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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

[} Nl
CONTENTS
Page
Making a Start in Transmission.. 876
Jottings By the Way .. . 879
Random Technicalities .. 881

A Filter Circuit for Loud Speakers 883

A Useful Connecting Board .. 885

Improving Cheap and Old Variable
Condensers 887

A Three-Valve Receiver
Series-Tuned-Anode .

Reception Conditions Week by
Week

with

.. . 895

A Handy watch Umt .. .. 897

Correspondence . .. 899

Apparatus We Have Tuted .. 904

lnfonnnmn Department .. 907
[} (]

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
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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
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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
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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

Wireless Weekly

++o>+ R

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
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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. th