouth and Manchester come in
splendid, sometimes with more’
volume than 2L.0O. Several forcign
stations come in well, especially
Petit Parisien,

On  Saturday morning, Fcb-
ruary 28, at about five past one, I
heard a man talking in English
about the Atlies,” Germany and her
reparations, and when he gave his
call-sign, to my surprise it was
WGY.-—Yours faithfully,

Wirrrin E. Kixg,

Chatham. -

[A Simplified Three-Valve Dual
Receiver was published in the March
issue of Modern Wireless.—Ep.]

SOMETHING USEFUL!!

SirR,—As a reader of Radio Press
publications, the enclosed advertise-
ment from a Newcastle newspaper
struck me as rather *“ good.”  You
may possibly think it sufficiently so
to publish for the amusement of
other readers. A course of * Radio
Press 7. would probably convert the
set and him —Yours f{aithfully,

: . Joun C. Hovrpex.

Newcastle-on-Tyne.

*“ Exchange 4-Valve Wireless Set,
Coils, Accumulator, Loud Speaker
and 'Phones, for something uscful.

—Write Box !

ENVELOPE No. 4

Sir,—Having recently finished
malking the ¢ All-Concert De Luxe
Receiver,” 1 thought perhaps the
following particulars would be of
interest to you.
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Aerial, height about 6o ft., length
g3 ft., location West Cumberland.
Stations received : *Belfast, *Lon-
don, *Glasgow, *Bournemouth,
*Birmingham, Edinburgh, Aberdeen,
Manchester, *Chelmsford, *Berlin,
*Newcastle. All the above on loud-
speaker strength (those marked
with asterisk being very loud).

We are greatly bothered here
during the week with disturbances
on the loud-speaker from the very
large electrical plant at the United
Steel Works, the voltage of this
plant being something like 100,000
volts. On Sundays there is none
of this, as the plant is not used.

Trusting these particulars will be
of use to you.—Yours faithfully,

ErNEST LOCKHART,
Ex-Telegrarhist, R.N.
Workington.

AN IMPROVED TWO-VALVE
RECEIVER

Sir,—Allow me to say how very
pleased T am with my two-valve set,
this being the one described in
Modern Wireless, Vol. 111, No. 8,
January, 1925, ‘“ An Improved Two-
Valve Set,”” by Mr. Stanley G.
Rattee. 1 do not propose to go into
details beyond the fact that, pro-
vided one adheres to the instructions
of the Staff Editor with regard to
the making of this set, it affords
plenty of selectivity, and leaves
nothing to be desired regarding
appearance. Testing my set on
Friday, March 20, 1925, I heard
the following B.B.C. stations:
(Stoke, ““ Oh, no!'), Manches-
ter, Birmingham, Bournemouth,
Glasgow, London. On Sunday,
March - 22, I heard Dundee. On
Monday, March 23, I heard  a
voice saving, ‘‘Anne Thursfield
singing from the Aberdeen sta-
tion ’; this was said after the
announcer had spoken with regard
to what she was singing. Having
very little time at my disposal this
particular night, T was compelled to
close down. Other stations I have
heard are Liverpoo!, Nottingham
and a foreign station. 1 do not

know who this is, but should very

much like to, for 1 get him good
strength.  When he announces he
comes out with a good ‘ Allow,”
plenty of emphasis on the < AL’

I must admit this is the best two-
valve set I have made up, and in-
tend to stick to it. T have also made
up the Simple Loose-Coupled
Cryvstal Receiver described in The
Wireless  Constructor for April,
1925. Have no complaints to make.

Concluding, allow me to wish vou
every success, and let’s have more
of these fine circuits.—Yours faith-
fully,

A Rap1o PRESSER,

Longport, Staffs.

P.S.—This set works loud-speaker
very well from our- relay station,

6ST, and will work it from 2ZY,
though weaker. Speech, etc., is
quite plain from the latter station.

“ THE LOW-LOSS TUNER FOR
SHORT WAVES '’ IN S. AFRICA

Sir,—Mr. Harris will probably be
glad to hear that his * Low-loss
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TRANSATLANTIC 1V

SiIr,—I have made a few altera-
tions to my Transatlantic 1V,
described by Mr. Percy W. Harris
in Modern Wireless for November,
1924, which 1 think may interest
you and some of the readers of your
ever-interesting wireless periodicals.

The 120 watts Army training station at Maresfield where wireless

operators are prepared for the Royal Corps of Signals.

This

station works with a similar station at Chatham.

Tuner for Short Waves,”” as pub-
lished in Wireless Weekly, No. 5, of
November 19 last, has made good
out here. I built it to the diagrams,
but used 20 S.W.G. wire instead of
16, as 1 had none of the latter on
hand, putting in the same turns as
specified. As Mr. Harris says, it is
not a thing of beauty, but it is the
goods every time. The same e¢ven-
ng I tuned in KDKA and heard a
good part of his programme, but the
following evening I made a night of

it and put a stage of L.F. behind"

the set and woke up the house with
KDKA’s orchestra playing .‘‘ The
Marseillaise,” and with the excep-
tion of items weak through fading,
had a splendid reception.

I had been waiting to find a low
wave outfit that would reach out
for DX, and have, thanks to Mr.
Harris, got what I have been wait-
ing for and, as I said before, it is
the goods. I have also logged
several American amateurs, in-
cluding ANE, Govt. Lab. Station at
Bandoeng, Java, DE, India. As
Pittsburgh is approximately 8,000
miles from this dorp, it speaks well
for its properties. Heartiest con-
gratulations to yourself and success
to Wireless Weekly.—Yours faitk-
fully,

W. H. RHOADES.

Johannesburg, S. Aftica.
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My first alteration was to add the
wave-trap described by Mr. Harris
in The Wireless Constructor for
March, 1925. With the trap in use

with Transatlantic IV 1 found I
was able to tune in Cardiff and
Manchester without the slightest

sound of London. In doing this 1
got a little loss in strength, so my
next alteration was to add another
stage of L.I., which has improved
the set so much that T must tell you
all about it.

[ have received all of the main
B.B.C. stations and the following

relays:  Sheffield, Stoke-on-Trent,
Nottingham, Hull, Leeds, Bradford
and Liverpool on a small indoor
cage aerial on loud-speaker at very
loud strength, also all the remain-
ing relavs on loud-speaker, using
outside aerial, at moderate stremgth.
Many Continental stations have been
received on indoor aerial, too.

Wishing Mr. P. Harris and all
Radio Press books every success.—
Yours faithfully,

CHas. A. BAXTER.
Waterbeach., ~

5XX HEARD IN SWITZERLAND
ON A CRYSTAL RECEIVER
Sir,—You will probably be in-
terested to learn that I have suc-
ceeded in listening to 5XX on a
crystal set.
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1 am building the Transatlantic 1 used a Neutron crystal, Burn-
1V Receiver described by Mr, Percy  dept detector, Polar .oor condenser
Harris in the November, 1924, and a home-made basket coil
issue of Modern Wireless, and as I LEvery connection was soldered.
am waiting for some component The aerial is rather good, zbout
parts to arrive, 1 made a little 65 ft. high at the free end and
crystal set, so that I could listen about 6o {t. at the lead-in ead. It
to Lausanne. 1 first made a coil is unscreened at both ends, has two-
for Lausanne only and enclosed it reel type and a large Silvertown
in a box, but as | heard quite a lot insulators at each end. The wire is
of Morse, I altered the set to take %/22 stranded and enamelled copper.
plug-in basket coils, which I wound The acrial’ is of the inverted L
with No. 22 d.c.c, wire, type, single wire, 125 ft. long. not

On Saturda\ February 28, 1  counting the lead-in, which is about
tried to tune in to Radio- Paris, but 435 to 5o ft. long. The lead-in end
instead of Radio I got 5XX. IJUbt of the acrial is pointing north-
heard the tail-end of a lecture, and  west, which is about the direction
after that 1 heard the opera of London. The earth wire goes
“ Samson and Delilah.”” Later on  from the first floor to a water pipe
came the news bulletin, giving the in the garden directlv underneath
result of the Scotland w. Ireland the aerial, but it is not vet soldered,
Rugbv match, news about the Ger- and at the time of receiving XX it
man President, the Rio explosion, was simply twisted around the pipe.
the Prince in the hunting field, etc. Now, in case somebody says that
I have forgotten the name of the this was a freak result, due tu re-
announcer, but his voice was easily radiation from a valve set, iet me
recognisable. It was the same say at once that it was nothing of
pleasant voice which I heard so the sort. The necarest valve set is
often in London. Afterwards came about half-a-mile away. Reception
the Savov Bands, and although  conditions in this part of the world
statics and a 15,000-volt railway line  appear to be exceptionally good, as
nearby upset things now and then, is indicated by the results referred
I could hear very clearly, but, of to, and any chance of re-radiation

course, it was necessary for evcr}- effect is ruled out by the fact that
body in the room to keep quiet and  there is no valve set in the imme-
I had some hectic moments search-  diate neighbourhood, the nearest
ing for a sensitive spot with the being severd miles awayv. T ulso re-
cat whislker, : ceived London and Daris &again
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lately, but London was not so good
as before. It sounded like the
usual  Sunday night service from
St. Martin’s, and the choir was
quite distinct. I could not get 5XX
while Lausanne was transmitting,
hecause I could hear Lausanne at
830 metres, 1,700 metres and 2,350
metres.  This is a nuisance, and I
hope it will not happen when I use
the valve set.

I got Radio-Paris one evening
at s'x o'clock, but as there was
davlight, 1 could hear only very
faintlv.—Yours faithfully,

G. Horer.

Vevey La Tour, Switzerland.

THE FAMILY FOUR-VALVE
RECEIVER

Sir,—I have just cempleted the
Family Four-Valve Receiver and
followed Mr. Percy W. Harris’s
instructions as given in Radio Press
Envelope No. 2.

I had previously made up a two-
valve set, which was my first
attempt at wireless, and this was
successful, but the four-valve set is
a wonderful instrument. T simply
started it from instructions given,
and followed out every detail with
the exception of the panel, which I
made from a piece of ebonite 24 in.
by 10 in., and not wood as in in-
structions. 1 did not have one
failure whatever, and as soon as I

:TQ"S /

The superiority of secondary H.T. cells
over the low capacity dry types is now more
widely recognised. The crackling noises due
to chemical action in the dry batteries are eliminated, and they give
a consistent discharge over a long period.

60 Volt HT. ACCUMULATOR £3.

Write for calalogue of C.A.V., Wireless Accumulators, Loud Speakers
and Transformers, sk

WARPLE WAY ACTON.LONDON.W 3
. condensers, the

| ””””“”””””””””””””””““”””””“””“”““. greater wavelength range and
T ier wavseneis age and {LF ‘TRANSFORMERS
= in which it is installed. Test it
= In tlie instrument you are making. Every ome In a range matches
= . Ask for it by name at your ever{ ot]her per‘fegtli.n All terfmm-
= . dealer’s or order direct. als clearly marked. ranges from

Whenever your valves burn out or flaments
are damaged in any way, send them to us
and we will repair them equal to new. Per-

(LR

/{xp or! ence BOWYER LOWE TESTED PARTS

SELECTIVE

Designed with moving plates

smaller than those in ordinary

Bowyer-Lowe

Rquare Law Condenser has lowest

losses yet obtained. Richer music, M A T C H E D

BOWYG!'-LOWC better service because tthe mntc?-
SQUARE LAW ’,?iﬁn"'&?,%'iﬂrif’:éﬁgﬁgéé‘ ?’“ i
CONDENSERS e e, Qe 7 [«

150 to 3000 metres supplied. These
transformers.cost less. They give

Circuit diagrams, progressive wiring photographs
How To MAKE and full instructjons hlx; t{;xi}dil;g : new Sup;:;

Heterod; Receiver with all Fnglish componen!
A SEVEN VALVE ins Bowyer-Lowe INTERMEDIATE WAVE-

SUPER HET. for this book, or get it from your 6d

LENGTH TRANSFORMERS. Send
dealer to-day.

-
= ! PRICE !

= | fect reception is guaranteed with our repaired -
é : 6/ 6 : valves, which are returned to you

S irem=! WITHIN SEVEN DAYS

El | Emitters) 1  D.E 06, 12/6. .D.E 2v. 25 to ‘3 amp., 10/

s ==m--- o Price List for Power Valves on application,

E{ Liberal discount to Wireless Agents, Terms on application,

=

TheNorth London Valve Repairing Co.
2234, Cazenove Road, Stoke Newington, N.16,
WE ARE ALWAYS AT YOUR SERVICE.

MAKE

SUCCESSFUL SETS

Bowyer-Lowe Co. Ltd. Radio Works, Letchworth

D
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had the last ‘connection complete T’
was anxious to try it. I received
z[LO. right .away and can get prac-
tically any station. Paris on the
loud-speaker is perfect. . 1 am so
delighted with the results . that [
take the first opportunity to write
vou a few lines. Anvone else who
wants to possess a good four-valve
set should construct one of these.—
Yours faithfully,

Sutton Coldfield, E. FRANCE.

AN EFFICIENT SINGLE-VALVE
RECEIVER

Sir,—I am writing to tell you of
the excellent results [ get from the
single valve set described by
Herbert K. Simpson in the June,
1924, number of Modern Wireless.
I use the set here off a “ Ducon ”’
plug in a wall socket and a short
earth to an old gas pipe.  The
valve used is a D.I.3 with a g-volt
accumulator. © The condenser is a
Sterling Square Law with vernier,
the latter being a great help. The
set otherwise is exactly built to the
original specification, and the results
are as follows: Brussels just read-
able on one valve, excellent with
one-stage L.F.; Liverpool slightly
better than above; London wealk;
Manchester of course very loud, and
with one-stage L.F. works a Pathé
loud-speaker; Newcastle, the same
as Liverpool; Birmingham, quite

O.K. on one-stage L.F.; Chelms-
ford, not so good as one would
expect; Radiola, just readable.

Now, with a set of this kind I
consider this performance rather
wonderful. . I have not tried the set
on an outdoor aerial yet: On all
the stations mentioned above I do
not get a whisper from 2ZY, though
it is only two miles away.—Yours
faithfully,

R. A. GROSVENOR.

- ‘Pendleton.

THE ALL-CONCERT RECEIVER

Sir,~—I am writing to thanlk you
for the splendid results I am getting
from my ‘¢ All' Concert ** described
in ““ Twelve Tested Wireless Sets,”
by Mr. Percy W, Harris.

"It is made up from the bhest of
parts, and, considering I am only
15 and have only been at radio for a
vear, | think the following are geod
results :—6BM, 2LO, XX, 35NO,
3SC, and WA, all on a *‘ Baby
Sterling » all over the house; WA
faint, SFR, PTT and Petit Parisien

April 22, 1925

A FIVE-VALVE SUPER-HETERO-
- DYNE RECEIVER

© SIr,—I am writing re results with
the above set (Wireless Weekly,
December 24, 1924). "I have added
an intermediate stage on the long-
wave side, making a six-valve set.
The results are wonderful, not so
much as regards volume, but selec-
tivity., The local station 2ZY (one
mile away) can be tuned out and
2[.O tuned in. When I sav tuned
out 1 mean he is minus, not a faint
background of him, as is the casec
in a normal selective set. [ am not
going to compile a list of stations
received to date, but I have heard
all B.B.C. (including relay), most of
Continental and, last but not least,
KDKA on 68 metres. [ have also
received F8F1 on speech around 100
metres (11 p.m., March 29, 1923).

I am writing chiefly on account of
the short-wave reception, as I think
vou will be interested. KDKA, by
the way, is regular, but he is
getting weaker every night. I

good L.S. strength. Radiofonica use a short indoor aerial coupled to
ond Frankfurt faint L.S. "Valves, @ low-loss coil for the short waves,
H.F. Cossor, Detector Mullard, and a 30-in. frame for 300-6oo band.

L.F. Marconi, 60 volts H.T.; aerial
23 ft. high, g2 ft. long; single wire,
badly screened. and long lead to
earth.—Yours faithfully,
C. LIVERMORE.
Southsea, Hants.

I have been a reader of your papers
for about two vears, and think they
are the best of their kind.—Yours
faithfully.
A REcULAR READER.
Hulme.
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MAKE YOUR SET SELECTIVE by using

‘Tangent Tuning Coils

Scientific users of Tuning Coils will tell you they always employ “The Tangent.”

All good dealers stock them—
: any difficulty write us. :

GENT & CoL1p (1572.)

Manufacturing Electrical Engineers

7

S\

London : 25, Victoria St., S.W.1
Newcastle/Tyne : Tangent House, Blackett St:

Note the Self Capacity figures—then try the Coils,
u)\ﬂm“ Coil No. - -| 25 | 3 50 75 1 100 | 150 | 200 | 250
ﬂmiw B oni | 8 | 9 | 25 | 31 | 2 | 16 | 2 | = |
VAl | Pricc.cach - | 43| 4/3| 4/3 | 46 | 5- | 6- | 7/- | 7l6
“m CompLETE [ 4 Concert Coils (W/L 250 to 1180)—16/- the set. - ] =
Sers 11 Concert Coils (W/L 250 to 9500)—67/- the set. UNSHROUDED

EFFICIENCY

RIGID AS A MOTOR WHEEL.
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WireLEss WEEKLY

A Wireless Magazine
compiled by Experts -

THE WIRELESS CONSTRUCTOR,
as everyone knows, is the leading
magazine of its kind in wireless and
it has done more to popularise this
ever-growing hobby than any other
journal or institution, The original
circnits, the varied and compact sets,
the economical met hods of assembling,
the numerous hints and tips on opera.
ting, ete., and the confidence of thepub-
lic in Radio Press, Ltd., are all great
factors in explanation of the huge
sale of over a quarter of a million
copies per month. Among this vast
number of readers, there is included
a big representation of all grades of
enthusiasts and no one would feel out
of his depth when perusing a copy.

ADVERTISEMENTS

It is ideal for the beginner, the listener-
in, the amateur, the experimenter and
even the expert.

Percy W, Harris, M.\.R.E, the well-
known constructional expert of Radio
Press, Ltd., contributes an interesting
article describinga * THREE-VALVE
PORTABLE SET * to the Great New

Issue of “"THE WIRELESS CON
STRUCTOR.,” NOW ON SALE
EVERYWHERE.

This receiver will bring in all main
B.B.C. Stations on an average G.P O
Aecrial, while on the smallest outdoor
Aerial, or even a frame will give you
the nearest station splendidly. It is
of great interest to all builders of sets
and a Free Blue Print of the wiring is
enclosed with every copy

APRIL 223D, 1925 3

A Small Selection
from

CONTENTS. i

HOW TO MAKE :
&g’sl[l_REI.-VALVE PORTABLE

By Perey W. Harvis, MIRE. |
A TWO.VALVE RECEIVER '
FOR DISTANT RECEPTION
By John W- Barler.
A SIMPLE SET FOR THE
INVALID,

By Stenley G, Rattee, M.IR.E.
A MIDGET SINGLE-VALVE
RECEIVER. By A, 5. Clark
SECRETS OF LONG
DISTANCE WORKING.
By Percy W, Harriv. MULR.E. |
STRANGE INSTRUMENTS |
BEFORE THE MICRO- !
PHONE. By Carrier-Wave.” |
NOTES ON FRAME AERIALS.

A TALK ABOUT CAT- i |
' " WHISKERS,

CARBORUNDUM AS A WIRE- |

LESS CRYSTAL.
Hundreds of Practical Hints and
Tipa for the inner.

Build with Minimum Cost and Maximum Efficiency
by buying a copy of the current issue of :—

Advertisement of Radio Press, Ltd., Bush House, Strand, London, W.C.

Barclay's Ad.
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Tone—not merely clear and accurate tone, but tone that has the full richness and depth of
, quality distinguishable by the master musician in his own instrument.

Volume and distance are easy to the majority of transformers, but the power of perfect
reproduction is practically unknown. A note is reproduced technically correct— correct because
it remains the same note that was transmitted—in other words, its pitch is correct, but it is a thin,
poor specimen of the real thing; it is, in fact, a mere imitation that has lost all the intimate
personality of the instrument and its master, for the secret of musical architecture lies in the
attendant delicate overtones.

If you wish to test the difference these overtones make, replace your present
transformer by an R.l. ; immediately you will identify the character of your tone—
rich, sweet, resonant nnd free from all blurring background noises.

Perfect and full in quality, the very reality of the producer appeals to you, and the reason is so easy to
understand. The R.[. transformer is built with interleaving sections designed to give maximum ampli-
Jication and yel to control thal energy in just the right sort of way to keep the self-capacity down so that it
will not injure these beautiful overtones that create the sense of fine music.
And again remember the R.L. Transformer prevents inter-
action 3 three side by side work perfectly and preserve the smooth
running of your receiver, producing no radiation whatever.

These are the points that are worth considering if you want better
reproduction,

The R.I. Transformer
25/-

Free booklet on request.

B 12 HYDE ST NEW OXFORD ST LONDON W.C.I.

Condractors to the Admiralty and all Government Departments.

Pruud for the Proprietors, Rapio I’uuu Lrp., Bush Hounse, Aldwych, W.C.2., vy Tes Avenos Peess (L. Upcott Gill & Son, Ltd.), Drury
Lave, London W.C.2. Published on Wednesday of each week at 3, Balt Court, Fleet Street, London, E.C4 Address for Subscriptions nd !dlburil.i
Onmmnnlutbnr—]hmh House, Strand, London, W.C. Advertisement Managers :—Bircisys Apvesrisive. Lrp., Bush House, Strand, Londom,
m as & newspaper and for 'transmission by Canadian Hnua:me Post. Bubseription rates :—33/6 per annum, 16/3 for six
mnnlhl free. Sole Agents for Australasia :—Gompox & Gores (Australasia), Lro.  For Canada :—Impsriat Ngws Lro.  For Somin A =
Cunrnar Nsws Acsxcy, Lto  For Japan :—8aix & Framg, Ly,

el Seccile,
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Choose one
of these loud
speakers

you will surely be satisfied
with the ETHOVOX or
the BURNDEPT JUNIOR

OTH the Ethovox and the Burndept Junmior are
good loud speakers—which of them you will choose
will be influenced only by your requirements and your means.
Go to the nearest Burndept Agent and ask him to let you
hear them in operation.
The Ethovox is known all over the world as a loud speaker
capable of giving great volume without distortion. It has a beautiful,
deep, mellow tone and reproduces music and speech perfectly. In
appearance it is very pleasing, the swan-neck and flair being grace-
fully curved and coloured a rich mahogany shade. The diaphragm
is adjustable. Height, 26 inches.
No. 203 (rzo ohms resistance) or No. 204 (2,000 ohms resistance), £85.

The Burndept Junior is sweet-toned and gives quite sufficient volume
of sound for ordinary domestic requirements. It costs little more
than the price of two pairs of good headphones. The adjustable
diaphragm is of the ** floating "' pattern. The Burndept Junior has
a neat black crystalline finish and is 19 inches in height.

No, 331 (z,000 ohms resistance) .. e e ‘i £2 15s.

BURNDEPT

Aldine House, Bedford Street, Strand, London, W.C.2.

Telephone : Gerrard 9072, Telegrams ; Bumdept, Westrand, London.
LEEDS: 12, Basinghall Street, CARDIFF : 67, Queen Street.
Th _ BIRMIINL;.HAM: Winchester House, Victoria Square.
Harndes NORTHAMPTON : 1o, The Drapery. NEWCASTLE : 17, Lisle Street,

Junior
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N Friday, April 17, just -as
O the reconditioned air-

"~ ship R33 was returning
to her moorings after
struggle with the
elements, demonstrating once
again the inestimable value of
wireless, there passed away one
who, though neither scientist nor
technician, had an influence
equalled by few other people on
the development of the great art
of radio communication. God-
freyv Charles Isaacs, brother of
Lord Reading, and one of the
nine children of a fruit and ship
broker in London, accepted in
1910 the invitation of Mr.
Marconi
Director of Marconi’s Wireless
Telegraph Co., Ltd., at a time
when sound business organisation
of the firm was badly needéd.
This position he held until
November last. At the time of
his joining, although the capital
of the Company had been in-
creased on several occasions, not
a penny of dividend had been
paid. The subsequent success of
the Company is too well known
to need comment, and although
opinions may differ as to the
wisdom of the Company’s policy
in certain matters during Mr.
Isaacs’ tenure of office, none will
deny that the success of the

safely
a thrilling

organisation was largely due to
the remarkable vision,

enthu-

‘Wi reless e
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Staff Editors :
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to become Managing

Mr. Godfrey Isaacs

siasm_and real hard work of the
Managing Director himself.

A knowledge of the technique

of wireless telegraphy and tele-
phony has long ceased to be the
monopoly of any one company.
After all, the possession of tech-
nical knowledge and the proper
utilisation of it are two separate
and distinct affairs.

= <[]
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days, with limited experience of
the art, the commercial applica-
tion of wireless was practically
confined to the one company, but
this period has long since passed,
and a wealth of technical infor-
mation is available to all who
care to seelk for it.

In the past many attempts
have beén made to launch wire-

In the early ~

less' companies, the promoters
basing all their hopes upon the
technical knowledge possessed by
one or two people, forgetting that
in the business world such know-
ledge unaided is useless. . Sound
organisation and skilled adminis-
tration are as vital in a wireless
company as in any other busi-
ness. A recent proof of the suc-
cess which will attend adequate
attention to such matters is given
by the success of the Burndept
share issue. Begun a few years

_ago .as a side-line to another
" business, and aiming to supply
" sound apparatus to the few

" enthusiasts who were then mak-

ing. a hobby of wireless tele-
graphy, the company rapidly
adapted itself to the new con-
ditions of broadcasting and
succeeded in building up the con-
fidence of the public so that when
further capital was needed the
issue was immediately over-sub-
scribed.  To gain public confi-
dence should be the first>aim of
every wireless company, and this
confidence cannot be built up by
exaggerated claims or Hamboyant
statements. A good product or
products, adequately and persis-
tently advertised, the mainten-
ance of the quality and a cour-
teous service to the customer are
essential contributing factors.
Given these, success is practically
assured.
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ROADCASTING in Italy is
Bat present running none too

smoothly.  Last August a
company was formed in Rome
under the name of ‘ Unione
Radiofonica Italiana,” with a
capital of 1.4 million Lire. In
December this company . was
given the exclusive right of
broadcasting to extend over a
period of six years.

For each station that is now
erected the Unione Radiofonica
Italiana (U.R.I.) has to pay
15,000 Lire per annum to the
Government.  As is usually the
case where a monopoly is con-
cerned, prices are high, and the
Italians have every reason to be
dissatisfied with the licensing
regulations. The Rome broad-
casting station officially started
transmitting on October 6, 1924,
and other stations are likely to
be erected at Palermo, Milanog
and Naples.

A shor! account of the famous
Italian station and its

“ 1RO, Rome, if

studio.

April 29, 1925

The slender masts at the Rome station are 120 feet
in height.

a type ‘* Q" MNarconi station,
similar to those at London and
Brussels. ~ The wavelength was
at first 422 metres, but owing to
interference from Berlin (then
transmitting on 430 metres) and
also from the Glasgow station on
420 metres, this wavelength was
changed to 425 metres, the pre-
sent one. The power is obtained
from a 6-kw. 3oo-cycle alternator,
giving 500 volts, 15 amperes,
This voltage is transformed up to

The large and handsomely decorated studio from which many British
listeners are entertained throughout the year.

96

50 ft.

20,000 volts and rectified, which
supplies 10,000 volts high-tension
for the anodes. The energy in
the aerial is about 2 kw. with 16y
wrepsses. The aerial, as can be
seen from the photograph, is of
the inverted *‘ L '’ cage type. It
is a g-wire cage of 3ft. diameter.

The Aerial

This is suspended between two
wooden lattice masts 120 ft.
high, 150 ft. apart. Underneath
the aerial the transmitting shed
is seen, the roof of this being
17 ft. high. Parts of the trans-
mitter are seen in the photo-
graphs.  The earthing system
consists of 36 strands of copper
wire 2 mm. thick, buried in the
ground underneath the aerial,

The Eartﬁing System

These are spread out in all direc-
tions in a radius of 150 ft. To

“each of these strands is soldered

a galvanised metal sheet, 18 sq.

ft. in area, buried vertically in

the ground in a semi-circle of
radius.  The aerial and
transmitter are situated at San
Filippo, which is two miles away
from the studio, this site being
chosen on account of freedom
from metallic masses, The studio
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A part of the transmitting plant at the Rome station which readers
will recognise as being of Marconi design. -

is in Rome via Maria Cristina,
and is joined to the transmitter by

three special telephone lines, one:
joining the microphone to the.

transmitter, one in case of emer-
gency, and the third for tele-
phone  communication. The
studio has an area of 980 sq. ft.
and 'is carefully draped to give
the most natural tone to the con-
certs. A Round microphone is
used, mounted on a stand fitted
with wheels, so that any part of
the studio can be reached at will.

The Studio

The microphone can be seen
in the photograph. The amplifier,
of which a photographt is also
shown, consists of three panels.
On the right-hand panel a long
pencil-like extension handle is
seen. This is a potentiometer,
by the means of which the modu-
lation is controlled. The left-
hand panel contains the micro:
phone transformer. Marconi
valves are used  throughout.
Above these panels another piece
of apparatus is seen. This is a
special amplifier for use when
broadcasting from theatres, etc.
The engineer in charge of the
control room keeps in touch with
those in the studio by means of a
glass window connecting the two
rooms.

Results

The range of this station is
very great, and is well known to
all British DX enthusiasts. It is
regularly heard ¢ strong and
clear ’’ by an American amateur

at Marshall, Texas, U.S.A,,
owning a  Neutrodyne set.
Madame Tetrazzini sang from the
station in December, and reports
of having heard her were received
from all over Italy, Central
Europe, England and America.

Call Sign
The call sign of the station is

“ Stazione di Roma, Unione
Radiofonica Italiana.”” Usually
a lady does the announcing,

which gives a clue to the station
to those readers who cannot
follow Italian.

The programme
stands as follows :—

at present

Wireless Weekly

15.45.—Children’s hour,

16.15.—Orchestra of the Hotel
de Russie.

16.40.—Exchange and news.

16.45.—Dance music.
~ 19.30.—Concert and weather.

21.15.—News and exchange.
21.30.—Dance music,
22.00.—Close down.

The above times are G.M.T. in
Continental style, e.g., 15.45 =
3.45 p-m., and are corrected up
to February 23, 1925.

‘“ Radio Orario *’

The Unione Radiofonica
Italiana has an official organ as
does the British Broadcasting
Co. The name of this weekly

. paper is Radio Orario, and it con~

tains the programmes of all the
chief European stations. Re-
ports from all readers tuning in
this station would be appreciated,
and should be addressed to
Unione Radiofonica Italiana, Via
Maria Cristina 5, Rome.

§§oo~oooooooooo:§§7
The May issue of ““ Modern

Wireless ”’ will contain full
details of ‘* How to Make a
Nine-Valie Supersonic Hetero-
dyne Receiver,” by John Scott-
Taggart, F. Inst.P., AM.ILE.E,
This remarkable receiver is
the result of many months of
experiment and will receive
both B.B.C. and Continental
stations on a small frame
aerial.

Out on May 1st. Price 1/-.
ORDER YOUR COPY NOW.
ool

A photograph of the amplifying apparatug.. The special amplifier
used when broadcasting from theatres or ublic halls is seen in tha
top left-hand corner.
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POOOSOOOSOOTSOOOOO

The International Amateuwr Radio Conference

- Special Report to *“ Wireless
Weekly.”’

By G. H. RAMSDEN (6BR).

CIOCTOTSOTTOOOTICOOOSOOCOS

(V) Call Sign books and
national prefix letters.

The method of debate was
determined by vote. It was
decided that committees should
be appointed to discuss each
question, every country sending
one representative to each com-
mittee. Reports of the work
done by these committees were
to be read before the full Con-
gress and their resolutions
adopted, with or without amend-
ments, according to vote.

The I.A.R.U,

The formation of an Inter-
national Amateur Radio Union

Reading left to rightf—Messrs. Hiram I?.'Maxim, E. Belin,_ and was the proposal of the A_,R,R_L_,

G. Marcuse, the American, French, and British delegates respectwely: and Mr. Maxim, as American

7 7 HE first interna- (II) The organisation of inter- delegate on the committee which
tional amateur national tests and of ama-  considered the question, read the
radio  conference, teur two-way working. articles agreed upon to the Con-
held in Paris from (III) The allocation of ama- gress. After a brief discussion
April 14 to April teur wavelengths for inter- these were adopted and the Union
18, 1925, marks a continental communica- came into being. Its objects are

stage of vast importance in the tion. stated to be :—

progress of amateur radio. It (IV) International language. ‘“The promotion and co-ordi-

was, therefore, gratifying to find
an enthusiastic band of English
experimenters, led by the official
delegate of the Radio Society of
Great Britain, Mr. Gerald Mar-
cuse, assembled in the Faculté
des Sciences on the opening day.

The President

By unanimous assent M. Belin
(France) was elected President
of the Congress, and Mr. Hiram
P. Maxim (President of the
American Radio Relay League)
and Mr. Marcuse, vice-presi-
dents. General Ferrié, of Eiffel
Tower fame, opened the confer-
ence and pronounced in his
speech a conviction which we all
feel ; namely, that the develop-
ment of amateur radio will be a
potent aid to world peace, foster-
Ing international friendship and
mutual understanding.

The President then introduced
the five questions which were to
form the business of the confer-
ence. These were:—

(I} The organisation of an : , .

International  Union  of One of the outings of the Conference was a visit to the transmitting
Radio Amateurs. room of the Eiffel Tower Station.
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A special report upon. the
of the Inter-
Radio
Conference which was held in
Paris from April 14 to 18.

%o<><><><><><><><>o><><><><><><><><><><><><><><><>l]

national Amateur

g
% proceedings

nation of free two-way
communication  between
the amateurs of the
various ocountries of the
world; the advancement
of the radio art; the repre-
sentation of two-way ama-
teur communication inter-
ests in international com-
munication  conferences;
the encouragement of in-
ternational fraternalism ;
and the promotion of such
additional activities as may
be allied thereto.”’

All amateurs interested in
these objects may become mem-
bers on the payment of an annual
subscription of one dollar. Pro-
visionally, the headquarters of
the Union have been allocated at
the offices of the A.R.R.L., and
the official organ will be *‘ QST
until such a time as finances per-
mit the production of an indepen-
dent publication.

International President

Mr. Maxim was selected by the
Union as international president,
and Mr. Marcuse as vice-presi-
dent.

Questions two and five were
referred to the LA.R.U. for

Wireless Weekly

Delegates making an inspection of M. Belin’s pribate station at
Malmaison.

settlement when that organisa-
tion should be in a position to
consider them. It was recom-
mended that an international list
of amateur call-signs should be
published and monthly supple-
ments and correction sheets
issued. s

‘For the time being the national
prefix letters adopted by the
Berne Convention of 1grz will be
used by transmitting amateurs.

Amateur Wavelengths

The resolutions regarding the
allocation of amateur wave-
lengths for inter - continental
working were excellent in them-
selves.  But, though {fully ap-
proved by the Congress, they
must depend upon the govern-

M. Belin explaining the working of his tele-photography apparatus,

a description of which was given in “Modern Wireless,” Sept., 1923,
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ments concerned for their effi-
cacy. The following wave bands
were allotted :—

Metres. Metres.
120-115 43 & 41.5 Newfoundland
& Canada.
115-95 75-70 & 47-43 Europe.
85-75 41.5—37.3 U.S.A,
95-85 37.3—35 Theé rest of the
. world.

All waves above 120 and below
35 metres are open to all trans-
mitters.

On the last day of the confer-
ence the question of an inter-
national language was con-
sidered, and, as might be
expected with such a cosmopoli-
tan gathering, gave rise to the
keenest contention. The com-
mittee had unanimously agreed
upon Esperanto for radio use in
preference to other natural and
artificial tongues, but the cause
of English found an able cham-
pion in Mr. Ryan (5BV), who
pointed out that English and
jargon English was already
established as a conversational
medium among the world’s trans-
mitters: The Swedish delegate
also objected on the grounds of
impracticability for telegraphy
and the difficulty of acquisition
in his own country where English
was well known. It remained
for Dr. Pierre Corret to turn the
tables by a compromising speech
in which he reminded the Con-
gress that the A.R.R.L. had
provisionally adopted Esperanto
in spite of.its defects, as the only
international language able to
supply a pressing need.

(Concluded on page 108)
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Reception Conditions Week by Week

0
By W. K. ALFORD.
Review of reception for week
ended April 19.
O POOOOTOCOOOOOOOOT

HE general condi-
tions for reception
are becoming uni-
formly and- gradu-
ally worse with the
, approach of the
summer months, and there is
little hope of respite from the very
heavy ‘* X’ storms which have
been particularly prevalent during

the recent period of high winds.

The effect of high winds in pro-
ducing bad atmospherics is not
recognised by most people who
associate ** X’s *’ primarily with
thunderstorms, but a very high
state of electrification of the
atmosphere is often reached dur-
ing high winds, especially if rain
is falling at the same time.
Weak Signals

There is very little enjoyment
to be got from listening to weak
and distant stations under these
conditions, and during the last
week most people could only get
reasonable satisfaction by listen-
ing’ to the local broadcasting
station.

A large number of pcople in
the London area who possess
apparatus of a type which gives
good results on distant stations
are feeling the effect of the
higher-powered London station
which, in a large number of
cases, now precludes the recep-
tion of Bournemouth or Man-
chester, which could be received
quite satisfactorily under the old
conditions.  The vast majority
of listeners are, however, highly

delighted with the new station,

and the minority must needs give
in. This brings us to the grow-
ing outcry for a second London
station, but it is to be hoped that
before any serious suggestions
are made in this direction full
consideration will be given to the
possibility of over-congestion of
the broadcast wavelengths which
has been discussed previously in
these columns. The daily Press
are the chief agitators in the
matter, and their reports are
compiled without the least fore-
sight by persons who apparently

‘the
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Mr. Hiram Percy Maxim, who was unanimously elected President

of the International Amateur Radio Union

during the Paris

Conference.

»

have only recently taken up the
Radio science as a source of
11 COpy.” :
The New 2LO Station

I have heard from several tech-
nical people in the London area
that the new station is overmodu-
lating its transmissions, with a
consequent deterioration of the
quality, I am situated too far
away to give a definite opinion on
the subject, but I say without

fear of contradiction that the pre-

sent standard of quality has not
reached that of the old station,
although the strength of the
transmission has, and is, increas-
ing. In this matter the B.B.C.
is without doubt considering the
vast number of ‘* crystal *’ users

whose sets call for a certain.

amount of over-modulation as
distinct from more powerful valve
sets.
20 Metres

The attention of everybody
interested in the advancement of
Radio science is béing
focussed on the extraordinary
things which are being done on
ultra-short wavelengths of 20
metres and less. It is now possi-
ble to communicate: with stations
in America in broad-daylight with
powers of 100 watts and less, and
the strength of several of the

100

Americans is quite astounding,
particularly IXAM and NKF, the
latter station being particularly
useful for experimenters over
here, as he gives his wavelength
almost invariably with each trans-
mission. As a further guide for
experimental people who may be
interested in reception on these
wavelengths, it may be stated
that the harmonics of several of
the B.B.C. stations can be picked
up quite easily. These harmonics
occur at %, %, 1, etc,, of the fun-
damental wavelength of the sta-
tion, and therefore act as a most
useful guide as to ‘‘ where you
are.l’

It is rather a humorous fact
that the wavelength of a Ford
car is in the vicinity of twenty
metres; in other words, the
ignition system can be heard
nearly 100 yards away !

I expect quite a large number
of readers listened to the mes-
sages passing to and from the
R33 while on her runaway trip.
Her signals were very strong
during the whole period, but were
much cut about by atmospherics.
It was particularly interesting to
hear the reports of her position
from time to time, culminating in
her final statement—*‘ Making
for home.” ‘
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To the Rescue

For some little time I had been
roticing an announcement that
the Inquiry Department was so
snowed under with work that it
would be impossihle for it to deal
for the present with any fresh
problems. At first this little
notice struck no responsive chord
in me at all. I merely read it,
said to myself, ¢ Dear, dear,”
and thought no more about it.
Then quite suddenly .a thought
came to my mind. ‘“ By Jove!”
I said to myself, ‘‘ those fellows
in the Inquiry Department must
be overworked! The best thing
that I can do is to go to the office
and lend them a helping hand.”

A Noble Idea

This was such a noble idea that
I made it my daily good resolu-
tion for three weeks. Then one
{air morn, when spring-cleaning
fever had descended upon my
household, I sent a wire, ¢ Buck
up! Help is coming,” and after
a hasty breakfast, dashed to the
station, which I reached just in
time to catch the
always maintain that. there is
On

nothing like an early start.

TI'just caught the
12.50

reaching London I remembered
that I required a new gridleak,
and when I had done the round
of the wireless shops, I felt that
it was of no use going to the
office that day, so sending another
cheering wire I' returned home.
The next day I awoke filled with

12.50. I’

ngs

the determination to render per-
sonal service. I duly reached
the office, and walking into the
Inquiry Department announced
that I had arrived.

Really, you know, some people
have curicus ways of showing

£
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Fig. 1.—A circuit incorporating the
C.A.T. and .the “‘ Direct on Grid”
methods of tuning.
their gratitude. Though I hardly
expected the overworked staff to
rise as one man and fling its com-

-bined armns round my neck, I did

look for a pretty warm welicome.
Blessed is he . . .

And did I get it? All that hap-
pened was that one fellow looked
up and said, “ Get out. We're
busy.” I-did not get out. In-
stead, assuming my most winning
smile, I advanced towards him
with outstretched hand and re-
marked : ¢ My poor fellow, you
are overwrought,  Your nerves
are all on edge. You are not at
all yourself. I do not take
offence. Nay, I forgive you
freely. But cheer up; your cares
are ended, for I have come to
lighten your burden. In other
words, heave me over a pile of
your queries and they shall be
answered as they should be by
no less a person than myself.’’
The chap simply grunted, indi-

I0I

cated a chair, and hurled a pile of
letters in my direction. I sat
down without further ado and got
to work, observing with a sigh
of resignation that all postal
orders had been removed. Sheer
jealousy has made the Inquiry
Department refuse to print my
answers under the usual heading.
I therefore score off these people

by giving them in my own

columns. Are you ready? Go!
Acid Stains

Percy W., oF WOLVERHAMP-

TON, asks to be told how to re-
move acid stains from a carpet.
Naughty boy, Percy; you have
been throwing the accumulator
at the cat again. As a matter

"of fact, it is impossible to remove
" acid

stains from the carpet,
though it is quite simple to re-
move the carpet from the stains.
T6 do this, drive tintacks into
the floor through the stained

patches, then cut round them with
a sharp knife, and lift the carpet.
If you do not care about this
rather drastic method, make up
the following solution :—

I part,

2 parts.

Beer
More beer ...

Naughty boy, Percy! . . .

Provide - yourself with a stiff
brush, pour the solution into a
bucket, take up a position upon
the carpet and put on a busy
look. When the coast is clear,
drink the solution and send the
carpet to the cleaners.
A C.A.T. Query

HorACE HOBBLEFORTH, OF
BerMmoNPSEY, asks whether he
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can use C.A.T. with
valve set. Certainly, We do
not recommend C.A.T. for use
with crystal sets, since whisker
problems may arise (see reply to
Beaver); but with the single
vaive set it is excellent, enabling
the set to be used upon any aerial
that is fit to be called an aerial
without altering the calibration
(if any).  Though the present
writer hates blowing his own
trumpet, he cannot refrain from
mentioning the great advantages
of the Goop-Wayfarer D.O.G.
modification of the C.A. T,
system . (sce Fig. 1). C.A.T.
stands, as you know, for Con-
stant Aerial Tuning. The letters
D.O.G. are short for Direct On
Grid.
using both the C.A.T. and
D.O.G. is that it gives you two
entirely different calibrations for
the set, and so provides endless
amusement in moments which
would otherwise be dull. Again,
if a sceptical friend calls round
to hear the set, you can always
tune in Birmingham or some
other near-by station using
D.O.G., and then inform him that
it is Rome or Belfast. If he
looks as though he did not be-
lieve you, all you have to do is
to show him your C.A.T. calibra-
tion table.

A Set from Odds and Ends

‘T have a piece of crystal and
a single telephone earpiece,”
writes ‘‘ PERSEVERING '*  from
ScarBorouGH.  ““ Can I con-
struct a crystal receiver from
these components without buying
anything else? > You have set
us an easy problem. The writer
has frequently made a five-valve
set (without buying anything)
from nothing more elaborate than
a gridleak. Success depends en-
tirely upon your power of winning
the confidence of your friends.
You can easily acquire the correct
facia] expressions for the purpose
by constant attendance at the
movies. Having perfected your-
self in this department, call upon
friend after friend, borrowing
here a variable condenser, there a
fixed, here a detector, there a
coil.  The writer frequently finds
it best to do his borrowing while
the backs of so-called friends are
turned.  The panel for the set
may be rather a problem, but you
can make quite a good one from
a slate borrowed from your next-
door neighbour’s roof. Slate is

a single-

The great advantage of

easy to drill, though it. is inad-
visable to use one’s cwn tools
for the purpose, since it is apt to
diminish their cutting power.
You will doubtless be able to find
some friend who possesses a No.
26 drill. Having acquired your
components and the necessary
slate, visit some friend or ac-
quaintance who is an enthusiastic

Whiskers provide many
problems in wireless . . .

constructor. If you talk to him
properly and display the right
amount of helplessness, eager-
ness and distress, he will prob-
ably stick the things together for
you and do the wiring. The
writer once had an umpteen valve
super-heterodyne wired up for
him by collecting a number of
friends and suggesting a solder-
ing competition.
A Novel Problem

“I am a crystal enthusiast,”
writes ‘‘ BEAVER *’ from WicaN,
““ but though I have been getting
very good results, I am very
much worried at the present time
by the whisker problem.” It
used to worry us, too, a good
deal at one time. Long experi-
ence has shown that the problem
is best solved with the help of a

safety razor.  Whiskers are
seldom satisfactory, for they are
« ¥ 2

A small hatchetis a

very useful tool . . ,
so apt to get caught up by the
moving plates of one's variable

condenser. . - The writer had a
friend once who had his turned
@ bright emerald green by inad-
vertently allowing them to dangle
in the electrolyte whilst he was
engaged in _ examining  his
accumulator. He was never the
same man again. Other whisker
problems are furnished by the
squiggly things in the detector
and thé whiskers which grow
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upon the ‘jokes made by enter-
tainers and concert-party funny
men. Taken as a whole,
whiskers provide many of the
greatest difficulties in wxreless at
the present time.
A Trans-Atlantic Query

““ My neighbour,” writes G.
WasningToNn,  from  IpswicH,
‘“ tells me that he gets WGY
every night on a crystal. Why
cannot I do the same thing? "’
Your name, in the first place, is

L]

against you. Had it bLeen
Ananias the thing would have
been simplicity itself. We be-

lieve that your neighbour’s suc-
cess annoys you more than your
own lack of success. A former
G. Washington, who achieved a
certain measure of notoricty, did
excellent work with a small
hatchet.  His objective was an
apple tree.  Surely you have a
wood-chopper about the place,
and do not you think that your

neighbour’s mast is asking for
it?  Just think it over, George.

We are quite sure that if you do
the nuisance will shortly be
abated. If you do not possess a
chopper, another method is to
sandbag the neighbour, or,
again, you may set fire to his
house. These, however, are per-
haps rather violent methods. and
we hesitate to advocate them,
since we have always held that
the wireless man is above all
things-a perfect gentleman.
WIRELESS WAYFARER.
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THE R.33
A Post Office Warning

The Postmaster - General’s
attention has been called to the
fact that during the recent flight
of the R.33 communication
between the airship and the
Croydon and Pulham aerodromes
was seriously impeded by oscil-
lation from wireless receiving
sets.

The consequences which might
result from interference with
communication with aircraft in
danger are very grave and the
Postmaster-General warns the

seseesensnne
[TTYTYYYYY Y

. owners of wireless receiving sets

‘that the use of reaction to such
an extent as to cause interference
is an offence which directly con-
travenes one of the conditions of
their  wireless licences, and

- renders the hcence sub]ect to

“withdrawal.’
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A USEF UL APPLICATION OF THE
WESTON RELAY

By H. WARWICK.

Details are here given of how to construct the remote control unit described in our April 15 issue.

The Circuit

This has been dealt with be-
fore, but only in conjunction with
a receiving set and batteries.
Fig. 1 shows these separated, the
left half of the diagram indicating
the connections to the last valve
of a receiver, and the right half
the additional connection of the
distant control unit.

List of Components

The following were used, but
values may vary as indicated
previously.

One Weston Relay (ex-Govern-
ment Disposals Stores).

One high-resistance. (Several
of different makes were tried and
found to be satisfactory.)

One high-resistance,
ohms.

One piece of ebonite, 6 in. x

in. x % in. {(American Hard
Rubber Co.)

One dozen terminals,

One fixed condenser, .25 uF
(T.C.C.).

" One cabinet to take panel 6 in.
X 4 in, and 4 in, in depth (Car-
rington  Manufacturing  Co.,
Ltd.). ‘

50,000

¢

This ﬁgure should be followed
closely in order to ensure correct
: ﬁmcnomng‘ of the instrument.

One packet Radio Press panel

transfers.
Assembly of Components

On the outer sides and near the
poles of the magnet forming the
outer portion of the relay are two
screws, one on either side. In
the normal coursé of events these
would  effectually prevent the
relay from  being placed flat
against the panel. It was not
found difficult, with the aid of a

Fig.
connections between the receiver
and unit.

1. — Theoretical diagram of

large diameter drill with a flat
nose to make a hole of sufficient
depth, even with %-in. thick ebon-
ite tojaccommodate the heads. The
actual holding device consists of
a strip. of springy brass placed
across the magnet and held in
position by two countersunk
screws taken through the panel.
The resistances are held by stiff
wire in the pesitions shown.

Wiring

If the above method is adopted
for mounting the resistance units,
wire of a heavy gauge must be
used to hold them in position.
No. 16 gauge square tinned
copper wire will serve admirably
for this purpose.

As to the actual connections,
every care has been taken by the
aid of photographs and diagrams
to make them as clear as possible,
and no great difficulty should be

experienced in wiring up the unit.

Testing of Instrument

Battery connections should
first be made to the terminals on
the right of the panel, and then
connecting links should be made
between all terminals on the left
to their respective terminals on
the receiver.

Lastly, the head-'phones or
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loud-speaker should be attached,
when, if the filament resistances
of the valves are in an ““on’
position and the H.T. battery
plugged in, the set -should begin
to functlon

If failure results it is probably
due to the too great spacing of
the contacts. This may be recti-
fied by means of the adjustable
screw. It will be found that the
contacts will have to be very
close indeed to obtain completely
satisfactory  working. = When
switching on has been accom-
plished successfully it may be
found that although signals are
being received they are much
weaker than usuval. This will be
immediately and completely recti-
fied by reversing the connections
between telephone terminals on
set and those on control unit,

Next try switching off.”’
Should trouble be experienced
the probability is that the con-
tacts are sticking, and a lower
value of R4 should be tried. If
it is found that a much lower
value must be used, R3 will have
to be decreased or the H.T.
voltage increased.

Ie
hdd B dl
Vs r0 SET .

. ) i 1 .
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The ebonite panel is drilled to the
dimensions shown above.
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Test Your Own
Valves

How' Characteristic
Curves May be Pre-
pared at Home.

By PERCY W. HARRIS,

M.LR.E.,
Assistant Editor.

]

N\HE man who at-

‘tempts to obtain
efficient reproduc-
tion of wireless

speech and music

= without at the
same time having a knowledge
of the characteristics of the
valves he is using, is in much the
same position as a man who
strives to select a key from a
bunch in the darkness. To the
uninitiated the terms *‘ charac-
teristic curve *’ may seem formid-
able, but in reality it is a form
of chart which can be understood
by almost everyone after a few
minutes’ study. Fortunately, a
number of valve makers now
issue curves for their valves, and
the preparation of such a curve
for yourself is quite a simple
" matter, provided you have a few
pieces of apparatus. These are

‘AI-J lZ“ . f
A2

6 420246800
= GRID VOLTS +

Fig. 1.—The curves for a well-known
general-purposes valve.

not expensive, nor is the process
of plotting a characteristic curve

a lengthy or intricate matter.

The purpose of this article is to
show how, with the simplest
apparatus, accurate curves may

L
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The author’s valve-testing board for plotting characteristic curves.

be drawn and valuable data ob-
tained upon any valve you happen
to possess at the moment.

) A Typical Curve

- Let us first consider a typical>

characteristic curve and what it
means. Fig. 1 shows a curve as

issued by the makers for a well-

known ~ ‘‘ general - purposes '’
valve. " This requires about 3.8
volts on the filament and works
quite well with 20 volts on the
anode, although higher voltages
give better results. Three charac-
teristic curves, marked respec-

fively A, B and C, 'are illus-

trated; curve A is for 20 volts,
curve B for 30 volts and ¢urve C

for 5o volts on the anode respec-

tively.
104

Now let us consider Fig. 2,
which shows a two-valve receiver
with one stage of high-frequency
coupled by the tuned-anode
method to a detector valve. We
will imagine that the valve in
question is used as the high-fre-
quency amplifier, or the first of
the two in the receiver shown.
We will also assume for the
moment that a so-volt high-
tension. supply is being used.

Anode Current

Now if the anode of a valve is
made positive with respect to the
filament, in certain circumstances
a current will flow between the
filament and the plate, the circuit
being completed  through the
high-tension battery. If we keep
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The back of panel, showing its simplicity.

the grid of the valve discussed
at the same. voltage as the nega-
tive end of the filament, which
we will call zero, then with 50
volts supply we shall have a plate
current of about .6 of a milli-
ampere. If we make the grid
positive with respect to the fila-
ment negative leg, then we shall
increase the flow of current be-
tween the anode and the filament,
and if we make it more negative,
then the current will decrease.

Stopping the Anode Current

The cuarrent will continue to
decrease as we make the grid
more negative until a point is
reached, when the grid is so
negative that the current between
anode and filament ceases en-
tirely. The degree of negative
bias on the grid required to stop
completely the flow of current in
the anode circuit, varies in
different valves and with the same
valve varies with anode voltage.
To obtain undistorted reproduc-
tion, equal fluctuation of voltage
on the grid above and below the

normal must bring about equal
fluctuation of current in the anode
circuit above and below the
normal. If, for example, our grid
voltage varies by 2 volts on each
side of the normal, then the

- Wireless Weekly
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In this article an out-
line is given of the
simplest methods of
obtaining the data }
necessary to plot ¢
characteristic curves
without the aid of
elaborate or expensive
apparatus.

O g

the anode current stops, then we
are bound to obtaih distortion in
the anode circuit. Faithful am-
plification can only be obtained
when we are working on  the
straight portion of the charac-
teristic curve. ‘

What We Want to Know

It will thus be seen that among
the matters we require to know
about a valve is the grid voltage
at which the anode current
ceases, and the length of the
curve. If we draw a chart along
the bottom of which is marked
grid voltage, and make vertical
readings for anode current in
milliamperes, we can plot a curve
showing the relation of grid
voltage to anode current for each
anode voltage used. If we com-
bine two or three such curves on
one sheet we can make some
interesting comparisons. Fig, 1
is such a coilection of curves.

Now let us return to Fig. 2.
Here it will be seen that the
grid of Vi is connected
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Fig. 2—A typical two-valve receiver, showing the effect of filament

resistances.
anode current should increase through the inductance Lt
and decrease in equal proportion to the negative side of the

about the normal value. If a
decrease of, say, 2 volts on the
grid oversteps the mark at which

ros

filament battery. In the nega-
tive L.T. lead of the first valve
is the resistance Rr, which is
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introduced for the purpose of
cutting down the voltage applied
to the filament of -the first valve,
which, as we know, must be 3.8.
As a 6-volt battery is used, the
voltage must be brought down
by 2.2 volts, which represents the
drop in voltage across the resist-
ance Ri. As, now, the grid of
the first valve is connected to the
negative side of the battery, and
not to the negative filament of the
valve, it will be 2.2 volts more
negative than the negative end of
the filament, and thus we are able
to say that there is a negative
‘bias of 2.2, volts on the grid of
the first valve. ‘We have already
.assumed that we are using 350
volts on the anode. Let us now
examine the characteristic curve
.C (which is that for 5o volts),
looking along the bottom line
until we come to 2.2 volts. If
we take the vertical line corre-
-sponding to 2.2 volts we shall
see that the plate current is
approximately .25 of a milli-
ampere, and that the voltage can
be dropped about
-before we get off the fairly-
straight portion of the curve. On
the other side (i.e., with a reduc-
tion of the negative bias and after
zero point has been reached the
impressing of a positive bias), we
can place quite an appreciable
positive charge (about 4 volts) on

the grid before we get off the

upper straight portion. It will
thus be seen that as the valve is
connected in Fig. 2 we shall have
a negative grid bias of just over
2 volts, and shall still be work-
ing well on the straight portion
of the characteristic curve, pro-
vided our voltage fluctuations do
not exceed about 2 volts,

The Mullard D.3 valve.

Now suppose we - drop the
voltage to 30 on the anode. We
aow see that at 2.z volts the

anode current will have ceased,
and if the grid becomes yet more

another 2 _

negative the anode current still
remains at zero, while if it be-
comes positive, or if the negative

The B.T.H. B5 valve.

charge is decreasing, then there
will be a growth in the anode
current from zero up to a point
depending upon the value of the
grid voltage. Fluctuations either

CH E
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Fig.3.—Terminals used in the valve
measurements,

side of the working point will

‘not give faithful reproduction in

the anode circuit.

. Grid Bias

It will thus be seen that if we
have different characteristic
curves for different voltages we
can obtain valuable information
as to working our valves. We
can see the amount of grid bias
advisable with various voltages
and the length of the character-
istic curve. This will show us
whether or not considerable
voltage fluctuations on the grid
will still give faithful reproduc-
tion in the anode current. Still
examining Fig. 2, let us lodk at
the second valve V2. Here we
are assuming that we have a
valve requiring 5 volts on the
filament, -there being a drop in
voltage of 1 volt in the filament
resistance. = The mnormal. grid
voltage, in this case, however,
will not be 1 volt negative, for
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he  still
-Many good makes are obtain-
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it will be seen that the grid-leak
is connected to ‘the positive leg of
the valve, which, of course, is §
volts more positive than the

negative end of the valve. There
will, therefore, be a positive
voltage of 5 on the grid. If the

grid-leak were connected to the
negative leg of the valve, the
normal grid voltage would be
zero, while if it were connected
to the negative pole of the L.T.
battery, then it would have a
negative bias of 1 volt. It may
be mentioned in passing that, in
the case of a detector valve, con-
necting the grid-leak as shown,
usually gives the best results, for
rectification is often helped by,
the grid current which flows when
the grid is made positive.

Apparatus Needed

It will now be apparent to
every reader that the instruments
required for plotting charac-
teristic curves of valves are:—

1. A filament voltmeter.

2. A milliammeter to measure

the anode current, and

3. Means of ascertaining the

voltage of our plate
supply.
Fortunately, it is possible to
obtain combined instruments

which can be used with various
scales for volts and milliamperes.
I have made considerable use of
a combined voltmeter and milli-
ammeter with 5 terminals,

“enabling the following scale to

be used :—

o to 2 volts.
o to 20 volts.
o to 1o milliamps.
o to 100 milliamps.

The Mullard D.06 valve.

I obtained it second-hand from
Mr. Leslie Dixon, and 1 believe
has several available..

able, new, but good second-hand
instruments can be obtained and
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save the experimenter a good
deal of money.

A Testing Board

The two photographs accom-
panying this article show a test-
ing board I made up for the
purpose of utilising this instru-
ment for drawing a charac-
teristic curve. There are 5 ter-
minals along the bottom of this
board corresponding to the 5
terminals on the combined volt-
meter and ammeter, while a
switch enables various terminals
to be connected at will.  The
board carries a filament resist-
ance, a potentiometer, two kinds
of valve sockets for the tubular,
and four pin type of valves
respectively, and a number of
Gibson sockets so that flexible
leads can be plugged in to given
filament voltage, anode voltage,
filament current, anode current,
and grid voltage. The purpose

of the potentiometer was to vary
the grid voltage so that read-
ings could be taken of the anode
current for the whole range of
grid voltages, The general
scheme of connections- is shown
in Fig. 3. Terminals A and B
are kept short-vircuited unless it

was desired to measure the fila-
the

ment current, whereupon
short-circuiting link. is with-
drawn and the:ammeter placed
in circuit there. .

Suitablg Meters

The combined instrument
alone serves for some valves,
while the bright - emitters and
valves using more than 100 milli-
amperes filament current, require
an ammeter with higher reading.
A voltmeter connected across
terminals Cr1 and D gives the fila-
ment battery- voltage, while
across Cz and D a reading of
the filament voltage is obtained.

The lofty masts and elaborate aerial systern at M. E. Belin’s private
station at Malmaison.
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Similarly, the value of the anode
or high-tension battery can be
obtained with a suitable volt-
meter by connecting this instru-
ment- across E and F, -while G
and H, normally short-circuited,
can be opened for the insertion.
of a milliammeter for measuring

Fig. 4—Use of accumulator and
“dry cells for grid bias.

the anode current. J and K
enable a measurement of the grid
voltage to be obtained, progres-
sive variations of grid voltage
being obtainable by moving the

slider of the potentiometer from

one side to the other.

Important Points

Here are a few important
practical points which might, at
first, be overlooked :—

1. Do mnot use small-size
batteries of the flash-lamp type
across the potentiometer to
enable you to obtain grid voltage
changes. The resistance of
such a potentiometer is relatively
low and will draw from the grid
battery too large a current for
small cells. A far better plan is
to use either large dry cells of
the electric bell variety, or pre-
ferably an accumulator in series
with small dry cells as shown in
Fig. 4. A progressive six-volt
variation of grid voltage can be
obtained by moving the slider
from one end of the potentio-
meter to the other, while steps of
6 volts can be taken by plugging
into different dry cell-plugs. In
this way the dry cells are not
required to give any current for
the potentiometer,and quite small
cells will do, such as the ordinary
tapped H.T. units. The accu-
mulator, for its part, will suffice
to give the necessary P.D.
across the potentiometer wind-
ing, and its voltage will remain
constant under thé load.

2, To measure the grid volt-
age use a good voltmeter of
high resistance, such as the
instrument illustrated.  If you
use a- low-resistance voltmeter,
such as are sold for testing accu-
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mulators, these windings will, in
themselves, draw
current from the grid battery
and upset the readings.

3. When obtaining figures to
plot the characteristic curve, be
sure to connect the grid battery
across the grid and negative
filament leg of the valve, not
across the grid and negative
lead to the battery, with the fila-
ment resistance in the circuit.
If you follow the latter procedure
you will find that every varia-
tion of the filament resistance
will alter the voltage on the grid
and upset your calculations.

4. Use a higher resistance
voltmeter for measuring 'the
voltage of your plate supply.

- Low-resistance voltmeters “will
give you . quite false readings"
and they will, in themselves

A Safety Device - H

3 . . ..
0000500000 cnscntssectecrsnceracisstsseten

SIMPLE device for pre-
A venting the shorting of

H.T. or L.T. battery
leads is shown in the accompany-
ing diagram.  The leads are
equipped with spade or pin ter-
minals, or plugs, in the uqual

SERMINALS. =

Wooo.
Illustrating the connector.
manner, one lead finishing about
3 in. short of the other. A strip
of wood or ebonite is then bound
to the longer lead, as shown,
thus preventing all possibility of
the metal tags accidentally
touching. : :
H. B.

‘Temporary Connections

SIMPLE way of making
A temporary connections to
‘ terminals or valve legs is
the accompanying

shown in

! m o
E7HOD OF
™ Wire WINODING.

Showing how the connections
are made.

considerable °

take a lot of current from the
high-tension battery.

" As Fig, 4 is shown, a varying
negative grid bias can be placed
on the grid of the valve. In
this way we can plot the nega-

tive side of the characteristic

curve, To plot the positive we
must reverse the connections
A and B.

Plot as many points as you
can, and this will enable you to
make a more accurate curve.
Particularly in soft valves there
are often sllght but important
megularltxes in the curve which
you may miss if. you take only a
few readings and join these up.

Be sure to maintain your fila-
ment voltage - at- the correct
figure = throughout .the whole
of the test, or you will be badly
misled.

I o
diagram,  Where two connec-
tions are made to one point the

bare wire is wound as shown on
the plate socket in the diagram.

H. B.
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The International
Amateur Radio
Conference
(Concluded from page 99)

" Before the President dismissed
the conference an amusing inci-
dent occurred when Mr. K. B.
Warner, Secretary of the.
A.R.R.L., was presented with a
large cottage loaf gaily decked
with the colours of all nations, as
compensation for his prolonged’
labours - which, according to .
rumour, had prevented his tak-
ing sufficient nourishment during
the preceding days.

Exhaustive details of the Paris
Conference will be available in
book form at an early date.

No résumé, however, would be
complete without some reference '
to the delightful series of distrac-
tions organised by the authori-
ties. These included visits to the
great stations at the Eiffel Tower
and at Saint Assise, and a visit
to M. Belin’s experimental

laboratory at Malmaison.

A battery of large accumulators which are used at the Rome station,
Batteries similar to this are used at the main B.B.C. stations,
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By
A. D. COWPER, M.Sc.,
Staff Editor.

In view of the interest in short
wave work and the number of
articles we have published,
Mpr. Cowper’s remarks on this
subject should not be missed.

Cl

GOOD  deal of
work has been pub-
lished recently, fin
an accessible form
for the radio ex-
perimenter, on the
subject of high-frequency resist-
ances in tuning inductances, and
the bearing of this on efficient
coil design. It is a subject that
has badly needed ventilating for
some time, in
broadcast frequencies, as very
little appeared to be known on
the subject up to a recent period,
amongst experimenters and pro-

fessional designers of receiving -

apparatus alike. A very inter-
esting, popular account of the
whole topic of resistance in wire-

less circuits was given by Prof.

C. L. Fortescue before the Radio
PMC
K.

] l
PYE MiCRO-
AMMETER.

Fig: 1.—A standard type of circuit
¢ for the measurement of relative

! efficiency of tuning mductances"

m crystal reception.

Somety of Great Britain on Feb-
ruary 23, 1925, which would ‘well
repay close study, and some sys-
tematic measurements were given

in an article by Sylvan Harris, in -

Wireless Weekly, Vol. s, No. 14
(January 21, rgzz). Mr. G. P.

T HE TR R R LR

relation to the .

" crystal-tuning  devices, by
~method of measuring -thé whole

LOW-LOSS INDUCTANCES
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The aerial and masts at the amateur station belonging to
Mpyr. J. Augusty, Santures, Porto Rico.

Kendall has also published the re-
sults of measurements on multi-
layer coils by the Moullin volt-
metet method, without the use of
reaction, in Wireless Weekly,
Vol. 5, No. 17 (February 11,
1925), together with some later
observations. in this field.
Optimum Signal Strength
Careful experimenters have
long observed that the optimum
signal-strength in crystal re-
ceivers, on a given aerial and
transmission, and with tuning-
capacities of similar ~order, .is
generally given when ° induc-
tances wound with a generous
gauge of wire are used, e.g.,
with No. 18 or even No. 15 d.c.c.
wiré. In routine testing of large
numbers of various types . of
the

rectified wave at optimum setting
by a microammeter in series with

. the ’phones ‘or a similar high re-

sistance, it was almost mvarnbly

. observed that the fine-wire mduc-

tances ~gave a. poor result, .

much. so that it was almost
always . possible to tell with a
glance at the. . windings and
general design what quantitative
performance the- particular tuner
would show on actual test. For
example, No. 24 or 26 wire would
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give from 60 to 85 per cent. of
the signal-strength given by the
standard thick-wire variometer,
of No. 15 or 16 wire, enamel-
insulated and air-spaced. Care-
ful  quantitative  comparison
showed that No. 18 wire
appeared to represent about the
optimum gauge ; whilst the usual
bugbear of distributed capacity
seemed, when put to a quantita-
tive test, to be quite irrelevant.

A Hank Coil

A simple ‘“ hank ”’ coil of No.
18 d.c.c. gave by repeated and
most careful measurement the
same optimum signal-strength as
the best air-spaced coil of No.
15; and was markedly better
than any commercial device or
plug-in coil compared with it. A
simple type of crystal-set with
two such hank coils as a primi-
tive variometer, described by the

writer in  Modern  TVireless
(December, 1923), gave this
optimum  signal-strength, and

has proved most successful in
the hands of very .many home-
constructors.

Apparent Resistance

However, certain  curious
observations on the apparent re-

(Continued on page 119.)
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The receiver is here seen with the low-loss coils for short wave reception.

HE radio amateur
who takes an active
interest in the pro-
gress of the art is
not nowadays con-
cerned solely with
what is happenmg on the broad-
cast and higher band of wave-
lengths, for with the more exten-
sive use of very short wave-
lengths, the efficiency of which
thas been so often proved hy the
numerous long-distance records
recently established, a new field
of activity has been opened.
Short-Waves

Since, however, the majority of
receivers designed for use or the
broadcast band of wavelengths
and on the long waves are not
adaptable for efficient reception on
the short waves down to about 50
metres, it is usually necessary for
this latter purpose to employ an
entirely separate receiv:r of
special design which will cov er a
limited band of wavelengths only.
This involves the keeping in com-
mission of two receivers if it is

RIS

desired to embrace the whole
range of wavelengths from, say,
50 metres up to the very long
wavelengths used by some of the
Continental stations,

Modern Requirements

It is the purpose of this article
to describe a single receiver which
effectively combines the functions
of a short-wave receiver and a
broadcast and long-wave set in a
very simple manner, and which
gives a tuning range of from 50
metres upwards.

From the simplifred circuit
diagram shown in Fig. 1 (a) it
will be seen that a simple two-
valve circuit is employed consist-
ing of a detector valve and .one
stage of low-frequency amplifica-
tion, while the tuning. circuit con-
sists of a ‘‘ semi-aperiodic’
aerial coupled to a tuned second-
ary circuit with reaction applied to
the latter from the plate circuit of
the detector valve. This arrange-
ment is used on both the short
and the long waves, but, in addi-
tion, for the broadcast and bigher

April 29, 1925
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A New Rec
. Moderi
Low-loss dgsign-for s

"By D.J.S.k

An easily-built recéiver |
wavelengths from !

range, direct coupling may be
employed. Thus simple and rapid ¢
tuning is possible on any wave- 3
length within the range.

The Aerial Condenser

For the purposes of this
receiver a dual tuning condenser,
each section of which gives a
maximum capacity of .ooo3 uF,
is employed in conjunction with

J;E. ®

[ Ry
A R
B
33
su e @) 1o e

Fig. 1 shows at A a simpli
C and D indicate how the ph
coil units and the panel
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1 Conditions

hart and long waves.

IARTT, B.Sc.

whéib.may be used upon
50 metres upwards.

\ e

WOO‘%»

two plug-in units, one carrying a
three-way coil holder, and the
other the special short-wave coils,
which will be dealt with later,
For the short waves only one
section of the dual condenser is
used for tuning, and on the higher
wavelengths tho two sections are
used in parallel. The manner in
which the dual variable condenser
and the coil units are connected

>3
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The dfrangement of the panel m:ity be seen from 'tlus' photogra-ph
which also shows the three-way ¢oil- holder unit for B.BC and
longer wavelengths. -

up is such that the operation of panels secured at right angles

®

‘fied cireuit diagram of the set, whilst B,
b d and :socket connections on the two-

lare arranged, S=socket, P=plug.

.99 8¢ 3; S om
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plugging-in the short-wave unit
connects one half of the dual con-
denser across the secondary coil
and give the circuit shown in
Fig. 1 (a), with C1 having a value
of .0003 uF. Similarly, with the
second coil unit plugged-in for
use on the higher wavelength
range we have the two halves of
the dual condenser connected in
parallel across the coil, giving the
same circuit with a value for C1
of .0006 uF, and also the option
of direct coupling.

Thus it will be noted that the
mere action of changing the units
automatically changes the value
of the condenser Cr. Reference
to the various connections will be
made later.

Design

In designing the receiver the

main points to be considered were

to obtain a layout in which the
wiring was kept as short as pos-
sible, yet at the same time allow-
ing the tuning controls to be
placed in a convenient and acces-
sible position where they could be
operated with comfort. As will be
seen from the photographs, two

0 =280 8.8

by means of angle brackets are
used. On the small vertical panel
in the front the dual tuning con-
denser and filament resistances
are mounted, while the valves and
terminals for battery and tele-
rhone connections are arranged at
the back of the horizontal panel.
Terminals are provided for gepar-
ate H.T. tappings for the two
valves, and for grid-bias on the
note-magnifier. The  panels
measure 10 x 7% in. and 10 X
4} in., and it will be quite satis-
factory to cut these from a stan-
dard 12 x 10 in. panel

Coil Units

Each of the coil units is
mounted on a piece of ebonite
measuring § x 3 in., and each has
two terminals on the left for
aerial and earth connections, that
in the front being for the aerial in
both cases. The unit on which
the three-coil holder is mounted
has five plugs which engage with
five corresponding sockets on the
front of the horizontal panel when
the unit is plugged in. The dia-
grams (b) and (c¢) in Fig. in
which these plugs and sockets are

— ORI
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A back of panel photograph with the upper panel in the foreground.

fettered and numbered 1 to § to
correspond, show how the con-
nections are made. Notice that
socket $1 is connected to the
moving plates of the dual con-
denser, which are all on one
spindle and electrically connected,
and that plug P1 is connected to
the earth terminal.

Short Wave Unit

On the short-wave unit there
are only four plugs, and the
manner in which the connections
are made to give the desired cir-
cuit when the unit is plugged in
may be seen by reference to dia-
grams (b) and (d) in Fig. 1.

Components

The following is a list of the
components used in the construc-
tion of the receiver, together with
the names of the manufacturers,
and it should be remembered that
if other components are used it
will be advisable to make sure
that there is sufficient clearance
in which to mount them,

One suitable cabinet (Carring-
ton Mfg, Co.).

Two panels, one 1o in. X 7} in.
x 1 in. and one 10 in. x 4% in,
x 1 in. (Paragon).

Two pieces ebonite, 5 In. x
3 in. x } in. (Paragon).

One dual square-law condenser,
each half .coo3 wuF (Jackson
Bros.). ’

One L.F. transformer (Eureka,
. Portable Utilities, Ltd.).

Two ¢ Anti-phonic’’ valve-

April 29, 1925

Ten coil sockets and pins for
panel mounting (Bowyer-Lowe).
{Four of the sockets are not actu-
ally used.)

Two  filament  resistances.
(Those used are Royal 35-ohm
resistances for dull - emitter
valves, Rothermell, Ltd.)

One grid-leak (2 m Q) and grid
condenser (.0o03 uF) unit (Mec-
Michael), i

One .0003 fixed condenser with
clips (McMichael).

One three - way
(Burne-Jones).

One single moving-coil mount-
ing (Burne-Jones).

Fourteen terminals.

One skeleton ebonite former
and a 2-in. length of 3-in. dia-
meter ebonite tube (Burne-Jones).

One packet Radio Press panel
transfers.

Square wire, two suitable brass
angle brackets, some 18-gauge
bare copper wire, and a small

coil - holder

holders (Burndept Wireless, quantity No, 22 d.c.c. wire.
Ltd.). No great difficulty should be
LI+ + GB - + TEL 7
I’ ,.

]
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Constructional details such as drilling dimensions should be taken
from this drawing. Blueprint Ne. 115A.

112
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experienced over the construction

of the set, and the first operation

should be to mark out and drill
the two panels in accordance with

the drilling diagram, not forget-.

ting suitable holes. for the fixing
screws for the two angle brackets.
The large circular holes to accom-
modate the valve-holders may be
made with the aid of an ordinary
hand fretsaw, or with an expand-
ing bit, if this is available, Par-
ticular care should of course be
taken in marking out and drilling
the holes for the five sockets.
Wiring

When the components have
been mounted on the two panels
the wiring may be carried out
and no great difficulty is antici-
pated here if as much of the
wiring as is possible is done be-
fore fixing the two panels to-
gether. A study of the back of
panel photographs in conjunction
with the wiring diagram will be
helpful here.

When this part of the receiver

has been completed attention

should next be turned to making .

the coil units. Drilling and wir-
ing diagrams are given for' each
of these, and here again care
should be exercised in drilling the
holes for the plugs in order to
secure a good yet easy fit in the

sockets on the panel when the -~
The unit . [

units are complete.
carrymg the three-coil holder is
quite stralghtforward in construc-

tion, and the points to remember

are that the shanks of the aerial
and the earth terminals on the
left are cut short and the termi-
nals secured with thin 4 B.A.

nuts, and that a washer and ter-

minal head are placed on the
shank of the centre plug in the
front for the purpose of connect-
ing the aerial for direct coupling,
Soldering-tags are placed under
the terminals and between the
fixing nuts of the plugs to facili-
tate connections to the coil-
holder.

The special inductance for the
short-wave ~ unit seen in the

TEL +

+2 HT +

nI1.-

LT+ LT~
®

5

BUAL CONDENSER’
EACH ELF 0003 4 F

©

The wiring of the receiver may be easily followed from this diagram.
Blueprint No. 115B.
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D;etails of the short - wave coils,
dimensions of the ebonite base being
included in this figure.

photograph is wound as fol-
lows :(—

Some fairly thick twine of good
quality, previously well dried, is
wound round the four strips of
the skeleton former in such a
manner that each strip is covered
completely with the same number
of turns of twine, thus forming a
‘“ grooved '’ surface on each of
the four strips on which an air-
spaced bare wire inductance can
be wound, the spacing between
the wires being determined by the
thickness of the twine, which in
the actual coil is such that 34
turns of it are wound on each
strip. The twine is secured fem-
porarily, and is then wound along
one strip, crossed over to ‘the
next, wound back over that, and
so on, the end being securely
knotted to the beginning when
the operation is complete. The-
twine is then treated with a weak
solution of shellac in methylated
spirit, and dried thoroughly.

Turn Numbers

Turn numbers for the coils are
6% turns for the primary and 17
turns for the secondary, the
reason for the half turns being
that the ends of the coils are
terminated at opposite sides of
the former, short lengths of wire
left for connecting pur-
poses. The ends are best secured
by threading the wire through
two small holes drilled in each
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case at convenient places on the
former. The coil is mounted by-
means of two suitable lengths of
4 B.A. screwed rod with thin
fixing nuts.

range can, of course, be extended
over the broadcast wavelengths

"up to those used by the long-

wave Continental stations. Using
direct coupling, a Gambrell A or

With some attention paid to the wiring the connections may be kept
quite short.

The reaction coil consists of 12
turns of No, 22 d.c.c. wound on
the %-in. length of 3-in diam.
ebonite tube. This is secured by
a single 4 B.A. countersunk
screw and fixing nut to a small
piece of ebonite, 1} in. x 14 in. x
1 in., which carries a coil pin
and socket fittinig for plugging-in
to the single moving coil-holder.
The' connections of the coils to
the plugs and terminals on the
short-wave unit are clearly shown
in the diagram on the previous

pag e
Wavelength Range

When this short-wave coil unit
was tested on the actual receiver
the tuning range was from 52
metres to 170 metres. 'With the
other unit, using the smaller
plug-in coils supplied by several
makers—for instance, a Gambrell
‘“af2" for the aerial coil and an
“a” for the secondary—the
tuning range was extended to
about 260 metres with sufficient
overlap. Using larger coils, the

No. 35, and a B or No. 50 will
easily cover the 300-600-metre
band on most aerials.

With- the ‘‘ semi-aperiodic ”’
coupling the tuning will be found
more selective on the broadeast
band, and a No. 50 or 75 for the
secondary coil should be used
here, with a No. 23 or 35 for the
aerial coil. In any .case, the
most suitable coil values for the
reception of any. particular sta-
tion are best found by ‘experi-
ment, and the reaction coil
should be the smallest that will
give adequate reaction and suit-
able control.

Operation

The operation of the receiver
should present no difficulty, and
when first testing it out try both
coil units, and arrange the flexi-
ble connections to the reaction
coil-holder in each case, so that
the receiver oscillates when re-
action coupling is increased,

The H.T. voltage on the detec-
tor valve should be adjusted to
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the best value in individual cases,
and should the receiver show a
tendency to oscillate too freely on
the minimum of the short-wave
range, the H.T. voltage should
be reduced until the most suitable
working value is found.

Extenswn Handles

When operating on the short
waves an extension handle should:
be provided for.the condenser in’
arder to minimise hand-capacity»
effects - in - tuning. - It may be.
found that .on a. certain set-
ting of the tuning condenser,
or over a small- band of wave-
lengths, that the. receiver.cannot
be. made to oscillate; with. the re-
actlon coil specxﬂed though. this
gives. ample - reaction . over the
remainder -of the tuning range..
Thls occurs when the secondary
circuit js- tuned to the natural.
Wa}velengwth of the aerial circuit,
and if it.is.desired to, receive on
or around this wavelength a coil.

KA i
"%
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Details of the long - wave unit,
dimensions for the ebomte baae'
being shown.

of, say, 15 turns of No. 16 d.cic.
may be included in series with the
aerial connection. This will re-
move the natural wavelength of
the aerial circuit .from that on
which it is desired to operate,

< and reaction control will then be
normal on a band around this
particular wavelength.

(4 test report upon the working
of this veceiver will be given in
our next issue.)
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HLJF. Transformer Efficiency

T has often occurred
to the writer how
useful would be an

instrument by -

which comparative

tests of various
makes of high-frequency trans-
formers could be made in such a
way that by the rapid movement
of a switch one transformer could
be changed for another. With this
object in view, the design of such
an mstrument was attempted,
and bearing in mind the absence
of consistency in H.F. trans-
former connections facilities also
were made for the quick change-
over of connections, such as IP
or OP to H.T. positive and IS or
OS to grid.

The Unit

The apparatus resultmg from
these deliberations is shown in
the first photograph, and in order
that the instrument may be com-
plete, aerial tuning, together with
the high- -frequency valve, are
both incorporated in the unit.
By means of a four-pole utility

A Useful Instrument for Comparative
' Tests,

By STANLEY G. RATTEE, M.I.R.E.,
Staff Editor.

Full constructional details are here
given for the building of an
instrument which will be of
considerable utility io the
experimenter.

The instrument includes all the necessary aerial tuning arrangements %
]

in addition to the testing circuit.

switch the connections from one
transformer to the other may be
made at will, whilst by changing
the positions of the Clix the best
arrangement of the actual trans-

i
A

y A

existing between the various com-
mercially-made transformers with
regiard to amplification. A further
use to which the unit may be put
is the matching- -up of trans-
formers for use in two or
more high-frequency stages in a
receiver, in a manner to be
described later. The plug-in coil
seen in the first photograph con-
stitutes the aerial tuning induct-
ance tuned by the variable con-
denser on the left. The two
transformers under test are
plugged into their sockets, as
shown, the right-hand variable
condenser being connected across
the secondary winding of which-
ever transformer is in circuit; the
rapid change from one to the
other is effected by the switch
situated in the centre of the
panel. In regard to the depar-
ture from the more usual practice
of tuning the primary winding,
the reason for such departure is

-

The circurt used in the ingtrument.

Note the connections to the

12-point switch and the Clix adaptors.

former connections may be found
quickly and without difficulty.
Using this compact little in-
strument it is rather surprising
to find the difference of efliciency
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that when the secondary is tuned
some slight increase in stability
is obtained, and to make doubly
sure that undesirable oscillation
will not take place, the positive
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of the low-tension battery is
earthed instead of the negative.

In order that the best arrange-
ment of connections may be
found, an inspection of the photo-
graph will show that the four
sockets of each transformer
holder are connected to Clix with
sufficient flexible wire to permit
" any possible arrangement to be
tried.

The detector portion of the
instrument following the H.F.
valve is a crystal detector, which,
in order that the comparisons of
the high-frequency transformers
may be made under constant con-
ditions, must not be of the cat-
- whisker variety; actually, the
detector used is a Radio Instru-
ments permanent detector, which,
once set, should be left at that
adjustment until the tests are
completed.

The Circuit

Though one would at first

imagine the circuit for a unit

such as that under description,
would be complicated, an inspec-
tion of the actual arrangement
in accordance with which the
instrument is wired shows that,
after all, complication is not

involved ‘to any greater degree -

than is customary in any ordi-
nary simple receiver..

The Switch

The twelve points of the four-
pole utility switch are connected
in the manner indicated, the four
points to the left and right of the
centre contacts being taken to the
Clix adaptors. When wiring from
the diagram care should be
taken to keep the H.F. connec-
tions to this switch and other
components as near balanced as
possible, in order that the read-
ings of the H.F. tuning con-
denser for the two transformers
may not be affected by too great
a difference in the casual capaci-
ties affecting each transformer.
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Components

Though few readers, other than
experimenters and home con-
structors, are likely to build an
instrument of this description,
both of whom will have learned
the folly of buying shoddy com-
ponents, it is, nevertheless,
deemed advisable to give a list
of the components incorporated
in the unit photographed, to-
gether with their origin, for the
benefit of those readers out of
town and foreign readers.

One ebonite panel, measuring
10 in. x g in. x % in.

One o.0005 uF variable square
law condenser (Jackson Bros.).

One 0.00025 uF variable square
law condenser (Bowyer Lowe).

Eight terminals.

Twelve valve legs, or alterna-
tively, three valve holders.

. One microstat (Wates Bros.).

One four-pole Utility switch
(Bume-]ones)

16— |
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The dimensions’ given above should, if possible, be adhered to, for with this layout the wiring will be

found both simple and straightforward.
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One permanent crystal detector
(Radio Instruments).

Set of Radio Press panel
transfers.
Eight Clix adaptors (Auto-

veyors, Ltd.)..

Eight Clix plugs (Autoveyors,
Ltd.). =

Two indicators (Decko).

One coil socket, or socket and
pin for panel mounting.

Wiring the Instrument

_ The layout of the panel should,
for reasons of balancing the trans-
former connections, be carried
out with some thought, and for
that reason the illustration show-
ing the drilling dimensions of the
panel should be consulted before
the construction of the unit is
attempted. With the layout given
the mounting of the components
is both easy and straightforward,
giving easy access for wiring with
even a fairly large soldering-iron,
The wiring in the case of the

original unit is carried in the main
by means of square tinned wire,
but for the connections to the
switch Glazite wire is used to per-
mit the shortest connections to be
made without the fear of possible
short circuits resulting during use.
From the sockets which hold the
high-frequency transformers con-
nections are taken to Clix plugs
by means of rubber-covered flex-
ible wire brought out through
holes drilled in the panel, as seen
in the first photograph.
How to Use the Unit

To make use of the unit for
comparative tests between, say,
two makes of transformers cover-
ing the broadcasting wavelength
band, a suitable coil is chosen for
aerial tuning, and the two trans-
formers are plugged into the
sockets provided. With the
switch thrown to the right, the
left-hand transformer is in circuit,
and after the crystal, valve, and

 Wireless Weekly

aerial and {y psbozmas condensers
have been attended to, with
signals  resulting, the best
arrangement of connections for
the transformer should be found
by means of the Clix. With the
loudest signals obtained in this
way the reading on the trans-
former condenser scale should be
noted and the switch thrown to
the left. In this way the right-
hand transformer is brought into
circuit instead of the one pre-
viously used, and though the
aerial tuning condenser need not
be touched, some slight adjust-
ment of the transformer condenser
may be called for before the
loudest signals are obtained, upon
‘which the changing of the connec-
tions by means of the Clix on the
right-hand side of the panel should
ba also tried. When these in-
structions have been carried out
thebest connections for both trans-
formers will have been found and

PHONES

DETECTOR

L

00025 uF
@

®

. o) |
cz v M

©

- :0005uF

A practical wiring diagram, in which the values are included in addition to the markings for the

Clix connectors.
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the reading upon the transformer
condenser scale should be noted.

Changing Transformers
Knowing the best positions
upon the condenser for both
transformers it is therefore a
simple matter to change from
first one transformer to the other
by throwing over the switch, at

high-frequency transformer coup-
ling tuned by a dual condenser,
and in such cases -as these it be-
comes - 'mperative that the two
transformers are matched or else
nothing like the maximum effici-
ency is obtained,

To employ the unit successfully
in the testing of matched trans-
formers the operation is much the

In wiring up the unit this back-of-panel photograph should be consulted
in conjunction with the wiring diagram.

the same time setting the con-
denser to the required position,
thereby obtaining a speedy com-
parison of results obtained with
the two particular transformers
under test.
Testing

When making these compari-
sons it will be found more satis-
factory to make them upon sta-
tions whose signals are relatively
weak, and since no deliberate re-
action is incorporated in the unit
the finding of weak signals
should not be difficutt! It must
also be remembered that the ad-
justments of the valve and crystal
should not be interfered with be-
tween the testing of one trans-
former and the other, otherwise
the comparison will not only be
unfair but will probably give a
false understanding -of ‘things;
the same remarks also apply to
aerial tuning.

Test for Matched Transformers
Quite a number of receivers
nowadays include two stages of

same as when making compara-
tive tests, with the exception that
when the condenser readings have
been taken for both transformers
and duly noted, the positions of
the transformers are - reversed,
that is, they are made to change
positions. If the transformers
are matched the readings of the
condenser will be the same, that
is, the left-hand transformer will
tune the same as before, and
similarly the right-hand one will
do the same.

Method Employed

If for any reason it is desired to
match three or more transformers
then the changing of either one in
the unit for the third should not
make any difference in the read-
ings of the condenser.
way quite a number of frans-
formers can be tested for match-
ing purposes with the minimum
possible trouble and the assurance
that the matching  is accurate as
determined by the condenser
reading. ' '
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Wavelength Range
Another use to which the unit .

‘may be put is that of arriving at

the wavelength ranges covered by
various transformers, whether
purchased or home-made, and
from an experimental point of
view some very interesting data
can be collected within a short
time,
Weak Signals

* Whenever making any of "the
tests suggested it is recom-
mended that such tests should
always be made upon weak sig-
nals, otherwise the tuning upon
the high-frequency tuning con-
denser will not be sufliciently
sharp to give a true reading.

Probably the easiest way in
which to obtain the desired signal
strength is to tune to the local
station for the best results, and
then before making comparative
tests detune with the aerial
tuning condenser.

In this way really sharp tuning
can be obtained upon the high-
frequency tuning condenser, in
spite of the fact that a crystal
detector is employed, and when
the signal strength is reduced
sufficiently in the manner indi-
cated in the last paragraph the
tuning of the high frequency
transformer becomes as critical
as may be desired.

$000000000000000000000R0000000000000000¢

A NEW BOOK.

secsasness
[IITITYTY

A most interesting little book just
published as w@n addition to the
Radio Press Series is * Wireless
Faults and How to Find Them ”’
(R.P. Series No. 24, 15, 6d., or post
free 1s. 8d.), by R: W. Hallows,
M.A., staff editor. :

The book is a most comprehen-
sive guide to the art of fault finding,
and it is difficult to see how ;the
most stubborn of concealed faults
could evade for long anyone who
has read it and who puts into prac-
tice the extremely simple :but
searching tests which the author
describes. . ‘

Separate . . chapters deal most
thoroughly .with the testing of: all
the more important classes of com-
ponents, and with crystal sets,
single valve, multi-valve and reflex
receivers, in such a way that it

Jbecomes a perfectly simple matier

gradually to narrow down the loca-
tion of a fault until it is finally
discovered in a particular com-
ponent or section of wiring.
Altogether, a book which should
prove indispensable to novice and
experienced constructor alike.
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Low Loss Inductances
(Concluded from page 109)

esesse, o0

sistance of tuning-inductances of
more compact form, e.g., duo-
lateral coils wound with No. 18

N
N

AAAAAAAA.
VVVVVVVY

'-'oaa;

when crowded close to another
turn of the same coil in a multi-
layer, or compactly-wound in-
ductance in general. This is due
to the ! skin effect,”” whereby
oscillating currents of high fre-
quency in any case only pene-

30 TURNS LACH.
MAPOACL .

4000 o

Fig.2
inductances.

d.c.c., or even with three No. 22
d.c.c. wires in parallel, in an
endeavour to produce a short-
wave inductance of minimum re-

sistance, have for some time
caused the writer (amongst
others) to suspect that the

problem was not so simple as it
seemed at first sight; the fact
that very thick wire, such as No.
12 bare copper, did not give any
improvement over No, 18, rather
the reverse, when used for a
crystal-tuning - inductance, also
suggested the presence of other
factors.  The observations and
calculations given in the articles
mentioned above have made clear

what this principal disturbing
factor is: the -enormous increase

in the H.T. resistance of a wire

© Sus

—A circuit for thé comparison of H.F. losses in tuning
Note the variable condenser C. -

trate a very small fraction of a
millimeter into the surface of the
wire; when close to. another
conductor also carrying an
oscillating current the distribu-
tion of the current is still further
distorted, so that in a multi-layer
inductance an' incredibly small
portion of the metal of the wire
is really effective in carrying the

current. The resistance accord-
ingly  increases  beyond . all
measure, It is already six times

or more greater than the D.C. re-
sistance In a wire of medium
gauge isolated in space, for the
broadcast frequencies. Measure-
ments given here on commercial
types of multi-layer plug-in in-
ductances show that the actual
increase 1s many times this,

Our photograph shows the generators at the Rome station. Further
pictures of this station appear elsewhere.
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Multi-Layer Coils

Hence it- becomes intelligible
that a No. 20 and a No. 28 wire
wound in a certain type of multi-
layer coil for short wavelengths
show but little difference in effec-
tive resistance, the No. 20
actually being more ¢‘ crowded,”’
relatively, on the same former
than the No. 28, when mechani-
cally-controlled -air-spacing is
used. Also that with d.c.c. wire
spaced automatically mierely by
the thickness of the - insulation
and by the difficulty of winding
the thicker wire really neatly and
in close turns, the thick wire will
actually score, within limits ; this
is shown by measurements given
here, for single-layer or flat
basket-coils. In fact, the obvious
deduction, which clears up the
whole problem of the relative
efficiency of thick- versus thin-
wire inductances, is that it is a
matter of spacing and effective

Fig. 3.—Details of the lou':-lou
coil former.

utilisation of the larger surface-
area of the thick wire—which
cannot be easily achieved in the
usual compact multi-layer coil.

Distributed Capacity

Ignoring the largely irrelevant
point of small distributed capaci-
ties, the question then becomes
chiefly one of making the most
of a narrow thread of external
surface on the wire used, and of
cutting down dielectric losses in
the finished coil to a minimum.

Aspect-Ratio
The papers quoted indicate
“that ‘an ‘‘ aspect-ratio ’’ (dia-

meter /length) for a single-layer
coil- is not necessarily 2.46 for
optimum resistance : inductance-
value ratio (as with D.C, or with
the lower frequencies) on these
short broadcast waves; but that
a ratio nearer unity is required.
As evidently only the single-layer
inductance can be conmsidered for
an ultra-low-loss coil, and a
winding space of some inches is
required for a secondary-tuning-
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inductance to be used with a
small tuning capacity, say, .ooo1
or .cooz pF, the largest con-
venient size for practical use was
. taken as a starting-point, i.e.,
6 in. diameter; and low-loss
formers of the modern type were
constructed of these dimensions :
6 in. diameter, with 4 in.
maximum winding length, of six
strlps of 3/16 in. ebo»mte about
% in. wide, mounted in slots (by
the aid of Chatterton’s cement)
in ply-wood star-shaped former-
ends, as indicated in Fig. 3.
Then the practical problem to be
elucidated was the determination
of the gauge, insulation, and dis-
tribution of wire on this standard
low-loss former, which gave the
towest effective H.F. resistance
under practical working condi-
tions : for a crystal-tuning induc-
tance, and for a secondary valve-
tuning inductance, on a broad-
cast frequency of approximately
820 kilocycles (i.e., 2L.O’s wave-
length of 365 m.}.

Crystal Reception

In crystal reception, theoretical
deductions had long ago indi-
cated that the determining factor
was rather the severe damping
by the crystal than any reason-
able H.F. resistance of the
tuning-inductance. Hence the old
school of long-wave radio-tele-
graphy engineers was inclined to
scoff at efficiency in crystal-tuning
inductances, even when actual
measurements were educed to
support the thick-wire coils; and
as a result tuning-inductances of
high- H.F. resistance and di-
electric losses, giving from 40 to
60 per cent. only of the available
signal-strength in broadcast re-
ception, have become common.

A Circuit
With the circuit indicated in
Fig. 1 (the standard type of
practical comparison circuit for
testing  tuning  inductances,
crystals, etc.); the relative

efficiency of such poor induc-
tances in comparison with a
standard low-loss variometer
can be measured on a low-resist-
ance P.M.G. aerial within a score
or so of miles from a broadcast
centre ; -earth, lead-in, and all
connections being made of as
high efliciency and low resistance
as possible. A good tuner
should give thus, with sensitive
galena and unscreened P.M.G.
aerial, some 20 microamperes at

a dozen miles, and up to four (or
more) at 30 miles, from a 1} kw,
station and undetr average good
conditions.

The standard variometer in all
these tests was a fairly low-loss
one of No. 18 d.c.c. wound in
slots in _skeleton versions of the

-Harris X-former, a 4 in. square

stator having a 3 in. square
rotor pivoted within it. This
tunes on a P.M.G. aerial over the
usual broadcast belt, but suffers
from the inevitable defect of
variometers in possessing too
much wire for its inductance
value on the lower range, thus
offering greater resistance than
a simple coil.

Comparison of Coils

Comparing this standard with
low-loss coils wound  with
different gauges of wire, turns
close side by side, No. 32 d.c.c.
gave slightly less than the
standard - (on - 2LO’s wave at
about 13 miles) ; No, 26 gave the
same as. the standard; Nos, 24,
22, 20, 18 and 14 dcc gave a
shght 1mprovement (of the order
of 5 per cent., and therefore quite
indistinguishable aurally); Litz
gave the same. sxgnal-strength
whilst No. 18 or No. 1 5 enamel-
insulated wire gave an improve-
ment of the same small order.
The best observed result was
with No. 15 enamel-insulated
wire, bowed alternately inwards
and outwards between  the
supporting strips to simulate a
cylindrical basket, but the figures
were only 28 and 27 micro-
amperes respectively. It s
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evident, then, that once the gross
losses due to crowding the wire
in a multi-layer coil, and to heavy
dielectric absorption, have been
eliminated, the heavy damping of
the crystal swamps any differ-
ences in H.F. resistances in these
low-loss types of inductances,
down to about No. 24 gauge
d.c.c. wire. The smaller number
of turns needed with the closer-
wound finer gauges of wire to
reach the requisite inductance
assists considerably to favour the

_ ol WIGH-FREQUENCY RESISTANCE MEASUREMENT
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Fig, 4.— A curve plotted from

measurements made with the
Fig. 2 circuit.

latter ; thus the No. 26 coil had
but 22 turns as against 29 for
the No. 14 gauge. (The turns
were adjusted by trial until the
coil tuned exactly to the required
wavelength.  Fine adjustment
was made by opening or closing

up the end turn or two.) The
single-wire aerial used had a
capacity of nearly exactly .coo2

pF.
Valve Circuits
Turning now to valve-tuning
inductances, where the heavy
damping  resistance-effect  is
absent, the relative H.F. resist-

This photograph shows the switchboard and charging plant at
the Rome statiorn.
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ances could be readily compared
by the method indicated in Fig. 2,
devised some time ago by the
writer, and regularly practised in
routine tests on tuning-induct-
ances, condensers, etc. This
depends on the determination of
the setting of a reaction-controll-
ing. condenser, which will just
permit  self-oscillation of a
standard hard R valve, of M
about 10, with 50 volts H.T. and
a steady plate-current of 1 milli-
ampere when not oscillating, re-
action being produced by electro-
static coupling wvia the valve
capacities, a low-resistance plate-
variometer being used,
sharply on a fixed small con-
denser (.ooor uF) across it. The
expedient of a radio-choke in the
plate circuit bridged by a small
variable condenser, described
some time ago by the writer for
ordinary reaction control in re-
ception, gives a quantitative con-
trolled variation of this reaction-
effect, by adjusting the H.F.
potential-drop  across  certain
parts of the anode circuit.

Measurements

By introducing a known vari-
able non-inductive resistance at
the point X in the grid-circuit,
in conjunction with a low-loss
tuning inductance, noting the
reaction-condenser settings for
different value of this which just
produce oscillation; and then
measuring the value of X in the
usual way on the Wheatstone
bridge with D.C., the order of
the resistance-increase corre-

sponding to different settings of °

C can be found. The H.F. re-
sistance of the ordinary carbon-
compression  filament-resistance
(which was used for X) is not
necessarily identical with the
D.C. value, on account of the
skin-effect (even though this may
be looked upon as a number of
roughly parallel small conducting
threads, with resistances at every
contact between the graphite
particles, which make up the
conducting chains in the resist-
ance-medium); but the relative
value and order only are required

here. The graph indicates how
closely linear the - relationship
between  reaction - condenser-

setting and added resistance in
the grid-circuit is in practice;
about 1 ohm per degree of con-
denser being the *‘ apparent”
resistance value. This approxi-

tuning -

mate method can be strongly re-
commended to amateur experi-
menters, who do not possess
much laboratory equipment: a
carbon filament resistance, a
variometer, a No, 250 or 300 coil,
a fixed .coor pF condenser, and
a g-plate variable condenser with
proportionate scale, and an

ordinary valve-panel, are all that .

are needed for comparative
observations of a roughly quanti-
tative character. The plate
variometer is critically tuned,
with a constant tuning capacity
in the grid-circuit, and the con-
denser C is then decreased in
value (following up slightly with
the variometer to retain critical
tuning here) until the circuit will
just not oscillate or vice versa.
The difference in reading with

At the conclusion of the Amateur

Radio Congress the Secretary,
Mr. Warner, was presented by the
French Delegates with a ham roll

decorated with the colours of all

nations represented at the Con-
gress. Each day of the Congress
Mr. Warner never took lunch, but
carried on his work only partaking
of a few sandwiches.

two inductances of the same
value but of different construc-
tion then gives a measure of the
difference in their H.F. resis-
tance.
Various Coils

In this way a number of
different tuning inductances were
measured, all on 365 metres, and
in most cases with the standard
tuning-capacity of .0002 uF (with
a low-loss tuning condenser). A
few coils already at hand were
measured at the same frequency
with the particular - tuning
capacities required to reach this;
these are not strictly comparable,
as with smaller tuning capacity
the losses are less and self-
oscillation takes place the more
readily., =~ The table of results
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shows in an  unmistakable
manner the lowered H.F. resist-
ance of the thick-wire coils, when
properly spaced especially. Litz
wire comes out the poorest, on a
low-loss former; No. 15 enamel-
covered wire closely wound is in-
ferior to No. 18 d.c.c. spaced by
its cotton insulation, and is only
equal to No. 20 d.c.c. if bowed
inwards and outwards between
supports basket-coil fashion. No.
18 d.c.c. appeared to be better
than the enamel-covered wire;
but on separating the enamel-
covered wire so that it wound
only 13 or 14 to the inch, the
minimum resistance of all was
observed : so that this represents
a practical optimum.

Basket Coils

Even though favoured by low
tuning-capacity, a basket-coil of
No. 20 on a skeleton former
which gives most excellent re-
sults in actual reception showed
marked inferiority to these low-
loss forms.. (Col. 11.) Yet in
comparison iith an exactly
similar basket-coil wound with
No. 22 d.c.c. wire, or with a
conventional type of solenoid
wound with No. 2o d.c.c. on a
three-inch wax-impregnated card-
board former, its superiority was
manifest.  The greater spacing
given by the clumsy thick d.c.c.
wire comes into obvious play
here. One of the most favour-
able types of commercial multi-
layer plug-in  coils, carefully
spaced and of an unusually
generous gauge of wire, gave for
the No. 5o size a H.F. resist-
ance far above the worst of these
(Col. 1); another familiar multi-
laver type of crowded thin wire
was of too high a resistance to
measure at all in this manner, the

‘“ apparent >’ resistance value
corresponding to well over zo
ohms. This is in exact accord-

ance with the properties of such
plug-in inductances when used in
practical short-wave reception:
the flat tuning, and large re-
action-coupling  required for
attaining sensitive reception. -

Table

In connection with the table it
must be noted that the valve
operating  conditions  varied
slightly from test to test; results
in any one column are compar-
able, but not from one column to
another. The relative values
only were required, in any case.
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The practical conclusion from
these experiments is that :—

(a) For crystal reception a low-
loss former of the type indicated,
with a single-layer winding, has
already cut down losses so far
that little practical gain is
obtained above No. 24 gauge
d.c.c. wire, with ordinary p'uallel
tunin

(b) For valve-reception,
small tuning capacities, the mini-
mum resistance is obtained with
No. 18 enamel-covered wire
spaced about 13-14 to the inch.

All for the broadcast range of
around 300°'to 400 metres, and
probably up to 500 m. or so -and

on a 6 in. diameter low-loss
former. These results probably
will require revision for the

higher frequencies, where stouter

y\'lth ]

N

Results

The actual results achieved in
reception on a O-V-r or O-V-2
transformer-coupled receiver with
a tuning-inductance following
this design, with Reinartz re-
action, and aperiodic aerial
coupling, are so remarkable that
the writer hesitates to publish

‘them. An outside aerial becomes,

e.g., a positive embarrassment, at
short ranges, and good distances
can be covered with comfort and
enjoyment on an earth-lead, or no
aerial or earth at all. It is quite
a new world of reception that
offers.itself to the experimenter :

I can only heartily recommend
this virgin field to the enthusi-
astjc - listener who is w 111m;:, to

wire and more generous air- take a ‘little trouble in fine
spacing appear to be indicated. - tuning.
HIGH-FREQUENCY RESISTANCES.
Reaction-Condenser Settings for bare Oscillation : A = 365 m.
Tuning Capacity : .0002 uF. ) N
I. I1. IIT. Iv. | . V. VI.
Standard Variometer. No. 18d.c.c.
86 86 — — — —
Low-Loss Inductances.

6 in. former, Litz .e .| 52 — — — — —
No. 24 d.cc. .. . ..] 50 — — — — —
No.z22d.cc. .. .e o] — 35 — —_ — —
No.zo0d.cc. .. .. — 30 58 — — —
No. 18 d.c.c. .. ..l 37 — 53 72 72 —
No. 18, enamel close- wound o — — —_ g0 — —

Do. do. open — - — 7 — —

No. 15, enamel 40 — — —_ — —

No. 15, bowed .. — 30 58 — 8o —
Other Types. v

Basket-coil, No. 20 d.c.c. .. 75 — p— — — —

Large basket-coil on skeleton
former, with .oooo7 uF, No. 20 .

d.c.c. .. .. L= 70 — — — 34
Do. do. No. 22,d.cc;|] — — — — —_— 62

Single-layer coil on 3 in. waxed
cardboard former, with .ooot
uF, No. zo d.c.c. — — — — — 50

Good type of commercial plug: )
incoil, No. 50. (?) No.z22d.c.c.|] 98 — —_ — — —

:.l‘.'.'.-.l..l.l.......l..............": ) time being abOut thl‘ee hoUrs a
: Envelope No. 5 t  night. But it was a week well
H _ :  spent. All my friends are greatly
H soe ssocncessiesenelr rinterested, and lose no “time  in

Sir,—In Envelope No. 5 you ask
“ Omni Re-

anyone making the’
ceiver " to send in a report on
same. 1 give mine with pleasure,

It was just the set 1 was loolung
for. 1 have had it in operation a
month up to date, and during that
time 1 have tried the following four
circuits : One-valve Reflex, STro0,
H.F., D.,, L.F. and detector and
two L.F. "Each one was wired up
in less than ‘1o minutes, and the
results obtained equalled in volume
and range a set that had been made
for the circuit. From start to
finish, including making of the
cabinet, it took a week, my spare

hearing a new circuit.

Six months

-ago 1 was quite content to make

_crystal sets.

Then T started read-
ing' Wireless Weekly, Modern Wire-

“less, and when The Wireless Con-

structor made its appearance |

-became a regular reader of- that

also. I have made several valve
sets since, all with the help
of  your books. There is no

'doubt about the Radio Press lead-

ving.

"I think that any experimenter
who "is a regular reader of vour
papers is missing his way in not
making the “ Omni.”” The only
critical point to watch is the coils,
and once you get the rlght com-

122

: criticism

- well-informed, comment.

- boundless

April 29, 1925

i
: "OBITUARY :
R. GODFREY ISAACS,
Mbrother of Lord Read-
ing, whose death was
announced in our last issue,
resigned last. November the
office of managing director
of the Marconi Company,
which he had held since 1gro.
His illness was short. and his

death, at the age of 58, was un-
doubtedly hastened by overwork.
In addition to outstanding

financial ability, he possessed an
astonishing energy and industry,
with

which he devoted un-

Mr. Godfrey C. Isaacs.

remitting  enthusiasm to the
affairs of the company. The
period of his service has been one
of great development in wireless,
and it is hardly too much to say
that the company owes as great a
debt to Mr. Isaacs on the busi-
ness side as -it does to Mr.
Marconi on the scientific side. It
may be that Mr. Isaacs’s methods
were not always ~exempt from
and both during the

famous © Marconi  *“ scandals ”’

.and in various litigation he had

to face severe, if not always
But he
will be long remembered as a
man- of remarkable gifts .and
‘enthusiasm. for the
new science with which he had

. linked his commercial fortunes.

“bination for the circuit being used
it will practically knock vour head
“off with the volume if vou keep the
" phones on.
‘pleted the ¢ Wavemeter,” by

I have also just com-
Mr.
Harris, in the February number of
Modern Wireless, and that, to-
gether with the Omni, should take
some beating.—Yours faithfully,
Stockport. W. WhiTE.

e
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‘“ THE FOREIGN RADIO
TIMES."*

Sir,—Your new publication, The

Foreign Radio Times, as a supple-

ment to Wireless Weekly supplies a
long-felt want to all who are
interested - in this subject. While
it is a good step in the right direc-
tion, it would be 'still more interest-
ing if other stations could be in-
cluded, stich as’ Rome, Stockholm,
Madrid, etc. -

You are to be congratulated on
your énterprise. You were the

pioneer in publishing, firstly, foreign

time tables, and now the -detailed
programmes, which- give a greatly
added interest in wireless generally,

and especially in long-distance

reception.. -
The - - programmes - published

enable - me . ‘to identify stations

received, but hitherto unidentified,
and to tune in ‘to many others,
As a regular reader of Wireless
Weekly, 1 think the new feature
has added greater interest to an
already popular publication.—Yours
faithfully,
J. R. C

Bristol.

‘SIR,;Although I have taken in
your three journals since their com-
mencement, I have rarely found a

A four-valve family receiver as
made by Mr. Wiggins.
more useful feature than the Foreign
Radio Times. This statement, [

assure you, is in no way derogatory
to the usual excellent standard of
your papers, which I find more and
more interesting and instructive,

With regard to recent corre-
spondence upon the subject, 1
should be sorry to see the Foreign
Radio Times made a feature distinct
from Wireless Weekly, and think
the inclusion of the American
stations less useful than detailed
programmes of Madrid, Brussels
and Munster, which latter comes in
best - of the German stations.—
Yours faithfully,

R. F. K. GoLpsmitii.
Dorset.

APPRECIATION

Sir,—Once again I have to thank
the Radio Press for their designs
and helpful periodicals. A few
notes on my second effort at con-
struction may be of interest. A
three-valve set, using the Reinartz
design of Mr. Stanley G. Rattee
(Wireless Weekly, March. 25) for
the first stage, transformer-coupled
for the second and resistance-
capacity coupled for the last, the
whole arranged behind the panel

Some well-known faces. A group of British delegates to the International Amateur Radio Conference,
a report upon which appears earlier in this issue.
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with telephone jacks for one, two
or three valves, as in Mr. Rattee’s
three-valve set in Wireless Weekly
of March 4. The coil-holder, to-
gether with a plug and a socket for
the aerial ‘and earth leads, is
mounted on. an ebonite strip on one
side of  the cabinet. A small
ebonite block on the other side has
a flush mounted valve-holder. Rub-
ber covered flex connections run
from the coils, aerial and earth to
five terminals on the back of the

Foreign Radio Times, 1 hope now to
enjoy many of the foreign pro-
grammes.
Again wishing you continued suc-
cess.—Yours faithfully,
G. M. Parr.
Tunbridge Wells.

ENVELOPE NO. 2.

Sir,—I have enclosed photographs
of a four-valve family receiver
{ have

from your No. 2 Envelope.

My. Walter Sherratt, who has established wireless communication with
Reikjavik, Iceland, is, we believe, the first amateur to accomplish this feat,

panel. Likewise flex connections

run from the valve-holder to ter-

minals on the baseboard.

My various batteries being kept.

together, the leads are braided to-
gether and, fitted to an old -H.F.
transformer . former,  which plugs
into the valve-holder. By 'this
means the unskilled members of the
household (including myself) cannot
- verv well connect up the batteries
wrongly. . The flex connections to
terminals behind the panel enable
one to remove ‘‘ all the works "' if
_ necessary without . much trouble
and at the same - time secure a
-*“ clean ** front panel with only the
condensers, .rheostats and jack
sockets on. it.

As regards- performance, I am
very - pleased ‘with it, now that I
have mastered the coupling of the
coils; the Reinartz reaction is de-
lightful.
south of London, 4%0 ft. high,
2L.O comes in -almost unpleasantly
loud on the outdoor aerial (75 ft.

long, single wire, 20 ft. lead-in and-

‘about 30 ft. high) on one valve.
Very pleasant’ phone strength is
obtained (also on one valve) with

25 ft. of No. 26 d.c.c. wire hung .

round the ceiling. Bournemouth,
Manchester, Newcastle, Madrid and
Petit Parisien all come in well, par-
ticularly the last. Thanks to your

tilation and revision.
Situated some 35 miles .

only made the necessary alterations
to have valves and tuning -coils in-

side, as I wanted these parts out of.

the way of being damaged. I am
highly delighted with the receiver,
and consider it all that can be
desired. T am now making the
three-valve All-Concert de
No. 4 Envelope, and must congratu-
late: Radio Press on such perfect
designs.—Yours faithfully,
Epwin O. WiGGINs.
Smethwick, Staffs.

SIGNAL STRENGTH

STANDARDS
SirR,—I have observed lately
several letters on the subject of

Joud-speaker strength, and venture

to suggest that the question of
phone strength requires equal ven-
While appre-
ciating that individual tastes differ
and also that freedom from distor-
tion and interference and the
‘¢ background of pure silence ’’ have
a not inconsiderable bearing, I feel
that something better than the
present vague generalisation is pos-
sible.” It may make .my ~ideas
clearer if I take the case of a single-
valve receiver in constant use here
some 35 miles south of London.
Now, at various times I have re-

" ceived most of the B.B.C. stations,
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including some of the relays, four
French, three German, Madrid,
Brussels and Hilversum, so that the
set may be regarded as reasonably
efficient, but I am not going to pre-
tend that I would take an armchair
and sit down for the evening with
any of those stations other than
5XX and occasionally 21.O, except
under exceptional conditions. I am
going to suggest a numerical scale
on the following lines. (This may
be a hardy annual, but I am com-
paratively fresh to radio.)

Strength o0.—Very weak; music
just audible.

Strength 1.—~Weak; music and
speech audible, but latter not dis-
tinguishable. .
.Strength  2.—Moderate; speech

distinguishable, but not loud enough
for continuous enjoyment.
Strength 3.—Comfortable strength,
.Strength 4.—Loud—* the gramo-
phone in the small room ”’ effect.

Strength g5.—Too. loud without
detuning. )
Applying this. to my own set
results as follows under normal
conditions of reception :—
5XX - e 4
2L.O ... 3
Radio-Paris ... e 2:3
Madrid, DPetit Parisien,
Hilversum, Bourne-
mouth, Newcastle e 2
The rest ... .. O
(The position of Bournemouth
above is peculiar, due possibly to
local conditions, but it always

~comes in badly, and usually distorted
in addition.)

I certainly feel that some such
scale as the above would give a
better idea of performance than the
phrases “ The local station was
received at excellent strength,’”
while “ XYZ apd ABC were quite
audible in the phones.” Would the

e
A back of panel view of Mr.
Wiggins’ receiver.

tester have liked a whole ev enmg, of
even half an hour, of XYZ? .
The average listener wants af

evening’s entertainment, not a DX
hunt in the ¢ Forest of Morse,”’
though the latter is occasionally

entertaining as a diversion, and 1.

feel that some such scale as that
indicated would give a better idea.of
the capabilities of a set than the
usual remarks in test reports about
the ‘ local station being received at
fair strength ’’ or merely that
‘“ several of the  B.B.C. stations
wer¢ received -without- difficulty.”
The conservatism of Radio Press
test reports is excellent, but cannot

T g e e S
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we get a more quantitative basis for

estimating performance >—Yours
faithfully,
G. M. Parr.
_Tunbridge Wells.
APPRECIATION

"Sir,—Having been - a- regular
reader of The Wireless Constructor,
and having made up two sets
described- therem I thought I should
like to express my apprecxatlon of
Mr. Percy W. Harris’s receivers. 1
built up first his * Single Valve,”
as described in the December num-
ber. 1 did this while waiting for

some parts for a larger set, and
found it very efficient, and since
then I have built his * Three

Valve *’ as given in the April Con-
structor, and I am  exceedingly
pleased with the results. I can pick
up all the B.B.C. stations on the
loud-speaker without  touching
’phones for tuning in, and many
foreign stations as well. Hilversum
came in beautifully on Sunday,
March 29, on the loud-speaker, and
Cardiff also was very good in the
evening. The set is extremely
simple to operate, and English
stations come in so easily that it is
no trouble to pick out the one you
want.

Thanking you.—Yours faithfully,

P. J. Jackson.
Lowestoft.

A CANADIAN READER’S VIEWS
ON EUROPEAN CHAOS (?)

Sir,—I am pleased to find
Wireless Weekly, Modern Wireless
and The Wireless Constructor on
sale in bookstores in this city, and
I bought a copy of Wireless Weekly
recently and was a good deal in-
terested in the article;, ‘“ The Inter-
national Aspect of Broadcasting.”
It seems to me that in order to save
broadcasting in Europe from chaos
it is absolutely necessary to call an
International Conference to settle
the matter of wavelengths and of
international brbadcasting difficul-
ties, and I have understood from
the American Press that such a con-
ference is .to meet next autumn
sometime,
to find no more difficulty in settling
the question of wavelength interfer-
ence in Europe than we have on this

side in the U.S. and Canada with

our 200 and more broadcasting
stations. It is just a case of har-
monious agreement for the benefit
of all.
H. RoBerts.
Kingston, Ont.

6HC.

Sir,—I would be very much
obliged if you could give publicity

Such a conference ought

Wireless Weekly

The name and address of 6HC is
as follows: H. Cooper, “ Morning
Dawn,” Burnt Ash Lane, Bromley,
Kent.

Apparently my address is un-
known to many amateurs, and I
understand that several have reports
for me, but do not know where to
send them.—Yours faithfully,

H. CoopEr.
Bromley.

AERIAL CURRENT VARIATIONS

" Sir,—With reference to one or
two of your- articles, ** Random
Technicalities,” ~and particularly
to your remarks’ regarding derial
peculiarities and apparent  incréases
in transmitter aerial current when a
second aerial in the neighbourhood
is in sympathetic tune, I may add
that Mr. W. Bakewell and myself
co-jointly run a wireless station in
a common room, as we both have
all the necessary permits. We have
several aerials, earths and other
ornamentations. :

On Sunday mornings when work-
ing on the 400 metre band on tele-
phony we not only found all you
state (to be our experience), but also
that when a g5 ft. single L receiv-
ing aerial is in use for reception
that if this aerial is = switched

to the following short paragraph :—

through to the set whilst we hail
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someone on the transmitter, and
that on its own aerial (a 45-ft. win),
the transmitter does not reach at all,
although, as you say, the current
in the aerial increases. We took this
matter up with a local amateur; he
is not three miles from us, and we
found that when the receiving aerial
was in sympathetic tune with our
transmitting aerial, he could not
pick us up on a 6 H.F. Marconi
receiver. On cutting out the re-
ceiving aerial and not touching the
transmitter, our telephony range
was 70 miles. Hence we always use
a cut-out D.P. switch on the receiv-
ing aerials and earths. This is in-
deed a nasty knock for any enthu-
siastic transmitter, particularly he
who worships ‘‘ aerial amps.”
Regarding Exide wet H.T. bat-
tery, type BK, such as you describe,
we have some 400 volts of this make,
and 300 volts are not of the type
where the single plates at the end of
each row simply sit on the top of
the container, but are fastened down
with a lead nut on to a pin that is
fitted right through the top ring of
the container into the container
proper.
This method has certain disad-
" vantages, but the later type is much
better, and the oil
¢ Exides " for floating on the cells
is excellent, saves all acid spraying
and creeping, and i{s worth recom-

“their oil, ail worry disappears.

supplied by-

mending. Once having got the con-
tainers dead clean and dry and filled
with new acid with jin. layer of
The
type BK stands up well even to
transmitting ; regularly we discharge
at 6o and %o milliamps, and they
are in excellent condition after 18
months’ use, and that is covering
two wireless winters. We have also
got 120-volt Hart wet H.T. battery,
very excellent, too.—Yours faith-

fully, R
C. W. AsHTON, 5CW.
Steke-on-Trent, Staffs,

-

MR. HADDICK'’S CLAIM

Sir,—I should esteem it a favour
if you would grant me a little space

_in your valuable columns to inform

Mr. Houston and others that I have
received no communication whatever
from Mr, Haddick in regard to the
challenge 1 made him through the
columns of Wireless Weekly dated
February 25, 1925. Due to this
fact I am now thoroughly convinced
of the inaccuracy of Mr., Haddick’s
claim, viz., to get any station with-
out interference from 2BE on the
circuit mentioned.

Thanking you in anticipation.—
Yours faithfully,

SamueL A. Boorth.
Belfast.

April 29, 1925

A LONG-RANGE TWO-VALVE
RECEIVER

Sir,—I have been a subscriber to
The Wireless Constructor since
No. 1 came out, and admire the
parer and its ‘ get-up,’’ etc., very
much.

Graduating through several
crystal receivers and a one-valve
reaction set (with which, by the
way, I once tuned in America), I
have achieved my desire to date,
i.e., a long-range two-valve set,

I suppose you are continually
being overwhelmed by congratula-
tions on Radio Press sets, but I
thought I would like to add my little.’
quota of thanks. The Wireless
Constructor has not yet published a
straight H.F. and Detector cireuit,
has it? [ wanted one, and a chum
lent me Wireless Weekly, dated Sep-
tember 17, 1924. Therein was a
long-range receiver, described by Mr.
John Underdown.

I built this set, using the best
materials I could afford, Cossor
valves, Sterling square law conden-
sers, Polar coil-holder and Igranic
coils, etc. The results have
astonished me.

My aerial is 70 ft. long, and aver-
ages about 20 ft. high.

During the two months I have
been using this set I could get any
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B.B.C. station at will, on almost
any evening, and on most evenings
they all came in well. Aberdeen is
inclined to be rather indistinct at
times, and usually is accompanied by
lots of Morse. German and French
stations come in more strongly than
our own!

Last Sunday morning, early
(2 am.) I tuned in three American
stations—two unidentified and .the
other was Springfield, Mass.

1 should very much like to know
why it is that the *‘ Jerry ' sta-
tions and Bournemouth and Man-
chester and sometimes Newcastle are
quite as loud as London.

In spite of very careful tuning I
cannot get London any louder than
Manchester or = Bournemouth, and
not nearly so clear!

Chelmsford, of course, comes in
loud, but Chelmsford will come
in on anything.

By the way, I hung an ordinary
galvanised washing bath up in the
room and soldered a lead to it which
I carried to aerial terminal of set.
Both Chelmsford and London came
in on this, XX being quite loud. 1
can also get 5XX without any aerial
or earth at all.

Next vear I intend to build an
“ All Concert 7’ set—at present funds
do not permit.—Yours faithfully,

J. J. MARKWELL.

Framlingham,

[A receiver embodying such a cir-
cuit was described in The Wireless
Constructor for May.—Ep.]

THE TWIN-VALVE RECEIVER
IN SOUTH AFRICA.

Sir,—You will, no doubt, be
pleased to learn of the following re-
sults obtained with the Twin-valve
set made by myself from instruc-
tions given in The Wireless Con-
structor for January, 1925, by Mr.
John  Scott - Taggart, F.Inst.P.
AM.ILE.E. As you are probably
aware, our chief trouble out_here is
the prevalence of X’s, but neverthe-
less, the results obtained are really
remarkable.

Wireless Weekly

sen’s fairy tales, but they can be
verified by several independent
witnesses. ‘

Your interesting paper is a boon
to us out on the backveldt, and I
look forward to its receipt every

month.  With best wishes for the
success of Radio Press.—Yours
faithfully,

H. G. H.
Bethiehem, O.F.S., '
South Africa. *

A NEW SOCIETY,

SirR,—You may probably think the
following information of interest to
a few of your readers, if so, will
you kindly have same inserted in
Wireless Weekly.

Condenser
i Aerial .F. .
%:‘Eﬁgng?g Distance. Congfelr?ser. TIr{a.Es- Reaction. Result.
former.
. Miles. Reversed.

Capetown 375 695 08 46 35 Fair L.S.

Durban 400 200 110 54 35 Good L.S.
results.

Johannesburg 450 165 125 68 35 Good L.S.
results

Within five minutes of connect-
ing up the set for the first time 1
was successful in picking up JB, and
the other two stations came very
easily. The results read as though
they emanated from Hans Ander-

A society has been formed for,
wireless enthusiasts in the Eastern
District of London named the
Tower Hamlets Radio Society. All
interested are requested to call or
write to .the Hon. Secretary, F.
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Goodman, 47, St. Paul’s Road, out by accident.
Bow, E.3

This society has been. formed,
further, to - a suggestion of the
Radio Society of Great Britain, to
whom we are applying for affilia-
tion.

Thanking vou in anticipation.—
Yours faithfully,

F. Goopman,

London, E.

20-METRE TRANSMISSIONS.

Sir,—We would be very grateful
if you would announce to your
readers that the Radiogiornale
transmitting station in Bellagio;
Lake Como, Italy, sends out every
Sunday, at 3 p.m. G.M.T. on 20
metres and at 4 pm. G.M.T. on
40 metres. Input power 30 watts
approx. QSL will be welcomed.,

With best regards.—Yours faith-
fully,

IL RADIOGIORNALE.

Milano, Viale Maino g.

CORRODED ACCUMULATOR
TERMINALS

Sir,—I am sending you the most
valuable hint I know of in connec-
tion with accumulators, and trust
it will be useful to your readers.

For many years I have been at a
loss to-discover how to free corroded
battery terminals, and found this

Wishing to make
a connection to a badly corroded
terminal,. [ decided. to solder the
wire to the terminal, Imagine my
surprise when the terminal came
absolutely loose as soon as the iron
made it hot. The ease with which
tetminals can be freed in this
manner has to be seen to be
believed.—Yours faithfully,
C. BaxTER.
Birmingham.

THE J.B. STATION.

"Sir,—1 have pleasure in sending
you herewith a few details of our
Johannesburg -broadcasting station,
JB, for the benefit of your readers.

JB was officially opened on
July 1, 1924, after two weeks' ex-
perimenting. The complete station
is housed on Messrs. Stuttaford’s
buildings in the centre of the town,
this building being the highest and
most convenient. The studio is on
the third floor and the transmitting
instruments on the top (ninth floor).

JB is equipped with a goo-watt
Western Electric installation, which
has proved to be very efficient.
The wavelength in use is 450 metres,
making it possible for standard
B.B.C. sets to be used.

The studio is well equipped and
laid out, and it has been said by
several visitors that it is one of the
best studios to be seen anywhere.
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Very good results have been
obtained at long distances on ]B,
though, owing to the climate,

atmospherics are troublesorhe. Nor-
mally JB is received in Cape Town
(800 miles) on four valves, i.e.,
1 HF.,, D, 2 LF., and Durban
(350 mlles) on three valves, t.e.,
F.,,  D., 1 L.F. However, at
tlmes Cape Town amateurs have
received JB using a detector valve
with reaction. An amateur i
Nairebi, British East . Africa (abont.:
1,700° miles), ‘has heard JB on his
four-valve set (Family Four-Valve;
Radio Press Envelope No. 2).
. Of the three South African broad- :
casting stations (JB, Johannesbhurg;-/
Durban and Cape Town), Johannes- -
burg is by far the most popular,
both in quality of transmission and |

programmes. The latter include’
market reports, stock and share
market, weather reports, time sig-

nal at 9 p.m., and each week-day
JB works for seven hours with
varied programmes. On Saturdays
until 11 p.m. dance music, and
Sundays from 8.45 p.m. to 10.30
p.m. Sunday evening concert.
“JB’s Station Orchestra has the
pick of the South African musical
talent, and the combination would
be hard to beat.—Yours faithfully,

R. N. LENNARD.
Johannesburg, South Africa.

Builders of this

COLVERN Tuning Condensers BRING IN DISTANT STATIONS

For the TROPADYNE
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AND PATENT NO.
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SUPPLIED WITH RED
OR BLACK SLEEVES,

_Sockets 4d. each.

Denmark Road, Ealing, London, W.13.

SLIDING CONTACT. Ne.S5. 1/3 each,
THE GIBSON TERMINAL COMPANY, *Phone +—
EALING 65.

from your

BROKEN VALVES MADE EQUAL

Dealer.

TO NEW IN FIVE DAYS.

Guaranteed to give Satisfaction or Money Returned.
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e enclosed

The sccurate tuning which the
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Spencer Works,
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Anti-Vibro Valve-Holder
From Messrs. Phipps & Read
come samples of an anti-vibration
valve-holder, made actually of fairly
soft rubber, for which, in addition, a

lowered casual capacity is claimed.

The valve-leg sockets are mounted
in a disc of rubber 1} in. in dia-
meter and about 1 in. thick, one
socket (the plate socket) being
enamelled bright red as a precaution
against  accidental short-circuits.
Four No. 4 B.A. holes are required
in the panel, through which the
back-studs of the sockets pass; the
disc itself acts as a drilling jig for
this operation.  Small soft rubber
sleeves are then placed on_the legs
and ebonite back-nuts over them;
connections to the studs are to be
made by soldering.

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

On actually mounting a holder, as
described, on a small panel, it was
found that this was quite a simple
operation; with a D.E. valve of
notorious microphonic nature in-
serted in this and included in an
ordinary reception circuit, a greatly
diminished sensitiveness to ordinary
jars and vibration was immediately
noticed, gquite a sharp rap on the
panel or table giving but a slight
ving in the.’phones in place of the
usual. booming sound.
oscillated with ease. Although the
legs were a fairly tight fit in the
holes in the panel, the whole mount-
ing was so flexible that considerable
care had to be taken not to insert
the valve in the wrong orientation;
the red colour of the anode socket is
a wise precaution here,

" not

The valve.

The from

insulation-resistance .
grid to anode and from grid to fila-
ment was satisfactorily high in the
case of two out of three sockets

examined; the third showed 100
megohms from grid to filament
sockets, and 200 elsewhere, This is
low enough to cause much
trouble in practice, though it were
preferably somewhat higher. The
capacities from grid to both filament-
sockets connected together, and from
grid to plate-socket, after eliminat-
ing leads, etc., came out at 3.1 and
1.3 ppF respectively, as compared
with similar figures for a conven-
tional solid ebonite socket of 3.5 and
1.4 puF  respectively, showing a
small, but generally inappreciable
diminution in casual capacities in the

favour of these sockets.

Protect your
set from

static charges

It is only natural for your aerial to
accumulate a heavy static charge—
especially when lightning is about—and
for the safety of your set when not in use
you should fit the Igranic FEarthing
Switch. You will thus protect the more
delicate component parts by preventing
the accumulated charge from discharging
through the receiver. At the same time
you will protect your home from fire, as
it is possible for sparks due to the dis-:
charge, to ignite inflammable material if
near at hand. The Igranic Earthing
Switch is of an improved type having
spring switch contacts ensuring perfect
electrical conductivity. Price, mounted
on solid ebonite base. 3/
Ask your dealer about it.

DADinakes all
' o e

The “ Kumfi” de Luxe Ear Pad is a
veritable boon to listeners, Instead of
the hard surface of the headphone ear-
pieces pressing continuously on your ears,
vou have instead a soft, luxurious pad
that relieves pressure and prevents all
discomfort.

The “Kumfi” de Luxe Ear Pad is the
only scientifically prepared pad. It is
hygienic and absorbent, and shuts out
exterior noises. Try a pair and add
greatly to your comfort; they are easy
to fix and easy to remove.

‘KUMF?
De Luxe

IGRANIC Write for List Y54,
RADIO DEVICES 7
EARPAD | . AT

Honeycomb Duola-
teral Coils, Fixed and
Variable Condensers,
Filament Rheostats,
Intervalve Trans-
formers, Variometers,
Variocouplers, Bi-
plug Coil Holders,
Tri-plug Coil Holders,
Battery Potentio-
meters, Vernier Fric-
tion Pencils, Electric

/32

Sold by- Wireless Dealers,
or post free from the
makers, on receipt of 1s. 3d.

A. De ST. DALMAS & CO.,

. 149, QUEEN VICTORIA ST., LONDON,
, " Works :

Limi Soldering Irons, ete., BEDFORD,
LElCElésl'd'ER o NS “m’y the BIRMINGHAM cﬂz’i‘;’f?fi“ GLASGOW
. o IGRANIC guaranice. | Trppy MANCHESTER ~ NEWCASTLy
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Aerial Masts
We have had an -opportunity of

trying in a practical manner the

type of tubular steel aerial masts
~upp11ed by Messrs. John & James
Laker Co. These are made up of
handy sections of very light, large
diameter steel tubing, -the sections
being connected together by a
strong wooden plug inserted in the
ends, and by bolts. -Rings for stays
at proper intervals are provided and
a cap for the pulley. The base
rests in a metal fitting to be sécured
on a substantial wood btase-board;

but no special foundations, cement,
are needed,

pillars or ¢ tabernacle *’

beyond  a ‘firmly-rammed patch “of
ground. The stays are properly
relied upon' for withstanding the
strdins, and for securing them long
iron -stakes, equipped with
rings, are prov1ded for driving into
the ground. - The whole mast, even
if of considerable height, takes down
and packs  into a comparatwely
small * bundle ~ for transport, the
smaller parts being sent packed in-
side the hollow spars. Insulators
for the stay- w1res, the wires them-
selves, and a ‘‘non-jam "
are provxded with the mast, but not
halliards, nor aerial msulators

Two 4o-ft masts of this type, on_

trial, were ‘unpacked and put to-
gether and the twelve stays, each
cut- to length, affixed,

‘efficient

epllt '

“these

pulley

and the -

stakes, etc., arranged, by one man
in just over a day's work. The
whole 4o-ft. mast, when lying on
the ground, could be lifted by one
hand. Actual erection of the two
masts took four men and two intel-
ligent helpers (to stand by the guy-
ropes, etc.) just two hours. A 25-ft.
ladder was used, as suggested by
the makers, roped to the one mast
for this purpose; the other mast
was hauled up by the stays from
first-floor windows, as it happened
to be near the house. The opera-
tion -was performed with consider-
able ease, although there was a high
wind blowmg at’ the time. The
finished masts had a very graceful,
appearance, .- with  the
slender ceritre pole:and symmetrical
stay-wires,” and were, ‘if anything,
an ‘ornament to the garden rather
than the reverse.

We ‘can strongly recommend
businessliké ~but - graceful
masts. A variety of: sizes are sup-
plied, up to the lofty type favoured
by the amateur transmitter.

-'Regal Variable Condensers

Messrs. Regal Radio Components
Co. have submitted samples of their

32-plate and 16-plate variable con-

densers, of the snail-cam or “square-
law ' type. These have metal
frames,” with large insulating bushes
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thick and over 1 in, dia-
meter, giving accordingly much
lower losses than the customary
absurdly small, thick bushes fitted
in  many types of metal-frame
variable  condensers, when in
use on the shorter waves. The
usual one-hole fixing device is
provided, and substantial, easily
accessible terminals, Spring 'washers
give good electrical contact to the
moving plates, and render the action
of the condenser smooth and cer-
tain. On test, the maximum capa-
city of the l'lrger instrument was
about .00065 #F, minimum 25 uuF;
the smaller had .00017 #F maximum
and no less than 18 #pF minimum.
The relatively high minimum capa-
city is explained by the slight en-
gagement .of the plates even in the
zero position, and could readlh be
avoided by a shght change in design.
The insulation-resistance was excel--
lent when the instrument was kept
dry; on breathing on the condenser
it ‘sank to only 10 megohms, slowly
recovering to 200 megohms. Natur-
ally, any insulation will suffer with
moisture; the experiment indicates
the necessity of maintaining the re-
latively small surfaces of the insulat-
ing bushes at their best, by keeping
the whole very dry. Free oscillation
was obtained 4in very high frequen-
cies with these instruments when in
normal condition,

but § in.

ACDI

(M. A, CODD'S PATENTS.) _

BATTERY
CHARGER

Charges your Batteries from
the Atternating Current Mains.

that of the cells to be

from the mains ;
no risk of shock
Rectification 3 Amps.

requires occasionally

Write for List to :—

_THE SOLUS ELECTRICAL CO. | o
100, Judd St., W.C.1. |

" Tel. MUSEUM 2629.

‘This is the economy Tnnstotmer
which reduces mains’ pressute to

without the use of wasteful lamps
and resistances. Cells are insula

therefore there is
Gives }-cycle

For 6-Volt Cells

£4-10

For 12-Volt Cells

mutators or buzzers to go wrong ;
it will not let you down.

nium plate at the cost of a few peace.

charged,
ted

—7————\ Don’t tickle the Crystal—use the -
"¢ = [ 4

FOOL-PROOF

DETECTOR

Provlaml Paton! 26791/24.

© thaspecmdmsnotboﬂxcrymlmd
being alwaya i{n conta

SOME NOVEL FEATUR

1, Nicke! piated dust proot cover,
2. “ Harlie ' super sensitive orystal.
8. wheel forrotating erystal. No fumhllng abcu

adjusting, just turn the wheel—simplicity
Shock~proof.
8. lliniel plated sockets for panel mounhu
Obtalnable from all dealers or direct from
manufacturers.

Generons Trade Terms.

HACKNEY LONDON, E

Barclays 1076.

lmpfove Yﬁur Loud Speaker

b “SCIENTIFIC * NON-METALLIC LOUD
£4.15-0 S HORN Bemm-r?donnt nml
. |+ nlen lhcy lm wetion &

m amplifestion of  volasae. Finish —an attractive
This is the patented ronze. -
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aluminium plate which rectifies the gWANLNECK wuil:l petl-tleﬂare }g’ l0: ;%
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SUPPLIED BY RADIO PRESS SERVICE DEPT., LTD.

N. T. C. (SOUTHAMPTON)
has been told that he is liable
to injure his high tension battery
by the use of a voltmeter for
testing purposes which does not
provide a sufficiently high resist-
ance, and agks our opinion as
to the minimum safe resistance
for such a voltmeter, stating
that he wuses this instrument a
good deal in carrying out certain
experimental work which de-
mands that he frequently checks
his anode voltage.

The answer to such a question
must depend to a considerable ex-
tent upon the nature of the high
tension battery, and if our corre-
spondent is aiming at extreme con-
stancy we think he will be well ad-
vised to instal an accumulator high

tension battery, since it is now
possible to obtain really satisfac-
tory batteries of this nature at quite
reasonable - prices.  Assuming a
high tension pressure of 100 volts,
it will be seen that if the voltmeter
has a resistance of only 1,000 ohms
it will draw a current of 100 milli-
amps from the battery, which, of
course, is much too heavy a load
for the ordinary dry cell type. Bear-
ing this relation in mind, it is an
easy matter to decide upon the re-
sistance of the voltmeter for any
given high tension battery. Thus,
if it is decided that the maximum
current permissible is 1o milliamps,
the voltmeter must have a resist-
ance of 10,000 ohms. The maxi-
mum permissible load for a dry cell
battery will depend upon the actual
size of the cells of which it is com-

posed, but 10 to 15 milliamps is to
be regarded as the absolute maxi-
mum in most cases. In the case
of an accumulator battery, reference
should be made to the makers, but
it will generally be found that a
somewhat larger current may be
drawn for purposes of test.

P.L.C. (BORDEAUX) has con-
structed the Anglo-American Six
receiver described by Mr. Harris and
wisheg to try this set on a frame
aerial. He wishes to use a four-foot .
frame for the B.B.C. stations, and
algo for Chelmsford and Radio-Paris.
He also desires to know how to
introduce reaction when using a
frame aerial.

For the reception of the B.B.C.
stations, and also for that of Radio-
Paris, etc., it will be necessary to

THE PANEL

ARE YOU SAFE?

Can you leave your set with the ABSOLUTE CERTAINTY that no
lightning, however bad, can possibly injure it ?

Do not rely on any device which does not entirely isolate apparatus, and
which makes a direct circuit from gerial to earth,

Prov. THE “AVON” SWITCH
Patent .
No. .

4326.

= e ,;;;,,‘",lw’!;u -

AND COMBINED LEAD-IN
satisfies all these requirements—it is neat and wunobtrusive, and so
easily fitted.

SWITCH IS OUTSIDE—where it ought to be.

OPERATES FROM INSIDE—where you ought to be.

Just a turn of the knob and * SAFETY.*’
Made in three sizes, 8"—4/6 ; 10°—4/9; 12°—5/-
At all veputable dealess. If any difficully post free from

H. C. DAVIS, Victoria Rd., BIDFORD-ON-AVON, Warwickshire,

' RADIO MEN, ATTENTION!!

. Have you ever considered the importance of perfect
soldered joints ? Half of your troubles are'due to
these bad joints! If you want perfection try

ZENITH SUPERFLUX

You will be amazed how easy efficlent soldering is
with * Superflux.”

ZENITH SUPERFLUX guarantees perfection,
Sold by all wireless retailers andironmongers at 1/x,

Manufaciured by

THE ZENITH SUPERFLUX CO.

78, Commercial Road - Southampton,

131

. DE LUXE 1}

RADION PANEL—with its sleek pol-

ished surface—is a joy to behold. But the
wireless enthusiast knows that its advantages
are more than ‘‘skin deep.” Its superior

insulation qualities are even more important
than its handsome appearance. Inevery way
Rad.on is available in ar differeont sises in
q] blach and mahoganite. Radion can also be
square inch, makoganite 13d. per square inchs
. Trade
Mark
Head Oﬁée: 13a Fore Street, Depois : g% gm gt“ei t, Gl lasgow, 1
Londen, E.C.2  Irisk Agemts: 8, Corporation Street, Belfast;

it proves itself the ‘‘ panel de luxe.”
supplicd in amy speciab site. Black 1d. por
American Hard Rubber Company (Britain) Ltd.
G.A. 2567,
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construct two frames, one for the
300 to soo-metre band and the other
for Radio-Paris. For the B.B.C.
band the pumber-of turns necessary
will be eight, whilst } in. spacing
should be used between these. For
5XX and Radio-Paris we would
advise that 25 turns be used, and
that the spacing between these
should be made 3-161h of an inch.
The gauge of wire is not critical,
but we would advise that 18 gauge
or.above be used. A parallel tuning

condenser of .coos pF will be satis- * -

factory with these two frames.

It is seldom necessary to intro-
duce reaction when using a set of
the tyvpe our correspondent men-
tions. All the reaction effects
necessary can quite well be obtained
by slightly upsetting ‘the adjustment
of the Neutrodyne. condensers. In
some cases, however, where. it is
desired. to . introduce magnetic
reaction into the frame circuit this
may conveniently be done by placing
a small coil in series with the grid
side of the frame, and between the
end of this and the upper end of
the parallel tuning condenser, which
goes to the grid of the first valve.
Coupled to this a coil in theé plate
circuit of the detector valve may be
used to obtain the necessary reaction
effects.

J.U. (RAYNES PARK) has a de~
teetor and one low-ifrequency set
using reaction, but finds it extremely

difficult to make the set oscillate,
and cannot get rid of London all
over the condenser scale of the aerial
tuning condenser. He states that
his earth connection is 20 feet away
from the set and is made to a buried
bath in'very dry seil. To make the
set oscillate he finds it necessary to
nse a much larger size of coil than
is normally used. Reaction control
is then far from smooth and easy.

spondent gives we should be inclined
to at once suspect his earth connec-
tion, since it is a considerable dis-
tance away from the set and would
seem to be buried in dry soil, which
often makes but a poor earth con-
nection. As an experiment to locate
definitelv the cause of the trouble
we would advise our correspondent
to remove his normal earth connec-
tion, and in place of this connect to
the earth terminal of the set a length
of insulated wire which may be
stretched under the aerial to act as
a counterpoise.  This should be

taken the full length of the aerial-

if possible, and preferably 6 ft. from
the ground. and well insulated. If
with this arrangement tuning is
found to be sharpened, selectivity
very much improved and reaction
demands wverv much less great,
it is .certainly the earth which
is the cause of the trouble, and we
would advise that means be taken

From the particulars our corre-’
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to remedy this or a counterpoise be

used permanently. Where it is
impossible to carry a counterpoise
underneath the aerial a satisfactory
arrangement is often to connect a
length of insulated wire -from the
earth terminal of the set and take
this through the house on the floor.

. Although not nearly so good, of

course, as the outdoor counterpoise,
in many cases this will be found a
great improvement on the ordinary
earth where it is difficuit to get a
good one, This arrangement can be
made quite inconspicuous by taking
it round the skirting of the room
or under the carpet. A second ex-
periment which should be tried to
decide the point is to dig down to
the buried bath and pour several
buckets of water round it, until the
soil is thoroughly socaked. A great
improvement in results would then
confirm that the cause of the trouble
had been diagnosed correctly.

$60000000000000000000080000880000000700200
.

“A Basket-Weave Coil
Former’’

sssgessees

€200000000008500000000000000080000000000

With reference to the article under
this heading in our last issue, we
are given to understand that Mr.
J. P. Pragnall holds a patent cover-
ing coils wound on the particular
type of former described.

WHEN YOU BUY A VALVE HOLDER
BE SURE IT’S AN

“APEX ”

ANTI-GAPAGITY VALVE HOLDER

(Patent pending)

Specially designed for back of Panel Mounting.

1/6

each

There is
no doubt

Itis a proven fact that the C. & S.
DULL EMITTER does give IN-
CREASED AMPLIFICATION,
CLEAR MUSICAL RECEPTION,
has a LONG LIFE and a LOW
CURRENT CONSUMPTION.

It is the valve you are looking for | Ask your dealer for one to-day, and
prove for yourself its capabilities. Refuse imitations. Look for our

trade mark on the orange box, IR
The C. & S. Dull Emitter 2 v.0'2 amp. (227) which 12
received New Zealand on a single valve ] / -
(Also made o'0ba (227L) 15/-) e
Special dry batteries for these valves:— ' . ‘2 =
227 .. 7/6 each. 227L .. B/-=each -7 °’
Write direct if you cannot obtain locally, and we will mail you per return,

Note the rigid construction and the unique air space
which gives a very low-capacity between the valve legs.

'BASEBOARD TYPE NOW READY.

APEX ELECTRICAL SUPPLY CO.

59, Old Hall Street, 'LIVERPOOL.,
"Phone : BANK 5295,

CRAIK
Allen Street,

.

& SMITH (Desk D)
Goswell Road, London, E.C.1.

‘Phone : Clerkenwell 7346.
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N every field of life, in every branch of
industry, there is almost always one indi-
vidual or one firm standing out above the
rest. In the wireless publishing business
we have no exception—the words “ Rapto
Press " spring to the lips of novice and

expert alike, as the obvious source to go to for wireless
literature, whether books or periodicals.

The three great British papers, ** Modern Wireless,”
" Wireless Weekly ” and “ The Wireless Constructor,”
have the words “ Radio Press Ltd.” indelibly stamped
on every copy because these words mean more than an
indication that these periodicals are owned and issued
by that great publishing house—they stand for relia-
bility, confidence, accuracy, enterprise, sound technique,
fearless criticism where necessary, brilliant editorship,
keenness, a whole-hearted love for the work which
turns out week by week and month by month the
papers which reach almost every corner of the earth.

Is it any wonder, then, the Radio Press announce a
more than doubling of their rent? In other words,

that they have taken another huge floor area in Bush
House, that loftiest and finest example of business
architecture standing at the foot of Kingsway, and
between that thoroughfare and the Strand.

The great new editorial and managerial offices will
leave about 5,000 square feet entirely to the wvastly
developing sales and publishing departments.

This new step is a proof that “ A Radio Press paper
is a Radio Press success.” If a periodical is issued by
the Radio Press, it is a brilliant success in its own
field. That is why everyone interested looks to the
Radio Press for the best in wireless literature,

Barclavs Ad.
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Never try to get more out of your receiving set than the
manufacturers state it will perform. So many radioists hug
vain hopes of “ getting the world on one valve” and so lay
up for themselves a store of disappointment.

All Sterling Receivers will perform exactly what is claimed
for them, Under favourable conditions often more than
is claimed, but, given a good aerial, never less than is stated.

Sterling Receivers,whetherone,two.threcorfourvalve, have
the widest possible range, maximum efficiency, and a cer-
tainty of performance. If youwant long distance, plus selec~
tivity, plus volume, plus appearance—then this latest model
Sterling * 4~valve ” will give you years of unfailing service.
The details of this high powered set are given opposite.

At your radio dealer’s

i'|||Il"! _
i
| il
|

Get the right set— thats the point

The most efficient all-purpose receiver
extant—the arrangement Tthc circunt
gives the utmost efficiency and results in
selectivity, range, volume and quality.

Normally it will receive transmissions on
wave-lengths from 300-500 metres, but is
adaptable up to 5.000 metres, or may be
tuned to wave-lengths of 40-275 metres—
an exclusive Sterling feature.

Under favourable conditions the majority
of the transmissions from the main B.B.C.
Stations, as well as some Continental ones,
can received on a loud speaker. ats
loud speaker reproduction the local
station 1s sheer perfection.

PRICE (txclulive of acceuoriu) S 26

Reyaliies, exive, £2:10:0 All accessories exira.

There was once a
man who buill unte
himself a one-valve
sef, Content with
local broadcast, he
heard |

There was once a
man who buill unto
himsell a one-valve
wonder of many
wires. He listened for
the world and heard
h‘! iitle

There was once a
man who bought unto
himself a Sterling
“4-valve "' set,
siring to hear other
countries and the
B.B.C'. He was
everlastingly
happy.
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