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The Business Man’s Time Signal

advent of telephonic broadcasting,
reception of wireless signals by
amateurs was confined to a small band of
enthusiasts, the famous military wireless
station at the Eiffel Tower broadcast twice
a day a time signal by means of its powerful
spark transmitter. Here and there throughout
the country watchmakers made use of these
time signals to check their chronometers.
Soon other stations broadcast such signals,
Germany following close on the heels of
France, and later the United States. Great
Britain, strangely enough, remained without
a wireless time signal service for many years
and was without a service until the Broad-
casting Company commenced activities. It
seems but a few months since the only time
signals we had, even from this source, con-
sisted of strokes on a tubular bell at 21.0,
accurate, perhaps, to within 5 seconds. An
improved system, first introduced.at 2O by
Mr. Hope-Jones during a talk on time signals,
consisted in counting the seconds just prior to
the hour. The present series of 6 piping dots,
auvtomatically controlled from Greenwich Ob-
servatory is, of course, of comparatively recent
origin.
A Suggested 8 a.m. Time Signal
Is it not time that Great Britain, with the
finest broadcasting service in the world, placed
itself in the forefront of the nations providing
time signals? The present arrangements are
far from satisfactory, and great improvements
can be effected with but little effort. From
correspondence published last week,. our
readers will have seen that our efforts have
succeeded in gaining for the public one more
time signal, namely, that a: 1 o’clock. The
business man’s time signal at 8 a.m., put for-
ward in the correspondence referred to, has,
however, yet to be conceded by the British
Broadcasting Company, and we trust 1t will
not be long delayed.
It is not always realised that only a tiny
minority of listeners are at home between the
hours cf 10 a.m. and 5 p.m., particularly in

WHEN, years ago, and long before the
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the densely populated centres where wireless
is most popular. The regulation of clocks is
almost always left in the hands of the head of
the house, who generally returns after 6 p.m.
For such people there is but one accurate time
signal available—that at 10 p.m., and efficient
regulation of clocks by this time signal is pre-
cluded by the fact that the signal is sent but
once. Even in the earliest days of time signal
broadcasting, the Eiffel Tower sent indications
three times at intervals of two minutes, so that
preliminary adjustments made on the first
signal could be checked on the second and
third. What we really need is something of
the same kind in wireless telephonic broad-
casting. The first time-signal might be sent
by the present method at, say, 10 p.m., this
being repeated either after a two-minute in-
terval, and again after a four-minute in-
terval, or, if this should interfere with the
general arrangement of the programme, a fur-
ther time signal could be broadcast a quarter
or half an hour later.

For those who do not find it convenient to
listen to the 10 o’clock time signal, a service
at 8 o’clock in the morning should be available.
This we have called the ‘‘ business man’s ”
time signal. Accurate time keeping should be
encouraged in every branch of the community,
and for a large section of the public a breakfast
hour time signal would be a great boon.

Finally, we must not overlook the interests
of the younger members of the community.
It should not be forgotten that in well-regu-
lated families the children are all asleep before
the hour of ten. The eight o’clock time signal
would afford admirable training in accurate
observation, and for this reason should be
worth while.

Truth in Advertising"

Readers will notice in our correspondence
columns letters from manufacturers: of con-
densers stating that they guarantee their
capacities. We trust that before long every
reputable manufacturer will be able to make
a similar statement.
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Problems in Construction |
By E. H. CHAPMAN, M.A., D.Sc., Staff Editor. :

A few notes upon seme interesting problems which co)nfront the experimenter, and how they

were overcome, in special cases.

e e el
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HERE is a certain amount
I of fascination about those
unusual constructional pro-
blems which the wireless experi-
menter occasionally runs up
against, and there is a great
deal of satisfaction to be derived
from the solution of one of those
problems, especially if, in
solving the problem, one helps
a less experienced but equally
enthusiastic wireless constructor.
Within the last few days it
has been my good fortune to
come up against three somewhat
unusual constructional problems,
and the work connected with the
working out of those problems
has been most enjoyable,

Back

VALve
HoLoer

FRONT

Fig. 1.—The framework.

The First Problem

The first problem was con-
nected with the making of a two-
valve set in a handsome box with
a decorated lid. In the ordinary
way of things, the wireless con-
structor chooses a box or cabinet
of suitable size for the set he has
in mind, and he is careful to
allow plenty of room for the com-
ponent parts of the set. In this
case, however, the box was the
first contribution towards the
two-valve set. The inside
measurements of the box were
10} by 72 by 6 inches, the last
figure being the depth of the box.

The problem would have been
a simple one if a panel could have
been placed in the box in the
usual way flush with the top of
the box. But it was stipulated
that the lid of the box should

"
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4

remain. Now it was obvious
that if a panel had been placed
in the box flush with the top of
the box, and valves mounted ver-
tically on the panel, sooner or
later the valves would have been
damaged by the falling lid.
Hence it was necessary to make a
panel of such a form as to ensure
that the valves would be out of
danger from the lid of the box.

The Solution

Accordingly a wooden frame-
work was made of the shape
indicated in Fig. 1, the size of
this framework being such that it
would slip easily yet tightly into
the box. It will be noted that
the two valve - holders were
mounted on a low, nafrow shelf,
quite distinct from the major por-
tion of the panel proper. This
narrow valve shelf, when in posi-
tion in the box, was less than an
inch above the bottom of the box.

The whole of the framework
was of wood, and the component
parts of the set were selected for
mounting on wood. In Fig. 2
the actual measurements of the

several pieces of wood which
made up the framework are
given.

How the Components were
Mounted

The two-valve set mounted on
the framework was a slightly
modified form of the two-valve
set described in Wireless
Weekly, Vol. 2, No. 18, page
618. The transformer was
mounted on the underneath
side of the top of the
framework. The two variable
condensers, the two filament
rheostats and the terminals were
mounted on the top part of the
framework. The grid leak and
condenser were placed on the
vertical end of the framework as
near to the detector valve-holder
as passible.

In wiring up the set, the wiring
of the component parts mounted

on the top part of the framework -
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was carried out before the top
was screwed into position. Leads
were left for the eight connec-
tions to the valve-holders. These
eight leads were soldered to the
legs of the valve-holders last of
all. Fig. 3 is a sketch of the
framework when finished.
The Second Problem

The second problem was con-
nected with the erection of an
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Fig. 2.—Details of the construction
of the framework.

aerial at a house where an outside
aerial was almost an impossi-
bility. At the front of the house
and at the two sides there was
insufficient room for an outside
aerial. At the back of the house
the ‘ground sloped away so
quickly that an outside aerial
would have called for an un-
usually high mast. Since the
house stood on high ground, an
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indoor aerial immediately under
the roof seemed the best proposi-
tion.

Construction of the Aerial

As the space under the roof
had a boarded floor, the actual
constructional work of erecting
the aerial was quickly carried
out. First of all, seven large
cup-hooks were screwed in the
rafters, four on one side of the
roof and three on the other side.
At eighth cup-hook was screwed

Fig. 3.—The framework, complete
with panel and components
mounted up.

in the position shown in Fig. 4.
Next, seven small egg-shaped
insulators were strung on the
aerial wire which consisted of
100 feet of 7/22. An eighth
insulator was then secured to the
end of the aerial wire. By means
of a short length of thin wire, the
end insulator was then fastenetl
to hook 1 (see Fig. 4). The
aerial wire was then taken over
to the other side of the roof
where, by means of another short
length of thin wire, the second
insulator was fastened to hook 2.
In similar fashion, the other
insulators were dealt with. After
all the insulators had been placed
in position the aerial wire, which
just passed through the insula-
tors, was pulled tight all along its
zig-zag path.

The Down Lead

The question then arose as to
how the aerial wire should be
taken down to a room on' the
oround floor. One alternative
was to take the wire through the
roof trap-door and down the
staircase. This, however, would
have meant a long aerial down-
lead. Between the roof and the
top of the walls of the house the
builder had left a number of
small spaces for ventilation pur-

e —

poses. One of these gaps came
immediately over a side window
in the room in which it was
desired to install the receiving set.
It was therefore decided to pass
the aerial wire through this gap
and take the down-iead on the
outside of the house to a lead-in
in the side window referred to.
In order to insulate and protect
the aerial wire where it passed
through the gap just by the
eaves, a foot of stout rubber
tubing was threaded on, and
placed finally over the aerial wire
where it passed through the gap
between the roof and the top of
the wall.

This indoor aerial proved most
efficient. On a two-valve set
excellent loud-speaker telephony
was received from 2LO fifteen
miles away.

The Third Problem

The third problem was con-
cerned with a two-valve receiving
installation which had apparently
developed a serious fault during
a month of disuse. Signal
strength with the 1set tuned-in on
London fifteen miles away was
very weak. There appeared to be
nothing wrong with the wiring
nor with the component parts.
On testing the set on my own
aerial signal strength was all
that could be desired. The fault
was therefore either in the aerial
or in the earth connection of the
installation referred to.

Some Preliminary Tests

.An inspection of the aerial was
carried out, but no fault was
found, so that it was clear that
the earth connection had become
in some way unreliable. Ag it
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Fig.5.—An efficient counterpoise.
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was a somewhat difficult matter
to get at the earth connection—a
large tin buried in the ground—
it was decided to put in another
earth altogcther. Accordingly a
piece of water-pipe, two feet long
and two inches in diameter, was
buried in the ground and a sol-
dered connection made to it.
Using this as the earth, the set
was tried again, and to the great
astonishment of the owner of the
set, another wireléss enthusiast,
and the writer, no improvement
wasg noticeable in the reception of
2L.0.

THAEH VENTRATIN SPACE (ST BETWES
P00 A0 TP OF ML, ay
arsRE or e,

Fig. 4.—A roof aerial with a down
lead on the outside of the house.

In Fig. 5, E is the earth pipe,
which was found to be very
inefticient, the earth lead, which
consisted of a length of flexible
wire, being shown at A B.

A Counterpoise

I A desperate case requires a
desperate remedy, so the earth
wire was pulled away from the
buried pipe and attached to a
length of bell-wire, which was
placed along the ground for a
few yards under the aerial.
This wire, which was No. 18
gauge, is seen at B C D in the
drawing. It was placed round
the sides of the garage, as
shown, and supported from the
ground at a height of approxi-

mately 5 feet. Using this
bell - wire as a counterpoise,
the set behaved as it wag

intended that it should behave.
In fact, with the counterpoise,
better results were obtained than
had ever been obtained with the
more conventional earth.

The owner of the set would
not hear of another earth connec-
tion, but proceeded to fix up a
more permanent counterpoise.
Fig. 5 is a plan of the counter-
poise as I last saw it.
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GOOP-WAYFARER No. 761
Synopsis of Previous Chapters

(In previous instalments
readers have been given an ink-
ling of some of the wonders of
the new Goop-Wayfarer circuit
No. #61. The way in which
various important parts are made
has been described, and some of
the most useful constructional
hints that have ever appeared in
wireless literature have been
generously presented to readers.
If you have not read the earlier
chapters lose no time in reading
them now. (There seems to be a
double meaning here ) In any
case, be in at the death, and

FINISH THIS GREAT NEW
SERIAL NOW)

The Superest Super

True to my promise [ am now
about to draw aside the curtain
and to disclose to your astonished
and admiring gaze the whole
wonder of this superest of all
super circuits, hyperest of hypers,
the great Goop-Wayfarer No.
761, for which during all these
weeks the world has waited upon
the tiptoe of expectation. Look
most carefully at the diagram and
trace out the circuit as well as
your quivering hand will allow
you to guide your pencil. The
merest glance will show you that
it is something quite out of the
ordinary, that it is a circuit likely
to make history. It is unfashion-
able enough to employ a high-
tension battery which we have
been told is merely an added
source of expense, but as I shall
show you presently how to
acquire this battery at no expense
whatever, you may set all doubts
at rest on this score. Though
there is only one valve, this cir-
cuit is guaranteed by both
‘“ Wayfarer '’  ‘and  Professor
Goop with their hands upon their
hearts and their fingers crossed,

to bring in the programmes of
any self-respecting broadcasting
station at a range of at least
forty miles. Further, its trans-
mitting range, when the induct-
ance L2 is made to nestle tightly
against its fellow Li, is certainly
quite five miles. When this is
done signals in Morse code can be
sent by the simple process of
waggling out dots and dashes
with the condenser C2. One dash
transmitted in this way is guaran-
teed to produce a series of far
worse things from the lips of all
listeners in the neighbourhood

S 7

himself without the loss of
temper, “finger tips, or self-
esteem.  Whilst I think of it,

though, it might be as well to say
just a word about Cz2. As you
will no longer have your supply of
cigarette tin inner lids, having
consigned these some weeks -ago
to the dustbin, you may be. 'in
rather a quandary to find a way of
making it without doing violence
to the love of truth which is, of
course, innate in you. Person-
ally, I should be inclined to buy
and to fit it to the set without
further bother, trusting that my

; "[2 14 4
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Fig. 1.—The GW761 circuit.

The Parts

You have already seen how to
construct the inductance L1 and
the condenser C1. Lz is exactly
like Lx only more so, whilst Cx
and Cz are the image of one
another, especially Cz. 1 feel,
therefone, that I need give no
further hints upon the makmg of
these components which even the
radiotyro (a noble and expressive
word) will be able to construct for

435

friends would not ask awkward
questions. To the nervous, how-
ever, I recommend the following
course, Purchase a condenser,
and having done so take it to
pieces and put it together again.
It is highly probable when you
have done so it will never work
again, and that its plates will
gnash against each other. But
what does this matter after all so
long as your honour is saved?
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More Parts

C4 and Cs can be made quite
simply at home, not by the pur-
chase or substitution methods,
but with the constructor’s own
fair hands. As the capacity of Cs
should be about two microfarads
a fairly large amount of the best
ruby mica and copper foil will be
required. The plates should be
cut so as to have an overlap of
precisely one square centimetre.
In this case the number required
will be exactly 40,000, the dielec-
trics and covers consisting of
40,002 pieces of mica measuring
% in. by 1} in. The pleasant task
of putting these together will pro-
vide congenial employment for
the long summer evenings.
Having tackled Cg successfully
we can turn with a light heart to
C4, which requires but twenty
piates and twenty-two pieces of
mica.

Resistances

The resistance R1 is a rheostat
whose value both monetary and
ohmic will depend upon the valve
in use and upon the size of the
accumulator. By far the most
economical arrangement is, of
course, to use a dull emitter valve
requiring .06 ampere at 3 volts
worked off a 6-volt accumulator.
As the 5o-ohm rheostat required
is thus eating half the voltage it
is doing something for its living,
whereas if a small battery were in
use the thing might almost as well
not be there at all. What, after
all, is the use of having a com-
ponent if it does not do some-
thing to justify its existence? The
second resistance, Rz, should
have a value of two megohms.
The prefix mega- signifies, of
course, a million, micro- being a
miltionth, Excellent examples of
uses of these prefixes are given in
the words megaphone and micro-
phone, a megaphone being a con-
trivance enabling you to speak to
the million, whilst a microphone
renders the submerged miltionth
audible. The best way of making
Rz is to obtain 19,140 yards of
No. 40 s.w.g. enamelled Eureka

Cx

wire and to wind this non-induc-
tively upon an ebonite former.
Ordinary copper wire of the same
gauge may be used if you dislike
Eureka. A little more will be
needed, of course; it will be
found that 750,000 yards is about
the right amount. Be very care-
ful to keep the wire from tang-

ling, for it is distinctly fatiguing

to have to keep on pulling 15
miles or so through loops in
order to get at the end. I ven-
ture to give my personal assur-
ance that those readers who com-
plete the copper-wound two-
megohm resistance will find that
it works quite as well as the little
thing that unenterprising wireless
folk buy for the purpose for half
a crown.

‘The High Tension Battery
Problem

The high-tension battery used
to be rather a problem when one
was hard up. You bought one
for about a sovereign, and when
it had been in use for less than
a week your better half, in a
tidying fit, placed a steel foot-
rule neatly across the top of it.
One. of mine oncc suffered
severely by being chosen as a
temporary roosting place by a
wet cat. Felix leapt into the air
within a fraction of a second on
coming to rest, and kept on
walking, but the damage was
done, for the chmic resistance of
a damp tabby is of the lowest
order. When things of this kind
happen one used to have to 'go
out and do in another Fisher;
but, thanks to the noble move-
ment which has taken place
during the last few months, this
kind of thing is, of course, no
longer necessary. The other
night, when my only high-tension
battery showed by its gurglings
that its end was near, I walked
round to see my friend Gubbs-
worthy, who I found, of course,
in his wireless den. I inspected
his set with great care, and ob-
served that he had a particularly
fine s$pecimen of high-tension
battery, absolutely brand new,
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which I determined to niake my
own. It is now working most
satisfactorily upon my set, and
Gubbsworthy, so far from regret-
ting its loss, is glad to have seen
the last of it. Here is the way
in which the perfectly painless
separation of battery from owner
was accomplished.

The Method

I spent a whole morning in
reading up_all the literature upon
which I could lay hands that
dealt with the high-tensionless
circuits. Then after lunch 1
started round to see Gubbsworthy
once more, taking a selection of
it in my pocket. ‘‘ Quite a nice
set,”” I said, ‘‘ and considering
how old-fashioned it is it does
not do badly.” ¢‘Old-fashioned?”’
said Gubbsworthy. ‘‘ What on
earth aré you talking about?
This is about the last thing in
wireless >’ ¢ My dear fellow,”’ 1
protested, ‘‘ I have no doubt that
you think you are up to date,
but I see that you have got a
high - tension battery there.
Really, Gubbsworthy, I am sur-
prised that you should be so
behind the times. None of the
best people think of using them
now.’’ Gubbsworthy, who is
always rather touchy and dislikes
to have any piece of apparatus
that invites criticism, was dis-
tinctly annoyed, but eventually he
calmed down, and asked me to
tell him more. I did so, saying
neither too much nor too little.
Then I left my selection of litera-
ture with him and went for a
walk. When I returned I found
him about to begin the remaking
of his set. ‘ Of course,”” I
said, ‘‘ you cannot be seen with
a thing like this in the house’’
{(here I pointed to his HTB); ‘‘no
self-respecting man could nowa-
days.””  Gubbsworthy agreed
heartily, and I consented to
remove it for him, promising to
bury it at the bottom of my
garden. I faithfully carried out
my promise, after which I dug it
up again. And there you are !

WIRELESS WAYFARER

Some Interesting Articles in MODERN WIRELESS

<teatet et

AUGUST |

for

MULTI-STAGE HIGH-FREQUENCY AMPLIFICATION. By John Scott-Taggart, F.Inst.P.
HOW I DESIGN MY WIRELESS SETS. By Percy W. Harris.
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WHAT VALVE CURVES MEAN. By R. W. Hallows, M.A.
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SMALL quantity of lead
onide falls from the plates

of an accumulator in the
course of time and settles in the
space beneath the plates, but
there is no need for apprehension
on this account. The nature
and construction of the plates
used in an accumulator precludes
the possibility of avoiding  sedi-
ment altogether, although under
normal conditions of usage the
quantity is very small and does
not involve any danger to the
battery. It is obvious that a cer-
tain space must be provided
under the plates to allow of the
sediment settling there con-
veniently, for if it were to touch
the plates it would bridge across
from positive to negative, thereby
causing a short circuit.

Porous Materials

The active materials which are
responsible for the electrical stor-
age capacity of the plates of an
accumulator are manufactured in
such a way as to produce a
highly porous mass, in the case
of both the lead peroxide of
the positive plates and the
‘ spongy "’ lead of the negative
plates. The reason for making
the active materials extremely
porous is in order to enable the
electrolyte, which carries the cur-
rent during charge and dis-
charge, to reach all particles of
the active materials, so as to
bring about the necessary chemi-
cal changes which accompany
charge and discharge. It will be
realised that a highly porous mass
cannot be expected to have the
same coherence and strength as
a mass tightly packed together,
but it is remarkable with what
success accumulator makers have
combined the qualities of
porosity, coherence and strength,
and have thus developed plates of
a very robust character.

Effects of Charging and
Discharging
During discharge the active
materials of positive and nega-
tive plates combine with the sul-
phuric acid in the electrolyte, and
are gradually converted into lead
sulphate.  This substance occu-
pies a larger- volume than do the
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Sediment in Batteries.
By C. R. HARDY.
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~of sediment

active materials, so that a certain
amount of expansion takes place.
On charge the exact opposite
occurs; lead sulphate is con-
verted into active materials and
a general contraction takes place.
This periodical expansion and
contraction tends to loosen a few
particles on the surface of the
plates and cause them to fall to
the bottom of the cell as sedi-
ment.,  Normally, the quantity
falling is almost
negligible, and can cause no ill-
effects, but there are however
certain conditions of usage of a
battery which may result in the
production of an undesirable
amount of sediment.

Wireless Weekly

to detach particles of active ma-
terials, from the positive plates
especially, thus producing sedi-
ment. It is advisable to treat
batteries, when charging and dis-
charging them, as strictly as
possible in accordance with the
instructions issued by the makers.

Sulphation is a fruitful cause
of excessive sediment. When
sulphation occurs, for whatever
reason, the porosity of the active
material is much diminished by
the inter-spaces between the par-
ticles being filled with lead sul-
phate. When a sulphated bat-
tery is put on charge the current
cannot penetrate into the mass
and is. therefore concentrated
upon the surface. The intensity
of the current at the surface is
such that the active material at
that part is charged at too high
a rate and a considerable amount
of local gassing takes place, re-

High-power broadcasting by the sea.

Over-discharge is likely to
bring about a tendency to the pro-
duction of an abnormal quantity
of sediment owing to the fact
that the expansion which nor-
mally takes place on:discharge is
allowed to proceed to an exces-
sive degree. There is, however,
more danger from over-charging
than from over-discharging. -If
a battery is overcharged the
gassing, which accompanies the
end period of charge; is unduly
prolonged. The bubbles of gas
as they rise from the- plates tend
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[Photo, C. A. Oldroyd.

A recent open-air demonstration
was given on Walney Island, near Barrow-in-Furness, and attracted large
crowds, as our photograph shows.

sulting in the loosening of the
particles.

Impurities, which may find
their way into the battery if care
is not taken to exclude them by
the use of the purest acid and
distilled water and the prevention
of accidental contamination, will
attack the active materials and
undermine their cohesive - quali-
ties, thus causing the production
of sediment. Great care should
be exercised in keeping the bat-
tery free from impurities, for they

{Concluded on page 439)
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Valve Notes

JOHN SCOTT-TAGGART,

F.Unst.P.,, AM.I.EE,
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:

Use of Diodes in Reflex Circuits

O some a crystal detector is
a source of annoyance, and

requests are continually
made for reflex circuits in which
the crystal is eliminated, a two-
electrode valve being substituted.
1 am afraid that I am not an
enthusiastic supporter of the use
of two-electrode valves in reflex
circuits, because as two-electrode
valves are not on the market as
such it is necessary to use a three-
electrode valve and to connect the
grid and anode together. No
saving is therefore effected by the
use of a three-electrode valve.
Unless a double dual circuit is
used, or, of course, a multi-dual,
the saving in a reflex circuit is
only one valve, and, generally
speaking, any attempt to save
more than one valve is accom-
panied by a loss of general effici-
ency in the high-frequency ampli-
fication which off-sets any advan-
tage gained by extra reflexing.
I have been trying to work out a
three-valve set using two stages

of high-frequency amplification, a ~

detector valve and two stages
of low-frequency amplification,
but results are not sufficiently con-
sistent to justify a description of
the construction of such an
apparatus. :

Using a Two-electrode Valve as a

Detector

The use of a two-electrode
valve as a detector will certainly
eliminate the crystal, but on the
other hand, the same valve could
be used to better effect as a de-
tector working on the leaky grid
eendenser principle, or as a low-
frequency amplifier.

In spite of my personal views
on the use of two-electrode valves
as detectors in reflex circuits, I
am giving this week a simple
circuit which may be tried out by
those interested. It certainly
works quite effectively, but, on
the other hand, I consider that

better use might be made of the
second valve,

It will be seen that a high-fre-
quency transformer Lz L3 is used

for passing on the high-frequency -

currents to the valve Vz, which is

the two-electrode rectifier, the
grid being connected to the
anode. The rectified currents

pass through the primary T1 of
the step-up transformer T1 Tz,
the secondary of which is in the
aerial circuit, as usual,

In operating this circuit much
depends upon the brightness of
the filament of the second valve.
Generally speaking, the brighter

3]

\

so, controlling the filament of the
second valve will not only vary
the rectified current obtainable,
but will also control the reaction
effect in the first valve.

Some Experiments

Experiments may be tried by
connecting the grid of the second
valve, not to the anode, but to the
filament or to a point on the high-
tension battery. It will probably
be found that the filament connec-
tion reduces the signal strength
obtainable, because the rectified
current passed by the valve V2
will be decreased. If, however,

EL

»
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Fig.1.—A simple reflex circuit, in which the usual crystal detector is
replaced by a two-electrode valve.

the filament the louder the
signals, but at the same time the
brightening of the filament intro-
duces greater damping into the
circuit L3 C3. It will probably
happen that there is some natural
reaction effect taking place in the
first valve which, when the fila-
ment of V2 is switched off may
quite readily oscillate. If this is
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the grid is connected to a point
on the high-tension battery Bz,
just as good results will be
obtained as if the grid were con-
nected to the anode of the valve.

Interesting experiments may
be carried out by modifying the
point X, to which one end of the
primary T1 is connected. The
end of the primary may be con-
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nected to different points on the
accumulator Bi, but usually it
will be found that the best results
are obtained when the-anode-and
grid are maintained. .at a small
positive potential.
The Three Valve Dual

As occurred when the STico
was first published, a number of
readers appear to be having
some trouble with their three-
valve duals made in accordance
with designs published in Modern
Wireless. A few sets which have
been examined by the Radio
Press Service Department indi-
cate that minor faults are to
blame, although in some cases
readers have completely altered
the whole design of the set,
cramped it into about half the
space, or tried to include the cir-
cuit in a magnificent oak cabinet.
I cannot reiterate often enough
the sheer folly of modifying the
design and then complaining that

0O

Sediment in Batteries

(Continued from page 437.)
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can bring about a considerable
amount of trouble.

Sediment is quite harmless if
it falls clear and settles in the
sediment space without touching
the plates. Should, however, a
particle lodge between the plates
a short circuit may result. Bat-
teries are usually fitted with
separators to prevent anything of
this nature occurring, but it may
happen that a small piece of
active material will fall at the
ends of the plates and lodge be-
tween them and the side of the
container. If this occurs, tap-
ping the side of the container will
usually cause the particle to fall
to the bottom.

Removing the Sediment

Tf-much sediment falls the sedi-
mert space may be insufficient for
the purpose, in which case there
will be a danger of short-circuit-
ing. The procedure that should
be adopted in these circumstances
is, ‘first of all, to discharge the
battery and then invert it over a
sink. After the electrolyte has
drained away the battery is filled
with distilled water and well
shaken to stir up the sediment.
On again inverting the battery
over the sink much of the sedi-
ment will be carried away, and

the set witl not work. And yet it
seems that no matter how often
we urge readers to keep to our
designs, some will continually
depart from them and incorporate
‘“ improvements.’’ There is
nothing whatever to prevent any-
one from improving our designs
or modifying them, but we can
accept no responsibility whatever
ia such cases. On the other hand,
all the sets described in Radio
Press publications will work ex-
ceedingly effectively; the actual
instruments are on view at the
offices of the Radio Press Service
Department, 19, Devereux
Court, Strand, W.C.2. The sets
can be built with absolute confid-
ence, and if any trouble is ex-
perienced, the Service Depart-
ment is ready to report on any
faulty sets and, if desired, to put
them right. A nominal charge is
made, but none if the fault is in
any way that of the publishers.
]
a repetition of the procedure
should clear the battery of all but
a trace. After this the battery

is filled with pure dilute sulphuric’

acid, specific gravity .215
approximately. A little gentle
shaking will cause any particles
of sediment adhering to the
plates, separators, and other
parts to fall to the bottom. The
battery is then put on charge at
the normal rate until the voltage
and specific gravity have ceased
to rise and have remained con-
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It is impossible- to do more than
this to ensure obtaining the full
confidence of our readers.-
Modifying a Given Design
For tht benefit of those who
desire to modify our designs it
would be as well to point out that
some oircuits lend themselves to
arrangement in almost any posi-
tion, while others are very par-
ticular, and in- such cases it is
more than ever essential to retain
the author’s design. A detector
and note magnifier circuit, for
example, may be adapted to hun-
dreds of ways, whereas circuits
using two stages of high-fre-
quency amplification and reflex
circuits are temperamental and
the correct disposition of parts,
and in many cases the correct
parts, form a vital part of the
whole design. In some cases of

change, good results will be
obtained, but the matter is
always problematical.

O

stant for at least an hour. It
may be found that the specific
gravity is not in accordance with
the figure given in the instruc-
tions issued with the battery, and
adjustments may be necessary.
The electrolyte is accordingly
removed and replaced by stronget
or weaker acid, as the case
may be. After this the battery
should be kept on charge for a
time, as the gassing which takes
place will cause the liquids to mix
thoroughly.

[Photo, C. A. Oldroyd.

High-power broadcasting by the sea. A close-up. view of the complete

receiver used in a Walney Island demonstration.

Note the batteries

under the table.
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+ ngh Frequency
Transformers

= By G. P. KENDALL, B.Sc., Staff Editor.

| Continued from Vol. 4, No. 13, page 418.
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The Semi-tuned Type

HE true tuned trans-
I former requires, of course,
) a variable condenser across
both of its
this imports
one more tuning adjustment
into the receiver. In some
cases this is undesirable, and it
was to meet this objection that
the present-day type of semi-
tuned transformer was designed.
The reader will be aware that the
resonance curve of any winding
included in a tuned circuit can be
flattened out by the use of resist-
ance wire for the coil itself,
thereby very much increasing its
damping. This fact is applied to
the high-frequency transformer to
convert it into the semi-tuned type,
quite fine resistance wire being
used. No. 40 single silk-covered
Eureka is commonly employed,
although finer gauges are occa-
sionally met with. A transformer
of this type can be made for
experimental purposes by wind-
ing the same bobbin which was
recommended for the tuned type
with 100 turns of the wire which
I have just mentioned. This
transformer will function quite
well on the broadcast band

without a variable condenser.

Uses of Semi-Tuned Type
The great value of the semi-
tuned type, however, is that it
can be made to cover a very
wide range of wavelengths by
means of a tapping switch only.
It can thus be incorporated in the
internal arrangement of the set,
and relieves one of the necessity
of changing over transformers
for different wavelengths. The

one or
“and

either
windings,

flatrening of the resonance curve:

produced by the use of the resist-
ance wire is easily made so great
that by means of appropriate
tappings a transformer will cover
such a wavelength range as 3oo
to 3,000 metres with a 12-stud
switch with fair ‘efficiency. Of
course, the results are never quite

equal to those of the properly-
tuned types, but in some cases
this loss of efficiency seems
justifiable to achieve some definite
end. For example, when two
stages of high-frequency ampli-
fication are used it is possible to
perform all the tuning which is
necessary by means of a pair of
stud switches with their knobs
linked together so that the
motion of a single handle gives
the necessary variation. This,
with one variable condenser for
tuning the aerial circuit, may
thus constitute the whole of the
controls of the set. For some
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a commercial type is used, care
should be taken to see that its
switching is properly carried out,
that is to say, that the switch
makes some provision for coun-
teracting possible ‘‘ dead end ™’
effects. The simplest and prob-
ably the most effective palliative
in a case of this sort is to use a
switch whose action is to short-
circuit the turns which are out
of use.

The Aperiodic Type

This type of transformer is
simply a further development of
the form which we have just been
considering, that is to say, the
windings are still more heavily
damped, by the use of still finer
resistance wire, so that without
tappings a transformer may
cover quite a large wavelength
range. For example, the barrel
type with four terminals, illus-
trated in one of the photographs
last week, will cover a wave-
length range of 1,000 to 5,000
metres with very fair uniformity.
For the wavelength above 5,000
metres, it can be made to give

commercial purposes, in par- quxte good results by inserting
ticular, such .an arrangement is an iron core into the hole which
7e
gl ¥~ =
N &S
4 =
"
A2
{ 5=
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Fig. 1.—lIllustrating the arrangement of the switch upon a
semi-tuned transformer.

highly desirable, where a set
may be used by only semi-skilled
operators, with very little time
for making adjustments,

The construction of such trans-
formers is a somewhat difficult
task for the experimenter, since
a good deal of laborious trial and
error work is needed, and I do
not propose to give any detailed
instructions for making them,
especially in view of the fact that
they have never achieved very
great  popularity with  the
amateur, who, as a rule, does
not hesitate to incorporate com-
ponents requiring quite a number
of tuning controls in his set. If

AAOD

is bored through its centre. It
will then work quite well up to
about 20,000 metres.
Notwithstanding their name,
these transformers are not, of
course, really aperiodic, and must
have some sort of natural wave-
length, but this is very far from
pronounced, and, in the case of
the specimen which we have just
referred to, falls in the neigh-
bourhood of 2,500 metres. These
transformers were actually de-
signed for working on this wave-
length, particularly for the recep-
tion of the Eiffel Tower time
signals.. However, the increase
in signal strength upon this
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particular wavelength is not at
all marked.

The chief use of such trans-
formers as these is in multi-valve
sets where ultra-simple handling
is required, such as those for
commercial and service use, and
in certain special cases. Prob-
ably the only common application
of them in experimental use is in
a long-wave amplifier for use in
one of the various Armstrong
super-heterodyne circuits. They
serve quite well for such a long
wave amplifier, although they
only give a little more amplifica-
tion than the resistance capacity
method of coupling. These trans-
formers are quite easy to make,
and all that is required is a cylin-
drical piece of ebonite 2 in. in
length, and 1% in. in diameter,
in which 8 slots should be turned
1/16th in. wide and } in. deep.
These are wound alternately
primary and secondary, and
joined up to form two separate
continuous windings. No. 42 or
44 single silk-covered resistance
wire should be used, and the total
number of turns in each winding
should be 1,000.

N connection with the report
Ion the ‘‘ Success '’ L.F. inter-

valve transformer, published
in our issue for July 2, the
makers have requested us to
submit their products to a further
test, in view of the fact that the
transformer tested by us was one
of an old type, and had been
manufactured some considerable
time ago, before their staff
became accustomed to the work.
Accordingly, we have indepen-
dently obtained a number of
*¢ Success ”’ transformers from
trade sources. These have been
carefully tested, in comparison
with one another, with a standard
of known excellent performance,
and with a specimen of the
““ Success ’’ purchased over the
counter from a local dealer by a
‘ Radio Press’’ messenger un-
known to the vendor. In each
case, the most favourable possible
combination of .H.T., grid-bias,
mode of connection, etc., was

sought, and each observation
repeated by an independent
observer. Bright emitter valves
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“Success” L.F. Transformers
A Further Test
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Reaction in Transformer Coupled

Circuits
When the regulations regard-
ing reaction were somewhat

different to those in force at the
present time, a number of in-
genious arrangements were de-
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reaction -at all, they cannot
compare for convenience and
results with reaction upon either
the aerial circuit or secondary
circuit, when this can be used
with a reasonable amount of care
to prevent radiation, and they are

S

[ Y

0

L0

Fig. 2.—Showing how the primary and secondary slots are connected.

vised for applying reaction to the
intervalve circuits of the high-
frequency amplifier, and one of
these employed a reaction coil
coupled directly to the tuned
winding of a high-frequency
transformer.  Although these
arrangements were certainly a
good deal better than’ using no

of known dependability were
also used.

The *‘ Success' transformer
purchased from a retailer. was
picked out immediately by its

very poor performance; - the
tone was thin and reedy,
and the amplification poor,
corresponding exactly to

what had been observed with
the first transformer submitted.
No alteration of connections or
working conditions improved
this, Subsequent test with the
goo-volt *‘ Meg '’ tester showed
that the insulation was not at
fault.

The several transformers ob-
tained from trade sources, and
therefore probably of recent
manufacture, whilst they varied
quite appreciably amongst them-
selves, showed a very marked
improvement in performance.
One, in particular, after it had
been removed from its brass case,
gave results which were very
good indeed for a medium-priced
instrument as regard freedom
from . distortion, though the
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now passing out of use. Their
main drawback was that they
were not capable of compensat-
ing for losses in the aerial circuit,
and that in cases of a poor aerial
and earth, that is to say, in just
those cases where assistance was
needed, they did not give one the
power to obtain that assistance.

O 0 O

amplification was a little lower
than the standard (which, of
course, is a more expensive
transformer).

Two of these ilatter instru-
ments, chosen at random, showed
on removal of the decorative
‘outer case the same internal con-
struction as already remarked
‘'upon, a piece of crumpled paper
being still relied upon for isolat-
ing the leads to the terminals,
though it was noted that short
pieces of insulating tubing were
provided for insulating the leads
from the core.

With the exception of one
which had been entirely removed
from its case for test purposes,
and in which the internal wiring
may accordingly have been dis-
turbed, the insulation resistance
of each of these transformers was
found to be satisfactory, on 500
volts D.C., both between wind-
ings and from windings to the
case and core.

If the makers can ensure in
later patterns a uniformity of
performance, and. as favourable
results as regards distortion as
were noticed in the specimen
mentioned here, the instrument
can certainly be recommended as

-a good low-priced transformer,
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A Brown carpiece taken to pieces.
shows the hole in the reed, referred to in the article.

S will be seen from the
Aphotograph, the Joud-
speaker to be described is
of the hornless type, employing
a large fluted-paper diaphragm;
and is of quite pleasing appear-
ance and modest dimensions.
The materials needed for its
construction are as follows :(—
A single Brown’s {*A’’ type

adjustable earphone—high re-
sistance. - -

One pair of concentric wooden
rings, known as °‘‘embroidery
frames,’”’ obtainable from most
art-needlework shops. The ex-
ternal diameter of the inner
ring should be 103 in. The outer

ring should have an adjusting
clamp at the edge, so as to con-
tract or expand it.

s

NRULED LINES %2 APART ¢

Fig. 1.—The method of folding
the paper strip.

A piece of thick drawing paper,
5% in. wide and about 36 in. long.

One short piece of ebonite rod,
1 in. diameter.

Three picces round brass rod,
2 in. diameter, each 4% in. long.

One piece of brass rod, 4% in.
x% in. x 1 in,

Three 6 B.A. x £ in. cheese-
headed brass screws, with nuts.

Three 6 B.A. x } in. cheese-
headed brass screws.
" Three pieces strip brass 1 in. x
4 in. xabout 3/64 in.

One piece strip brass, about
8 in. x} in. x3/64 in. "~

One ‘4 B.A. cheese-headed
brass screw, 1} in. long, with
two nuts.

.

The arrow

Three or four 4 B.A. washers.

Short piece No. 18 gauge
tinned copper wire.

Tube of ‘* Seccotine.”

The first thing to tackle is the
diaphragm. Starting % in. from
one end, rule lines at every 3 in.
across the width of the strip of

Fig.2.—Dimensions of the ebonite
¢ button.”

drawing paper. The ruling should
be done with the back of a pen-
knife, so as to score the paper
deeply and thus assist the subse-
quent folding process. The
ruling must be very carefully and
accurately done. Next start fold-
ing the paper zig-zagwise at,
every line, in the same way as
when making a fan. (See Fig. 1.)

When the whole length has
been tightly and neatly folded,
bring the two ends together, and
holding them thus, flatten out the
resulting circular fan on a table,
and see if the hole in the centre
is about { in. diameter. If too
small, a further short length of
folded paper should be seccotined
to one end of the big strip; if too

STRIP SOLDERED 1’
"IN 5L0T

SIOE VIEW 6 B AN
b BACLEARANCE D SUBSEQUENTLY
4 . 4 ,'2 DRILLED& TAPPED
) HEREABOUTS
4
TOP VIEW

Fig. 3.—The dimensions of the
brass radial arms.
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NOVEL . .

LOUD- . .
SPEAKER

By J. G. W. THOMPSON.

large, a short length should be
cut off from one end until matters
are right.

Then seccotine the two edges
together, and leave until quite
dry. In the meantime, file or
turn the } in. ebonite rod to the
dimensions of Fig. 2.

When the paper diaphragm is
ready, arrange it on a table so
as to form a cone, apex upper-
most. Coat the reduced portion of
the ebonite ‘* button *’ very liber-
ally with seccotine, and insert it
into the open end of the cone,
at the ‘same time fattening the
cone on the table. The button

DIAPHRAGM

Fig. 4—How the radial arms are
fixed to the diaphragm frame.

should thus be firmly gripped at
the centre of the diaphragm. It
should be left for 24 hours to
allow the seccotine to harden,
small weights being placed on it
to hold it fRat, if necessary. When
dry, it should be remarkably firm
and stiff, and a hard ‘‘woodeny”’
sound should be given when the
button is tapped with a pencil.

The mounting of the dia-
phragm in the embroidery frame
needs great care, and on no
account should this be attempted
until the .seccotine has set dead
hard. !

Lay the smaller ring on the
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Full constructional
details of an inter-
esting hornless
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table, and exactly centre the dia-
phragm over it. Open out the
adjusting clamp (if present) on
the outer ring, and  press this
latter over the inner ring, thus
squeezing the outer edge of the
diaphragm between the two
rings. When about half-way
down, tighten up the clamping
screw, and press the remainder
of the way. Trim off any surplus
paper at the back edges, and this
part is now complete.

Next prepare the three brass
arms holding the diaphragm
frame to the ’phone earcap.

Make a } in. deep hacksaw cut
in one end of each of the arms,
and solder the 1 in.x % in.x3/64

EARCAP CLAMPED
IN HERE

4 BAScRew "‘ TR TN
&NUTS. PN~ SPACING
WASHERS.
|
STANOARD SCREWED ¢
= & SOLDERED 45

TO PLATE

Fig. 5.—Details of the standard
and earpiece clamp.

in. brass strips into these cuts.
Bend the strips at right angles
and drill a 6 B.A. clearance hole
in the ends. (See Fig. 3.)

The other ends of the rods
should then be filed to the shape
shown. This is to accommodate
the conical depression in the face
of the earcap.

Next drill three equidistant
6 B.A. clearance holes through
the rim of the diaphragm frame,
and secure the three arms by nuts
and bolts, as shown in Fig. 4.
‘The arms should almost meet
exactly over the button in the
centre of the diaphragm.

Unscrew the earcap of the

instrument. giving
great purity of
reproduction.

= am

A photograph of
thecompleted loud
speaker. The
paper diaphragm
is clearly seen,
together with the
Brown earpiece
clamped upon the
standard.

’phone, and lay it face downward
over the three arms. Centre the
middle hole in the earcap over
the button and turn the cap round
so that the arms lie exactly below
three of the six outer holes.
Mark the arms at these points
with a scriber, remove from the
frame, and drill and tap 6 B.A.
at the marked points. Replace,
and secure the earcap by three
1 in. 6 B.A. screws, inserted from
the inside of the cap. One arm
is shown in position in Fig. 6.

Thus the earcap is firmly fixed
at the centre of the diaphragm,
and should be about % in. to £ in,
from the surface of the dia-
phragm. The whole arrange-
ment should be firm and rigid—a
most important point.

Next remove the aluminium
diaphragm from the Brown
’phone, leaving only the casing,
magnets, and reed. Screw a
short piece of 18-gauge copper
wire into the hole in the centre
of the reed. This wire must be
made absolutely straight and stiff
(by stretching). Screw the ear-
piece into the earcap, and clip off
the end of the projecting wire,
so that when the earpiece is
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almost screwed home, the wire
presses firmly against the dia-

phragm button. The reason for
not screwing the earpiece com-
pletely home is that the dia-
phragm will stretch slightly in
time, and to maintain the
pressure, the earpiece may be
screwed in a little more to take
up the slack. '

The only thing remaining is to
mount in some suitable stand. A
simple method is given in Fig. s,
which should explain itself. The
spacing washers between the
brass standard and the earcap
clamp are to allow movement of
the latter, so that the diaphragm
can be tilted to any desired angle.
The wooden base may be of the
kind used for mounting electric-
light switches.

{Continued tn col. 3, page 449

,\\

Fig. 6—How to fix the vadial arms
to the ebonite earcap.
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HERE are several aerial

I earthing devices on the
market, some sound and
expensive, others cheap and
totally inadequate. The chances
of lightning ‘¢ striking '’ an
.amateur’s aerial are very remote,
yet none of us is entirely at ease
during a local thunderstorm if
the aerial is not earthed, or, as
is more often the instance,
‘earthed inside the building. The
housing and making waterproof
of a sufficiently substantial single
pole switch outside a building is
a matter of very careful design,
and always proves expensive,
especially when a transmitter is
employed, and it is important
that there be no surface leakage
at the lead-in. The writer
remembers a comihercial station
being put almost entirely out of
action for transmitting, yet
receiving practically unhampered
when, after a severe gale and

2o
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A Simple but Substantial Aerial
Earthing Device
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Foner VALvES

heavy rain, damp penetrated the
housing of the earthing switch
and ‘* shorted ’’ aerial and earth,

LEAD-IN
INSULATOR

TO INSTRUMENT \

SOLDERED 70
““EARTH WIRE

EARTH -

A diagrammatic view of the
arrangement.

The Transmitting Circuit at 5XX
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"The “earthing device described
can be erected for a few shillings,
and is quite substantial for the
purpose, even taking into account
the proverbial vagaries of light-
ning.

Construction

An ordinary picture hook of
the suspension from picture rail
variety is flatteried out -at the
bend where it engages on the
picture rail, and a hole bored
of a size to allow it to slip over
the screwed rod of the lead-in
insulator.  The aerial lead is
secured as usual. A length of
chain—it may be of any con-
ducting material (the writer em-
ploys brass picture chain
doubled)—is securely soldered to
the earth wire at a convenient
point. Normally it will lie on the
ground, but when required is
simply hooked on to the picture-
hanger.

If you want to feel really
secure, the leads to instruments
inside the building may be dis-
connected at the lead-in insu-
lator and from the earth con-

nection.
W. A. H.
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A diagram of the 5XX transmitter circuit.
and the filament connections have been omitted.
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For simplicity, the rectifying valves, smoothing circuits,
Choke control is used.
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The circuit

HIS circuit includes two

I double - pole double - throw
switches G and H. The
former is known as a tune aad
stand-by switch, the position
shown indicating that the
switch is in the ‘ stamd-
by ' position. This is for use
when searching for stations, and
tuning is carried out by variation
of the selector switch D, which
varies the number of turns of
wire used on the stator of the
vario-coupler C, and by adjust-
ment of the series condenser B
whose capacity is o.o01 uF. With
the switch in position 4, final
tuning is carried out by adjust-
ment of the rotor knob of the
vario-coupler, and the variable
condenser F which has a capacity
of o0.0005 uF. Re-adjustment of
the condenser B may be advan-
tageous. The latter position of
the switch G does not have a
noticeable effect on the signal
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Practical .. ..
Back-of-Panel
Wiring Charts
_ A Selective Crystal Receiver
By OSWALD J. RANKIN

. o
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either the ordinary galena detec-
tor' K, or the carborundum
detector ] with the necessary
potentiometer I, having a resist-
ance of about 400 ohms. To use
the carborundum detector, two
dry cells are connected in series,
i.e., the positive terminal of one
-cell connected to the negative
terminal of the other, and a

tapping is taken from the junc-

The layout of the panel

strength previously obtained, but
with a little practice, very selec-
tive reception will result.

The switch H brings into use

. Practical wiring diagram .

445

g L
tion and joined to the terminat L.
The free minus terminal is con-
aected to — on the set,” and the
free plus to + terminal on the
set. The small switch M, .in-
cluded to cut off the current
when not required, is placed in
the position indicated. Every
time an adjustment of the
detector is made, the potentio-
meter knob should be varied to
give best results. Failure to
switch off the current by means
of the switch M, or by discon-
necting the batteries from the set
when not using the carborundum
detector, will result in a steady
drop in voltage of the battery
until it becomes useless.

The position 2 of the switch H
brings into use the detector K,
which is adjusted in the usual
manner. The condenser N is
placed across the telephone ter-
minals, a suitable value being

- 0.001 uF.
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A Further

_ Circuit

: on the

! Omni Receiver

This week we give details of a
three valve and crystal circuit
which may be tried on this
g—, popular receiver. 0
I

a

‘HE circuit shown in Fig. 1
consists of a stage of high-
frequency amplification, fol-

lowed by a crystal detector and
two stages of low-frequency

amplification. Good loud-speaker

results are obtained over
moderate ranges, whilst distant
stations give excellent signals in
the telephones.

L1 is the acrial coil tuned by
the variable condenser Ci1 of
o.000o5 pF. The anode coil L2
is tuned by Cz, also o.0005 uF.
D is the crystal detector which
rectifies the magnified oscillations
in the plate circuit Lz Cz, the
rectified currents then being
stepped up by the intervalve
transformer T1 T2 and applied
to the grid of the second valve.
T3 T4 is the second transformer
and the telephones are marked
T. The introduction of grid bias
often proves an advantage, and
details concerning its application
are given later.

Connections

The circuit is easily ‘wired up
on the Omni receiver, the follow-

ing connéctions being neces-

sary i—
§1—1% 21—23
25—52 2—21
17—18 30—14
18—12 20—48
26—25 6—15
4— 9 7—24
g—I0 56—16
=2 SO0
4—20 8—31
2822 32—40
23—24 26—48

Coils

The aerial coil is plugged into
the centre socket of the three-coil
holder. Since constant aerial
tuning is not employed, the size
of the coil will depend on the
size of the aerial upon which the
set is used, and Nos. 25, 35 and

i

An interesting circuit which may be wired up on the Omni Receiver.
A wiring key will be found below.

50 should be tried. The anode
coil L2 will be a No. 50 or No. 75
coil, and is placed in the rear
moving socket.

Operating the Set

The anode coil is first kept well
away from the aerial coil, and
tuning carried out by adjustment
of the anode condenser on the
left ot the panel, and the aerial
condenser in the centre. The
crystal detector generally needs
careful adjustment for best
results. The anode coil may now
be brought up slowly towards the
aerial coil, continuously retuning
on the two variable condensers,
and an increase in signal strength
may result. If not, the leads to
the anode coil must be reversed
by altering the connections on
the terminal board. Disconnect
4—9 and 2—21; join g—21 and
4—2.

With some crystals of the
artificial - galena type, a very
light adjustment of the cat-
whisker may cause continuous
self oscillation to occur, despite

should therefore be taken in
adjusting the detector.

Experiments which may be Tried

When constant aerial tuning is
used it is possible to state defi-
nitely the size of coil to use in
the aerial socket, and since many
readers prefer this straight-for-
ward procedure to the usual
method of finding the correct size
of coil by trial, the necessary
alterations on the terminal board
are given. Disconnect 51—17,
join 51—i1 and 3 to 17. For
-broadcast_wavelengths below 420
metres a No. 50 coil should now
be used in the aerial socket,
while for those above, a No. 753
coil should be used.

Series tuning may be tried by
making the following alterations
to the original key :—
~ Disconnect 26—25, 26—48 and
51—1%; join 51—26 and 52—¢48.
A larger coil will probably be
necessary for the aerial socket.

A fixed condenser connected

-across the primary winding of the

the damping caused by the first transformer may improve the
resistance of the crystal. Care quality of the received signals,
! _
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and is included by connecting
21—3% and 22—38.

If signals are distorted on the
low-frequency side of thecircuit,
considerable improvement may be
effected by applying negative
grid bias to the last two valves.
Disconnect the lead 48—29, join
2g to the negative terminal of the
grid battery, and connect the

O
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LL are acquainted with the
Aseveral designs of coil

holders of the plug-in type
now on the market. It is, how-
ever, at times desirable to use
coils which may be brought into
operation by inserting between
panel terminals of the plain type.
The writer has found from ex-
periment that hardly any type of
coil surpasses the basket coil
which is so deservedly popular
amongst experimenters.  This
may not, of course, be -the
opinion of all, as it is largely a
matter of individual taste, but all
will agree that they are very con-
venient and compact. The best
type to use are those which have
well spaced windings and which
are not shellaced.

Constructional Details

The construction of the coil
holder is clearly shown in the
diagram given. The dimensions
should conform to the diamcter
of the longest coil used. Tuning
is effected by the movable arm.
This is made of a piece of ebonite
about % in. wide by } in. to
3/16 in. thick. It is shaped as
shown, one end acting as an
extension . handle. The centre
hole is drilled to clear a 4 B.A.
screw, and likewise the hole
which bears the pivot screw.
Next, make the clamping piece
from a piece of ebonite } in. wide
by 3 in. to 3/16 in. thick. The
length of this piece depends upon
the diameter of the centre hole
of the basket coils. If this
diameter be 1 in., then the
clamping piece should be 1} in.
in order to give an overlap to
grip the coil. A centre hole is
drilled to clear a 4 B.A. screw.
The method of inserting the coils
is to be seen plainly in the draw-
ing. The base piece holding the

positive terminal to 48. A higher
anode voltage can be used with-
out distortion when the grids are
negatively biased.  Reversing
IP and OP connections to the
transformer  should also be
tried.

Should it be desired at any
time to cut out the last. valve,
this may be accomplished by dis-

O
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COIL HOLDERS ADAPTABLE
TO TERMINALS

A useful and novel method of mounting basket coils.

ecssssseseseny

brass clips is made of a piece of
ebonite 1 in. square by } in. to
3/16 in. thick. A hole is drilled
to clear the 4 B.A. pivot screw.
Two further holes are drilled to
clear 4 B.A. terminal screws.
The moving arm may now be
assembled to the base piece, as

BRASS (LIPS . .

Pran or BrAss Cups
%ZA £

Two views of the holder, showing
the construction.

shown. Two brass clips are
made and bent to shape and
secured to the base piece by
means of the terminals which
should be as small as possible.
The holder is now complete. The
output winding of the basket coil
is secured to the terminal T2 and
the input winding is secured to
Tr. The ends of the basket
coil should be formed into a
flexible spring, as shown, to
allow for the movement of the
arm. This is easily done by
winding the ends round a pencil.
It will be seen that the coils are
easily and-quickly changed in the
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connecting 8—31 and 6—15, and
joining 6—31. The rheostat of
the valve not in use should, of
course, be turned to the off
position. Using only the two
valves, quite good ’phone
strength is obtainable from some
of the distant stations, but the
three valves are generally neces-
sary for loud-speaker work.

O

holder. The brass clips should,
of course, be so spaced as to fit
into the panel terminals between
which it 1s desired to place them.
If the centres of the clips are
spaced § in. apart, the panel ter-
minals should also be spaced
accordingly. H. B.

A  Useful
Multiple Terminal

$9000000000000000000000008000000000080 0

IRELESS experimenters

\;‘/ often desire to add or re-
move a piece of appara-

tus, or make alterations to a cir-
cuit quickly. By using multiple
terminals as described below, any
wire can be readily changed with-
out interfering with other connec-
tions. An easily made four-way
terminal is shown in the drawing.
A is a piece of 2 B.A. screwed
brass rod 3 in. long, the holes B
being half an inch apart and made
with a No. 39 drill. A small flat
is filed on the rod at each of these
points to allow the drill to start

sesesRObOOORS
®s00000d000

This drawing shows how a multiple
terminal may be easily made.

easily. The two end pieces C
afford protection to the terminal,
and are an inch square, cut from
a piece of ebonite } in. thick. A
hole is drilled and tapped in the
centre of each, and they are
firmly held on the scrcwed rod by
the two lock nuts D. The con-
necting wires are secured to the
terminal bv pushing through the
holes B and screwing down the
nuts E on to the wire, as shown at
I*. If available, milled-edged
round nuts should be used, as
these have a neater appearance.
A, W. BANWELL.
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- Random Technicalities
. By P_ERC_Y W. HARRIS, Assistant Editor,
Some notes of interest to both the home-constructor and
the experimenter.
Oeeseseeccssie & S>> e O

T is one of the disadvantages
Iof moving house that you

cannot very well take your old
aerial with you. When I moved
recently from one side of London
to the other, I decided it would
be most convenient to sell the
steel mast and aerial equipment
as it stood, for the arrangements
on that particular house would
not suit the new home. Since
moving I have been considering
what would be the best arrange-
ments in the new circumstances,
and have only just come to a
decision.

My problem may pessibly be
that of others, and therefore the
way the solution was arrived at
may prove of some interest.
- First, then, as to the site. The
‘room into which the lead-in will
be brought is situated on the
first floor at the back of the
house, and the available garden
space is some fifty feet by forty
feet. This means, of course, that
one cannot get a very long run
for the aerial, and whatever
aerial is erected its height will
really be only that of the distance
above the upper window, as
aerial height must be measured
from the instruments themselves

and not from the actual ground
level.
A Problem of Space

The garden is situated on the
hill side with open country to the
south, but with some amount of
screening from high trees on the
west and north-west. There are
two fairly high aerials in other
ground at the end of the garden,
although, at present, there are
none which will be parallel with
the new aerial on either side for
some distance. As before, the
aerial will run entirely over grass.

The new aerial must be used
both for transmission and recep-
tion, for which reason it must be
of good height, and it is advis-
able that it should be horizontal,
with the lead-in brought down
some feet from the back of the
house. A number of considera-
tions limits the height to about
fiftty feet, and if a mast stayed
in the usual way were used, it
would have to stand away, some
distance from the end of the
garden in order that the stay
wires might be brought down to
the correct position. This would
considerably shorten the aerial in
@ space already short, and for
this reason I am erecting a fifty

The apparatus used at 2LO for relaying the Greenwich time signals.

T
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feet wooden mast which will be
firmly attached, at its base, to

_heavy oak posts driven in the

ground, with special back stay-
ing to enable it to be placed as
close as possible to the bottom
of the garden. ~The other end of
the aerial will be supported by a
roof mast, the height of which,

above ground, will be about fifty

feet, and the aerial itself will be
made up of several wires
separated by copper hoops to

_which each wire will be soldered.

An Earthing System

Some experiments I did about
a year or more ago showed me
quite = conclusively that the
average buried water pipe is not
so efficient as it might be, and
in the new system I shall bury a
number of lengths of copper
strips (sold for strip aerials) in
the ground beneath the aerial.
There will be six or eight strips
running the full length of the
garden and brought together at
the house end to a sound soldered
connection joined up to an insu-
lated earth lead.

A Loud-speaker Mistake

It seems very difficult to dispel
some of the illusions held by
beginners in wireless. I am con-
stantly meeting people who are
under the impression that in buy-
ing a loud-speaker for home use,
the small or baby type is the
best, as, in their own words ‘‘ the
big size will be too powerful.”
Equally, T have known a number

“of people who were getting fair

results with the baby type of
loud-speaker and have purchased
a larger type, expecting to get
several times the volume. It
should be strongly emphasised
that neither small nor large loud-
speakers can do more than dis-
tribute, in the form of sound
waves, the energy supplied to
them, and the main difference
between the smaller and the
larger type is that, although a

“little greater volume is attained

with the larger sizes, the latter
can distribute large quantities
of energy without distortion,
whereas the small ones overload
very rapidly. If you really wish
for the best quality in reproduc-
tion you must buy the larger
type. There is a fuller and
rounder tone about them which
cannot be equalled by the small

‘models of loud-speaker, which,

however, are excellent value and
very efficient.

PAl
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ANY people spoil what is
M really a fine aerial mast
by  badly - constructed
spreaders, whilst others add to
a hideous mast spreaders which
are equally ugly, making the
whole installation look as though
a blind man was the erector.
Good spreaders undoubtedly

AaucaToms Nor Saome

Fig.1. —A novel type of spreader
combining lightness with strength.

enhance the appearance of your
work, and it is proposed in this
article to deal with two simple
types, which it is hoped will help
to replace some of the present
eyesores.

In passing, it will be well to
mention that the author does not
intend here to argue the relative
merits of twin and single-wire
aerials.

Bamboo Poles

Since the wireless boom
bamboo poles have been a very
popular material for spreaders,
mainly due to their lightness.
Wireless factors have stocked
these in abundance, variegated
cdlour and otherwise. Even
when it is possible to get one
which is straight and parallel
after a féw months in'our climate
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NOVEL SPREADERS

Some new ideas in aerial constructiori,
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Fig. 2.—The strut used to stretch
open the rods forming the spreader.

they begin to look wery unhappy.
Theé sun opens them, and the rain.
closes them, until ﬁnally they
split. Then there
type which, judging by its size,
is strong enough to support the
mast.

is another-

®vesssescoccsenes

What is required is a Spreader
which combines the light-weight
advantage of the bamboo with
the strength of the deal pole,
and looks well when swung.
Consider Fig. 1—this shows a
good type of spreader. It con-
sists of two 7-ft. long hardwood
rods about % in. diameter, bound
each end with stout tinned copper
wire, and stretched open in the
centre afterwards by a small
strut. The strut in this case is
about 8 in. lon;:,_and a view of
it is shown in Fig. 2
. When erecting thlS type'it will
be found that the maximum
strength of the spar is only ob-
tained when the pull along  the
aerial is parallel with the axis_of

the strut, that is as shown in-

Fig. 1, which is "a bird’s-eye
view.
The second ‘type involves

replacing the strut of the first
type by the wooden disc shown
in Fig. 3. This disc has four

3,—Another unusual type of
spreader which is light, strong,
and neat in appearance.

Fig. 3

holes drilled at equal intervals
circumferentially, through which
are threaded four rods similar to
those destribed above.  These
are made fast by binding the ends
as before. Two small brass
ferrules or short lengths of tube
may be used for holding these
ends’if:they are preferred to wire,
They must, however, fit very
tight.

A coat of paint will put a
workmanlike finish on these
spreaders, and even_if it does

not keep its colour..long in the

smoke-laden atmosphere of the

town it will preserve the wood.
A. G. H.
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Uses for Gramophone
Records
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ANY experimenters have
Mbuilt panels, the appear-

ance of which has been
spoilt by filing unwanted holes
with heel-ball or wax. Heel-ball
will shine when rubbed, and this
looks bad on a matt panel. A
piece of gramophone record laid
over the hole and melted in with
a hot iron or screwdriver, after-
wards smoothed down with
emery cloth, looks better. If the
job is done carefully it is hard to
distinguish where the hole has
been.

Another use for records is the
making of formers for coils,
variometers, etc. This is done by
cutting the record into strips the
required width, dip the strip into
hot water, and bend it round a
bottle or any other mould, just
under the required diameter.
The ~ends can be joined by
running a hot iron along the
seam. Care should be taken that
the records are good, as the cheap
ones generally have a layer of
paper running through them.

R. M. S. (Leeds).
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A Novel Home-Built
Loud Speaker
(Concluded from page 443.)
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LYY Y Ty
eveccssencese

(The base of the writer’s in-
strument is a very large ebonite
knob, surmounted by part of the
casing of a microphone, as may
be seen in the photograph.

The loud-speaker is now com-
plete, but before using, the ad-
justing screw of the ’phone
should be turned until a *‘ ponk’’
emitted by the diaphragm indi-
cates that the reed is clear of the
magnets.

The results are very pleasing
indeed, the rendering of wviolin
music being particularly true.
The tone is very sweet, and the
volume is equal to most of the
ordinary types of loud-speaker,
being ample for even a large
It must not be expected,
however, to be capable of filling
a large hall, as the small earpiece

.employed would be grossly overs

loaded.

Editor’s Note: The principle
involved in this design closely
resembles that adopted in a
patented commercial instrument.
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writer that a really efficient

method of stabilising a coupled
circuit with a tuned anode H.F,
valve would appeal to those aim-
ing at maximum selectivity in
their sets. With this object in
view the three-valve amplifier
about to be described has been
designed. To those who do not
wish to wind special coils, the
fact that the Hazeltine Neutro-
dyne principle may be applied
with ordinary standard plug-in
coils of low self-capacity w1ll be
much appreciated.

High Selectivity

Maximum selectivity, without
the use of wave-traps, which, to
a certain extent, rob one of signal
strength on distant stations, was
the ideal aimed at. The set was
to be capable of working a loud-
speaker on several of the B.B.C.
and Continental Stations, and to
get them all on ’phones with as
little interference as possible.

As a particularly selective com-
mercial double-circuit tuner was
available, it only remained to
design a suitable amplifier. It
was decided that this should be
of the usual very popular and
most useful all-round combina-
tion, namely, 1 H.F., detector
and 1 L.F. valve, and that any
combination of valves should be
possible  without complicated

lT has long been felt by the

Rear view of instrument.

switching, which in the H.F. side
of any set usually gives rise to
unwanted complications and is
often the cause of much trouble
difficult to eliminate.

Previous experience had shown
that, though quite good, potentio-
meter control of the H.F valve
was not all that was to be
desired, and it was decided to
use the neutrodyne principle by
which all grid to plate capacity
in the H.F. _valve may be
neutralised and the bugbear of
self-oscillation in this valve com-
pletely combated without any
loss in efficiency, as when
stability is gained by increasing
the damping or allowing grid
current to flow by use of a
potentiometer across the low-
tension supply to make the grid
a certain amount positive with
respect to the negative end of
the filament.

Thg«Circuit

Fig. 2 shows the theoretical
circuit finally deeided upon, con-
nections to the tuner and ampli-
fier units being shown in dotted
lines.

From this it will be seen that
provision is made for using
different values of high-tension
voltage on éach valve, so that
the valve most suitable for its
particular function ‘may be used
and worked under the best condi-
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tions. In addition, suitable grid
bias is provided, so that a power
valve may be used in the low-
frequency side for loud-speaker
work, thus improving both purity
and volume.

The right-hand side of Fig. 2
shows the theoretical wiring
diagram of the amplifier which
it is the purpose of this article
to describe, and from this the
simple expedient adopted to get
any combination of valves can
easily be seen.

To use H.F. and detector
’phones are inserted between the
terminals Tg and T6, and the last
valve is switched off on its rheo-
stat R3, the connection from the
grid condenser being plugged
into the point X2 (Fig. 2).

Detector Alone

The detector alone is obtained
with the ’phones in the same
position, but the grid connection
plugged into X1 and V1, switched
off on its rheostat Ri. In this

case it is necessary to reverse the
This is easily

reaction leads.

DA

f A Compact R
| the Neutrodyt
Using Plug

bydJ. UNLER

This circuit first appeared in ¥: Wirele.
in an article by A, D.

Fig. 1.—Showing the Neutrodyne paortio:
for adjustment »f A
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accomplished by connecting the
terminals T1 and T2 on the
amplifier to terminals T2 and T1
on the tuner, respectively.

When it is desired to use the
L.F. valve, Ts and T6 are
shorted and the ’phones or loud-
speaker connected in the plate
circuit of the valve V3 between
the terminals T14 and T15. Thus
it can be seen that any combina-
tion of valves may be obtained
with ease. It will be noticed
that the condenser C4 (IFig. 2) is
connected to the side of the trans-
former going to H.T. + and to
terminal Tg. This puts the fixed
condenser C4, which should be
about .ooz mfd., across the
‘phones when using the detector
alone or with the high-frequency
valve, and acts as a by-pass con-
denser for the radio-frequency
currents, so that reaction may be
smooth and easily obtained. The
fact of the primary of the low-
frequency transformer being in
series with the ’phones has not
been found to noticeably affect
the signal strength.

BHT

= To H7+2

To HT—
To L7+

7?7[7‘;

1 of the ¢ircuit, and connections
feutrodyne.
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Reaction

Reaction is obtained from the
platé circuit of the detector valve
V2, the connections to the tuner
being taken to terminals T1 and
Tz on the left-hand side of the
panel, the reaction coil being
coupled to the secondary circuit,
as shown in the theoretical circuit
of Fig. 2.

The terminals T3 and T4 'are
the input terminals of the ampli-
fier, the former being connected
to the grid of the high frequency
valve V1 and also to X1, which
consists of a valve socket, and
the latter to the negative side of
the low-tension battery, so.that
the grid of this valve is given
full negative potential through
the secondary coil of the loose-
coupled tuner.

Referring again to Fig. 2, it
will be seen that the plate of V1
is connected to another valve
socket X2, located as shown in
the photograph, and to one side
of the tuned anode circuit L2 Cz,
the other side of this circuit being
taken to a suitablé H.T. tapping
via terminal T%.

Reason for Neutrodyne

In practice, even with no re-
action, when the oscillatory
circuit L2 Cz is tuned to the same
wavelength as the grid circuit
oscillations will be generated
with the lower end of the
secondary coil connected to the
negative low tension, and the
virtue of this valve as an ampli-
fier of telephony will be lost.
This is due to the back-coupling

4851

“handing -back the

* Plan view of panel..

effect of the grid to plate, internal
capacity of the valve and mag-
nétic coupling of the wiring
magnified
energy from the plate to the grid
circuits. If these coupling effects
can be neutralised and Vi be
worked with its grid fully nega-
tive, the valve will then be work-
mg on the most suitable part of
its curve for pure and efficient
amplification, It is here that the
neutrodyne method of stabilising
V1 scores over potentiometer
control.

The Coil

L1 is the neutrodyning coil
which is tightly coupled to the
tuned anode coil L2, and one
end of which is connected
through an exceedingly small
condenser Cr1 to the grid of Vi
and the other to the negative side
of the low-tension battery, which
corresponds to H.F. earth poten-
tial. The function of L1 is to
obtain a back-coupling effect,
through the neutrodyning con-
denser, in opposite phase to that
of the grid to plate capacity,

which will neutralise the latter,

thus giving complete stability,
but not at the expense of loss of
amplification. This really is a
form of reaction, but negative in
effect. The coils L1 and L2 are
of the same inductance value and
are coupled as closely as possible,
as will be seen from the photo-
graph, whilst the stabilising con-
denser Ci has a maximum
capacity of only about twice that
of the grid to plate capacity of
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the valve. An especially small
and finely variable condenser is
here necessary, the ordinary so-
called vernier condenser being
useless. That shown is made by
Messrs. Gambrell Bros., Ltd.,
and was specially designed for
this purpose, a long anti-capacity
handle being fitted, obviating
hand-capacity effects.

- List of Parts

One mahogany cabinet, 113 in.
x5} in.x3% in., with detachable
base.

One ebonite panel, 12 in. x 5§
in. x% in. I

One variable condenser with
ebonite end plates .ooozg mfds
(Gambrell Bros., Ltd).

One stabiliser condenser (Gam-
brell Bros., Ltd.). '

One grid- condenser .0002 mfds
fixed. i

One grid leak, 1.5 megohms.

One by-pass condenser, .oo2
mfds.

One Mansbridge- condenser, r
mid. |

One intervalve transformer
(4—1 ratio), -(Western Eleetric
Co., Ltd.). )

Three T.C.B. filament resist-
ances.

Fifteen' 4 B.A. W.D.-type ter-
minals with nuts and washers.

,Twelve valve sockets.

Two Clix with nuts or two
more valve sockets:
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Interior view of cabinet and wiring.

General Pesign and Lay-out

The amplifier is contained in a
cabinet of the dimensions given
above, the valves, condensers
and filament resistances being
conveniently mounted on
horizontal ebonite panel.
round the

cabinet, giving a

‘neater appearance than would be

obtained if this were flush with
the sides. The particular size
was chosen to conform with that
of the tuner unit. . The bottom
of the cabinet is fixed by means

Y &

on a,
~ This
allows a suitable overlap all -particular
.the coils and neutrodyning ¢on-

ponents. As can be seen from
the photograph, all terminals are
situated at the back and sides,
leaving the front of the panel
clear for easy adjustment of the
three filament resistances and the
tuned anode condenser. This
arrangement  places

denser as far remote from -hand
capacity effect as possible.

The functions of these terminals
are as below :-

Ts T6—'Phone terminals—
shorted when all valves are in

of suitable wood-serews and is use. LR .
detachable, as the wiring has to T7—H.F. H.T. tapping to
be completed from the underside high-tension battery.
at 4 TE LS
7)5‘)':”77 /aszVALVIS'y & 0"’[; ;’“ VES
= T4
i HT3
[ aimz:,uf 71 J

i 7 -ﬁ'l
X4 { - /2-'.
L.

Fig. 2.—Complete- circuit diagram, including tuner (a separate unit).

- One complete Clix.

One 4 B.A. }-iny countersunk
screw with nut.

Eight #-in. No. 4 wood screws.

Two coil blocks.

Sixteen gauge tinned copper or
square section wire. :

Twenty gauge tinned copper
wire.

Onelength insulating sleeving:.

with the panel in place. The
intervalve transformer is mounted
on the side of the case, as are the
two coils and the stabilising con-
denser. This arrangement makes.
the instrument very compact and
the leads short; no detrimental
interaction effects are obtained,
due te the closeness of the -com-
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T8—Detector, H.T. tapping.

Tg and Tio— + and — grid
volts—may be shorted if low
H.T. supply and no power valve
is used.

Tir—H.T. tapping to low-fre-

' quency valve.

Ti2—Is a common terminal to
—H.T. and+L.T.
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T13—On right-hand side of
panel is L.T.—.

T4 and Ti5 — Telephone ter-
minals.

The function of the four left-
hand terminals has already been
given, being merely input and
reaction terminals, linking up.
with the tuner.

The position of the three valves
and the tuned anode condenser
Cr may readily be seen from
the photographs. The tappmg
from the grid condenser C3 is
brought through the panel in
front of the high-frequency valve
by means of a flex lead through
the panel, connected below to a
stiff lead soldered for rigidity to
a 4 B.A. countersunk screw held
by a nut below the panel. X1
and Xz may be either valve
sockets or Clix connectors, into
which the Clix plug on the

used to hold it. The two coil
blocks are also mounted on the
same side of the cabinet, and
should be so spaced as to allow
the anode and neutrodyning coils
to be almost touching. Distance
between these two blocks should
only be fixed when it is decided
what coils will be used; close
coupling has been found to give
the best results, and no advantage
is gained by making this vari-
able. The blocks used on the
instrument are of the type to
take double-plug coils, but so
that any type of coil may be used,
plug and socket type may be
substituted. These are fixed by
4 B.A, screws through the side
of the box..

The grid condenser and clips
taking the leak may be fixed with
screws through the panel. The
by - pass condenser. and that
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shape than square section. wire,
and is sufficiently rigid where:
only short leads are used. Very
short leads have been carried out
in zo gauge wire.

The best pfocedure_to follow is
first to make all possible connec-
tions to the components mounted
on the panel, a length of wire
being joined to any terminals,
which are not already joined to
any of the components. These
wires should be left for the
moment frée. = Next  solder
short © lengths of 20 gauge
wire to the. four terminals of
the transformer. These are
to facilitate connecting this in
circuit when the panel is screwed
into position in the cabinet, Con-
nections should be similarly made
to the coil blocks. Having
wired the panel and the com-
ponents on the side of the case

flexible lead is plugged.

or detector and low-frequency
valves to be used, whilst using
the right-hand socket brings the
high-frequency valve into circuit.
‘The three filament resistances at
the front of the panel are T.C.B.
type, suitable for bright emitters,
but the dull-emitter type may be
substituted if desired. These
were chosen on account of the
small space they require below
the panel., The transformer
coupling the detector and low-
is made by
the Western Electric Co.,
and on account of its size
is mounted - on the side of
the cabinet, wood screws  being

'le
Fig. 3.—Drilling lay-out and terminal markings.
The
left-hand one allows the detector

across the high - tension battery
are held in position by the
wiring, which is sufficiently rigid
to obviate any other method
of fixing. On referring to the
photograph of the wiring it will
be seen that certain leads are
twisted together, one being
covered with insulating sleeving.
This tends to prevent a certain
amount of interaction, but may

- only be carried out in the case, of

reaction coil and telephone leads,

Wiring

Wiring is mostly carried out in
16 gauge bare tinned copper wire
of circular section, since this is
easier to bend to the desired
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place the panel! in position and
screw to the case, the bottom of
the latter being removed. After
this the final connections can
be made to the coils and trans-
former with ease. A refinement
which I have not before men-
tioned is that of fitting a screen-
ing disc between the ebonite end-
plate of the condenser and the
panel. - This is connected to the
point of lowest potential (i.e.,
H.T.+). Whether this is done
or not-care should be taken to
see that the moving vanes are
connected to H.T.+ to lessen
hand capacity effect.

(Further constructional details
and test report will appear in our
next issue.)
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How Every Crystal
User may become
a Valve Expert

By E. REDPATH,
Assistant Editor.

Practical details of a Receiving
Set
quency amplifying valve and

comprising a high fre-

a crystal detector..

Continued from last weck’s issue.
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Constructional Details

The containing box measures
g in. by 5¢ in. by 5 in. deep, and
as it is of a type illustrated in
this journal on several occasions,
a dimensioned drawing is con-
sidered unnecessary.

The ebonite panel measures
g in. by 5% in. by $ in. thick, and,
after the original and frequently
conductive polished surface has
been removed by the use of the
finest emery or carborundum
cloth applied to both front and
back of the panel, it is to be
drilled to take the various com-
ponents as indicated in Fig. 6.

The photograph, Fig. 7, shows
the arrangement of those compo-
nents which are fitted underneath
the ebonite.

Full details of the wiring
will be gathered from Fig. 8,

which is a complete back
of panel wiring diagram.
For convenience in wiring,
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Fig.7.—A view of the underside of the panel.

HT- is connected to LT-. If
desired to add an amplifier
having HT — connected to LT+,
these connections in the present
set should be made to corre-
spond.

Operating the Set

The conditions which will give
the best résults are as follows :(—

(1) The aerial circuit must be
exactly tuned to the desired
wavelength.

(2) The closed oscillatory cir-
cuit {or tuned anode circuit) must
be exactly in tune with the aerial
circuit.

(3) The coupling between the
anode coil and the aerial coil
should be sueh that the set is just
a little short of oscillating.

With a very sensitive cat-
whisker tvpe of detector, it will
sometimes be found that self-
oscitlation commences as soon as

2
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Fig. 6.—A drilling diagram of the ebonite panel.
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coils slightly and

the second condition has been
attained. If this is experienced
and a reduction of high-tension
voltage does not effect a cure, try
reversing the filament lighting
battery connections. If self-oscil-
lation still persists, it will be
necessary either to obtain a less
sensitive setting of the detector
or to reverse the anode coil L2
and apply reverse reaction to
check the self-oscillation. In the
last-named contingency, the fila-
ment battery connections should
be restored to their original
positions.

To enable different stations to
be tuned in readily, the ideal
method is to calibrate the closed
circuit by means of a wavemeter,
bearing in mind that any subse-
quent variation of coupling be-
tween the anode coil and the
aerial coil will alter the adjust-
ment appreciably.. In other words,
the calibration will only be
accurate with the coupling ad-
justed as when the wavemeter
was used.

Searching for Signals

In the absence of a wavemeter,
search for signals by setting the
two coils at an angle of from
20 degs. to 45 degs.,- and the
aerial tuning condenser to about
one-half its capaeity, Then vary
the capacity of the anode con-
denser C2 and note at what point
a slight breathing sound in the
telephones indicates that the two
cireuits are in resonance.

If no such point is observable,
tighten the coupling between the
repeat tne
operation: Next; vary the aerial
and secondary condensers simul-
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taneously, always endeavouring
to keep the two circuits in tune
with one another. When faint
signals are heard, increase the
reaction coupling slightly and
carefully re-adjust both con-
densers, and, if necessary, the
crystal detector, until satisfactory
results are obtained. _ '

It will be found that there is
a certain and comparatively loose
coupling betwcen the coils L1 and
L2, which gives the best results,
both ag regards signal strength
and selectivity.

As already mentioned, this
self-oscillation difficulty may be
encountered when a particularly
light and sensitive setting of the
crystal detector is obtained,
owing to the reduced damping
effect. It thus becomes a matter
for experiment to determine the
adjustment of the crystal detector
which gives good rectification
(evidenced by the purity of the
speech, etc.) and which “‘damps’’
the anode circuit sufficiently to
prevent self-oscillation.

- It is probably more satisfactory

L]

©

@

Fig. 8 —Wiring diagram of the valve and crystal receiver.

Alternative Arrangements

In the set just described, the
amplified oscillations in the
tuned anode circuit of the
valve are applied direct to the
crystal detector and telephones.
The coupling between the detec-
tor circuit and the tuned anode
circuit, therefore, is conductive.

In such an arrangement the

comparatively rapid rate-at which
energy is absorbed from the
anode -circuit by the crystal
detector and telephones; in other
words, the ‘‘ damping effect ’’ of
the detector circuit, tends to
maintain the stability of the
complete circuit arrangement.
-.But for this damping effect, self-
- oscillation would- be almost
certain to occur immediately the
anode circuit was brought exactly
into resonance with the grid or
aertal circuit, owing to the
capacity coupling between the
elements in the valve.

In this connection, the grid
and anode of the valve may be
regarded as opposite plates of a
very small-capacity condenser
connected between the tuned grid
and tuned anode circuits.

in practice to have appreciable,
and even unnecessary, damping
due to the crystal detector, and
to compensate for it by the
judicious use of the reaction coil,
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Inductive Coupling

Instead of the detector circuit
being directly connected to the
tuned anode circuit, it may be
inductively coupled to it, as
indicated in the theoretical circuit
diagram, Fig. o.

In this arrangement the coils
L2z L3 may be ordinary plug-ia
coils mounted in a two-coil
holder, but, as there is little
advantage to be gained by vary-
ing the coupling between the
coils, they may more conveniently
consist of the  primary and
secondary winding of an air-core
high-frequency transformer.

This transformer may be of the
almost standard type, consisting
of an ebonite former having a
circular groove, or grooves,
carrying the windings, primary
and secondary being sometimes
wound in separate grooves, and
sometimes in the same one, the
complete component being pro-
vided with four brass pins
arranged to fit a standard valve
holder and thereby affording a
ready means of connecting the
transformer in circuit, or of
changing it when desired to
receive over a different range of
wavelengths.

Alternatively, the transformer
may consist of basket coils
wound simultaneously upon the
same former ; of two basket coils
lightly bound together with tape,
or even of an ordinary cylindrical
former of ebonite or cardboard

(4]

o LIS

Fig. 9.—A diagram showing a detector circuit inductively
coupled to the tuned anode circuit of the H.F. valve.

than to employ some artificial
means of counteracting a strong
natural tendency to self-oscilla-
tion.
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carrying two coils, one wound
closely on top of the other.

The primary winding (Lz) of
the high-frequency transformer,
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is included in the anode circuit
of the valve and tuned to reson-
ance with the aerial circuit by
means of the variable condenser
C2. The crystal detector D and
telephone recelvers T are con-
sected to opposite ends of the
transformer secondary winding
L.

detector and telephones con-

nected thereto.

" A Further 'Alt‘ernative

Fig. r1 is a theoretical circuit
diagram of an arrangement In
which a similar type of high-fre-
quency transformer is employed,
but in this case the transformer

LH.F -
TRANSF®

Fig. 10.—A pictorial representation of the circuit given in Fig. 9.

F1g 10 is a pictorial repre-
sentation of the circuit shown in
Fig. g, and includes a valve
panel with valve holder and
rheostat, condensers, a fixed coil
holder to take the aerial tuning
inductance coil Li, whilst a high-
frequency transformer of the
plug-in type is shown fitted to
four valve sockets mounted upon
a small ebonite base provided
with the necessary terininals and
carrying the crystal detector D.

‘The Action Involved

Referring to Fig. g, it will be
seen that the aerial circuit is
tuned to the desired wavelength
by means of the variable con-
denser C1, the plug-in inductance
coil L1 being of a suitable value
for the range of wavelengths to
be covered. The oscillatory
potentials across the variable
condenser 'C1, due to the incom-
ing signals, are applied to the
grid and filament of the wvalve,
giving rise to high-frequency
pulses of current in the anode
circuit, which, provided the tuned
anode circuit Lz Cz is adjusted
to resonance with the aerial
circuit, and that the resistance
of the coil L2 is not unduly high,
will cause oscillations of consider-
able magnitude to be built up in
that circuit. The energy of these
oscillations, or, at all events, the
greater part of it, is then trans-
ferred by electromagnetl(‘ induc-
tion to the transformer secondary
‘winding ‘L3 and applied to the

secondary winding is shunted by~
the variable condenser Cz to

form a closed oscillatory circuit,

the transformer primary winding
L2 being now untuned.

In actual practice there is not

a great deal to choose between

these two methods, as illustrated

in Figs. g and 11; at least, not

when only one stage of high-fre-
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the transformer “~method of
coupling two low-frequency am-
plifying valves, a high resistance
could be employed in the anode
circuit of the first valve. ~Similar
methods may be used in the case
of high-frequency amplification.
Resistance capacity coupling
proves fairly satisfactory in a
multi-valve amplifier, provided
that the frequency is not too
high. So far, it has not been
found efficient on - wavelengths
below 8oo to 1,000 metres, and
accordingly it has not been used
much in connection with the
reception of British broadcasting.
Another point is that the am-
plification per valve in a resist-
ance capacity amplifier is not as
great as in the case of a high-
frequency transformer or tuned-
anode coupled amplifier, although
the former has advantage in the
matter of simplicity of operation.
The practical arrangements
comprise_a non-inductive resis-
tance, fixed or variable, of from
60,000 to 100,000 ohms, con-
nected to the anode of the valve
and the positive terminal of the
high-tension battery. Owing to
the loss in voltage across the
resistance, it is necessary that
the high - tension voltage be

Y { |
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Fig.11.—A circuit in which the coupling between the anode and detector
circuits is effected by means of a high frequency transformer.

quency amplification is employed
Where two or more high-fre-
quency valves are used, the latter
arrangement is probably the
more satisfactory, owing to the
greater stability or freedom from
self-osciltation which is .usually
obtained: -

Resistance-Capacity Coupling

Referring to the previous
articles of this series, it will be
remembered that, in addition to
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greater the value of resistance,
the higher the voltage necessary.

Between the anode end of the
60,000 resistance and the grid of
the sueceeding valve is connected
a fixed condenser having a capa-
city of .0003 uF, and the varia-
tions in anode potential of the
first valve are passed on to the
grid of the second, via the
condenser.

NEXT WEE
The Valve-as a Petector. - -

- Ry

Loy



August 6, 1924

Wireless Weekly

AN OMNI RECEIVER

¢ S, You may be interested in
the enclosed prints of an Omni re-
ceiver which I have constructed.
The panel I had previously in use
as a five-valve (2-D-2) set with
switches to cut out each valve and
also switches for either tuned anode
‘or H.F. transformer coupling. The
positions of the valve switches have
been taken by one Bretwood and
one Lissen variable leak, and two
Lissen variable anode résistances,
while all other parts have been left
as they were except, of course, that
their connections have been taken to
the terminal board. * The various
knobs ‘are:—Five filament resist-
ances, two tapped H.F. trans-

A four-valve Omni Receiver referred
to by Mr. Guyler.

formers, one variable condenser
.001I, I — .0003, 2 — .0002, and one
vernier, stand-by tune and series
parallel switches, two switches to
control reaction (the three positions
give one direction, off and reverse,
so that reaction may be used in
either direction with the coils on the
left, on the right, both or neither),
while the two at the bottom right
hand give H.T. control, the upper
circle of studs being connected every
g volts from the negative end of the
battery and the lower circle every
3 volts from the positive end. The
studs are well spaced and the
ebonite plate made flush with their
tops, so that the switch arm does
not fall between and cause a short.
A plug-in crystal detector is also
located on the front. .

As shown, it is wired for three-
valves, bare wire being used, and
the lid is deep enough so that if re-
quired (as in this case), an- extra
condenser can be put in across the

terminals if a size other than those
available in the set is required, or
in order to reduce the length of the
wire connections.

The H.T. connections are taken
through the bottom, as both the
H.T. battery and accumulator are
kept in a cupbodrd on which ‘the
set stands when in use.

Your ST75 circuit on this set,
with loose components, and as an
enclosed set gives good results here,
all the B.B.C. stations being
heard well, Birmingham and ;XX
being loud-speaker strength. The
Continental stations are also good
telephone strength.—Yours faith-
fully,

A. F. GuYLER.

Beeston, Notts.

RECEIVING 5XX

Sir,—I have listened to every
evening transmission from 5XX
with the following very unsatisfac-
tory results :—

On my crystal set (which brings
in several amateurs, Croydon, and,
of course, 2L0), Chelmsford is
only just readable on one pair of
'phones (Brown’s 4,000 ohms).

On my valve set (on which I get
all the B.B.C. main stations and
Paris), Chelmsford is little better
than Birmingham or Bournemouth.

When I say I am very disap-
pointed with these results I think
I am only expressing the sentiment
of the vast majority of London
listeners.—Yours faithfully,

C. P. Brown.

Clapham Common, S.W.i1.
SIMPLE WIRELESS RECORDING

Sir,—With reference to your
article in this week’s Wireless
Weekly, 7e ‘‘Simple Wireless

Recording,”’ I should like to point
out that rectification can be
obtained as well by another method,
without taking recourse to a crystal
detector.

Curiously enough, nobody in Eng-
land seems to have hit so far at
the idea, although it is quite simple.
Add a grid condenser (with leak)
between outside transformer second-
ary and grid of each of your ampli-
fying valves.  This will give the
necessary rectification. Both grid
condenser and leak can have the
usual value; leaks varying from 1
to 5 megohms.
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. The credit for this arrangement
comes to Mr., J. Corver, the able
editor of Radio Expres, our principal
Dutch wireless weekly. May 1
suggest that you give this arrange-
ment a  trial?—I am, Sir,~yours
faithfully,
‘‘ DurcH EXPERIMENTER.”
Baarn (Holland).

Note.—This method, of. course,
does not get rid of the steady anode
current on which the rectified pulses
are superimposed. © If a telephone
transformer is connected in cirtuit
the current becomes alternating once
more. The method described in

Wireless Weekly has the advantage.
of getting rid entirely of the anode
current.—P. W. H.

This photograph shows the wiring
of Mr. Guyler’s receiver.

THAT PERSONAL TOUCH

Sir,—On the night of the 13th
ult., whilst simultaneously devour-
ing huge chunks of Wireless
Weekly and charging accumbulators,
I was drawn from your valued
paper by the remarks of Mr. Harris
and several correspondents on the
subject of frothing, to one of my
own accumulators, which suffers.
from this disease, and decided to
give the suggestion a trial. Very
carefully T cut one small piece of
nice, juicy “ Sunlight”  and

ed it in t’ole at top.
poFpknow it was the 13th, but all
the same if ** Levers’ ” of ¢ shav-
ing stick”” fame want a better
advert. than they have so far pro-
duced, let them communicate avec
mot.

There is plenty to spare even after
bottling a three weeks’ supply of
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lather, and shaving every day at
that.—Yours faithfuily,
. L. Payne,
East Ham, E.

ST100 STAR' CIRCUIT

S1rR,—When this circuit was first
brought out I made it up, and was
able to get excellent results on both
the loud-speaker and ’phones. For

reception of the local station it was
certainly good,
pleased with it.

On reading the experiences of
others and the distant transmissions
that they received, I began to feel

and 1 was very

Aooeo Cone.
Acrnac Core -

TRANSFORMER —»

How the extra coil was added to
the set referred to by Mr. Shylon.

disappointed, because try as I
might, 1 could mnot get anything
except the local station. I tried
various kinds of crystals, and re-
wired the set several times, but
without result; T might add here
that this was the experience of
many of my friends, with the same

circuit, and with the STrioo. u

Quite by accident 1 placed a coil
between the earth and aerial ter-
minals as sketch herewith, and with
that addition I am able to get all
the B.B.C. and Continental sta-
tions at very good strength.

The size of this coil varies with
the wavelength it is desired to be
received, and for the B.B.C. sta-
tions a No. 35 or 50 appears the
most suitable. ‘

With the coil in position loud-
speaker results are much improved,

the -coil appearing to add volume of
tone without distértion.—Yours
faithfully,
Joun SuyrLoN.
Cardiff.

AN INTERESTING SET

Sir,—I enclose a photograph of
my own receiver, on which all the
B.B.C. and several well-known
Continerital stations have been re-
ceived; a few .American stations
have also been heard. The circuit
is a perfectly straight one, consist-
ing of 1 H.F., detector and 2 L.F.
power valves. Certain minor altera-
tions havée been made since the

photograph was taken, the borough.

lighting mains now being used as
a source of H.T.—Yours faith-
fully,

A. J. THorNTON,

Battersea. 2 A.N.B.

FROTHING

Sir,—Re correspondence relating
to frothing of accumulators when
being charged.

It has been stated that Hudson's
soap powder may be harmful;
whether this is so I do not know.

In many biochemical examina-

-tions, in which it is necessary to

bubble air rapidly through fiuids,
and at the same time prevent
frothing, a drop or two of caprylic
alcohol is added. This liquid is
entirely inert in the numerous in-
stances in which it is employed. I
do not know whether it would be
without action on the celluloid cases
of accumulators. It does not mix
with any watery fluid to which it is
added but floats on top. Perhaps

some of your readers would care to

try it.—Yours faithfully,
Eric WorpLEY, M.D.
Plymouth.

THE ST151 CIRCUIT

Sir,—Last week I built up the
STis1 circuit, and was astonished
at the results obtained, viz.: All
B.B.C. stations at good strength,
several at loud-speaker strength,
London, of course, overpowering;
Radiola could be heard 20 ft. away
fromloud-speaker; was just enjoying
same when my detector valve went

A handsome receiver made by
Mr. Thornton.

west. Decided to build STio0;
results terrific; London so strong
that I must -detune to avoid over-
loading;  Bournemouth; Birming-
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“ham, Cardiff and Glasgow received

in one evening to be comfortably
heard on speaker; Radiola as loud
as STigr. My aerial is about
20 ft. high, 3o ft. long, single wire,
very much screened. My first valve
is an Ediswan A.R., and the second
a Moorhead. L.T. 6 volts, H.T.
130, grid bias 2 volts.

Hoping this interests you and con-
gratulating you upon evolving :such
circuits,—Yours faithfully,

West Ham. H. Hevev.

A SINGLE VALVE CABINET
RECEIVER.
Sir,—Re Mr. Azer's letter in
Wireless Weekly for July 23, deal-
ing with results obtained with v our

Con Hotoer AbpEd

|
—K] ¢

O O,
©©7f'©()©t

The .position of the extra coil~
holder on Mr. Shylon’s receiver.

one-valve reaction set designed by
Mr. Rattee.

I have had a one-valver in opera-
tion for some time now that was
somewhat similar to this particular
set, and, upon publication on June
18 of your set, 1 made the one
or two neoessary alterations to
bring my set in line with your
circuit.  Results as follows: All
the B.B.C. main stations (with
Birmingham the easiest to get after
London), 5XX, Radio-Paris, Ecole
Sup., Petit Parisien, Radio Bel-
gique, Madrid, Hamburg, and
several other foreigners that I have
been unable -to locate. 1 use an
ordinary set of basket coils, Ray-
mond V. condenser, E. Bell grid
condenser, Lissen V. leak, micro-
stat Resis., and Osram 4-volt
valve. The placing of the various
parts is somewhat different to that
of Mr. Rattee's set, and I do not
use a phone condenser; but, for all
that, must say the results gb-
tained .are excellent, and certainly
more than one would expect from
a simple one-valver. Of course;
.some Stations are rather difficult>to
hold without distortion—Madrid
and Hamburg especially, but the
majority mentioned come in at
more than comfortable phone
strength.

My set is made up sloping deslk
cabinet style with the movable cuil-
holder mounted horizontally on the
top, which position I consider much
more useful than on the panel, and
furthermore 1 think’it imptoves the
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appearance of the set. 1If you
would care for a photograph of my
set I will send one with pleasure.
I would very much like to see
you put into operation in your jour-
nal the suggestion I made some
weeks ago by letter re the correc-
tions of errors in previous issues.
Here is a tip that might be of
use to your readers who .are be-
ginners. When the panel is drilled,
and all terminals mounted and
screwed up in position, 1 usually
write upon the panel back the name
of the terminal in white ink just
at the side of it—such as H.T. + ;
A.T.I.; Reaction, etc., etc. This

certainly minimises the danger of

wiring on to a wrong terminal.
With best wishes for your con-

tinued success, I am, sir, yours

faithfully, Ww. G.
Wandsworth.

AERIAL HINTS

SR, — With reference to an
article on ‘“ Two Aerial Hints >’ in
your July 23, 1924, issue, the follow-
ing small practical hint may be of
interest to those who employ
ordinary rope for spreader and
down lead guys.

A great difficulty with using
ordinary household rope for guy
(purposes is the contraction which
‘takes place during wet weather,

and to those who desire a ‘‘ ship-

shape ” aerial system with tight
guy ropes, it generally happens that
during a heavy shower one has to
slacken these ropes or else one is
confronted with" brolken ropes;
usually with wireless luck they
break during the ntght. However,
the insertion of a small spring at
the earth end of each guy rope
usually well repays itself. Suit-
able springs about six inches long
and one-inch diameter may gener-
ally be obtained at most iron-
mongers for about threepence each,
so this need not worry the installer.
During dry weather the guy 13
tightened so that the spring is just
under tension, and it is found that
any contraction due to the rope is
compensated for by the spring.

The application is by no means
original, but does not seem to have
been brought forward, and in my
case I have not experienced a
broken guy since they were put in
eighteen months ago. I once took
the trouble to measure the expan-
sion of the spring after 24 hours’
practically continuous rain, and the
six inches had become ‘eleven! The
same spring and rope are still there,
but had it not been for the former
the latter certainly would not have
been.—Yours faithfully,

Davip G. Birp.

South Shields. 50OR.
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‘“ TRUTH IN ADVERTISING

Sir,—We have read with much
interest vour editorial -in Wireless
Weekly, July 23 issue, and note
your remarks re incorrectly rated
condensers.

Realising the importance of abso-
lute reliability. in radio apparatus,
the Sterling Telephone & Electric
Co., Ltd., installed in their works
at  Dagenham  testing rooms
equipped with the most accurate
measuring instruments possible to
obtain. Here every variable air
condenser (as well as other radio
components) manufactured by the
company and bearing the well-
known Sterling trade mark, is sub-
jected to rigorous tests and is not
passed into stock unless it is of
full-rated capacity. Moreover, the
fact that Sterling square-law con-
densers are themselves being largely
used in radio laboratory measuring
instruments is sufficient proof of
their reliability.

The Sterling Telephone & Elec-
tric Co., Ltd.,, guarantees all' its
condensers to be of full-rated capa-
citv, and would welcome vour care-
ful and impartial examination of
any condenser taken from our
stock.—Yours faithfully,

for Sterling Telephone & Elec-
tric Co., Ltd.,
Guy BURNEY,
Managing Director.
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RADIO—ON WINGS e o
8 + structions regarding Rheostats -

: and the filament battery is ;
Fit MYERS to yeur receiver and you will enthuse over the ease important. :
with which you can then pick up Distant Telephony. Com-
pared to the limited action of your receiver when fitted with

ordinary valves, MYERS will fruly give you Radio on wings.

PRACTICALLY UNBREAKABLE A

o v i a l ves
:LONDON.—The Dull Emitler :

. i Valve Co., 83, Pelham Street, :

o outh Kensinglon, S.W.7. 0 =

Phore: Kensington 3331. . : A
bring in the Distant Stations

UNIVERSAL 12/6 ¢

4 volt .6 am
Plate Voltage 2-300 volts.

Remarkable
Success awaits
the use of
MYERS in any
stage as oscil-
lator, amplifier-
or detector.

: MANCHESTER.—R. Davies & :

Sons, Victoria Bolt and Nut :
. Works, Bilberry Street. 4
! NEWCASTLE.—Gordon  Bailey *
+ & Co., Consett Chambers, Pii- .
:  grim Stred. :
: LIVERPOOL. — 4 pcx Electrical :
. Supgly Co., 59, Old Hall Street. :
P GLASGO W.—Milligan's Wire- :
- lIess Co., 50, Sauchiehall St. s
. YORKSHIRE. — H. Wadsworih
. Sellers,Standard Buildings,Leeds
!SOUTHERN COUNTIES.— .
. D.E.D.A. 4, Tennis Rd., Hove,

This particular design is confined to the
MYERS, The" resultant low internal
capacity banishes valve distortion,
valve noise and hiss. The removal of
these paralysing features permits the X\
MYERS to function—perfectly. ;

Cunningham & Morrison,

The success of MYERS in long-distant
reception is the outcome of the bring-
ing the grid and anode leads out at
* opposite ends. (In the ordinary valve
electrode leads are bunched together
in the stem.)

Insist upon MYERS; it is alone de-

) 5 signed—from cap to cap—for Radio . : -
| BIRMINGHAM — J. Bonelle, 131, : feception. From all Dealers or from wmdsor House, Victoria Street,
i High St., Smethwick, Birm'ham. : the nearest selling agent, post paid. LONDON ] - . . . S.w.i

.'.0OQ..QO...O0..,,..........00...0009000....
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Conducted by A. D. COWPER, M.Sc., Staff Editor.

An Effective Small L.F.
Transformer

A rather better performance
than is customary with the small
type of low-frequency intervalve
transformers is shown by that
sent us for trial by Messrs. L.
McMichael, Ltd.

This measures only 2% in. by
2 in. by 23 in., and is of the
ordinary pattern with a core of
stampings with narrow air-gaps;
brass angle-pieces which act as
fixing-brackets and really large
terminals on ebonite strips are
provided. We note that the
bolts which hold the parts to-
gether pass through the lamina-

tions, effectively short-circuiting
them for eddy-currents in the
usual manner. The iron core is
of medium size ; and the D.C. re-
sistance indicated that there was
plenty of wire in the core.

On test, the insulation-resist-
ance to soo volts D.C. from the
‘“ Meg ' tester was satisfactory
for primary-to-secondary and
secondary-to-frame, and sufficient
for  ordinary  purposes - for
primary-to-frame. In actual re-
ception, while the amplification
attained under the most favour-
able conditions could not ap-
proach that of a standard large
transformer, being about 43 as
compared with 7 when using

power amplification, and a suit-
able valve and grid-bias, the tone
was good, with but little distor-
tion, even the notes in the lower
register being reproduced well.
The thin tinny or muffled sound
of the average small L.F. trans-
former was absent.

The finish and workmanship of
this transformer are of a high
order. We can recommend this
instrument to those who do not
wish to invest in a large instru-

ment, but who desire to get a

satisfactory performance from
their sets, together with a
moderate amount of L.F. ampli-
fication.

WATMEL
VARIABLE GRID LEAK

S to~5 Megohms,
2/6.
50,000 to 100,000
hms, 3/6.

Other Resistances
to suit any circuit.

Silent in operation.
Constant in any
temperature. Dust
and Damp proof.
n Each tested and

ARE THE BEST guaranteed. Neat
l!::(())l.llz.oa-ﬂl}l{g 2 and well made.
Patent Send P.C. for des-
REASONS: 206098 criptive folder.
Continuously
Variable.

SEE THE TRADE MARK BEWARE OF
ON EVERY GRID LEAK. IMITATIONS.,

Wirslass Weekly,”

———— o —— e — — . — —

[ For full details m * Apparatus I‘ulad June 18th,

NOTE NEW ADDRESS :

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

RECORD YOUR
RADIO SIGNALS

WITH A

WESTON MOVING COIL
RELAY

as fully described by Mr. Percy W. Harris in
* Wireless Weekly,"” July 23. A limited number
of perfectly new and unused No. 30 Weston
moving coil Relays, available at 17/6 each while
stock lasts. Remember each instrument is
brand new ex Government stores and originally
cost about £9. Will operate on a current of
5) micro amperes.

Showrooms :

ECONOMIC Head Office: 10, FITZROY
: LTD l 303,EUSTONRD.N.W.1

ELECTRIC *| SQUARE, LONDON, W.1.

*Phone: CLERKENWELL 7990.
‘TO BREADPHONES
REPAIR TO LOUD SPEAKERS
TO Cons
REWOQUND to any RESISTANCE & MADE EQUAL 1o NEW.
PRICE QUOTED ON RECEIPT OF INSTRUMENTS.
PROMPT DELIVERY,

™= The VARLEY MAGNET COMPANY

Egtablished  pbone : Wooliich 883.

WOOLWICH, S.E.18. 1

WHOLESALE ONLY.
WIRELESS DEALERS.  Qur New 68-page Trade

List of Radio parts now ready shewing Trade and Retail
prices. It is yours for the asking.

COMPLETE SETS, ACCESSORIES & COMPONENT PARTS
We were one of the very first Wholesale Factors of ** Wireless,”

and our New Catalogue is the very latest thing in Wircless. |
Largest Radio List issued.

STAGGERING PRICES. HUGE STOCKS.
BUY FROM AN ESTABLISHED HOUSE.
IMPORTANT — Trade Only Supplied.

HOBDAY BROS., LTD,, CEFT- B 21,2325 £ MGT.EASTERY 51..

'Phone—CLERKENWELL, 2800 {6 lines)
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¢¢ Fitton One’’ B.B.C. Single-
Valve Receiver
Messrs. Shermays, Ltd., have
sent for practical trial a single-

valve B.B.C. receiver, the
“ Fitton One.”’
This is a small variometer-

tuned set, arranged on a hori-
zontal panel 8 in. by 6 in., the
box being only 3 in. deep. The
controls are an aerial-tuning
variometer and a reaction-handle,
The latter should be used with
considerable care by the novice,
as the set is capable of produc-
ing considerable re - radiation.
The usual terminals are provided
for connections to batteries,
phones, earth and aerial.

The effective wavelength
range, on a large double outside
aerial, was 320 to 500 metres;
on a single 7o-foot aerial 310 to
480 metres (therefore not reach-
ing Aberdeen’s wavelength on
the latter), The makers put
forward some ambitious  claims
as to signal-strength and range,
a special point being made that
all broadcasting stations were
within reach on a standard
P.M.G. aerial and reasonably
efficient earth—which, of course,

experienced experimenters will

_recognise as within the; powers

of any properly handled single-
valve receiver under favourable
conditions, though not always
attained on conventional B.B.C.

‘sets. - l B

With the circuit used, and
with the type of variometer im-
plied by the small dimensions of
this receiver, much selectivity
could not be expected; at 13
miles from 2LQO, on a standard
P.M.G. acrial of considerable
efficiency, London came in at
very modest loud - speaker
strength (R.M.S. value of signal-
voltage across the phones, time-
average for ordinary music, .24
volts) ; whilst he was audible in
the L.S. from 330 to 380 metres
wavelength, on head-phones over
the entire tuning-range.  Thus
every station, even Birmingham
at 100 miles on 475 metres, was
jammed effectively by the local
station. Bournemouth was badly
jammed by London; Birming-
ham, even on the low 7o-foot
aerial, suffered interference from
2LO, though on the large aerial
he was just audible in the loud-
speaker.  On the 7o-foot 2LO

_transmissions

Wireless Weekly

covered a belt of 8 metres. Man-
chester was just picked up in the
intervals ; Cardiff came in well in
London, though, of course, at
low intensity and with careful
searching with a wave-meter.
The quality on these distant
was noticeably
poor, being mushy and with a
noisy  background. It was
noticed that better results were
obtained on the local station by
arranging the L.T. connections
in the more usual manner, with
the L.T. plus connected to earth.
We do not think that any use-
ful purpose is served by inviting
comparisons between the perfor-
mance of this small single-valve
reaction receiver and that of a
four-valve set of conventional
design. Those who draw such
invidious comparisons can never
have heard the merry shout of an
efficient four-valver. The pre-
carious signals of small intensity
obtainable with the single-valve
on the distant stations are of a
very different order. Neverthe-
less, we can commend the style
and performance of this little set,
which is decidedly a step in the
right direction towards making
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= HALL MARK QUALITY. g
= . -
% BEG. TRADE MARK, g
§ To ensure perfect reception of Wireless Broadcasting it is imperative g
= that your Dry Batteries bear the above trade mark. 2
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an easily-controlled -and simple
one-valve B.B.C. set with a wide
tuning-range on a single con-
trol. In the hands of a novice
it will probably give very much
better results than a more am-
bitious outfit, and it certainly
brings more than one B.B.C.
station within easy reach.

¢ Radiobrix '* Vario-Transformer

From Messrs. Metropolitan-
Vickers Electrical Co., Ltd,,
comes a Vario - Transformer,

Type R.B.4, one of the Cosmos
Radiobrix series of units.

The unit is about s5-in. tube,
has a wavelength control, re-
action-control and six terminals
for connecting up between two
valve panels carrying H.F. ampli-
fying and detector valves, and
for reaction-connection to the
plate of the rectifying valve; two
or more can be used in cascade
also, if desired.

The effective range was found
to be from 350 to 700 metres,
covering thus the main B.B.C.
stations.

The principle of the instrument
combines the ordinary tuneable
close-coupled H.F. transformer

with the variometer method of
tuning; in this pattern the
primary winding is semi-aperiodic
and -fixed, whilst the secondary
winding is partly wound in close
coupling with the former, partly
wound in grooves in a rotor
which turns inside the ring-
shaped stator that carries the
first windings: A small fixed
condenser  across the whole
secondary winding, together with
the not inconsiderable distributed
capacity of the fine-wire wind-
ings, enables this variometer
arrangement to give the requisite
tuning-range. The effect of the
fixed and almost aperiodic
primary is somewhat reminiscent
of the properties of the Grebe
circuit. On trial an unusually
high degree of stability was
found, even with quite a small
series condenser in the aerial and
critical  tuning, and without
damping bias on the grids of the
valves. Reaction is applied on
the windings by a swinging re-
action-coil to be included in the
plate-circuit of the next valve, as
usual.

On practical trial, the unit was
found convenient in use, and un-
commonly stable, as indicated.

August 6, 1924

Actually, a series condenser of
less than o.0002 uF could be used
in the aerial, without oscillation
troubles. The degree of amplifi-
cation, obtained, ‘when actually
measured with good R -valves,
was about of the order usually
found with conventignal H.F.
couplings.  Selectivity was not
very _high; Bournemouth and
2LO (the latter at 13 miles) came
in in London at about equal
strength, with a direct-coupled
primary circuit of low resistance
but no great selectivity in itself.
Birmingham was free from
London, but was jammed by
much mush. Searching was fairly
easy, as the scale graduations
were readily calibrated in wave-
lengths.

The general workmanship and
finish of this unit were, of course,
of the order one would expect
from a maker of the reputation
of Messrs. Metropolitan-Vickers,

We are informed that on and
after August 4th all corres-
pondence to Messrs. Cunn-
ingham & Morrison should
be addressed to Windsor
House, Victoria St., S.W.1.
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reception.

Open type 14/6.
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OWER EQUIPMENT

COMPANY .

Which would you sooner

The sweet music of a well-played
violin or the nolsy banging of a
The world-renowned
Powquip Transformer makes just
this difference to your wireless

Shrouded type 18/-

LIMITED °

If difficulty
in obtaining
write us to
name nearest
stockist.

set.

“ TANGENT ”
PLUG-IN COILS

THE plugs are standard and will fit your

On strong cylindrical frame with air-spaced coils
you can handle with impunity and there is nothing
more efficient for either crystal or valve sets.

Stocked in 11 sizes for wavelengths from 250 to

R CEE L L T CE R

8,000 metres.
5125 135 150 1 75 11001150°200125013001400%500
erice |4/3]4/3)4/3|4,6]5/-16/-}7/-]7/6l8/-]9/-ho/-

GENT & CO. LTD.

‘* Faraday Works,'’

LEIGESTER.

Est. 1872.

Ne seccond-rate cffecds will satisfy
the intelligent purchaser for whom
“ TANGENT ™ fitments are designed.
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A.V. T. MONMOUTH) enquires whether
it matters in which direction he winds a
reaction coil, stating that he has seen it said
that if the tuning coil is wound clockwise the
reaction coil should be wound anti-clockwise.

The direction of revolution of the current in
flowing through the windings of the reaction coil
in relation to the corresponding direction of flow
of the signal currents in the aerial or other tuning
coil must be in a certain sense to produce
reaction effects, but this direction will vary with
the number of valves which precede the one from
which reaction is taken: There is no hard and
fast rule as to clockwise and anti-clockwise.

J. R. C. (BLACKPOOL) asks if it is
necessary for the frame aerial and receiving
apparatus to be in the same room?

No; the frame may be at some little distance
from the set. The leads connecting the frame
winding to the receiving apparatus should not

be unduly long, however, or, by reason of the
capacity between them if run close together and
of their inductive value if well separated, they
appreciably reduce the efficiency of the frame
aerial. Incidentally, long connecting leads will
act to some extent as an ordinary type of aerial,
and will reduce the accuracy of the frame as a
direction-finding device.

A, T.V. (STOCKPORT) states that he has
been informed that no earth connection is
required with a frame aerial, and states that
he does not quite see how any aerial system
can function with no balancing capacity
attached to the earth terminal-of the receiver.
The explanation is that a frame aerial circuit is a
complete tuned circuit in itself, a variable con-
denser being shunted across the ends of the
frame windings. Leads are then taken from the
two ends of the tuned circuit thereby formed to
the aerial and earth terminals of the receiving
set.

17
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think of & 7
A century ago there wasn’t a match
for sale in the whole country. Fancy
pottering about with flint, steel and tinder
in a strong wind when you want a light
for your pipe !

To pass over CLIX is about as
reasonable as to use a tinder-box when
matches are available.

This inexpensive universal contact
does everything that terminals, plugs
and switches have to do—and does it
better.

The Electro-
Link

Retail Prices

CLIX with Lock-
nuts 3d.

The introduction of this ingenious combination
plugsocket marks the advent of a standardised
system of instantaneous wiring.

1 ° 5
%giu:‘(}l%?rs) ““““ Obtainable from all good Wireless Dealers or
1d. each direct from the Patentees and Manufacturers:
Bushes
@ix coours .. AUTOVEYORS LTD
» pal

CLIX is patented Radio Enginecers and Contractors

all over the world,

84 Victoria Street, London, S.W.1
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T. N. M. (HARROGATE) states that he
is using a set with two high-frequency
valves, rectifier, and two low-frequency
and that he is very much troubled by hissing
noises which persist (although diminished
in strength) when the aerial and earth are
removed from the set. He suggests that
this indicates that the trouble is somewhere
in the set, but states that the fault was only
intermittent. By ‘‘intermittent ’’ he means
that he only hears it on one or two
occasions in a week's use of the set.
Although the trouble may certainly be in the
receiving set itself, we are very much inclined to
think, from our correspondent’s description, that
it is really atmospherics which are troubling him.
With a good set, employing two high-frequency
valves, on a bad night for atmospherics, quite a
Iot of noise will be picked up without the aid of
aerial or earth, and this, of course, is somewhat
misleading. Try turning off the filament supply
to both the high-frequency . valves, and note
whether the noise continues. If it does so it is
fairly clearly located in the circuits of either the
rectifier or the low-frequency wvalves, but if it
ceases it may indicate either that our suggestion is
correct as to the atmospherics, or that the fault
is located in the circuits of the two high-frequency
valves. Probably the best test to apply in a case
of this sort is to use a second receiving set upon
the same aerial and earth, and note whether it
still picks up similar noises upon the nights when
you are experiencing trouble.

August 6, 1924

A. B. G. (CHARLTON, S.E.7)—States
that he has constructed an ST100 Receiver
from Envelope No. 1, and is getting ex-
ceedingly good loud speaker results from
2L O, but is quite unable to pick up any other
station. He is using a single wire aerial,
only 35 ft. long and 13 f{t. high.

Upon so poor an aerial there is little chance of
picking up one of the other stations with your
set, and the inevitable preliminary to searching
tor them is the erection of a much higher and
longer aerial. When this has been done, you will
have a chance of receiving them, but you will
fnd the interference problem a rather serious onge
at your distance from 2LO. You will probably
need to use a wave trap, Type A being suggested
Wind 4o turns of No. 20 D.C.C. wire on a 3-in

cardboard tube, and connect in parallel with it a
variable condenser of .0oo5 uF. Connect this trap
circuit in series between the aerial and the aerial
terminal of the set, cutting out the constant aerial
tuning condenser and placing the main tuning
condenser in parallel. You will find that you can
hear the local station almost all over the dial of
the wave trap condenser, but that with patience
a point can be found at which the signals are
very much reduced in volume, and upon either
side of which they re-appear at full strength.
Leave the wave-trap set at this point and search
for the other stations in the ordinary manner upon
the controls of the receiver. You will probably
need to employ a coil one size larger than normal
in the aerial circuit when using the wave trap.

BOREW FOR LOCKINGDIAL INTO e
POSITION. THE OfAL CANMQT * T
POSSIBLY BLIPONCE IT 43 FIXED.

ENGRAVED DISCS (A.T..-

" SEC..BLANK) ARG suwuso
WITH EVEAY CONDENGER, THEY
IFIT INTO THIS RECESS. LABEL-" |

ABOLISH HAND

[ BQUARE OPERATING """"'i_}— !

BOLID POLISNED Euoul?!

DiAL.  ENGR onN

WHOLE Of \ADEIRCUMFER

ENCE. 0-180. ,EACH DIVISION

REPRESENTS OME ACTUAL

nEanEE DF MOTION IN ROTOR
ATES,

A

3

L “ONE HOLE FixING,

R 5 CAPACITY
\igg'a':; POLIBMED ‘°°""'j A new quick selling Component
sevse gt | The Naylor “Fulstop”

3 S
ALUMINIUM DISC FIXED RIGIDLY
" e

< TRBULATION N THE orsnnmu B
! BHAFT MAKES HAND CAPACITY
METAL TO METAL PIVOTED / tMPOBSIBLE 1
BEARING,
3 CONNECTION TD EARTH ror
QEAR INTERPOSED BETWEEW AL DIsc. AEARS AND
OPERATING SHAFT AND ROTOR "OPEAATING SHAFT,
SPIMDLE GIVES MUCW FINEA -
TUNING AND MAKES YEARNIEA —d

PLATE UNNECESIARY.

EBONITE BUSH FITTED

AUTOMATIC FULBTOP, @IVING
A POSITIVE 8TOP AT MINIMUM
AND MAXIMUM POSITIONS.

TO
ROTOR SPINDLE PAEVENTS
THE CURARENT FROM THE MOY-
ING PLATES STRAYING PAST TME
FIXED PLATES.. (T ELIMINATEDR
ALL HAND CAPACITY EFFECTS.

TBRASE GPACING WASHERD e/ag”
THICK.

BEBT QUALITY Fnl.lsmlb
'EBONITE END PLATES.

Notice the many advantages

SUBSTANTIAL, HARD. FOLISHED
ALUMINIUM PLATES. i

TERMINAL COMBINED WITH
ADJOQTAHLE METAL"’D METAL
FIVOTED BEARING. )

t/lustrated “above
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and it is full of little refinements which all go towards greater efficiency

and improved appearance.

LIBERAL TERMS ARE OFFERED TO THE TRADE.

Sole Manufacturers: J. H. NAYLOR, Ltd., WIGAN.
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Condenser embodies many
improvements of great im-
portance including the com-
plete elimination of all hand
capacity effects and a con-
sequent smoother operation
and audibility. Adjustment
is effected by means of a
patent gear that makes ex-
tremely fine tuning possible,
and entirely removes the
necessity for a separate
Vernier Condenser.

Send for samples
and particulars.

VARIABLE CONDENSER
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Strange

T long last the Radio Society of Great
Britain appears to be realising its
‘responsibilities towards the Affiliated

Societies, and there are welcome signs that
the lethargy which has permeated the body
of the Society for so long is at last to be
shaken off. For this reason alone we listened
with interest to the broadcast talk from 2L.O
on Thursday, last by Mr. J. F. Stanley, B.Sc.,
Honorary Secretary of the General Committee
of the Affiliated Societies. ‘* Many of the
delegates,’’ said Mr. Stanley, referring to the
first meeting of the General Committee, ‘‘ had
come to the meeting with instructions from
the Societies they represented to tell the
Radio Society of Great Britain that it wanted
waking up, and that unless it woke up the
affiliation would cease.’ This indeed is a
healthy admission. ‘‘ One of .the greatest
causes of dissatisfaction among Affiliated
Societies,”” went on the speaker, ‘‘had
been the lack of information concerning

the activities of the R.S.G.B. in the
interests of the whole amateur com-
munity. The negotiations between the

Council of the Society and the. various
Government Depariments in other bodies
are often of such a nature that undue
publicity would endanger the successful issue
of the Society’s eflorts, and for that reason
the Affiliated Societies had been led to think
that nothing whatever is being done.” Still
thinking that this remark might not carry
conviction in some quarters, Mr. Stanley
added later; ‘‘ Several delegates reported that
there was a deplorable lack of enthusiasm
amongst provincial Societies towards the work
of the R.S.G.B. This had been due,’’ he said,
“ to undue modesty on the part of the parent
Society in not letting the provinces know
what was being done for them.”

We have not hitherto. seen many signs of
nfodesty on the part of the Radio Society of
Great Britain when claiming that it repre-
sented the whole of the amateur movement of
this country We have reason to believe that
the delegates were by no means satisfied with

Modesty

the ingenuous explanations given to them at
the meeting, and the opinion has already been
expressed in many quarters that the meeting
was a grievous disappointment to the dele-
gates. According to Mr. Stanley the delegates
left the meeting with good news for the
Societies, but in many cases this was not so.

We are but a short distance from the
autumn and winter experimenting season.
What has the Radio Society to offer us for
the autumn ? Why is it that American visitors
to this country need express surprise that we
have no organisation comparable with the
American Institute of Radio 'Engmeers? We
have. frequently expressed our views on the
programmes, the list of which for the past
year was not an inspiring record. There is
still time for the Society to retrieve its posi-
tion if it will only set to work vigorously to
obtain for the forthcoming winter a number
of sound, original and stimulating papers on
subjects which are really of general interest
to the wireless experimenter, not forgetting,
of course, the need for papers: which will
appeal to the newer recruit. In every Society
there is a small band of willing workers who
in an emergency will step into the breach and
give a paper on a subject such as the ‘‘ prin-
ciples of tuning,’”’ or some historical aspect,
and in the past there has been too much reli-
ance upon such people. One of the big griev-
ances of the provincial Societies is that the
parent Society .is not able to send out com-
petent lecturers to help the younger groups
who are yet not gtrong enough to provide
their own. What hope is there of developing
this side of the Society’s activities if their own
papers are -without strong appeal ? ‘

The time has passed when airy generalities
and vague assurances will satisfy the wire-
less public. Everywhere we find the desire
that the Radio Society shall give proof that it
really represents the amateur body. The num-
ber of people who hear the weekly broadcast
talk runs into millions, and the need of making
such admissions as those referred to above
does not increase the Society’s prestige.



August 13, 1924

S dEsassEEESESEEEEREES

Paris

Radio-
and
Chelmsford

Interference

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

An article, of special interest
to those listeners who value
the transmissions of ‘* SFR”’
and experience difficulty in
receiving them during the
transmissions of 5XX.

Misusvonvspunsnsossnssnsvannnnnnsnne s

F R YHOSE of us who have been
in the habit of listening
to Radio-Paris in - the

past will by now have realised

that the advent of the high-power
station at Chelmsford is not quite
such an unmixed blessing as we
had hoped, for those listeners who

may live within some 30 or 40

miles of 5XX. Using the ordi-

nary single-circuit tuner and a

set of only average selectivity,

when 35XX is working upon

1,600 metres, it is practically

impossible to receive Radio-Paris

on 1,780 metres without exceed-
ingly heavy interference, so that
the best which can be obtained
is that 5XX is perhaps only
equal in strength to Radio-Paris.

I have been an interested lis-

tener to the French station for a
considerable period, and viewed
its disappearance from my reach
with much regret, and I think
that some account of the experi-
ments which have led me to its
successful recapture may be of
interest to others of like views.

Loose-coupled Circuits

The obvious first step in a case
of this sort is to try a loose-
coupled tuner, this being pro-
bably the best known method of
increasing the selectivity of any
given receiver. I found that this
expedient certainly achieved the
desired end, in that 5XX and
Radio-Paris could be scparated
quite easily, and I think that
particular method is the one which
I should prefer for my own use,
since I possess a convenient

’

Wireless Weekly

Fig.1.—Note the position of the tappings. The *‘ spring clip *’ terminadl
is convenient for experimental connections upon the coil.

tuner which is capable of being
added to any valve set, and pos-
sesses the necessary switching
arrangements for rapid changes
from single to double circuit
tuning. In the majority of cases,
however, the listener will be
using a complete and self-con-
tained receiving set, which is not
easy to adapt to theloose-coupled
system, serious alterations being
needed, and of course it also
slightly complicates the operation
of the set. This is especially
noticeable when several high-
frequency valves are used, and
the set has any tendency  to
instability. I therefore turned my
attention to the subject-of wave-
traps for these wavelengths, since
these are devices which can be
added externally to the receiver,
and enable one to achieve the
desired end-very simply.

The Variably-coupled Trap

A very simple type of trap
which seems fairly effective
upon this wavelength is the
coupled type, consisting of a
coil and condenser entirely separ-
ate from the circuits of the valve
set, but ‘coupled to the aerial
tuning inductance, and tuned to
the wavelength of -the station
whose signals it is desired to
eliminate. This arrangement is
illustrated in Fig. 3, where Lz C2

b I! 467
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represents the trap circuit. This
circuit can consist of a No. 200
or 250 standard plug-in coail,
shunted by a variable condenser
of 0.001 pF. capacity. The coils
L1 and L2 should be mounted
upon a two coil-holder, and the
desired station should first be
tuned in with the coils well
separated. A good deal of inter-
ference will, of course, be ex-
perienced, and when Radio-Paris
has been tuned in to the best
point, the coil L2 should be
brought "up to a position at an
angle of about 30 degrees, to
Li, and Cz should be varied
until a point is found at which
the signals of the interfering
station are suddenly very much
reduced, and upon either side of
which they reappear. The trap
condenser should be left set to
this value, and a search should
then be made to pick up once
more the signals from Radio-
Paris, which will now come in
with very much reduced inter-
ference. Further adjustments of
the coupling between the coils
and of the settings of the
two condensers will probably lead
one to a very fair degree of elimi-
nation of the unwanted signal.

The Type ‘‘ A’ Wavetrap

The type of wavetrap which
I have found most successful as

Y
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Fig.2,—~The leads X and Y are connected to the aerial and the aerial
terminal of the set respectively. Compare with Fig. 6.

an eliminating device upon this
wavelength and upon the
majority of others is the wavetrap
known as type “A,” which is
illustrated in a simple form in
Fig. 4. This consists of are-
jector circuit L2 Cz connected in
series between the aerial and the
aerial terminal of the receiving
set, and the mode of operation is
as follows. Insert a coil in the

socket L1 of a size which would be:

correct to receive the desired
station with a series condenser,
although the real tuning conden-
ser, Cr, is connected in the parallel
position. *Set this condenser to
a fairly low value, so that the
interfering signal is heard fairly
strongly, and proceed to vary the
capacity of C2 until the absorp-
tion point is found, at which the
undesired signal will suddenly
die .down, and upon either side
of which it reappears. Leave the
trap condenser set to this value,
and proceed to search in the
ordinary manner upon the other
controls of- the receiving set for
the desired signals.

I have found this trap par-
ticularly effective for 5XX,
but upon this longer wavelength a
considerable loss of signal strength
appears to occur, apparently as a
result of the fact that the resist-
-ance of the coil L2 must neces-
sarily be rather high, and there-
fore the resistance of the trap
circuit even to frequencies other
than that to which it is tuned is
stilt high. With a coil of 160
turns of No. 22 d.c.c. wire,

wound in the lattice style, and-

a  0.0005 pF variable condenser

in parallel therewith I haye ob--

tained complete elimination of
5XX at a position in Wimble-
don, and reception of Radio-
Paris reduced by perhaps one-
third.

The Type ‘D *’ Trap

Somewhat unexpectedly, the
type of trap which seems really

Fig. 3.—The variably-coupled type.

best for this particular purpose
is that which I described recently
in Wireless Weekly as type “ D.”
This trap upon the ordinary
broadcast wavelength appears to
be somewhere about equal in
effectiveness to type “B,” and

‘T advanced it as having the

advantages of being slightly easier
to construct. Upon this longer
wavelength, however, it appears
to have considerable advantages,
since when a suitable arrange-
ment of turns is adopted the
elimination is practically as com-
plete as that of type “ A,” and
the reduction of signal strength is
very much less.

A simple type of the “D”
wavetrap is shown in Fig. 3,
from which it will be seen that it
consists of a rejector circuit
Lz Cz tuned to the undesired

wavelength, in the case under.

consideration, 1,600 metres. In-
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stead of joining the whole trap
circuit in series between aerial
and aerial terminal, I connect only
a certain proportion of the wind-
ing of L2, and utilise a sort of
apto-transformer coupling, which
enables one to obtain the desired
rejection effects, without alter-
ing very greatly the tuning of the
aerial circuit, and without intro-
ducing a great deal of unnecessary
wire'into the aerial circuit.

Just as in all wavetrap cir-
cuits, it is imperative that all the
losses in the trap circuit be kept

- as low as-ever possible, by the use
of a really good quality variable
condenser in the position Cz,
preferably of the type with air
dielectric and ebonite end plates.
Further, the winding must be
with reasonably thick wire, say,
No. 22-gauge, and I think that it
is best to use double cotton
covered wire, leaving it without
impregnation of any sort. Experi-
ment alone can decide the proper
position for the tapping to which
the aerial is connected for any
given set of conditions, and there-
fore the coil should be constructed
with tappings to enable this to be’
roughly adjusted to the best
value.

There appears also to be a best
ratio of inductance to capacity
in the trap-circuit, and although
the figures which I am about to
give will be found to produce
very satisfactory elimination, I
should not like to imply that

A

(o Lo
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Fig.4.—The sxmplest formofType A

they are necessarily the best
figures obtainable, and any ex-
perimenter can quite likely obtain
still better results with the aid of
a little patience and a pound or se
of wire.
Winding the Coil

I used in all my experiments a
coil wound upon the lattice
system, since this is probably the
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‘easiest and quickest method of
winding a fairly efficient multi-
layer coil. The lattice coil has
the further advantage that in the
larger sizes such as we are now
considering it is so strong as to
be self-supporting without the

aid of “either wax or varnish

impregnation, or a former of any
sort.

A former is required such as the
one illustrated in Fig. 7, consisting
of a cylindrical piece of soft wood,
2 in. in diameter and 6 in. long,

in one end of which two rows of.

pins, 15 in each row, are driven,
the pins being * staggered ™ 1
the rows. This means that any
given pin in one row is opposite
to the space befween two pins in
the opposite row. The rows of
pins should be %in. apart, and
slender wire nails 2 in. long will
be found quite suitable for the
purpose.

To commence the winding,
“first put on one turn of wire pass-
ing in a zig-zag fashion round the
former, crossing-over from one pin
to the next. This is indicated by
the zig-zag line in Fig. 7. Upon
the completion of this turn, wind
on one complete layer of wire,
consisting of 16 turns. Upon the
completion of this 16 turn layer,

wind on another zig-zag turn,.

then another 16 turns in a single
layer, and so on, alternating
zig-zag turns and full layers until
the required number of turns has
been wound on. Ten complete
full layers will be required, giving
a total of 160 turns. (It is
customary to neglect the zig-zag
turns in a lattice, since their
inductive value is small.) When
the winding is complete, cut the
wire, leaving about 6in. over,
and pass' the end through the
loops left in the zig-zag turns
when one of the pins has been
pulled out, thereby securing the
end quite firmly. Now pull out
all the pins carefully, and pull
out the first zig-zag turn,
which is necessary to allow the
coil to slip freely off the former.
Take it off with great care, so as
not to start the coil unwinding
from within, and immediately
bind it round with thread, using
a stout needle for the purpose.
If the thread is passed round and
round the coil, taking it through
the ring formed by the coil at
each turn, and pulled tight, the
coil will be quite firmly held.

N .

Tappings can be made upon
lattice coils with great ease, by
scraping bare and soldering upon
the projecting zig-zag turns at
suitable points. My own- coil
has tappings taken at 16 turns,

=7

Fig.5.—The type D wave-trap.

32 ;cupns, 48 turns, and also an
additional tapping, not visible
in the photograph, at 64 turns.
These turns can be easily identified
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Fig. G.fThe connections of the
trap illustrated in the photographs.

by counting the layers, which,
of course, have_ 16 turns in each,

/5 PINS 1N EACH ROW
DOTTED LINES SHOW STAGGERED
POSITIONS OF PINS

Fig.7.—Showing how a zig-zag turn
is wound in the lattice method.

Thus, the first tapping is made at
the first zig-zag turn, and the
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second at the second zig-zag turn,
and so on.

Using the Type ‘D'’ Trap

The connections of the trap are
shown in Fig. 6, and it will be
observed that the aerial is con-
nected experimentally to any of
the tapping points, it being
necessary to determine the correct
one for any given aerial by trial
and error. In my own case the
elimination with only 16 turns
in the aerial circuit is only very
poor, better with 32 and quite
good with 48 ; 64 gives practically
complete elimination of 5XX,
with even a rather unselective
receiving set, but reduces the
signal strength of Radio-Paris
slightly. Upon the other turns
Radio-Paris appears to be quite
unaffected. The effect upon the
tuning is quite different from that
of the type “ A ” trap, since the
inclusion of the coupling turns
of the wavetrap is to increase the
wavelength to which the aerial is
tuned, just as though an ordinary
fixed «coil had been plugged-in
in series. With the aerial tapping-
upon, say, the 48 turn point, it
would- probably be found that
about a quarter of the capacity
of a 0.0005uF condenser must be
subtracted from the reading of
the condenser Cr in the receiving
set to come back to the correct
adjustment for Radio-Paris.

The method of operating this
trap is as follows. First of all
tune in Radio-Paris without the
trap in circuit, then bring it
into circuit, with the aerial upon
the 48 turn tapping, and proceed
to vary the capacity of the wave-
trap condenser until the absorp-
tion point for 5XX is found,
which will prebably be fairly
sharply defined. With the data
given, it will be best to use a
0.001pF  condenser for Cz2,
but if a 0.0005uF is used the
absorption point will come some-
where niear the top of its scale.
A fairly satisfactory elimination
point having been found, atten-
tion should be-turned to the ad-
justments of the receiving set
itself, and the signals from Radio-

"Paris should again be tuned in.

A slight further adjustment of
the wavetrap condenser will then
probably be necessary, and it will
be found that 5XX has almost
completely disappeared and that
Radio-Paris is received with prac-
tically undiminished volume.
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Test Report on No. 761

Wishing to have our new cir-
cuit properly put through its
paces, Professor Goop and I
endeavoured to get the Editor to
test it out. We found that we
had unfortunately chosen his very
busiest time; in fact, from what
he said we gathered that he
would have not a single spare
evening for the mnext three
months. All the rest of the staff
were in some strange way simi-
larly booked up for weeks ahead,
so that the only person at
Devereux Court to whom we
could entrust our new wonder was
the office boy, a worthy lad who
promised to do his best. His
first report was a little discourag-
ing. It read :—

‘“ Dere Sur,—I begs to state
that the riter as tried your new
serkit and I think it is roten.
Wen I turned on the electric lamp
it made a prity blue lite, and then
went out, and I did not hear ne
broadcasting.—Yours cinserely,

*“ HorACE J1G6Gs.”
We Try Again

An investigation showed that
the well-meaning, rather mutton-
fisted Horace had got confused
between the accumulator and the
high-tension battery with lament-
able results to the very expensive
dull emitter valve with which
the Professor and I had thought-
lessly provided him. - Circuits
have been produced that will work
without high-tension batteries,
without accumulators, and with-
out all kinds of other odd bits and
pieces; but so far as I know no
one. has yet managed to work a
valve without a filament. The
Professor and I therefore assem-
bled in Horace’s den beneath the
stairs and saw that the wiring
was correct before turning him
loose again upon No. 761. Then
softly closing the door we left the

lad to it. On this occasion no
less than two reports were
received, the first a direct one

from Horace, and the second
what we might term an indirect
one from one of his victims.
Horace writes as follows :—

“ Gents,—I listened on yore
sett and it was grand, and I did
not notice the time, and I got
locked in, and I had no supper
and mo breakfast and please it
will be five shll]mgs for my
supper and my breakfast. I got
London and Birmagen and New
York and Paris, and a lott of
other plaices, and it does squeal
lovely when you turn the knob,
and I dropt the valve cause it
slipped out of my ’and, and I
trod on it, and I am afraid it is
no good. Hopping as you will
send the five shillings immijit, and
that this leaves you as it finds
me.—Yours affexnut,

‘“ HoRACE J16GsS.

‘“ P.S.—Please do not forget
the five shillings.”

Indirect Evidence

The other report comes from a
resident’ in the Temple, who
writes indignantly to say that
never in all his existence has he
heard such howling as occurred
on the previous evering. It
appears that he had invited a
party of friends round to hear
some wireless, and that he could
not -get anything but a medley of
shrieks, yells, groans, wails, and
other undesirable noises during
the whole evening. Two acquaint-
ances, he states, who possess
frame aerials, obtained a cross
bearing  which  locates - the
offender somewhere in Devereux
Court.  Of course, the howling
could not come from this office,
but he feels sure that we will aid
him in running the offender to
earth. If I know anything of
Horace he is much more likely
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to shin up the aerial than to go
to earth if a hue and cry is raised
after him. However, you may be
relieved to hear that for the future
Horace is to be confined strictly
to crystals, and not too many .of
them.

Those Kilowatts

Not long ago Wireless Weekly
published photographs showing
the dreadful things that can hap-
pen to you if you are so unfor-
tunate as to have your set struck
by lightning. No wise man lets
this occur if he can help it, for
cven if things are not bl_own to
bits the process is apt to oxidise
the terminals. My friend Poddle-
by has just had a rather terrible
adventure, which shows how
serious the consequences of care-
lessness can be. His set has been
struck, not by lightning, but by
5XX, the results being very much
the same. The other evening.
Poddleby thought that he would
like to hear Australia or some-
thing of that kind, and rigged up
a stupendous circuit containing
six high-frequency valves and
two or three note magnifiers. In
an absent-minded moment he
tuned the thing to 1,600 metres,
and that is the last that he re-
members of the incident. If he
had been using a loud-speaker at
the time things would not have
been so bad, but as it was he was
wearing headphones, and his ears
were so flattened that it took two
of us quite a long time to prize
them out of his neck with a
screwdriver and a pair of pliers.
His hair also is standing straight
on end and defies all the efforts
of brilliantine and bear’s grease.
Even the application of gear-box
grease refuses to tame it. It
remains standing up_like a thicket
surrounding the bald patch in the
middle, and what is going to
thappen I do not know. Poddleby
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is quite unable to wear telephones
-at present, for he complains that
-he cannot stand the pain caused
by their pushing in his up-ended
locks.

A Martyr to Science

One of the latest martyrs to
wireless is the man Gubbsworthy,
who has made such a name for
himself, not only in Little Puddle-
ton, but certainly within a radius
of quite half a -mile outside the
town itself. Gubbsworthy is of
an inventive turn of mind, and
his wireless sets are simply full
of tips and dodges and gadgets
and things. When you or I wish
to haul up the aerial after having
lei it down for examination we
have to do so by sheer brute
force, a trying task in hot
weather. Gubbsworthy does the
same thing with no trouble what-
ever, for he has provided a dodge
on the spring-blind system which
makes the aerial go up by itself
when you press a button. [ shall
never forget the look which
stamped itself on his face when I

thoughtlessly pressed the button

whilst he was engaged in solder-
ing on the lead in. The 7/22’s
caught the end of his rather large
nose, which looked not unlike ar
over-ripe plum for a few days
after.  But if Gubbsworthy's
aeriall is ingenious his earth is
very much more so, as you shall
see, Little Puddleton has grown
so rapidly in recent times, owing
to 'the efforts of our local jerry-
builder, that it has quite outrun
the capacity of its water supply
when a spell of hot weather
occurs. This is a serious diffi-
culty to all of us for the soil is
clay and earths must be kept
damp. Gubbsworthy, who has a
conscience as well as an inventive
mind, rigged up a contrivance
whereby part of the water -which
escapes down . the waste pipe of
his bath is conveyed by a little
wooden canal to the soil beneath
which his earth plate lies buried.
He can thus, in normal times,
lkeep the place moist enough with-
out using any water wrongfully.

Floored

The late heat-wave, however,
rather floored him, for not one or
even two baths a day would
suffice to produce the desirable
marshiness. -~ Gubbsworthy could
not bring himself to fill a bucket
at the tap, as the less particular

do, and he found himself com-

.pelled to take at least six baths a

day. As he much dislikes cold
water, and as the cook refused to
have the kitchen fire going, poor
Gubbsworthy is being worn to a
shadow by these continual immer-
sions. He is a true martyr to
science, as [ think you will agree,
and the wireless club is thinking
of presenting him with a special
testimonial.

The Heat

The wireless club, I fear, are
feeling the heat, for our discus-
sions which used to be conducted
in the most amicable way fre-
quently show signs, of developing
into free fights. General Blood
Thunderby, who turned up the
other evening wearing a suit of
white ducks (which had obviously
been made for him when he was
slimmer than he is now) and a
solar topee, had quite a scene
with Admiral Whiskerton Cuttle.
Such was the noise of their alter-
cation that it was carried far and
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wide over the town, through the
open windows of the club house,
and P.C. Bottlesworth, feeling
that he might be called upon to
coine and restore order, hastily
discovered that his presence was
urgently needed at the opposite
end of the town. I really do not
know what we are to do about it.
Both Poddleby and Gubbsworthy
are getting very snappy, and even
I'rofessor Goop, who normally
would not say boo! to a goose (I
never do this myself by the *way;
in fact, I have met hundreds of
geese without ever saying boo!
to one of them) was really quite
nasty the other day to Bread-
snapp, who had lent him a burnt-
out transformer by mistake. A
little gentle remonstrance waks
certainly called for, but it was a
trifle strong, 1 think, to go and
.call the man straightaway a
ginger-headed, pug-nosed, flat-
footed, ham-handed_ freckle-faced
throwback to the ancestral
anthropoid ape.
WIRELESS WAYFARER

a

OPEN-AIR BROADCASTING

Our photograph shows the giant loud speakers used on the occasion
of the high-power broadcasting demonstration on Walney Island,

near Barrow-in-Furness.

The battery of loud speakers consisted of

eight individual horns.
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Fig. 1.—Showing an ordinary English

maguetically coupled circuit.

NE of the chief troubles of

receiving short - wave

signals or long-distance
broadcasting is the manipulation
of the reaction coil. As the
position of the reaction coil is
varied the wavelength changes,
and this necessitates a fresh
tuning of the aerial circuit.
When receiving distant broad-
casting stations this trouble is
very noticeable, and it is far
worse when receiving American
amateurs on 100-200 metres.

\

=

results in a considerable loss of
selectivity and amplification.

An American Short-wave Receiver.
By GERALD R. GARRATT (5CS).
Some remarks upon an American arrangement which is

immensely popular in the United States for the
reception of short waves.
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although when it does work its
amplification factor is far greater

Fig. 3.—Showing a modified arrangement whfch, besides being
selective, has high amplifying powers.

With American valves . this
may not occur,-but when -used

Fig. 2.—IMlustrating an early American circuit using variometers.
Though selective, this circuit is rather unstable,

In America the general use of
magnetic reaction, as we use
in England, has been given up
for some time, and its place
taken by the use of variometers
in both the grid and plate cir-
cuits. As the variometers are
fixed in relation to each other
littlechangein wavelength occurs
on adjusting the circuit. Re-
action takes place when the plate
circuit is in tune, or very nearly
so, with the grid circuit. This
arrangement has the disadvan-
tage that the plate circuit has to
be slightly de-tuned in order to
bring the receiver just of the
point of self-oscillation, and this

with ordinary English valves the

circuit becomes very unstable,

than an ordinary magnetic
arrangement, The circuit is
very selective, and when tested a
short time ago about four miles
from 2LO all the other broad-
Casting stations could be read
easily while 2LO was trans-
mitting, and by the addition of
one low-frequency ampliflyingr
valve it was possible to get
sufficient strength to operate a
loud speaker satisfactorily on all
the stations with the exception of
Manchester.

It is, however, with some
difficulty that these results were
obtained owing to the instability
of the circuit, but there is fortu-
nately a very satisfactory method
of curing the instability which
does not seem to impair the
efficiency of the circuit in the

/ A
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Fig. 4.—A practical circuit using two valves, which the author

claims to be as sensitive as many three-valve arrangements.
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least degree, although the damp-
ing introduced should theoreti.

cally reduce the amplification
considerably. The reason for
this is probably that by the

introduction of some damping
device it is possible to adjust the
circuit to a more sensitive condi-
tion than is possible when no
damping device is present.

Introduction of Damping

The damping introduced takes
the form of a non-inductive
resistance connected in the grid
circuit of the valve, as shown
in Fig. 3.

This resistance, as ~will be
seen, is connected in the filament
lead of the grid circuit. It must
be variable, and has a resistance
of about o fo 70 ohms. By its aid
the reaction of the circuit is
under very fine control indeed,
and there is no overlap. The
circuit is very stable, and its
amplifying powers are remark-
able. The selectivity is very
much greater than the ordinary
auto-coupled circuit.

The Resistance

In America the damping resis-
tances are now made by all large
manufacturing firms_as a stan-
dard accessory owing to the
popularity of the circuit, but
there does not seem to be a
suitable one on the market in
this country. It is, however,
quite possible to make one which
does all that is required, and
which will not cause crackling
noises as these resistances are
sometimes apt to do. In the
author’s case the resistance was
made from a converted Watmel
variable grid leak. The grid
leak was emptied of its original
contents and filled with black
stove polish, which is some
preparation of graphite. A
number of substances were tried,
but none gave very satisfactory
results untid the cook came to
the rescue with some graphite
stove polish, which has given
excellent results! T am told that
it s sold as black lead. It is a
black shiny paste, which has a
very low resistance when com-
pressed, but its resistance rises
to about 60 or 70 ochms when the
pressure is relaxed. By simply
turning the knob of the resist-
ance the oscillation of the circuit
is under very smooth control.

The Principle applied to H.F.
Valves

This principle -can be applied
to a receiver where a high-fre-
quency valve is used if the tuned
anode system is used, the plate
variometer taking the place of
the tuned anode coil and con-
denser, as shown in Fig 4. If
it is desired to use the circuit
down to a wavelength of
100-150, it is advisable to con-
nect a series condenser of about
.0003 mfd in the aerial. This is
also shown in Fig. 4. This con-
denser should be variable, but
with a good fixed condenser it is
probable that equally good
results may be obtained.

A Practical Circuit

This circuit on two valves
gives results as good -as any
three-valve set that the author
has ever heard, with the possible
exception of a super-regenerative
set, but the latter operates on a
principle which is very tricky in
operation, and requires far more
care in construction and adjust-
ment : at the best of times it is
very unstable, and the quality of
speech is far from perfect.

o O a

An Evening Illusion

YCLING the other evening,
as the light was fading,

some six miles from jIT,

AS SEEN

Wireless Weekly

my attention was drrested by a
twin aerial. It was slung from a
high mast, which must be the
envy of nearby enthusiasts.
What appeared to he a most

unusual number of insulators
caused me to dismount. T
counted nineteen. They were

evenly spaced at the ends of the
aerial wires, and down the stay-
wires near the top, but not in
even numbers.

Puzzled, I walked nearer to
get a better view, when a second
surprise came. One of those on
a stay-wire suddenly became
detached, and transferred itself
to the aerial, thus giving the
expianation.  They were swal-
lows. But even with this know-
ledge the illusion was perfect, the
motionless birds appearing as
round black spots against the
reddening sky, indistinguishable
from the insulators, and at
regular intervals.

After a brief wait, in twos and
threes they slipped away, leaving
but one insulator on each of the
twin wires, and changing what
had appeared to be super-insula-
tion into obvious inefficiency.
Cycling on, I wondered if, at
times, the owner had noticed any
unexplained capacity variations.

F. C. S,
0O a a

SPECIAL NOTE

Will readers please note that the form
included in our advertising pages
is for use when communicating with
advertisers, and not as a query
coupon.

BY THE CYNIC

The Hunchback of Neutrodyne! A human distortion from cease.less

work. Dumb as to radio.

Blind to the outside world. Hard-hearted

and cynical from disappointments, but with the patience of a veteran
fisherman.
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g THINK a few remarks on the
l above subject will prove of in-

terest since there are so many
persons who write to the B.B.C.

on programme matters, and there,

may be hundreds, or even
thousands mere, who don’t write,
partly, maybe, because they won-
der to themselves whether the
Company really welcomes corre-
spondence on the matter which is
transmitted, and possibly they
.wonder, too, whether their letter
or card will be read, or, if read,
whether the communication will
reach the right quarter.

Now any ordinary business has
its correspondence’ system, and
no one, I take it, would bother
to read an article about it! It is
just that the B.B.C. is not an
ordinary businéss that perhaps
these few lines may appeal. The
personal element is ever present
and is ineradicable.

Why Write ?

One hears an enjoyable item on
the wireless, and the first instinct
is perhaps to write and applaud ;
then the second -thought comes,
“¢ Shall I bother?:""" ‘¢ Who will
read my praise? ’’ ¢ What’s the
good? "

If I had the answering of these
\questions every time they arise,
I should just answer the first
““ Yes ’’ and not trouble about the
others.

Listeners may, in short, rest
content that their letters, cards,
telegrams, or whatever they like
to send, are all read and all noti-
fied to the officials concerned. I
do not mean to say of necessity
that every departmental head
reads every card—he does not;

“but ‘each department interested is
advised every day of the letters of
appreciation or criticism received
in connection with every item
commented on, also a list of re-
quests and -suggestions is made
up daily and similarly circulated.
Almost every day I am asked by
someone or another, !* Have you
had many appreciations of so-
and-so? '’ or *“ Has anyone criti-
cised —? "

If no one wrote, how could we

— -

The B.B.C. and Listeners’ Letters

By RALPH WADE,

Myr. Wade is' @ member of the B.B.C. programme staff, and
is therefore well qualified to write on this subject.

nlnlilll/l-l

know what was being enjoyed or
the reverse?

Of course, one gets cranks
writing, and also there are vastly
different opinions expressed or
requests made.

For instance, two consecutive
letters I read the other'day were :

—A. * Every programme should -

be so per cent. music.”” B.
“ Two musical nights a week is
ample.”’ Either of  these
opinions may represent extremes
of thought, and it is only by
balancing the opinions of many
that the proper perspective may

‘be gained.

‘note almost of apology.
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Once more—if no.
one wrote, how could we balance
many opinions?

Frequently suggestions made
are really useful. Only last week
two small adjustments in our
programmes were brought about
directly as the result of uninvited
suggestions.

-Of course, amongst the vast
pile of appreciations there are
letters from critics, some more
outspoken than others, and the
most outspoken of all being
almost invariably anonymous! [
notice that quite a number of
those who» criticise do so with a
_ There
is no need for diffidence in the
matter, as criticism is one of the
most useful ways of showing in-
terest, and unbiased comments,
however adverse they may be, are
seldom other than helpful in

REPRODUCING A FAMOUS EPISCDE

= T——

|

A scene at the British Empire Pageant at Wembley. Mr. G. S. Kemp

with the kite used in the first Transatlantic experimentsqs
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(See p. 490.)
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effecting some improvements.
Correspondents need not think,
therefore, that their ideas are
acknowledged and then con-
signed to the ‘wastepaper basket !
Some proposals are, of course,
impracticable or useless, for some
reason or another, but all are
fully considered.

Give and Take

I read somewhere recently that
it is no good for a broadcasting
company to try and please some-
body all the time with their pro-
grammes, and so long as they
please all some of the time, they
vill not have failed. This is ver}
sound, and there must inevitably
be a certain amount of give-and-
take amongst the members of the
large family of listenets.

Even so, it is extraordinary
how one only needs to put-on an
item of, say, an hour’s duration,
which may not be to the taste of
some individual, and the next

morning he will write and ask.

what we think he pays- his licence
for. I am glad to say, however,
that it is more often the case that
if listeners think of a programme
in terms of £ s. d., they write
culogistically of some transmis-
sion and say, ‘“ It was worth the
licence by itself."’

A Troublesome Word

I was amused the other morn-
ing to find a postcard arising out
of one of the Chief Engineer’s
technical talks asking that the
pamphlet on ‘¢ Hints About Osci-
lation *’* might be forwarded to
the writer. That word is ap-
parently rather a snag for a good
many people, as I have observed
several have written ** O’ and
left a space—evidently having
meant to ask someone how to
spell it and then forgotten to do
so; some, too, have apparently
not left quite enough space, and
the ¢ scillation *’ is cramped into
about half its proper room.

Most people, I expect, have
seen the American *‘ Applause.
cards.”” ‘I have not come across
any of these used in the British
Isles yet, but the idea might ap-
peal to some people. It is, at
any rate, typical of the hustling,
labour-saving methods of
America. For those who do not
know it, I would explain that the
card is somewhat reminiscent of
the old Field Service postcards,
having the bulk of the communi-
cation ready printed, leaving only

Wireless Weekly

One of the 450-foot masts of 5XX.

the individual part to be filled in
by the writer. It runs something
like this: ¢‘ I wish to express my
applause of the item...............
broadcast from......... station on
............... ” I expect sooner or
later these will come into use in
England, although it is an open
question whether they would
really catch on over here. Quite
personally -I should regret it if
they do, as so much of the charm
of our correspondence as at pre-
sent constituted lies in ‘the in-
dividual way of expressing appre-
ciation which each writer adopts.

The nearest approach in Eng-
land I have seen is a card printed,
‘I think your programme on
0b0npnooaok was

Good .
Very Excellent
Rotten
475

but I sincerely trust this will not
become a popular method of
“ Applause.’’ The one sample I
have seen thought a certain pro-
gramime rotten. I turned up the
evening in question and found it
was a night on which a most
varied programme had béen
broadcast—thus immediately the
whole criticism became com-
pletely valueless, unless the cor-
respondent wished to imply that
he thinks every type of matter
rotten; in which case, why go in
for wireless at all?

Do Not Hesitate

In concluding, I should like to
say to my readers who may be
hesitant about writing in on any
subject, ** Please do do it "’—the
more the merrier, be they pro or
con.
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F you have been hit by
I the broadcast craze (or
bitten by the radio bug,
as we say in America), I feel
a little sad for those who are
forced to live in the United
Kingdom. We have not yet
regularly bridged the ocean ; and
you are so shut in. Of course
you have never known any other
condition. And as we never miss
what we have never experienced,
you are probably enjoying your-
sclves fishing in your own little
wireless pond.

It is almost a pity to spoil your
contentment. I was happiest
when I thought that a certain
little pond in Sussex held all the
fish in the world.

But you know how it is with
radio fans, or ether prowlers, or
wireless maniacs, or whatever it
is you call us over there. We are
a sort of brotherhood. Mutual
interest in wireless ‘is almost
as strong a religion as a bond of
union, and I am not sure that it
wouldn’t be a practical scheme to
band together the wireless en-

thusiasts of the world in a vast

fraternity as the basis of a
universal understanding.

Fellow Interest

Wireless has reunited families.
I have a brother who for three
years had failed to reply to polite
inquiries concerning his health.
Recently I wrote to him that I
had; a radio set, and immediately
he replied from London: “1I
am glad that at last we have a
conversational topic.”’

Thecorrespondence showed that
Great Britain and America have
developed separate terminologies:
You speak of valves, and we of
tubes; you of high and. low
frequency, we of radio and audio
frequency ; you of-wireless and
we of -radio. - The cult is the
same, however, despite these and
other slight variations in the
ritual:

But England is no place for the
wireless enthusiast. After all,

what is there to fish for? A

The Paradise of the Station Hunter

By GEORGE BARNARD.

of Zion,
within range a fine station up in-

S EENeRESONEE

concert from London, or Birming-

‘ham, or Cardiff, or others of a

handful of stations. And what
then ? Hence my sympathy.

The Radio Paradise

America, on the other hand,
is the radio paradise-and Chicago
the centre of that heaven.

Here the air is full of song.
A few adjustments will bring
in one or other of the six or seven
Chicago stations. Another turn
and Zion City comes in from
sixty miles up State. And when
one gets tired of rcligious music
from that extraordinary city
(which curiously enough exploits
the possibilities of wireless, though
the leader of the religious cult
on which it is built thinks the
theory of the rotundity of the
earth too modern a notion)—
when, as I say, one has had enough
another turn brings

Minnesota, or another in one of
the Canadian cities.
Cholce of Statiens

There are dozens of stations
within a circle of five hundred

‘the ether.
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miles. Five hundred miles is
nothing, of course, to a moder-
ately efficient, set. Well within
a radius of a thousand miles are
powerful stations in New York
State—at Troy and Schenectady :
New York City itself. The
Eastern states are dotted gen-
erously with stations which con-
tribute their quota to myevening’s
entertainment in the Middle West.

Music from the Rockies

Reaching out West, Omaha, in
Nebraska, sends me music through
Sometimes a song
comes to me from Denver, out
in the Rockies. When the fates
are kind the Pacific coast stations
find my aerial. It is'a very
satisfactory evening when one is
able to bridge the continent
with a song from the Atlantic
seaboard, and music from the
Pacific coast. If in addition to
these one is able to pick up an
orchestral selection from Min-
neapolis in the North, and a
Southern air from a singer down
in Georgia or Texas, one gaes
to bed with the feeling of having
compiled a fairly representative
concert programme for the enter-
tainment of one’s friends.

This programme is not merely
a ‘' wireless dream.” Night after
night T select my evening pro-
gramme from twenty different
stations in as many states: the
number being limited only by
time.

The apparatus upon which Senatore Marconi received the first wireless
signals across the Atlantic at Signal Hill.—See page 490.
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Even when I have cast my
line from coast to coast, and from
the Canadian border to thefrontier
of Mexico, there is still room for
further fishing. My radio fishing
pond is bigger than the United
States, though it is three thousand
miles or so across. Havana, down
in Cuba, sends out with sufficient
power to reach me when con-
ditions are favourable. There is
a station at Hawaii, in the middle
of the Pacific, that is picked up
regularly in the Middle West—
though I admit frankly that I
have never landed it.

2L.O

There is always the beautiful
possibility of picking up 2LO one
of these days. My imagination
has been dulled by the constant
annihilation of distance per-
formed by wireless. I have
danced to music played by an
orchestra a thousand miles away
in one direction ; and have sung
a duet with a man who was
singing hundreds of miles away

5 M 6 T

in another direction. But to
get London would give me a real
thrill. It would awaken vivid
picturés of motor ‘buses chugging
past 2LO and sliding down the
Hill of Fleet.

A Prophecy

When the science of wireless
takes another small step ahead
we shall get Australia from the
West and Great Britain from the
East as a regular thing. And
then, of course, the British
amateurs will be able to pick up
the hundred or more American
stations which can be relied upon
for a good evening concert pro-
gramme.

The irony of the situation is

AN EXPENSIVE HOBBY
A e R o
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An article from an American contributor reflecting to some
extent the opinion held in the United States of the broadcasting
conditions prevailing in this couniry.
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that you people, with about as
many stations throughout the
country as we muster in a decént
sized city, have to pay for the
privilege of listening, whilst
our music comes to us as freely
and generously as the four winds.

A Question of Interest

An interesting question will
arise when space has been mor¢
completely mastered, and when
British listeners are able to enjoy
American programmes.  Will

they still have to pay a tax for

the upkeep of the British stations,
even if they ignore them and
listen only to the fascinating
contributions from this side ?
And, if so, why ?

A neatly arranged American Eroadcastmg Station, prwalely owned «and operaled as a hobby.

by a millionaire.

a7
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A Compact Receiver on the Neutrodyne
Principle Using Plug-in Coils

By J. UNDERDOWN.

Further constructional details and test report. <

D. g

The_wiring being completed,
place the amplifier on test, using
suitable valves.
either a V24 or Cossor pink top
valves for the ‘H.F.iside,anRg or
Mullard Ora for detector, and a
B.T.H. B4
amplifier, with the following H.T.
voltages : H.F. 40 to.60 volts,
detector 50 to 8o volts, L.F. 100
to 120 volts, and 3 to 43 volts
grid” bias. Correct values can
only be definitely decided by test.

The writer uses

as a low frequency

Eor P DB

The set should first be tested
on a direct circuit so that its
behaviour can be noted - and all
ordinary  adjustments  made.
Having decided that the amplifier
1s working properly on direct-
coupled circuit it now remains to
adjust the neutrodyning circuit.
This is done as follows :—Plug
L1 and L2 into the two fixed
blocks. These two coils should
be similar in all respects, Lz, of
course, bemg chosen to cover the

SIDE OF Box Borrom Lo6E~

S <]

wave band desired in conjunction
with its tuning  condenser Ca.
"‘Well matched coils of low self-
capacity will give the best results.
A coil, suitable with its con-
denser, to cover the same wave-
length should now be plugged
into the secondary circuit of the
tuner, aerial and earth should be
dlsconnected no coils being in-
serted in the aerial or reaction
circuits, and the latter short-
circuited by joining the terminals
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Flg 4.~—Wiring diagram showinhg connections to coils, neutrodyne. condenser and transformer
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mounted on side of the case.
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Tt and T2 on the amplifier. The
-essentials of the eircuit are then
as in Fig. 1. 'Phones may be in-
serted in between T5 T6 or the
loud-speaker used with all three
valves on, the high and low-ten-
sion being suitably adjusted.
First set the tuned anode con-
-denser Cz to an intermediate posi-
tion, say, 50 deg. On rotating
the secondary condenser and
tapping the connections _to
the grid of Vi . (that is ter-
minal T3), clicks due to self-
oscillation will be obtained
over a certain number of
degrees of the secondary
condenser, say, from 4o deg.
to 60 deg. Gradually adjust the
stabilising condenser Ci whilst
varying the secondary condenser
and tapping T3. If the neutro-
dyning coil is correctly connected
the band over which oscillation
takes place will gradually narrow
down: and finally disappear alto-
gether when Cr is correctly ad-
justed. Cr must be varied very
slowly, as it is easily possible to
pass the-correct position. [f the
oscillation band is not found to
narrow down it will be due to the

coil L1 being conmected in the
wrong phase, and is simply recti-
fied by reversing the leads to this
coil. All this sounds fairly diffi-
cult, but in practice will be found

‘quite easy. On changing coils for

another wavelength band only

slight alteration to Crt will be

necessary. On the longer waves
often no readjustment has to be
made on changing over, and fre-
quently the neutrodyning coil
may be dispensed with. It is on
the B.B.C. band and below that
this arrangement will be found
invaluable.

Test Report

On test 40 miles S.E. of
London 2LO could be comfort-
ably heard at 50 yards in the open
air. All B.B.C. stations were
audible on the loud-speaker, Car-
diff, Newcastle, Aberdeen and
Birmingham giving plenty of
volume to fill a’fairly large room.

Of the Continental stations,
Radio-Paris, Eiffel Tower, and
the Petit Parisien came in well on
the loud-speaker with very little
interference.

Selectivity on this set- was of

‘trace of London on the

Wireless Weelly

th¢ highest order, Cardiff being
quite clear without the faintest
loud-
speaker, although on the average
set on this aerial 21O absotutely
swamps Cardiff and Bourne-
mouth.

On a small indoor aerial seven
miles from London a big loud-
speaker was overloaded by
signals from 2LO. Aberdeen
could be heard comfortably on
“phones using a two-foot frame.

As an interesting experiment
the aerial coil was removed and
aerial and earth disconnected, so
that the secondary coil was left to
act as a frame aerial.

2L.O was successfully tuned in
on the loud-speaker, though faint.
On rotating the whole set so that
the secondary and anode coils be-
came directional to 2LO, signals
increased in volume sufficiently
to be heard comfortably in an
ordinary room.
was delightfully smooth, even
though the aerial load was
removed, all tendeney of the high-
frequency valve towards self-
oscillation  being  completely
eliminated.

The weird collection of instruments used to Broadcast ‘“Hyperprism’

the 2LO studia recently.
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a futuristic musical item, from
Listeners were uncertain whether to take this music seriously or not.
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Stabilising a Tuned Anode Circuit

POPULAR method of
Astabiljsing a tuned anode

circuit is that illustrated in
the accompanying figure. It is
extensively used, commercially,
in the United States. The circuit
given is an arrangement which
may be tried out very readily. It
will be seen that the arrangement
involves tuned anode coupling
between the valves, a tuned anode
circuit consisting of the induct-
ance L3 shunted by the variable
condenser Cz. Between the anode
and the circuit L3 C2 is a reaction
coil L2, which is coupled to the
aerial inductance Li. This coup-
ling is reversible so that reverse
reaction may be _obtained if
desired. This, in fact, is the
main object of the coil L2 in the
American form of the circuit.
Provided the general circuit is
designed to obtain the greatest
cfficiency, there will be a ten-
dency for the tuned anode circuit
to set up oscillations due to in-
herent capacity coupling between
the circuit L3 C2 and L1 Ci.

Self Oscillation

I would mention, at this point,
that because a tuned anode cir-
cuit arrangement oscillates it
cloes not mean that the set has
been efficiently designed; it
means that either the set has been
badly designed or extremely well.

This seems paradoxical, but
the explanation is very simple. If
all principal losses are eliminated
from the circuit by using thick
wire, etc., the small natural capa-
city coupling between the anode
and grid circuit will be sufficient

- to set the valve into oscillation.
On the other hand, if no precau-
tions are taken to minimise mag-
netic coupling between L3 and L1,
and if no precautions are taken to
reduce the capacity between dif-

-

ferent leads, the valve will tend
‘to oscillate readily, but this time
the oscillation is due, not to de-
creasing the. losses, but to the
increasing of incidental capacity
couplings.

Methods of Stabilising

Whatever the cause of self-
oscillation may be, a reverse re-
action coil Lz of small dimen-
sions, if coupled to L1, wil
stabilise the circuit. If, on the
other hand, the circuit is quite

stable without the necessity for
reverse reaction, the coil L2 may
have its leads reversed, or its
direction reversed, so as to intro-
duce a real reaction effect into the
aerial circuit of the valve. It is
desirable, in any case, to keep the
coil L2 ‘of small dimension and to
enable this to be done the damp-
ing of the aerial circuit must be
kept within reasonable limits.

This may be effected by the use of
a constant aerial
denser.

tuning con-

A

A

Lo

£

Fig. 1.—A popular method of stabilising a tuned anode circuit which
is in common use in America.

O

Can You Answer
this Question ?

Why is it that the currents in-
duced in the two sides of a
frame Aerial do not neutralise one
another ?

Because the induced currents

are not ‘‘in step’” or ‘“in
phase,”’ to wuse the  correct
term. Consider this from the

, point of view of time. Although

48c
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the difference in time is only a
very small fraction of a second,
it is nevertheless true that the
wave strikes one vertical side of
the frame before the other, that
is, when the frame is pointing
towards the transmitting station.
This time difference means that
there is a difference in potential
between the two vertical edges
of the frame winding, and, in
consequence, a current is set up,
which reverses in direction at a
frequency corresponding to that
of the inducing waves.
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the subject of low-frequency

amplification of late that most
amateurs are tolerably familiar
with the main causes of distortton
and understand how to deal with
them when they occur in receiv-
ing sets. There are, however,
some which are rather puzzling
since they are of comparatively
rare occurrence. Their effect
when they do happen is most un-
pleasant, and should you at any
time find that your set is not
giving its accustomed volume of
pure sound the reason may
possibly be found in one of these
rather out-of-the-way factors.
When reception is woolly or when
certain notes are unduly empha-
sised one should always try the
straightforward remedies first.

SO much has been written on

Capacity Experiments

Experiments should be made
with various capacities in-shum
with the primary of the low-
frequency  intervalve  trans-
former; the effect of shunt-
ing the secondary with an anode
resistance should be tried, and
one may also experiment with
shunt condensers and resistances
across the primary and the
secondary of the second LF trans-
former, where two stages of note
magnification are in use. With
low-resistance phones a great im-
provement will often be effected
by using a very large condenser
across the output of the tele-
phone transformer. - Care must
also be taken to see that proper
grid bias is being given to the
low-frequency valves and that the
high-tension battery is delivering
sufficient voltage for their needs.

A Peculiar Case

If all these experiments fail and
if distortion still persists we are
up against a rather difficult
‘problem. A case of this kind
occurred to me quite recently. The
set in use was a recently con-
structed five-valver fitted with two
stages of H.F.. a rectifier and
two note magnifiers. In all pre-
vious tests it had done extremely
well, the tone being excellent, and
there being a complete absence of
¢ gramophonics.””  During the
afternoon various combinations of
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Unsuspected Causes of Distortion
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valves were tried on speech, but
not on music. In the evening
when 2LO’s orchestra was play-
ing reception was found to be far
from  good.  The
there all right, but there was a
very unpleasant resonance on
certain notes and no depth of
tone. Any alterations in the
high-frequency wvalves, which
were changed several times, had
no effect, nor did an adjustment
of the variable gridleak of the
rectifier or of the grid voltage of
the low-frequency valves. These
were both small power valves
rated for a filament voltage of
5.5, and as a 6-volt accumulator
was in use there appeared to be
nothing wrong with the filament
supply. All kinds of things were
tried without effect.  Eventually
the under parts of the set were
examined, and more by good luck

OCREW

SUPPORTING
PIECE

Showing how long leads may be
supported to overcome microphanic
effects caused through the wire.

than by good- judgment the
rheostat of the first low-frequeney
valve attracted attention. It was
found that the arm had got out
of adjustment, so that when the
rheostat was turned towards the
on position it actually came to a
full stop with_several turns of the
resistance wire still in circuit.
The accumulator had been in use
for some time, and its voltage
under load had fallen to 35.5.
Therefore this valve was receiv-
ing only a little more than 4.5
volts. The result was, of course,
to lower the saturation point in
the grid volts anode current curve
and so to cause distortion by de-
forming oscillations. When the
rheostat was put right the set
worked as well as ever.
A Faulty Rheostat

Now this kind of thing may
occur in any set, not only through
a defect in the rheostat, but from
a variety of different causes.
Should the pins of the valve be
dirty the bad contact between
them and the legs may be respon-
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sible for a drop in voltage large
enough to cause distortion,
especially if the accumulator is not
quite up to the mark. The same
thing may happen if very long
leads. of thin wire are used from
the low-tension battery to the set,
if the accumulator terminals are
dirty, or if the LT connections
are not properly screwed down.
Distortion due to too low a fila-
ment current is most liable to be
met with in dul!l emitters, whether-
they are power amplifiers. or
ordinary valves.  Omne does not
want to run the filaments too
brightly,and therefore reduces the
voltage to the lowest possible
amount that will give good signat
strength. A tiny movement of
the rheostat towards the on post-
tion may be sufficient to remove
all traces of distortion.

Valve Ageing

Another cause of distortion
which may take a little finding
lies in the ageing of a valve. Most
of the valves on the market
to-day are so well made that even
after they have done a very great
deal of work the degree of
vacuum remains very much as it
was originally, although the fila-
ment may consume more current

to produce a good electron
emission. On occasions one
comes across a valve which

has not been properly cleaned up
during the process of manufac-
ture. Such a valve as this will
certainly change its nature when
it has been used for some time.
The vacuum may soften. If
this happens the- valve will
give very  curious results,
especially if it is on the low-
frequency side of the set. The
softer the valve is the larger is
the flow of grid current, and the
presence of an appreciable grid
current in note magnifier circuits
is quite certain to give rise to
Some time ago I
traced very bad distortion in a
receiving set to the softening of
a not very old valve, which was
used as first note magnifier. If
therefore you find that distortion
is occurring and ihat no reason
for it can be found, try the effect
of changing the low-frequency
valves. A valve that has softened
should not be discarded as useless,
for it will give excellent service
as a rectifier.

A rather strange source, not of
actual distortion but of a most

s
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unpleasant microphonic quality in
the set, is to be found in bare
wiring that has not been very
carefully done. Should there be
very long leads beneath the panel
supported only at either end these
may ring very badly whenever
their own natural note occurs in
the loud-speaker, - I have always.
found it best to support any Tead
more than five or six tnches in’
length which shows any signs of
ringing in the way shown in the

sesssaccescs

HE soldering which K the

l constructor of wireless sets
or components is called
upon to perform is usually of a
very simple kind consisting of no
moré than conmecting wires to
terminals or to other wires and
occasionally of joining two pieces
of brass or copper. At the same
time it must be well done if effici-
ent results are to be obtained. A
properly-soldered joint offers a
resistance which is so small as
to be practically negligible. If
soldering is badly done such a
_joint is little better, and certainly
no more secure, than one madé
by clamping the wire down with
a nut placed upon the shank of
the terminal. The construction
of a large set may necessitate the
soldering of a hundred or more
connections; the amateur there-
fore requires to develop a method
which will give him speed as well

Flux
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Fig. 1.—A suggested method for
tinning the iron.

as certainty in the use of the
soldering iron. The object of
the present note is to point out
one or two ways in which quick-
‘ness can be acquired, and to show
how perfectly secure joints may
be made throughout the set.
Reference has been madé on
more than one occasion in Wire-
less Weekly to the desirability of
using a hot iron.. When one

drawing. A countersunk 4 B.A.
screw is inserted at an appro-
priate point into the panel, and a
supporting piece is taken from its
top to the lead. One can always
see whether leads do ring by re-
moving the valves .from the set
and then rapping the panel fairly
hard with the knuckles.

Lastly we have the form of dis-
tortion introduced ' by a loud-
speaker horn, which is either
badly shaped or made of unsuit-

Aids to Easy Soldering

eecsevensce

makes the statement that the iron
should be hot one is frequently
asked what ‘its proper tempera-
ture is, and whether there is anv
simple indication to show that it

BLOBS 0F SOLDER

Fig. 2 —Illustrating how blobs are
formed if the iron has not been
properly cleaned.

has ‘been reached. It is a little
difficult to give exact instructions
without a practical demonstra-
tion, but the following hints may
be found useful. In the first
place the iron should be left to
heat until a blueish or greenish
tinge "is seen ‘in the flames sur-
rounding ‘it. When it is in the
proper condition for easy solder-
ing it should sing€ a cotton rag
at once. Solder should flow on to
1t as soon as its point is applied
to the stick, and the metal should
run instantly into the joint when
soldering is done. If it takes a
second or two for, the solder to
run into the joint then the iron
is too cold. The solder when
applied to .the joint should be
quite liquid, and should not have
a pasty or pufty-like consistency.
If theseé points are observed it
will be found that wires can be
soldered to terminals so quickly
that the brass does not heat up,
and therefore there is no loosen-
ing in the ebonite.

Quite important as heating the
iron to the proper temperature is
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able material. In this case
there is resonance on certain
notés, the horn actually ringing
when they are struck. The best
remedy is to obtain a new horn,
but something can be done to
damp out . this resonance by
bandaging the offender puttee-
wise with a strip of fairly thick
material, . or by fitting a
diaphragm of stiff paper just
inside the mouth of the horn.

R. W. H.

2] [ C

keeping it absolutely clean. You
will never do either good or quick
work with an iron whose surface
is at all dirty. Therefore, keep a
rag beside you on the table and
wipe the point ‘on withdrawing it
from the flame before you use it.
An iron cannot be kept clean un-
less to begin with it is properly
tinned, and it is impossible to
tin it well unless the surfaces are
perfectly smooth and free from
pits. The first process is to file
up the faces at the point of the
tron with a medium-cut file in
order to remove ali pits —even a
brand new iron will occasionally
be found to contain pits when its
-apparently beautiful surface is
scratched with a file. Next use a
fine file, and lastly polish the iron
with a’ piecé of " emery cloth.
Place the iron so treated in the
cleanest possible flame and have
on the table a piece of ‘emery
cloth, a” supply of flux, some
solder and a few match sticks.
On withdrawing the iron from
the flame rub one of its faces on
tlie emery cloth until it is quite
bright. Then™ hold this surface
uppermost and let a little blob of

SOOER FLowine Eventy, ?

Fig. 3—Showing how the solder
will run freely when the iron has
been cleaned'before tinning.

solder about the size of a split
pea run on to it. Now take a
match stick and dip it into the
flux. With its point work the
solder about over the bright sur-
face, spreading it all over until a
good layer has been formed.
Then deal with each of the other
surfaces in the same way, The
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match may char a little, but this
will not matter, for when the iron
is heated up any little pieces of
burnt wood that have been de-
posited will float to the top of the
melted solder on the surfaces and
can be wiped off by rubbing the
iron with a rag. This is the
casiest and most effective way of
tinning a soldering iron. Try to
keep the tinning of the point in-
tact, but if any sign of pitting
appears - use a file at once and
re-tin the iron again.

Whatever kind of flux you
-prefer do net use too much of it,
otherwise” you may make your
panels rather messy. The writer
employs either Fluxite or Baker’s
soldering fluid for wireless pur-
poses, and finds both perfectly-
satisfactory. It should, however,
be noted that all fluxes appear to
contain a little-acid which, unless
neutralised, may lead in time to
corrosion at the ]omts With
certain fluxes there is so much

svyanseessce

ALVES which are not in

\/' use should always be stored
with a certain amount. of

eare. ' It is surprising when one
comes to think of it how careless
we are about these delicate
pieces of apparatus. Even.
though the cheapest of them cost
12s. 6d., even though we know
that they are fragile things, we
leave them lying about in the
most amazing way on the wire-
less table—and then wonder why
some of them are so short-lived!
The ,writer used to~ favour
storage boxes which would take
half-a-dozen valves in padded
compartments. However, since
he was unlucky enough to drop

‘one of these when full he has
now become converted to the
policy of storing valves singly,

for if many are mlaced together
their owner may one day have a
surprising illustration of the
truth of the old proverb about
the inadvisability of placing all
one’s eggs in the same basket.
The boxes “supplied by the
makers are excellent for the pur-
pose, particularly those in which
the valve is ‘suspended between
springy strips of cardboard.

Do not keep your valves in a
damp place, for if you do the
contacts, whether they are pins or

5

acid that joints made with their
help may come adrift after a few
months. Whether a flux con-
tains acid or not can easily be
ascertained by the constructor if
he obtains a book of blue litmus
paper from- the chemist. The
presence of acid causes the litmus
to turn red, whilst it will retain its
blue colour if none is present.
Acid can be_neutralised by the
application of an alkali. Strong
ammonia has been recommended
for the purpose, but this does not
seem quite satisfactory, for it has
an action of its own upon brass
and copper. Perhaps the best
neutraliser for general use is a
strong solution of washing soda
and water. It is’ recommended
that the constructor should apply
the flux not with a match stick
as is customary, but with a small
paint brush which will be found a
much more satisfactory method.
A little of the alkali solution can
be kept in a saucer upon the table
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The Care of Valves
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bosses, will corrode, and when
the valves are brought into use
again you may be puzzled either
by poor signal strength or by a

Wireless is becoming increasingly
popular in churches and chapels
for the reception of specml rel:gloua
items, the aerial being inconspicu-
ously arranged between the pillars.
practically incessant fusillade of
‘“ atmospherics.”’

Keep your valves as much as
possible free from jolts and jars,
whether they are upon the set or
stored away in a cupboard.
Even though a valve seems no
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and applied to each joint with a
second small brush.
It should be noted that it is

-essential for the bit of the solder-

ing iron to be of pure copper.
There are, unfortunately, upon
the market numbers o{ cheap
soldering irons provided with bits
containing a large proportion of
impurities. Soldering with these
is a most difficult business, and
satisfactory joints are the excep-
tion rather than the rule. A good
test both for the quality and for
the condition of the iron is the
way in which soldcr runs on'to it
when the point is applied to the
stick. On to a clean iron of good
quality the solder flows quite
evenly just as water would on to
an absolutely greaseless surface;
but if the iron is either of poor
quality or is not very clean then
the solder will form little blobs

‘upon the bit very much as water

does upon a greasy surface.
R. W. H.
(8} (&L (]

worse after receiving a knock, it
has probably sustained some
slight injury which, though not
apparent at the tlme will have
an efiect upon its endurance.
When valves are in use upon the
set be very careful of the filament
voltage. In spite of the opinions
which many beginners seem to
entertain upon the subject, the

-makers really do know what they

are talking about. You may obh-
tain rather louder signals by
increasing the voltage on a 3.5-
volt filament to 4, but you wiil
certainly very much reduce the
life of the valve by so doing,
Unless you are a millioraire
do not throw your old valves
away. Broken filaments can be
repaired nowadavs at small cost
and with quite satisfactory
results. In fact, even if the glass
is broken the valve is not beyond
hope, for some repairers are pre-
pared to deal even with casualties
of this type. R. W. H.

Probably you know only too
well, but are you equally familiar
with its causes and cure? It is
fully explained, with 499 other
problems, in “ goo Wireless
Questions. Answered,”” by E.
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