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The Jamous QU-Concort Roceiner

—designed by Percy W. Harris (6w Magasine)

HE All-Concert Rece.ver was described

T in one of the first Constructional

Articles ever written for MOoDERN
WireLEss by Mr. Percy W. Harris.

From_the very: béginning its undoubted
merits—rit was one of the earliest 3-Valve
Sets—gripped the imagination of wireless
enthusiasts and a very large number built
it up and got excellent results.

Here, however, is the first opportunity o:
seeing it in its new guise—that of a super~
lagive Receiving Set. beautifully designed
and made up with plated fittings into
a polished mahogany cabinet —'truly an
aristocrat among Sets and fit for anv
drawing-room

This Receiver :s astonishingly sensitive
yet very simple to handle—to its credit
stands a formidable list of Stations heard
in North London on an average aerial—
commencing with all the B.B.C. Stations
(London, of course, in immense volume
on a Loud Speaker) and continuing with
all the better known Continental Stations
and also KDKA — the well-known
American  Broadcasting  Station  which
operates on 100 metres.

The secrets ot its construction are now
available to all who purchase the Envelope
containing full details. wiring diagramss
blue prints, etc.

If you are contemplating building a good
all-round Set you can't beat the All-Concert
de-luxe

Published by Radio Press, Ltd..
and sold by all Booksellers

216

or vost Iree direct. 2/9

How to build the
All-Concert de-luxe

Receiver

Series  No. 4,
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A New Three-Valve Portable Set

The compactness of this three-valve portable receiver, full particulars of which are given on another
page, will appeal to all who love the open air.

I10
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YN the last few months, as many
readers know, 1 have been
experimenting ‘a good deal

with resistance coupling, and it

occurred to me that if we could
only combine the efficiency of
reflexing with resistance coupling
in such a way as completely to
eliminate any low-frequency inter-
valve transformers, we might get

a receiver which would give very

pure and pleasing reproduction

with great volume, Further, by
removing any low-frequency

resonant circuits, wé could perhaps’

eliminate nine-tenths of the troubles
which heretofore have been in-
separable from reflex receivers—
those troubles which give rise to
squeaks, howls and the whole
chain of unpleasant noises which
at times occur with even the best
possible transformers in the simplest
of designs. Furthermore, by the
elimination of the transformers,

~we should save a good deal of cost, .

a consideration not to be ignored
if efficiency can be retained.
I am pleased- to say that, after
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| The “Puriflex” Receiver

(MODEL 1I.)

A New Transformerless Reflex,
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many trials, I have produced a
receiver which .1- hope can be
looked upon as a ‘‘ reflex with the
trouble taken out of it.” So far,
neither I, nor any ether. members
of the editorial staff who have
tried it (and we have tried it in
many places and under all kinds

" of conditions), have succeeded in

getting. a single buzz or howl out
of it—save, of course, when it has
been deliberately made to oscillate
and heterodyne the carrier wave
of a broadcasting station. Any
straightforward . circuit will do
this if misused.

To give you some ‘idea of its

“capabilities I may. say that the

preliminary. tests were tarried out
in my new house at Wimbledon,
at a time when I had not erected
an outside aerial. Wimbledon, as
you will see if you examine a map,
is about seven miles south-west of
2I.O, and bere, using an inside
aerial consisting of about 40 fecet
of wire round the rafters, led into
a room immediately below the
roof, and with a very inefficient
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By
PERCY

W. HARRIS,
Asst. Editor
O

For many months Mr:
Harris has been studying
the design of reflex
recetvers with the iden of
“producing an inslrument
awhich would  give the
grealest  possible purity
and volume, ‘combined
with' - simplicity and
stability of operation.
The instrument described
below, which ts destined
torival the** 4U-Concert’’
in popularity, s cer-
tainly the-most-interesi-
ing he has described in
our pages.
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earth connection on to a water pipe
some way off, the set had to be
detuned some degrees before the
volume-from 2L.O was really com-
fortable, while in the telephones
Birmingham could be read at reaily
good telephone strength. Good
loud-speaker- results were easily
obtained with about 10 feet of wire
for an aerial in the room and about
the same length of wire lying on |
the floor as earth connection, and
thoroughly satisfying loud-speaker
signdlswith a two-fcot frame aerial.
On a-good average outdoor aenal
the volume obtainable will satisiy
the most ardent lover of volume,
at the same time, even at fullest
strength, retaining a crystal purity
unexcelled by any other receiver
IThave yetheard. Uponany normal
cutdoor aerial in reasonable condi-
tions all of the British broadcasting
stations come in quite comfortably
in telephones with a purity which,
1" think, will be' a revelation to
most readers of this journal,
although the distant ones will not
be quite so loud as with the ‘“ All-
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Fig. 1.—The circuit of * Puriflex Model 1.”

Concert.”” Near-by stations will
come in many times louder than
on the latter instrument.

Why Model 1 ?

The name ‘‘ Puriflex "’ has been
given to the instrument for obvious
reasons. Some readers may wonder
why this particular type is called
‘“Model 1. The reason is that

H——Hl il

L|[|||

| N
Fig. 2a.—The H.F. Circuit.

it is made up in rather a special
form, which may appeal to certain
readers. The reason for the form
is that the panel is destined to fit
in a special cabinet of the gramo-
phone type, containing a built-in
loud-speaker, and the panel has to
be of the size given” In order that
the panel can be lifted out very
readily with a minimum of trouble
in disconnecting, it will be seen
that the battery leads are taken
to Clix sockets, the same type of
socket being used for connecting
the loud-speaker  attachment.
There are, however, two additional
terminals in parallel with these
last, so that a pair of telephones
can be connected in a moment for
distant feception.

At later dates T shall be
describing other models of Puriflex
with the same circuit, but made up

in slightly different forms to suit
other needs.

General Description

For the benefit of those people
who like to look over new things
to see what is old, I would like to
point out that the receiver is a
combination of all kinds of methods
which have been tried before. A
good deal of my experimenting
has been based on early work by
Mr. P. G. A. H. Voigt, one of the
pioneer workers in this field.

Briefly described, the Puriflex is
a valve and crystal receiver,
in which the first valve acts as a
high-frequency amplifier, passing
on its energy through a tuned
transformer to a crystal, which
feeds back the rectified energy into
the grid circuit of the first valve
direct, "and without. the inter-
position of the customary inter-
valve transformer.: The signals are
now re-amplified by the first valve,
acting as a low-frequency amplifier,

and passed on to the next valve,
which is resistance coupled.
Additional amplification is obtained
by reaction, as will be seen, and a
second stage of resistance-coupled
audio-frequency amplification may
be added at the end. Separate
high-tension is used for the last
valves, for which separate grid bias
is also provided.

On a very small indoor aerial
where the set will oscillate very
freely, reaction may be reversed

and control of oscillation ob-
tained very accurately and
easity this way. On large

outdoor aerials where there is
more damping, reaction can be
used to bring the set up to oscilla-
tion point when required. The
simple and accurate control of
oscillation, together with the great
simplicity of the crystal adjust-
ment, is one of the great~st charms
of this. receiver when you begin to
work with it.

Ma?]
s

f{

Fig. 2b.—The L.F. Circuit.
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The Circuit

Fig. 1 shows the circuit used.
The aerial tuning condenser C, can
be placed either in series or parallel
with the inductance L, in the
manner I have so frequently de-
ccribed, by using three terminals.
The signal voltages set up across
L, are now applied to the first
valve across the grid and filament,
the condenser C; allowing the high-
{requency oscillations to pass quite
freely. The signal voltages so
applied cause fluctuations of plate
current to pass through the in-
Custance L, (which is tuned by

C;. Now C; will not allow the
low-frequency pulses to pass, and
therefore they are applied through
the inductance L, to the grid of
the first valve. The low-frequency
plate pulsations pass through the
inductance L, through L, and R;,.
The audio-frequency difference
of potential set up across the
resistance R, is now applied to the
grid of the second valve, through
the fixed condenser C;, and is duly
amplified. The amplified signals
are now passed on to the third
valve, again through a fixed con-
den-er C,, and in due course we

MODERN WIRELESS

the low-frequency circuit is clearly
shown. Starting at L,, we see that
the rectified pulses now pass from
L, to the grid, via L,, which, of
course, offers a negligible impedance
to low-frequency currents. L; and
L, are inductances in series with
one another, which also offer a
negligible impedance to audio-
frequency currents, so that on the
audio-frequency side we may con-
sider the plate connected directly
to the bottom of R;. We then
have, of course, an ordinary re-
sistance amplifier connected to the
next valve through C;. In passing,

Puriflex I, with valves, transformer and coil removed.

the .condcnser C,),r through L.,
which is untuned, the 80,600
resistance, to the high-tension
battcry, and thus round fo the
flam:nt. The condenser C, acts
as a high-frequency by-path to
the resistance R

L, is tlre primary of a high-
frequency transformer, the second-
ary «f which is formed by the

termmizals of I.,, and these are

1ecti’cl by the crystal D and

passed Lack, as will be seen,
to the tcrminals of the condenser

We thus have.
signad ~oltages sct up across the -

get greatly amplified signal current
in the plate circuit of the last
valve. It will thus be seen that
the first valve acts both as a high-
frequency and a low-frequency
amplifier. To help to make this
clearer the paths of the two
currents are shown separately in
Fig. 2. The 100,000 ohmsresistance
.R,,shunted across the grid and the
positive filament leg of the first
valve, has since been removed,
as the set is quité stable with-
out it.

In Fig. 2a the high-frequency cir-
cuit is separated out. In Fig. 28

113

it may be stated that it is of the
utmest importance to get the
connections of L; and L, exactly
as shown in the wiring diagram.
By this I mean that the crystal
detector must be at the correct
end of the transformer secondary
or the set will fail to work:
A symptom that you have the
crystal connected to the wrong
end is that you will get signals
whether the crystal point 1s on
or not, and the set will not
respond to reaction, whichever
way rtound you connect the
reaction coil.
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Components Required

Ebonite panel measuring 14 in.
by 10} in.
Suitable containing
cabinet.
5 terminals.
11 Clix sockets for panel mount-
ing.
11 Clix plugs.
4 sets of valve legs for valve
sockets.
2 variable condensers one .0003
pF and one .ooo5 pF (I have
used square law condensers
here, because 1 believe all
variable condensers for tuning
purposes should be made
this way). You will not
suffer any loss of signalstrength
by using the ordinary type
of variable condenser, provid-
ing it is of good quality. The
advantages of the square law
condensers are ease of handling
and calibration. Some people,
however, may not consider
that they are worth the addi-
tional cost.
two-coil holder.
fixed condenser, 0.0003 pF.
fixed condenser, 0.0001 uF.
fixed condensers,o0.25 pI' (Mans-
bridge).
or more plug-in high-frequency
transformers (cylindrical type

box or

QO e

Top of panel arrangements.

or good disc type). These
transformers can be obtained
for all wavelength ranges, and
if the reader desires only
British broadcasting, one will
do.

good crystal detector.
filament resistances.

grid leaks (2 megohms).
80,000 ohm resistances and
clips.

Equare bus bar wiring.

NN W =

Notes on Components

Any good makes of components
will do in this set, but for the
benefit of those who like to know
the 'actuwal parts used in this
receiver the following are those I
have used :(—

Variable condensers (Bowyer-
Lowe). '
Fixed condensers (Dubilier and

Mansbridge).

Plug-in transformer (McMichael).

Filament resistances (Burndept
dual for bright or dull emitters).

Coil-holder (Magnum).

Grid leaks (Dubilier).

80,000 ohm resistances (Dubilier,
large pattern).

Crystal Detector (Burndept).

Coils and Valves
Practically all the well-known

114

makes of valves work well in this
set. There is nothing critical
about the valves and 1 have
used practically every  kind
successfully. Any of the well-
known makes of R valve are good,
while if you are so situated that
dull emitters particularly appeal
to you, three of any of the well-
known makes of 0.06 ampere dul
emitters will suit, provided you
use the correct plate voltages.

Any of the well-known makes of
plug-in coil are suitable here. It
should be pointed out, however,
that owing to the peculiar require-
ments of space already explained,
the parts of the receiver are quite
close together, and it will not be
found possible to usé some of the
biggest makes of concert coil with
some of the biggest valves for the
first socket. Thus, if, for example,
you use a Burndept or Igranic con-
cert coil, there will not be sufficient
space for a large round type of
valve such as the conventional
R valve. You will find, however,
that even with a concert coil there
1s room for the cylindrical type of
valve, such as the Cossor, Ora,
Xtraudion, Ediswan A.R. and the
dull emitters.

If it is desired o have space for
the largest valves and the largest
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Complete wiring diagram. Blueprint No.

coils, then the panel should be
made slightly longer to allow for
this. T have worked this set with
practically all of the leading makes
of plug-in coils quite successfully.
Those shown in the photograph of
the instrument are the new pattern
“Atlas” coil fitted with white
porcelain sockets and special split
pins to make sound contact.

Constructional Work

Be very careful in this receiver
to see that your ebonite panel is of
the first quality ebonite, and if it is
not guaranteed free from surface
leakage (the great majority of
ebonite cannot be so guaranteed),
remove the surface skin with fine
emery so as to avoid all possibility of
trouble in this direction.

Now mark out the positions for
the Clix sockets and the terminals
and drill holes for these with care-
fully marked centres to preserve
the neatness of appearance. It is
just as well to buy your components
first of all and then lay them out on
a piece of paper to see that you can
arrange them all successfully in
the space given. It may be that
some components will be slightly
larger than those I have used,
making it necessary to have a

somewhat larger panel. If, how-
ever, you find that you can get
everything in the space, then you
can use the wiring diagram as your
guide. A blueprint, of course, is
available at the usual price of
1s. 6d., post free. You should ask
for blueprint No. 48.

Notice particularly the way the
valve legs are arranged for the first
valve and for the plug-in trans-
former. Tae Dubilier 80,020 ohm
resistances should be munted com-
plete with the ebonite strip on the
back of the panel as shown. I do
not recommend you to try to
reimove the clips for direct mount-
ing on the panel, as you will not get
satisfactory results if you do so.

The mounting of the other parts
calls for no special comment. The
Mansbridge condensers and the
Dubilier fxed condensers can be
used, if necessary, as their own
drilling templates. Flexible leads
are used from the moving coil-
holder.

Wiring Up

If you do not feel suré®of your
skill in wiring with ‘the stitf wire,
I would recommend you to use the
flexible wire and insulating tubing.
It is well to have one ‘or' two

115

48.

pieces of tubing on hand to
slip over even the stiff wires where
they may possibly touch others.

In any case, I would recommend
you to wire up the high-frequency
portion of the circuit with stiff
wiring, and I strongly advise you
to follow the lay-out given as
closely as possible, as the actual
lay-out of a set has a good deal to
do with efficiency—far more than
many people realise.

To save possible inquiries, I may
state that I do not consider that
variable grid leaks and wvariable
anode resistances would be ‘any
inprovement in this receiver, as
the values do not seem at all
critical.

Connections

When you have finished' the
instrument and are readyv to connect
it up, join up the batteries t6'the
terminals shown, using suitable
grid bias for the valves and voltages
used. You will see that there are
two H.T. positive sockets. one
supplying the H.T. of the first
valve, the second the high-tension
of the last two valves. If you are
using, for example, the Cossor P,
in the first socket, you will probably
find that a plate voltage of about
8o or go will suit here; and if you
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Back of panel view.
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are using the R-type or B4 valves,
ebout 120 to 150 will give the best
results, using a grid bias of about
4} volts (an’ Ever ‘Ready No. 126
type is very useful here). For
dull’ emitters use the plate voltage
specified by the makers ; they will
also tell you the correct grid bias
for the voltages used.

The set will work quite well with
three general purpose valves, using,
say, 8o or 9o volts on all of the
plates, although a higher voltage

will give better signal strength.

It should be remembered that in a
resistance-coupled receiver there is
a certain drop in voltage through
the resistances, which must be
compensated for by  additional

E,, that is to say, the earth wire
should go to the negative terminal
of the accumulator. In so doing

you alter ‘the tuning somewhat,

and you wxll require a one size
larger coil to compensate for the
alteration, otherwise you will find
that you get very similar results,
except that the set may oscillate
more freely this way.

A short piece of wire should be
used to join A, and E. To use the
aerial tuning condenser in series,
open the link joining A, and E,
join aerial to A, and earth to E.
For . parallel close the link and
join aerial to A,,leaving earthonE.
In the circuit diagram there are
shown E,and E,. E, is E of the

This vertical view will also help constractors.

HT. voltage

80 or go volts are required.
‘There are two Clix sockets for
the loud—speaker in parallel with

two ordinary terminals, so that if

your loud-speaker is fitted with
Clix you can plug-in, or if it is
fitted with the ordinary terminal
wire, then you can use the ordinary
terminals provided. - On  the
average outdoor aerial you will
need a No. 25 or a No. 35 plug-in
coil, with the condenser in parallel,
for shorter waves, and a No. 35
or a No. 50 for the longest
wavelengths used on British broad-
casting. If your loud-speaker or
telephones are to be used quite
close to the set, then the earth con-
nection may be taken to E, (Fig. 1).
1f, however, you want to use very
long leads, from, say, one part of
the house to another, then I would
advise you to connect the earth to

Thus, where _you-

, teceiver,
would normally use about 60, some

E, is the negative
terminal! of the accumulator.

You will notice' that two flexible
wires come from the aerial coil
socket to a pair of Clix terminals,
which can plug in either way so
as to reverse the direction of
current flow through this coil.
This gives exactly the same effect
as reversing the windings of the
reaction coil, and the reversal is
used on to the aerial coil merely
because it enables the terminals

" to be changed more easily.

Adjust your crystal to what
appears to- be a good position,

‘turn on your valve filaments to

the correct temperature, open out
the reaction coil to the full extent,
and tune on C,; and C, until you
pick up your local station. The
reaction coil, by the way, should be
one or two sizes larger than the
aerial coil. Now bring up the
reaction coil and see whether the
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set will oscillate. If not, reverse
the windings by reversing the Clix
connections and try again. You
will now probably find that the set
will oscillate easily. If you still
‘have difficulty in making the set
oscillate on your aerial, place the
aerial tuning condenser in series.
Constant aerial tuning can be used
very effectively in the Puriflex,
and helps to make the set oscillate
more freely on some aerials. Be
careful, however, not to make these
oscillation tests when the broad-
casting station is actually trans-
mitting. A slight readjustment of
the crystal (adjustment of this
crystal detector is far less critical
than on the average reflex set) will
bring in the signals at wonderful
strength, and after a few minutes’
adjustment you will find that you
can handle it as easily as any other
receiver,

If you find that you can get
equally loud signals with the
crystal point on or off, and
if you find that the set will
not - oscillate whichever way
round the reaction is connected
and in whatever position you
place - the two coils, then it is
probable that the crystal is con-
nected to the wrong end of the
intervalve transformer secondary.

“On very small indoor aerials you
will find that the set will osciliate
when you come to the tuned
point, éven with the coils wide open.
In this- ‘case reverse the Clix
terminals in front of the aerial coil
socket and use the reverse reaction
winding to check self-oscillation.
You will find this a very excellent
method of using very small aerials
indoors. . If you have a very
heavily damped aerial which in
previous sets has shown that it
will not oscillate very readily, you
will probably get much better

‘ results by the E, connection of
the earth wire- in' place of the E,.
This simply means that you take
the earth lead off the E terminal
and connect it to’ the negative L.T.
terminal.

'ﬂ"ﬂ""'ﬂ"ﬂ"ﬂ"’-'ﬂ":"ﬂ“ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ"ﬂ'
& A NOTE ON ;s
= & TRANSATLANTIC V.» &

oo o e o ol e e o o e o

When using ‘‘ Transatlantic V.”
with 4 voltson the first three valves
and 6 volts on the last two valves,
it will be foand on turning off the
filament switch that some of the
valves will remain feebly illumi-
nated, Theywill all be ext nguished
by turning the switch to the three-
valve position.


http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIRELESS

July, 1924

Those Little Slips

T was Mr. Punch, I think, who
first had the idea of collecting,

as examples of commercial
candour, advertisements in which
misprints made the would-be vendor
say something quite different from
what he intended in his attempts
to lure the public into purchasing
his wares.  The Litile Puddleton
Gazette has just printed one of the
best I ever saw. Our local wireless
store sent in the announcement of

a clearance sale at enormous
sacrifices. ““ Everything,” the
proprietor wrote, ‘‘ that you require

at most reasonable prices.” His
intentions were excellent, but the
compositor was one too many for
him: Either he could not read the
writing or he had a strong sense
of humour, but anyhow he turned
the “t’’ of “at” into an ‘1’ and
then inserted the full-stop which
seemed necessary. Tliesplashhead-
ing ‘‘ Everything that you require.
Almost reasonable prices,” created
even more levity than the mistake
made a few weeks earlier by the
Gazefte when it ran together two

paragraphs unintentionally and
announced : = We congratulate
Professor and Mrs. Goop upon

the arrival of a son and heir.
Complaints have been received
"recently of a great increase in
howling. The B.B.C. are inves-
tigating the matter, and we trust
that the offenders’ licences will be
cancelled.”” But it is not always
the country cousins of a place like
Little Puddleton who thus add to
the gaiety of the world by little
touches of unconscious humour.
I was walking the other day down
one of London’s proudest thorough-
fares. when I paused to flatten
my nose in company with many
others at the windows of a large
wireless shop. All kinds of goods
were displayed there, but what
took me most was a tray of selector
switch arms attached to which
was a card bearing the words
“ Lamentation switch arms six-
pence each.”  This is an absolute
fact. If you do not believe me
go and look for yourself at a window

in Holborn not a thousand miles
from Staple Inn. I certainly have
had, though not from this shop,
laminated arms
lamentation, and so no doubt have
you.

A Triumph for the Village

The name of Little Puddleton
will ring through history "as the
birthplace of Professor Goop.
People now make pilgrimages to
Stratford-on-Avon, where a fellow
named Shakespeare lived some
time ago, who was the author,
I believe, of a few plays written
specially for the *“ Old Vic.” - In
years to come excursionists will
pour in by train, charabanc and
aeroplane to gaze with reverence
upon the abode of Professor Goop,
the inventor of the latest unit of
measurement. You know already,
or at any rate you ought to, the
names of Ohm and Henry (not
Jahn of that ilk) and Volta. But
that of Goop will soon put them
quite in the shade. I always think
that it is most fortunate, by the
way, that the people who invent
these things have such nice short
names. Now fancy if the man
who - first thought of the unit of
current had been named Cholmon-
deley-Marjoribanks. It would have
been a sad mouthful, would it not,
to speak of a 5o cholmondeley-
marjoribanks hour accumulator, or
of a millicholmondeley-marjori-
banksmeter. Professor Goop is
equally fortunate in his cognomen,
and we 'shall. have no difficulty
over the goop, kilogoop, milligoop
and microgoop. It fits equally
well with the suppression of its
final p to metres of various kinds,
Such a word as milligoommeter,
for example, rolls lightly off the
tongue and is unlikely to dislocate
even the most delicate jaw. And
now I suppose you will want to
know precisely what a goop is.
It is the unit of signal strength,
and its introduction will deal a
shrewd blow at the activities of
the radioliar. To-day, you know,
he tells us: ““ I got WGY last night
at extraordinary strength. Rgq on
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‘provocative ‘of °

* microhenries ;

one valve.” We smile politely
and can say no more, for Rg is

" what may be termed an elastic

unit whose value depends largely
upon the conscience of the recorder.
But in a few months’time, when the
milligoommeter is on the market,
we shall be able to say without
fear of contradiction that the
strength of Budapest was 19 milli-
goops, for, thanks to the Professor,
we shall be able to back our words
by readings from this wonderful
instrument. His task was a
colossal one, as you may imagine,
for he had to embody in a small
metal case something capable of
working out all by itself the
appalling calculations necessary to
determine the answer. I have
ordered a milligpommeter, for I
am not good at figures, but those
who choose to work things out for
themselves may do so by the
formula :—

/Axvﬂ+<h X 2l)
= cos &
5 X
in which S is the signal strength
in milligoops ; A, the wavelength
of the transmitting station; g,
the barometer reading in millibars

as given in the second news
bulletin; 4, the height of the
aerial above sea-level; L, the

inductance of the telephones in
F, the distance
between you and the transmitting
station; and § the angle between
your aerial and true north. As
the milligopommeter contains a
compass and a baroineter, the only
adjustments necessary can be made
in"a moment w.th the help of a
hacksaw and coal chisel, a screw-
driver and a hairpin. Once set,
the instrument is quite self—actmg
and no further alterations of any
kind need be made. Naturally we
are all delighted at the Professor’s
distinctive rise to fame, the only
dissentient voice being that of
Mrs. Goop, whose godfathers and
godmothers named her Mildred.
She objects to being known as the
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milligoop; nor does she like
references .to her infant :son as the
microgoop.

Up-to-Date

Whatever we do at the wireless
club. we always endeavour to keep
up with the march of things. Last
week we had the first wireless
picnic of the season. If your own
wireless club has not yet arranged
one let me urge you to prevail
upon the secretary to do so forth-
with, for there are few more enter-
taining functions. The average
picnic is, of course,a comparatively
dull and uneventful affair. You
drive, walk, ride or cycle some
distance into the country, taking
supplies .of food with you. You
choose a suitable spot, where you
strew rugs, overcoats, cushions
and other aids to comfort. The
men, if they are wise, then sit
down whilst the ladies prepare
tea. It is usually found that one
of the cushions has been placed
over the entrance of a wasps’ nest,
and this lends one of the few notes
of gaiety to an otherwise dull
function. The only other adventures
which can befall are (a) that the
tea has been left behind ; (b)
that water is unobtainable, or (¢)
that no wood can be found with
which to light a fire. Now the
wireless picnic is a different business
altogether, for it goes with a bang
from start to finish with never a
dull moment. Here is what
happened tous. At the preliminary
meeting Poddleby, our secretary,
told us therendezvous and expressed
the hope that some of us would
bring our portable wireless sets.
We were to proceed. to the place
appointed for the orgy by whatever
conveyance we chose. The first
to arrive on the scene was Professor
Goop upon his tricycle, with no
fewer than four sets in a trailer
behind. General Blood Thunderby
came bestriding a stout cob with
a set strapped to his shoulders
boy-scout fashion. Others turned
up on ‘motor-scooters, in cars and
on pushi-bikes, whilst Gubbsworthy
had chartered a charabanc to
convey a large party of his closest
pals.

Plenty of Material

Finding us assembled, lie cheerily
expressed the hope that somebody
had brought a wireless set. As a
matter of fact no one had failed
todoso. Several people had brought
their entire stock,and when we took
count we found that no tewer
than forty-six instruments -were
available and that every owner was

loudly insistent that. his should

have the honour of entertaining the
party. It looked for a moment as

thougha free fight were inevitable,
but luckily our attention
distracted by the General, who
appeared to be holding a kind
of rodeo all on his own at a
little distance. Amidst the cheers
of the throng he was bucked now
on to his steed’s neck, now on to
its quarters. Incommoded by
the. receiving set affixed to his
shoulders, he was not perhaps at
his best' as a horseman’; but all
agreed that the display wasthrilling,
and when the warrior after a
flight through the air came to
rest on an ant-hill we clustered
round to shake him by the hand
and thank him warmly for his
little entertainment. = When he
recovered his powers of speech we
gathered that his mount had been
stung by a horsefly, and he said that
Poddleby was just the kind of
fat-headed, bottle-nosed, bandy-
legged, lop-eared, cross-eyed idiot
who would choose for the picnic
just the one wood in the neighbour-
hood that was known to all sensible
men to be infested by these pests.
Later in the evening, when we
had returned to the club house, a
special vote of thanks was accorded
to Poddleby.

Setting: to Work

The only way of-deciding whose
set should be brought into use
seemed to be to draw lots for
precedence and to allow each bright
owner three minutes in which to
do his worst. The first problem

was to erect an aerial, and after’

a little discussion we elected
Bumpleby-Brown and Breadsnapp
as our official wire slingers. Two
handy trees were pointed out to
them as the scene of their
endeavours. The rest of us then
lay down to rest until such time
as the aerial should be ready.
Bumpleby-Brown -took charge of
the operation, directing Breadsnapp
to shin up the taller and spikier
of the two trees. Breadsnapp
appeared desirous of declining the
offer, and we heard him declare

that his doctor had expressly
forbidden tree-climbing as a
recreation. However, his better

feelings at length prevailed, and
after mounting on to Bumpleby-
Brown'’s shoulders he reached for
the lowest- -branch. He would
have been an inch short of it if
he had not had the inspiration
of planting his right foot upon
Bumpleby-Brown’s upturned face,
an which he secured quite a good
take-off. Having reached a height
of twenty feet or so fromthe ground;
it occurred to him that he had
forgotten to take -up the cord
which was to secure the .wire.

II9
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Bumpleby-Brown called to him
to stay where he was and said
that he would soon . have it
up to him. He suggested that
if the General would stand on
the back of his horse he might
be able to pass the rope up to him
without further casualties, but
Blood Thunderby was not of the
same opinion. At length Bread-
snapp made an improvised rope
by knotting together his necktie
and his braces and lowering these
down to Bumpleby-Brown, who,
nmounting upon the stalwart back
of Poddleby, pressed into service
as a temporary help, was able to
fasten the end of the rope to it.
This end of the wire was slung
without other adventures, and
Bumpleby-Brown gave quite a
good display of middle-aged
acrobatics in the other tree.

Reception at Last

After about an hour all was
ready for the reception of broad-
casting to begin. ‘ What’s on
at 2L.O? " everybody asked expec-
tantly. Poddleby glanced at his
watch, thenunfolded theprogramme
and murmured that we had just
struck the beginning of a half-
hour interval. Unfortunately ail
other stations were also taking a
rest, but Professor Goop during
his three minutes obtained quite
an admirable spark solo from GNF.
By the time that Gubbsworthy
had rigged up his apparatus his
three minutes were nearly up, but
we distinctly caught the words
“ changing over "’ from Croydon.
Other would - be entertainers
followed one- another -with varying
success, one of the best items
being a glorious outburst of
crescendo howls emitted by Broggs-
worthy’s loud-speaker. Broggs-
worthy, by the way, is the fellow
who writes letters to the papers
condemning ether hogs and sign-
ing himself ‘“ Anti-oscillator.”
Presently Poddleby suggested that
we might wait ten minutes before
the next man had a shot, for by
that time broadcasting would be
in full swing again. This seemed
an excellent suggestion, and Rear-
Admiral- Whiskerton-Cuttle, who
was the next on the list, was heartily
in favour of it. The Admiral
unstrapped the ‘trunk containing
his apparatus, fixed it up, and all
was ready. We were all waiting
on the tiptoe of -expectancy to
catch the first strains of sweet
music when down came the rain.
Yes, if you have not yet had a
wireless picnic do not delay, for
there are few better ways of
spending a- summer afternoon.

z ; THE LISTENER-INa
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The Crystal

Menace!
By THE EDITOR.

An article of particular interest to
all crystal wusers.

AM afraid the title of this
article is more sensational than
the article itself is going to be.
Nevertheless, the innocent look
which always appears on the face
of the crystal user when the
oscillation nuisance is mentioned
is, in some cases, merely a mask.
The persistent manipulator of a
cat’s-whisker can cause quite a lot
of interference with his neighbours,
whether these neighbcurs use valves
or crystals. The reason for these
troubles is very interesting, and a
full investigation does not seem to
have been published. There are
several allied matters which also
are of no small interest to both
crystal and valve users alike.
There is, for example, the
phenomenon of listening-in to a
neighbour’s private conversation.
Fortunately, this is only a very
rare occurrence, but those who
desire their neighbours to hear
what they are saying, eithzr about
thom or any other matter, can
readily do so, although the offence
is more heinous than oscillating.
Re-radiation
The first thing I would like to
point out is that radiation from an
aerial due to a valve oscillating at
a receiving - station is quite a
different matter from re-radiation,
although this latter term is very
ccmmonly employed to mean
oscillation. When the reaction of
a valve set is increased to too
great an extent, the valve begins
to generate oscillating currents,

and the set becomes a miniature
transmitting station. If the
adjustments of the set are now
altered, ¢.g., by swinging the con-
denser, the wavelength of the
radiated waves from the receiver
will be varied, and when it is
approximately the same as at the
broadcasting station which is being
received by a neighbour, for
example, a howl will be heard by

—_————

broadcasting station. When your
neighbour oscillates, his waves,
mixed with the incoming waves
frcm  the broadcasting station,
rroduce a musical note in your

receiver, which is frequently termed

a ‘“howl.”” The trouble is most
prevalent when the broadcasting
station is standing-by for a few
minutes in between intervals. The
carrier wave only is now being sent

Al

————
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Fig. 1.—Re-radiation from a high aerial to a lower one.

that neighbour, this note varying
in pitch according to the proximity
of the radiated wavelength to the
wavelength of the incoming signals.
The great oscillation trouble is due
to the waves sent out by an oscil-
lating valve receiving station com-
bining, or ‘ beating,” as it is
called, with the carrier wave of
the broadcasting station. This
carrier wave consists of continuous
waves of constant amphitude, or
strength, and its strength varies up
and down according to the speech
or music being transmitted from a

Ay
i i
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tr = 62
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A.
™~
-
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Fig. 2,—Capacity coupling between two near-by aerials.
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cut frcm a broadcasting station,
But it is usually of very substantial
strength, and whenever the stations
have closed down there isinvariably
a - large number of listeners who
immediately start varying their
reaction and adjusting their sets
in the vague hope of picking up
the station again. The number
includes many who have only just
started listening and are unaware
that there is an interval.

The oscillation of a valve set is
purely and simply radiation ; the
receiving aerial is actually radiating
itself, as well as absorbing energy ;
ihe portion radiated is the portion
which causes the trouble. When
anoscillating valve set isadjusted to
oscillate on exactly the same wave-
iength as the carrier wave of the
incoming broadcasting, the how!
disappears, but will come back if
the receiving condenser ‘is moved
to either side. - In ths middle
position there is usually a con-
siderable amount of distortion, in
spite of the absence of the howl. A
neighbour -who has adjusted his
set to this position and leaves it
there is frequently far more of a
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nuisance than the one who occa-
sionally oscillates and produces a
howl in your receiver. '
The worst type of neighbour to
have, however, is he who has his
valve oscillating so that he con-
tinues to receive the broadcasting
with a high-pitched whistle con-
tinually there. The neighbour,
apparently, is not very critical of
the results he is obtaining, and
apparently does not mind the high-
pitched whistle. He can under-
stand what is being said, even if
he is not getting the proper purity
‘of reproduction. The result is

that he may sit tight for a whole
evening with his valve oscillating
so as to produce a beat with the
carrier wave of the incoming broad-
casting, the beat note, however,
being high.

‘My first experience of this high-

fie
‘%} L|]|[|l|l|||

Ser A

.Fig. 3.—How a reacting valve set

pitched whistle worried me con-
siderably, because the set I was
using consisted of several valves,
and I thought that some peculiar
high-pitched oscillation of audible
frequency was taking place in the
receiver. Loosening all couplings
made no difference, and I began
to wonder whether there was some
low-frequency reaction going on
which produced the high-pitched
whistle, which, incidentally, com-
pletely spoiled the effect for the
whole evening of the broadcast
programme ; aithough everything
was perfectly intelligible, yet the
distortion was appreciable. Some-
one in the vicinity must have, how-
ever, been content with his own
reproduction, because it would be
suffering from exactly ths same
disadvantages as mine. Changing
over to an extremely simple circuit
which could not possibly result in
oscillation, T still found the trouble
remained, and it was traceable to
the fact that a neighbour was
oscillating, with ‘the result that his
radiated wave combined with the
carrier wave of the broadcasting

station -fo-produce the high-pitched
whistle,
An Unpleasant Neighbour

Incidentally, another unpleasant
neighbour 'to have is one who uses
a switch fitted with studs for
varying an inductance. When this
type = of person -oscillates, he
frequently moves the switch over
the studs, varying his wavelength
so as to produce sounds similar to
playing up and down the scale on
a piano.

This radiation, however, is very
different from re-radiation. Re-
radiation is - beneficial to neigh-
bours rather than the reverse. If
you have an aerial and a crystal
receiver, the incoming waves will
produce high-frequency currents in
that aerial, and even though these
high-frequency currents are very
weak, they will send out feeble

(4]
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may influence a near-by crystal set.

waves of their own which may be
picked up by a near-by aerial ;
this Jatter aerial will, of course,
tend to pick up the original waves
direct, but in some cases the signals
to be picked up from the re-radi-
ating aerial are stronger than those
which would be obtained direct.
Re-Radiation

Look at Fig. 1, for example. We
have here A;, a large high aerial,
and A,, a very small aerial jn close
proximity to A,. The A, aerial
circuit is tuned to the incomirig
wavelength, and the A, aerial
circuit is likewise tuned to the same
wavelength. The big aerial will
pick up the signals readily, whereas
the small aerial might be totally
incapable of picking up sufficiently
strong signals to be heard in the
A, receiver. Since, however, the
aerial 'A,; not only picks up the
incoming waves, but. also re-
radiates, the aerial A, may pick up
the re-radiated waves, -with the
result that the aerial A, will pick
up good strong signals, whereas if
the aerial A, were missing, the
aerial A, would pick up nothing.

121

MODERN WIRELESS

When the aerials ‘are close
together they may form the two
plates of a condenser, and the
transfer of the energy from one
aerial to the other may be a form
of ordinarycapacity coupling, which
is rather a different matter from
the re-radiation of electric waves.
Fig. 2 shows how the effect may be
obtained; the upper aerial A, is
sufficiently close to the aerial A,
to form a kind of condenser, the
capacity between the two aerials
being indicated in dotted lines by
the condensers C, and C,. Under
these- conditions the receiver B
may enjoy the strong signals in
the aerial A,.

Whether the Fig. t or Fig. 2
phenomenon is involved, the fact
remains that a poor aerial may
enjoy the work done by a near-by
aerial of greater height or better
efficiency. The better aerial, in
some cases, may be the loser.

Valve and Crystal Sets

When one set is a valve receiver
using reaction (particularly if the
reaction is applied to the aerial
circuit), and the other is a crystal
receiver, the phenomenon of re-
radiation becomes distinctly
marked.

When reaction is applied to the
aerial circuit which is tuned to the
incoming wavelength, the oscilla-
tions in the aerial circuit are built
up to a much greater strength than
would be the case if no reaction
were employed. The additional
strength of the oscillations in the
aerial circuit will result in a
corresponding increase in the re-
radiation effect, and receiving
stations placed around a set using
reaction on the aerial circuit will
benefit to quite a considerable
extent in some cases. A common
example is that illustrated in Fig. 3,
where a single valve set A is
connected up to an aerial which is
next to another aerial connected
to a neighbour’s crystal receiver.
If both sets are tuned to the

' incoming wavelength and reaction
is introduced into the aerial A by
coupling the inductance L, to L,,
there will be a considerable amount
of re-radiation from the aerial A,
and this will affect the aerial B,
which will consequently appear to
be giving better resuits. If the
set A shuts down, the signals given
by the aerial B will be normal, but
when the set A is being used it.is
quite likely that the signal strength
given by the set B will be 50 per
cent. better. Here, again, as in
the case illustrated in Fig. 2, there
may be a distinct capacity coupling
between the two aerials, with the
result that reaction is introduced
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into the crvstal set B by actual
capacity coupling ; this will result
in a certain absorption of energy
from the set A, but this may be
compensated for by introducing a
little more reaction into the set A.

Under these particular conditions
the signal strength given by the set
B may vary so as to produce an
effect similar to fading. This will
occur when the operator working
the set A is, for example, adjusting
his reaction or altering his tuning.
Under these conditions the reaction
eftect which is communicated to the
set B will vary, producing a
corresponding variation of signal

.1“

.”’

is confined to cases where a reaction
valve set is employed next to a
crystal set. Instead of a-crystal
set, any other kind of receiver
‘might be in use, and even where
there are two reaction receivers
next to each other, alteration of the
tuning of one may seriously affect
the tuning of the other; it is even
possible for one set to cause a
neighbour’s valve to start oscil-
lating. For example, if one set is
absorbing energy from a neigh-
bour’s reaction set and then the
former set is detuned so as not to
absorb any energy from the neigh-
bour’s set, the latter receiver may

G
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it at first appears. In this figure
C represents a central station with
a very large re-radiating aerial.
Reaction is- introduced into the
aerial circuit by means of the valve
V. This valve need not, of course,
be used as a receiver in any way,
since it merely serves. to introduce
reaction into the aerial circuit.
Around this central station C
there are a large number of small
power sets A, B, D, E, F, G, which
mhay be crystal receivers. All these
sets, when'tuned in to the desired
wavelength, will dertve the benefit
from the re-radiations from the
large re-radiating. station C.
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Fig. 4.—An idea for a communal relay station which has been suggested.

strength in the ’phories of the set B.
:Fluctuations in signal strength in a
crystal ‘receiver may be due to a
neighbour, having a valve set with
reaction, altering his adjustments.
The effect of one aerial on
another so as to produce an effect
similar to fading is, of course, well
known wheretwo aerials are very
close together ; in the latter case
when one aerial circuit is tuned and
detuned a varying effect will be
produced in the other. This is
particularly marked in reaction
sets which are placed next
crystal sets. It must not, how-
ever, be imagined that interaction
between one aerial and- the other

start oscillating if it has been
critically adjusted beforehand.

A Communal Relay Station

An interesting speculation is to
eonsider the possibility of having
a sort of communal ** boosting-up *’
station in an area where signal
strength is below normal. This
boosting-up station could simply
consist of a large aerial ‘which
would have reaction applied to it
by means of a valve to a point
preceding oscillation. This station
would cast its beneficent influence
over all surrounding receivers.

The idea is illustrated in Fig. 4,
and it is not nearly so fantastic as
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The extent to which such a
station would assist local reception
is a matter of speculation. The
‘effect could be greatly increased
by using the Armstrong super-
regenerative type of circuit, and
this has, in fact, been put forward
as a suggestion for increasing signal
strength in areas where some such
device is desired. By introducing
super-regeneration into the aerial
circuit, a stronger effect would he
obtained than by merely using the
full amount of reaction. Perhaps
some troubles due to distortion, etc.,
might arise in such a case.

The idea, however, is of chief
interest as.showing the possibilities
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of re-radiation - effects. An
interesting example of unintentional
re-radiation is that of the big
American station of Annapolis.
Frequently experimenters situated
around this station were able to
receive signals from Nauen in
Germany with the simplest of

A/

M

Fig. 5—Using the carrier wave
for telephony.

apparatus, and the reason was
found to be due to the re-radiation
from the large Annapolis aerial to
which reaction had been applied.

Wireless Telephony Effects

It is not generally known that
wireless telephony communication
can be carried out over short
distances by borrowing the carrier
wave from a broadcasting station.

The usual telephony transmitter
consists of a source of high-
frequency current which produces
oscillations in the aerial, the magni-
tude of these oscillations being
then controlled by means of a
microphone in some way or another.
In the case of an ordinary receiver
there is no Source of continuous
oscillations, except when a valve
is used and it is caused to oscillate.
The existence of a source of
oscillations at the speaking station
is not essential. The actual source
of power may be situated many
miles away. My own home is
about 10 miles from 21.O and the
aerial currents set up by 2LO's
carrier wave are quite appreciable,
and there is an appreciable amount
of re-radiation. Assuming, then,
that there is a steady high-
frequency current in the aerial
circuit, the effect is the same as if
I had provided an actual oscillating
valve at my station, the only
‘difference being that, when relying
on 2LO’s carrier wave, much
weaker oscillations.are received.

If we control the current in the
receiving aerial in some way, we
will vary the re-radiated energy,
and so be able to influence neigh-
bouring receivers. The effect is
also obtainable by means of the
capacity effect between two aerials
very close together; this has
already been explained.

An interesting experiment to
show the effect of using the carrier
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wave for transmission is shown in
Fig. 5. The inductance L, shunted
by the condenser C, represents the
aerial tuning portion of a receiver;
a microphone M is included in the
position shown. A second aerial,
A, is close to the first, and may be
arranged in another room in the
house. When the circuits L,C
and L, are both tuned to the same
wavelength as the carrier wave, it
is possible to speak from one set
to the other by talking into the
microphone . M. Various other
methods of modulation, of course,
might be employed.

Fig. 6 shows another method
whereby it is possible to speak
from a crystal station to another
crystal station or to a vaive
station. In this case the crystal
detector D, absorbs a certain
amount of the energy in the A,
aerial circuit. If we vary the
absorption of energy by the crystal
D,, we will vary the oscillations in
A, and, therefore, we will be able
to vary the currents in A, to a
certain extent, with the result that
the receiving station A, will be

V 4
2%

Lo 72

.||”

Fig. 6.—Another method by which
speech can be sent betwzen crystal sets
able to h=ar speech produced in
th: station A,. There are two
methods of varying-the resistance
of the crystal detector ; one is to
try moving the cat’s-whisker about
on the surface, and the other is to
vary the voltage across the crystal.

Here, then, we have the explana-.
tion why crystal scratching can
often be heard by a neighbouring
set. What is really being done is
to vary the absorption of energy
in the aerial A, by altering the
position of the cat’s-whisker in the
detector D, and thereby causing a
variation of signal strength of the

A

o

Fig. T.—Speaking from

+ 5 7

carrier wave in-A,. . This-effect, of
course, would . be principally
obtained when telephony is not
coming through, but only the
steady carrier wave.

Scratchy Noises.

The peculiar scratchy noises
sometimes heard in a receiver are
not infrequently due to a neigh-
bouring crystal user actively
manipulating the = cat’s-whisker.
This is particularly the case when
the other station is a valve receiver,
using reaction. Such a state of
affairs, for example, is illustrated
in Fig. 7. The receiving set A,
employs reaction on to the aerial
circuit, and although the valve is
not made to oscillate, yvet the
oscillations in the aerial circuit
cause a re-radiation effect which
envelopes the receiving aerial A,.
Any adjustment of the cat’s-whisker
of the receiver A,; will vary the
signal strength in the receiver A,,
if the two receivers are Cclose
together.

In most cases, fortunately, the
effect is not very noticeable, but in
every centre there are innumerable
aerials which run parallel to each
other and are in very close proxi-
mity. In these circumstances the
interaction is quite noticeable.

Catwhisker Sounds.

Returning to the question of
speaking between two receiving
stations, we indicated that variation
of the cat’s-whisker will cause
noises in a neighbouring receiver.
If, however, the crystal detector
is adjusted in the ordinary way,
and the telephone receivers T, in
Fig. 6 are held up to the mouth
and spoken into, varying E.M.F.s
will be produced across T, on
account of the magnetophone effect,
which is very similar to that
employed in some of the micro-
phones used by the B.B.C. (e.g.,
at 2LO). The E.M.F.s across T,
are communicated through L, to
the detector D,, and consequently
the point on .the characteristic
curve of the crystal detector D, is
varied. This will result in a
varying absorption of energy from
the aerial circuit, and consequently
the fluctuations in current in the
-]

~

o

a crystal to a valve set.
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aerial circuit will be communicated
to a near-by aerial A,, and the
listener on the set A, will hear what
the person speaking into T, is
saying. This i1s an experiment
which anyone can try in his own
home by fitting up two aerials
close to each other, one set being
in one room and the other in
another. All that has to be done
is to talk into the telephones
of the crystal receiver and for
someone else to listen on the
other set. It is important that
both circuits should be tuned
m to the carrier wave and that

£
¢y
2

#
£
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~
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Fig. 8. The use of a crystal
detector as modulator.

both crystals should be properly
adjusted. If the set A, is a valve
set the effect, of course, will be very
much more noticeable, because the
set will be much more sensitive,
particularly if reaction is used.
We then have the circumstances
shown in Fig. 7, speech being
communicated from the set A,
to the set A, by speaking into
the telephones T,.

It is quite possible, therefore,
for .a crystal -user to have his
remarks communicated to a neigh-
bour in this way, although fortu-
nately this is very rare. The effect
is only noticeable over very short
distances, and if this were other-
wise, a very serious nuisance would
be created. If the telephones are
placed on the table, however,
and loud conversation is proceeding
in the room, it is quite possible
for a neighbour to hear what is
going on during intervals of broad-
casting, provided both sets are
tuned in to the carrier wave.

To avoid any possibility of
radiating conversations, the aerial
may be disconnected, or the tuning
of the receiver altered, or the
cat’'s-whisker moved off the crystal.

A Crystal Modulator

The unse of a crystal detector
as a modulator in a telephony
transmitter may be mentioned at
this point, and Fig. 8 shows a
circuit whieh will give short range
results. It will be seen that the

inductance L, feeds high-frequency
currents from a valve oscillator
into the aerial circuit, the potentials
across the detector D being varied
by means of a microphone M,
which feeds low-frequency currents
into the crystal circuit via the
microphone transformer T, T,.

I indicated the possibility of a
large number of stations deriving
the benefit from a big reaction
station. Another interesting
thought, not really connected with
broadcast reception, is the use of
a central station simply radiating
continuous waves and producing
an atmosphere in which any number
of stations may talk to each other
without having separate trans-
mitting plants of their own.

A perfectly practical -arrange-
ment is possible on this basis,
although, of course, there are
distinct limitations of range. In a
large building, for example, it
would be possible for a number of
crystal receivers with small aerials
to be installed. Communication
could be carried out between all
the stations by using the central
supply power, which would be a
powerfully oscillating valve. It
would be as if the whole building
were flooded with a conducting
ether medium through which com-
mumication could be carried out.
The idea is perfectly practicable,
but is only mentioned here to
illustrate a principle.

The moral of this article, if it
has one, is to use a valve set and
avoid some of the troublesattendant
on the use of crystal sets. In any
case, whose soul is so dead that he
never wishes to get beyond the
crystal stage?
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To the Editor of MODERN WIRELESS.

Sir,—Having built the effcient
‘“ One-Valve Receiver ”’ described
in your June issue of MODERN
WiIRELESS by Herbert K. Simpson,
we thought it may be of interest
to you to know the results we have
obtained. On a thirty-foot aerial
(twin) and an earth which consists
of a buried zinc bucket, we have
received Sheffield and Manchester
sufficiently powerfil to operate an
“ Amplion "’ Junior loud-speaker so
as to be heard all round the room.
Another feature of this set is the
purity of tone. Wishing MODERN
WIRELESS €every Ssuccess,

Yours truly.
P. anp A. SMmITH,
Huddersfield; Yorkshire.
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To the Editor of MODERN WIRELESS.

Sir,—Just a few lines to give you
the results obtained with the
Transatlantic Five Receiver in
your June number.

Aerial—10 metres 8/10 d.c.c.
wire stretched on the ceiling of a
room situated first floor and badly
streened.

All English stations on a loud-
speaker heard 100 yards away.
French stations without aerial or
earth—loud-speaker 50 yards away.
Belgian - stations - (Brussels), loud-
speaker. . Llwave heard two German
stations, but unable to give call
signal.

Results on frame aerial 50 cms.
x 50 cms. with 14 turns of 8/10

A recent portrait of Mr.. Percy
W. Harris.

d.c.c. wire. All English stations
loud-speaker heard 13 yards away,
but the tuning is very delicate.

In my opinion it is 50 per cent.
better than the original Trans-
atlantic. receiver, both in range and
purity of reception.

Shoudd this letter be of interest
to your. readers you can publish it,
should you so desire.

Again wishing your journal every
success in the future.—Yours truly,

R. A. StuaRT-FRY.

Parvis (XVIL).
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Fig. 1.—The complete receiver ready for operation.

IRELESS experimenters and
constructors who are in-
terested in their hobby to

the extent of considering the under-
lying theoretical principles which
govern the functioning of the
various pieces of apparatus which
they employ, will no doubt be
acquainted with the fact that
present day detectors, crystal or
valve, are voltage operated.

For the benefit of those who are
not so familiar with the theory,
this particular point may be made
clearer by considering a simple
hydraulic analogy. With a given
quality of - water, pressure or
potential would be obtained by
confining the water in a vertical
tube or pipe of coasiderable height
and small bore. Owing to the
‘““head ™ or pressure, the water
would be capable of doing
useful work upon a suitabie
device placed at the lower end of
the tube or pipe. The same
quantity of water in a barrel or
shaliow trough - at ground level
would have scarcely any * head ”
and its useful pressure or potential
would therefore be practically nil.

The application of energy for
the most efficient working of a
crystal detector requires to be such
that the greatest possible changes
of electrical pressure or potential
are set up across it.

The Theory Applied to a Wireless
Circuit

However large and efficient a

receiving aerial, and whatever its

distance from a transmitting

station, the amount of energy

induced in it is strictly: limited.
This limited amount of energy
may be dissipated or consumed in
two ways. Firstly, in an avoidably
wasteful manner due to leakage
from and the resistance of the
aerial circuit and re-radiation ;
and, secondly, in a useful manner
in actuating the detector and
telephone receivers.

Losses due to leakage in the
aerial-circuit may be prevented by
paying careful attention to the
insulation, whilst those due to its
Tesistance tnay be mimimised by
employing aerial wires of high
conductivity and ample size, a
good earth connection and tuning

MODERN WIRELESS

+++++¢+++++++¢++$

A Simple
‘All Wave’

: Crystal 3
i Set i
3 By E. REDPATH, i
1 Assistant Editor 1
1 Constructional details of a g
4 simple ‘but efficient crystal z
4 recetver with unluned or 4
<4 aperiodic secondary circuit. 4
: +

;
3
i
¢

inductances constructed of fairly
large gauge wire.

In the present article, however,
the writer desires to deal more
particularly with the method of
applying the energy in the most
useful manner to the crystal
detector. If a tuning inductance
consisting of a considerable number
of turns of wire (one hundred or
more) is connected in the aerial
circuit, the crystal detector and
telephone receivers, in series with
one another, may be connected
right across that inductance ; one
terminal of the crystal detector
being connected to the aerial end
of the coil and one lead of the
telephones to the earth end.

As the number of turns in the

ke

Fig. 2.—Dimensioned pian of receiver showing disposition of components.
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coil is fairly large, considerable
differences in potential are set up.
between its {wo ends when oscil-.
latory currents are flowing in the.
aerial circuit, and such an arrange-
ment will yield quite good results,
although the high rate at which
energy is absorbed from the aerial
circuit by the detector and tele-
phanes tends to prevent the build-
ing up and persistence of oscilla-

\

Fig. 3.—The simple circuit arrange-
ment adopted.

tions, an eflect known as ‘‘ damp-
ing.” In other words, the aerial
circuit is working under a heavy
load.

For short wave reception the
arrangement is still less successful,
as only a comparatively small
number of turns may be included
in the aerial circuit before the
required wavelength is reached
(even though a series aerial tuning
condenser is employed), and con-
sequently  the  differences in
potential between the ends of the
tuning inductance are smaller,
whilst the direct load upon the
aerial is still great. The arrange-
ment just described is known as
single circuit direct coupling.

Inductively-Coupled Circuits

By the use of two separate
inductance coils, the two difficulties
of excessive damping and in-
sufficient potential differences may
be very satisfactorily overcome.

One of the two coils is connected
in the aerial circuit and, in ccn-
junction with a variable condenser,
either in series or in parallel, its
purpose is to tune the aerial circuit
to resonance with the aerial circuit
of the desired transmitting station.
The number of turns upon this coil
will be-limited; primarily by the
dimensions (inductancz and
capacity values) of the aerial to
which it is connected, and secondly,
by the capacity of the variable
condenser and its position either in
series or in parallel with the coil.

The second inductance coil, even
though tuned to the correct wave-
Jength by means of a small variable
condenser connected across it, is
not saddled with the inductance

~and

“the technical

and capacity values of the aerial,
may therefore consist of a
much greater number of turns
than the aerial or primary induct-
ance coil. By placing the two coils
close together (coupling them is
term), oscillatory
cirrents in the aerial or primary
coil will induce currents into the

_secondary coil, but owing to the
_difference in the number of turns

cf the respective coils, a ‘‘ step-
up " in voltage is obtained and is
available for operating the detector,
which may be connected across the
secondary coil or across the small
variable condenser which tunes it.

If the two coils are mounted so

_that the electro-magnetic coupling
. between them may, be varied, the

rate at which energy is transferred

. from the primary to the secondary

circuit will be controllable, and, in
practice, it is possible to arrive at
an optinum coupling which,: whilst.
permitting the transfer of sufficient
energy to give satisfactory recep-
tion in the telephones, is not

unduly damping the aerial circuit.
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the secondary circuit is no longer
a tuned circuit. It will respond to
oscillations of any frequency over
an extremely wide range and is
termed an aperiodic secondary
circuit.

The arrangement is not by any
means new. The writer employed
it with excellent results as long
ago as 1913. Resuscitated and
put into a more convenient and
practical form than was possible
at that date, the arrangement has
been tried with satisfactory results
as regards reception from the local
broadcasting station, some 15 miles
distant, and constructional details
are here given for the guidance of
those readers who care to try this
olid principle under modern con-
ditions.

Constructional Details
The photograph, Fig. 1, shows
the receiving set complete with
primary and secondary inductances
of the low-capacity plug-in type,
and telephone receivers. Further
details of the components and the

Fig. 4,—Underside of ebonite panel,- showing variable condenser and
connections.

The Aperiodic Secondary Circuit

It will be understood that, by
reducing the capacity of the
secondary condenser, the number
of turns in the secondary coil may
be increased, with consequent
increase in the ‘‘ step-up’ ratio
between primary and secondary
coils. Eliminate the condenser
altogether, and the number of
turns may be still further increased,
especially if the secondary coil is
of a type which has low self-
capactty. In these circumstances,

120

disposition of them upon the
ebonite panel will be gathered
from Fig. 2. The actual components
fitted permanently to the ebonite
panel are not numerous, and com-
prise the following :—

I Variable condenser, capacity
o.0or pF (or o.coos uF).
I Standard two-coil holder.
1 Crystal detector.
5 Terminals.
1f a 0.0005 4F variable condenser
is on hand; it-may ‘be used instead
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Fig. 5.—Another back-of-panel view. Note the compact 0.0001 puF condenser and the extreme simplicity of the
wiring, which is carried out with No. 16 S.W.G. tinned copper wire, except the two leads to the moving coil,

of the o.001 pF condenser as
specified, but, in this case, additional
coils will be required in order to
avoid any gaps in the range of
wavelengths. The ,variable con-
denser actually fitted to the set

Base 95%6°x 6 3"a”

Fig. 6.—Details of the containing
box.

illustrated is a ‘‘ Formo-denser,”
and owing to the method of con-
struction adopted, it is extremely
compact. In this particular set
the vernier condenser is scarcely
necessary as, on account of the
aperiodic secondary, the tuning
is not critical.

The crystal detector is of. a
design known as the ‘‘ Herslea ™ ;
both cat’s-whisker and crystal are
mounted upon universal joints
and are glass enclosed. The two
inductance coils shown in Fig. 1
are a No. 35 (primary) and a
No. 100 (secondary). ‘‘ O'Keefe "
coils, designed to have very low
self-capacity values,

. Various coils up. to No. 250
have been tried.as secondary coils,

but for broadcast reception coils
having 100 to 150 turns proved
quite satisfactory.

Fig. 3 is a theoretical circuit
diagram, in which A; and A, are
the "aerial terminals; connecting
the aerial to A, places the variable
condenser C in series and con-
necting the aérial to términal A,
and joining A, to E, the earth
terminal, places the.condenser in
parallel across’ the primary coil
L,. L,;may bea No. 35 or No. 50,
and L, a No. 100, 150, 200, Or 250
coil, of the plug-in type, whilst D
represents the crystal detector,.T,
and T, the telephone terminals
with telephone. receivers. indicated
at TEL.

The simplicity of the back-of-
panel arrangement and connections
will be gathered from the photo-
graph, Fig. 4, whilst Tig. 5 gives a
perspective view.

As this simple crystal set presents
very little difficulty in construction,
and none whatever in operation,
it can be recommended as being
particularly suitable for beginners,
for whose convenience a diagram
of the actual wiring at the back
of the ebonite. panel is given in
Ing. 7.

Operating the Receliver

The actual operation of the set
is extremely simple, and the pro-
cedure to be adopted is as follows :

72
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Fig., 7.—The back-of-panel wiring diagram.
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1. Connect the aerial lead to
terminal A,, and the earth lead to
terminal E (see Fig. 3).

2. Plug-in the required coils,
placing them as close together as
possible, and connect the telephone
receivers.

3. Adjust the crystal detecter,
preferably by means of a small
testing buzzer ar old electric bell
with the gong and hammer
removed, placed a foot or two away
from the receiver and operated by
a single dry cell. The pressure
of the cat’s-whisker and its position
upon the surface ©f the crystal
chould be waried until dhe loudest
signalsare heard in the #clgphones,
when the buzzer s operated.

4. Slowlly turn the knob «f the
variable condenser C wover the
entire ccale. [ mo signdls are
heard, connect the aerial lead to
terminal A, shart «circuit terminals
A, and E by ineans ©of a piece of
wire or shert-circutting hnk, and
again rotate the condenser slowly.

5. When signals are heard
lepsen the coupling between coils
L, and L, (by moving them apart),
at the same time readjusting con-
denser C until best zeception is
obtained.

The small indicating arrow
against the variable condenser
¢cale is merely a small piece of
ivorine (from an old label) cut to
shape and secured to the panel by
a small countersunk-headed screw.

Readers who may have ebonite

panels on hand of .different
dimensions to those indicated
may certainly wuse them -and

arrange their components to the
best possible advantage, in which
case, of course, the containing box
(illustrated Wm Fig. 6) will also
require to be modified to 'suit.

For the 1,€oo-metre wave of the
Chelmsford station, a No. 150 or
200 coil should be used in th:
aerial circuit and any coil having
from 400 to 1,000 turns in the
secondary circuit.

e sasassas oS gl
The Double Dual

Receiver. +
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To the Editor of MOCERN WIRELESS.
Sir,—In Vol. 2, No. 6, you
describe a Double Dual Receiver.
I have been using lately my re-
caver connected up as S.T.roo,
and found same all that could be
wished for loud-speaker work up
to 50 miles, and very consistentin
its behaviour. I reconnected as
for new circuit, using for the 1st
valve a reactance capacity tuner
and a choke azvoe- | 403
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44
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closed trvon circuit, the rest as for
S.T.100, except for R.4, so that I
thame 3 L.F. stages, and the result
ds, on Jocal work I get a terrific
walume aff wany good tonal quality
(@ alweys ase s Tlter circuit for the
loud-spedker) and get very good
L.S. strength on Continental Tele-
phony.  With last stage of L.F.
cut out the result is not so good as
S.T.100, but, of course, very much
better for Continental.

I find that if I use an.open cored
choke 14,0037 37° #4n. core
the set is difscult to handle, and
is inclired to wihistle badly =t
times. Care mmust e twken tn
adjusting R®, RY, im ffact K>
mot mecessany with cleseldl dem
adhoke. # R jis sot too Thigh in
walve when changing pesition of
HT wander plug the -signals
cense ariterhy, and then gradually
com= back. Also correct -value
of «¢* and C*® must be found by
experiment, and is very important,
as T have foun 1 this to be a cause of
failure with cthers when they were
irying S.T .100.

I find Rermanite ito be the best
crystal for these circuits, with a
silver point and with light contact
for long distance, and not quite so
hight for local work, in fact so
good is this crystal that I have
left it adjusted for weeks on end.

I am very pleased with result
as I get much more power on all
distances than I could hitherto
get with 1 HT.,, 1 D, 2z L.F.
straight circuit.

I may add that the choke Z is
just inserted in the H.T. wander
plug lead, so can be added te any
H.F. panel quite easily.

Yours faithfully,
R. WESTBROOK.

Tottenham Park, S.TVzo0.
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To the Editor of MODERN WIRELESS.

Sir,—You will no doubt be
pleased to know that 1 am receiving
splendid results with “ Trans-
atlantic Receiver.”” With the use of
one-valve ‘ note-mag ’’ I can get all
the stations on the loud- speaker,
also all the ‘Continental Stations.
The clear speech and rausic is won-
derful. 1 have also received
several American stations strong
enough for the Joud-speaker, but
as others at home are in bed I
cannct put the latter through,
as “my " loud-speaker strength
means that it can be heard
21l over the house. 1.am wus'ng the
ordinary ‘“‘four-leg *’ valve (Cossor,
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red-top for the H.F. and Ediswan
for the detector and note-mag). I
experienced a little trouble at first,
but I strongly recommend anyone
building the set to buy good instru-
ments, as by changing my orviginal
parts (which were not a type adver-
tised in your journals) to the instru-
ments as advertised, 1 have suc-
ceeded in receiving these wonderful
results.
Yours truly,
CvyriL AGER.

Brinton.
Lessasssnans st ss s d
i America on 1t
- the .M-AConcert. EE
bt ssPddied it Ped

Toithe Editor of MODERN WIRELESS'

Sir,—TIt may interest you to know
of the results I am obtaining with
your ‘‘ All Concert ” 3-valve set as
described in MODERN WIRELESS.
The only alteration I have made in
the set is to introduce a variable
grid-leak.

1 can get all B.B.C. stations with
ease, and all but Aberdecn at loud-
speaker strength. In addition to this
I get three French stations, Ecole
Superieure, one on about 330 metres
which I presume is Le Petit Parisien,
and one on about 410 metres whose
identity T have not yet been able
to discover, but it is perhaps Brus-
sels, Frankfurt-am-Main comes
through ‘ery loudly.

The other night I stayed up, and
at 1 o'clock heard an American
station on about 325 metres, which
announced itself as WBD at Mas-
sachusetts. The signal strength im-
proved steadily up to about 3 o’clock,
when 1 decided to try for other
stations and succeeded in tuning
in WJZ and also another station,
which I think was WGY, as it
was exactly on Bournemouth's
waveélength. Ny aerial is a good one
as regards height, ‘but runs parellel to
about thirty telegraph wires and an
electric tramway:.

In conclusion I should Tlike to
congratulate you on producing two
such wonderful papers as MODERN
WireLESs and Wireless Weekly, both
aof which 1 read regularly.

Yours faithfully,
S. TOwNSEND.

Gloucester.

Correction.

Will readers please note that the
box given in thearticle “A Crystal
Receiver with special coupling”’
(Fig. 6)last month, was dimensioned
for the single valve receiver de-
scr.bed in-the same issue. For the
crystal set the box must be
&im=rsioned to carry a panel 72
in. by 6 in.
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Q doubt, if the person
doing the testing is fairly
experienced in the work,

the easiest and usually the quickest
way of finding out what is wrong
with a set -which doesn’t work is
to connect it up to Dbatteries,
aerial. and earth,. etc., and attempt
to identify the' fault by the in-
dications: which result in the
‘phones, coupled with. a. super-
ficial examination of the wiring
and components. The method
which I advocate, however; and
which is emglyyed whenever I
do any set testing, depends
upon the use’ of a logical and
systematised procedure, of which I
propose to give an abbreviated
version in this contribution, in: a
form which I think will be found
suitable’ for use by any experi-
menter who-is so unfortunate as to
find himself in possession of a set
which either refuses to work or
gives only’weak signals.

Necessary Equipment

To carry out a proper systematic
examination easilya certaim amount
of apparatus is mecessary, most of
which can be improvised from odd
pieces of gear which the average
experimenter is fairly certain to

possess. Desirable aceessories are
a sensitive galvanometer and
milliammeter, but since the

majority of readers will not possess
them and will probably not regard
an occasional test as sufficient
justification for their purchase,
I shall' not describe any tests
which involve their use.

‘The chief tests are for con-
tinuity of current-paths and in-
sulation of circuits, ¢.e., freedom
from short circuits, and these two
can be done at a pinch with a pair
of “phones and' a dry cell. The
indications obtained m this way
are not so certain as those given
by a galvanometer, and precautions
must be taken to guard against the
misleading effects of the con-
denserss in the circuits, as is ex-
plained at a later point in this
article.

The other test is that which is
applied to condensers to ascertain
whether there is- a proper con-

—Ear

nection from their terminals or

tags to their plates, and for this we-

require a buzzer and a small
induction coil, which can be ob-
tained for about two shillings
from a dealer in telephone acces-
sories. The kind of coil required
is that which would be better
described as a step-up transformer,
possessing no vibrator, but lacking
such a one a small medical coil can
be used, the vibrator being screwed
up tightly.

With these simple appliances all
the commoner faults can be located
with the aid of a little ingenuity in
devising tests, as we shall see.

one would be observed at the end
because the corresponding line upon
the diagram would remain un-
marked.

Assuming that no fault has been
found in the wiring, the next step
is a careful examination of all
the soldered connections, most
critical attention being paid to the
quality of the soldering, remem-
bering that just one bad joint may
completely upset some types of
receiver. Probably the best test

is to administer a sharp pull to
each wire: if it comes off in your
hand it obviously wants re-solder-
ing!

Use a hotter iron next time.
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Fig. 1.—[llustrating the use of

The First Step

When you first receive a set
which is faulty, or come to the
conclusion that one which you
have made is defective in some way,
the first thing to do is to check
the wiring and make certain that
no mistake has been made. To do
this with certainty, proeeed in this
way : turm the panel upside down
and lay beside it the wiring diagram.
Now identify any given connection
upon the set and see whether it
agrees. with the corresponding one
upon the diagram or blue print.
If it does, cross out the line upon
the diagram, and continue in this
way until the whole of the wiring
has been checked. A wrong con-
nection would be discovered in the
-course of this, and a missing
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'phones and a dry cell for testing
complete circuits.

Exainine the various components
and note whether there is anything
visibly amiss with any of them.
Look particularly @t the: under-
side of tHe valve sockets,. because:
many of those now on the market
have such a small clearance Between
the nuts and washers on the shanks
that a trace of brass dust resulting
from the too energetic use: of a
pair of pliers in tightening the nuts
is sufficient to cause a short cireuit,
or at least a serious leak,

Testing for Short Circuits and
Defective Insulation

The first actual electrical’ test

to be applied should be for shert

circuits in the various condensers,

and this can be done with the

'phones- and the dry cell. Ft wifl
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be observed that if the tags of the
‘phones are placed across a dry cell
loud clicks will be heard on making
and breaking the circuit, and this
is the indication which we shall use.
Join one tag permanently to one
of the terminals of the cell, and use
the other tag and a wire from the
other battery terminal for testing
purposes. When these are touched
upon points which ought to be in
electrical connection, clicks will be
obtained as before.

'F c2
e

together by the wiring, or by any
component such as a valve socket
whose insulation may be faulty.
Probably the safest way in case of
doubt is to test between two
screws .which hold two different
components. to the panel. No
really, distinct click should .be
heard.

Next, apply the same test to
the valve sockets and coil holder,
and make sure that their insulation
is up to standard, since these are

4

P
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Fig. 2.—The break in the anode circuit of the H.F. valve will not be
revealed by indications in the 'phones-

In testing for short circuits,
of course, no click is the desired
indication that all is well, and the
test should be applied to all the
fixed and variable condensers in the
set. In actual practice very faint
clicks will probably be heard at
‘“make” and perhaps a barely
perceptible one at ‘‘break,” though
this latter ought not to be observed
when insulation is really good.
This applies. only to condensers.
of fairly small capacity, up to
perhaps o.o1 uF. The larger kind
used as a reservoir across the H.T.
battery and for one or two other
purposes will usually ‘give quite
a good click at make and practically
none at break. A click at break,
‘of course, denotes an internal short
circuit.

The insulation test is identical
with that which we have just
discussed, with slight modifications
to suit the particular component
being tested. The insulation
between the windings of trans-
formers and between the windings
and the core should be tested
exactly in the way described above.
The next test is of the insulation
of the panel, and here we require a
battery of higher voltage to pro-
duce more definite indications.
A 60 volt H.T. battery will serve,
and the test should be applied
to a pair of terminals fairly close
together on the panel, but not,
of course, ones that are connected

common points for the occurrence
of leakage.

Testing for Disconnections

When the insulation tests have
been completed, first the various
components and then entire cir-
cuits should be tested for con-
tinuity. Here again the ’phones
and dry cell are used, and it is well
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current path have been found to
be free from broken connections,
the testing of whole circuits can be
undertaken. These tests will de-
pend for their details upon the
actual type of receiver under-
going examination, but.I think that
very little explanation is needed.
The two testing leads from the
’phones and dry cell are applied
to suitable points such as the aerial
and earth terminals and note is
taken of whether a proper click
can be obtained between these
points, indicating a complete cir-
cuit. In the case of the aerial
circuit, of course, care must be
taken that the tuning condenser is
in parallel and not in series, that
no constant aerial tuning con-
denser is included in the circuit,
and that an aerial coil has been
inserted in the coil holder; the
coil, of course, should be tested
before insertion, since a broken
winding would give a fictitious
result for the whole circuit.

After testing the aerial circuit,
the connection from the tuning
coil to the grid of the first valve
can be tested by applying the
testing leads to the aerial terminal
or the aerial end of the tuning coil
and to the grid socket of the valve
holder. Similarly, the grid circuit
of a Jow-frequency amplifying valve
can be tested by applying the test-
ing-tags to the grid socket of the
valve holder and to the low-tension
negative terminal. A little thought
will enable the experimenter to
test in this way practically every
circuit in his receiver. Fig. 1 gives
the key as to how it may be done.

—
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. 3.—With the ’phones in this position the anode circuits of both

valves can be tested for continuity.

to commence with any components
containing wound coils, such as
transformers and variometers. The
click obtained through such wind-
ings will depend upon their resist-
ance for its loudness, and allowance
must be made for this.

When all the components
through which there should be a
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The testing of the complete
anode circuit of each valve can be
done in the way just described
or perhaps it can be more simply
accomplished by the indication
in a pair of 'phones of the flow of
the anode current when the high-
tension battery is connected and
the valve filaments are alight.: In
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Fig. 2, for example, if the two valve
filaments are turned out, and the
high-tension plug pulled out of the
H.T. battery and replaced, faint
clicks should be heard, and when
the filament of the last valve is
alight, considerably louder clicks
will be observed. In this circuit a
break is indicated in ‘the anode
circuit of the first valve, which
would not, of course, be revealed by
this test, since the anode current
for the rectifying valve would be
flowing in a normal manner. Hav-
ing ascertained that the anode
circuit of the rectifying valve was

i

BuzzEer
% TEL = i
S 2P
b=
=
= i
INDUCTION COIL — ) ORY CEUSH

Fig. 4.—A simple piece of apparatus
for the testing of condensers.

complete, the ’phones are’ taken
out and their terminals short-
circuited, and then re-inserted in
circuit as shown in Fig. 3, that is to
say, in series with the common
‘high-tension lead to the set. Upon
turning on and off the filament
current of the first valve, or keeping
the valve alight and pulling the
‘high-tension plug in and out of its
‘socket, strong clicks will be heard,
provided that the anode circuit
of each valve under test is complete.
In this way the anode circuits
of any number of valves can be
tested in the receiver by simply
turning on the filament of the one
valve which it is desired to test,
leaving the others turned off.
This is a very quick and easy
method of carrying out the anode
circuit tests.

Testing Condensers

Although a condenser may show
a satisfactory result on the tests
for short circuits with ‘phones and
dry cell, there may, mevertheless,
be a disconnection between the
terminal or tag and the plates
within. This applies more par-
ticularly to fixed condensers, es-
pecially those of cheap price and un-
certain origin, which are now so
commonly seen.

The only easy way to test them
for continuity is to ascertain
whether alternating currents can
be passed through, and this may
most easily be done by means of
the simple apparatus shown in
Fig. 4. This consists of a dry
battery, buzzer and small induc-
tion coil, so connected that the
intermittent current .of the buzzer

‘of the. - induction coil,

is passed through the primary
and re-
appears at the secondary as a
mederately high voltage alternating
current, which can be applied to
the condenser in series with a pair
of telephones. In condensers of
anything except the very smallest
capacities a quite noticeable buzz
will be obtained through them,
provided that they are in working
order. The actual loudness of the
buzz will, of course, depend upon the
capacity, and one can judge
capacities 1n this way with a little.
practice.

Gridleaks

Gridleaks and other high re-
sistances are unfortunately - ex-
ceedingly difficult for the amateur
to test for himself, and I do not
propose to attempt to give any
account of a method suitable for the
average experimenter with very
limited apparatus. With prac-
tice, of course, one can gauge,
more or less, the condition of a
gridleak by the loudness of the
clicks which are obtained through
it with a pair of telephones and a
high-tension battery, but this
method is really not reliable.
Probably the only really satis-
factorv method is to measure the
resistance with a Megger. The
only method of testing which is
really suitable for the general ex-
perimenter is the substitution
method, that is to say, the replace-
ment of a suspected leak with one
of known efficiency.

Other Possible Troubles

The tests which I have outlined
will, in themselves, indicate prac-
tically any fault in the receiver
itself, but it is quite possible that
after carrying out all of them the
source of the trouble will not have
been discovered, for the simple
reason that it is located in one of
the accessories of the receiver. For
example, valves, coils, and batteries
are all open to suspicion. Coils
are quite easy to test by the use
of the telephones and dry cells,
but the other components are very
much better tested by the sub-
stitution method, which can also
be applied to the aerial and earth
connections.
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+ A Fine Receiving List.
) SRV IR

To the Editor MODERN WIRELESS.

Sir,—Some time ago I wrote you
a letter giving a record of my
results with the ‘° All Concert ~’
set. Ienclose herewith an amended
list which may be of interest.
Those starred have been heard by
a friend of mine with a similar
set using an indoor aerial and
Weco valves. I have also heard
altogether 176 amateurs, including
telephony from 8 A.B. My method
for 100A reception is very crude as
I do not use an A.T.I.; in spite of
this, however, I can always hear
KDKA after about 11.30 G.M.T,,
and have logged many amateurs
on this wave. - All .these recep-
tions were with 4 pairs of 'phones :
Great Britain all B.B.C. stations,*
and relay . stations, Croydon*,
Lympne, Cas., Bromwich,* Putham,
Manchester, Helston, Guernsey and
Calshot. France, F.L.,*, Radiola,*
Ecole Superieure,* Petit Parisien,*
Le Bourget,* St. Inglevert, Abbé-
ville and aeroplanes at Abbéville
(Gravelines). Holland, PCGG,?
PCUU,* PCFF, PCMM, PCKK,
PAS NSF.* Germany, LP 4000A,*
2700A* and a special transmission
cn 11003, apparently S.B. Ebers-
walde, Vox Hauss, Norddeich
1800A and 2500A* and four others
not identified. Brussels 4101 and
1100),* Madrid three wavelengths,
Lyngly, Bornholm, Prague 45004,
Kbel, Geneva, Lausanne, Rome
4502 and 3200}, Svenska Radio
Viglets. America, WGY (100A
and 3801) many times,* KDKA
100A and 330A) many times, WJZ
and WMAF, and two others not
identified. As this allows us to
check calls, etc., I think you will
agree that this is a very fine list
for a set with only one H.F. stage.
I may say that, at my instigation,
eleven of these sets bave been
made up by friends of mine.

Yours faithfully,
W. E. PaTTMAN.
Birmingham.

DEPT.

E.S.I-I...IE.I.I .! @
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The author with the set.

ANY experimenters like to
have at hand an amplifying
unit which may be con-

nected up quickly to-any existing
set, or experimental lay-out, but
which, at the same time, may take
its place by the side of a well-
finished receiver without detracting
from the appearance of the whole.
To such, the present amplifying
unit will appeal.

The amplifier is so arranged that
it may be permanently wired up to
a receiver, but if desired it can be
cut right out of circuit by one
movement of a switch, the telephone
terminals being then- connected
directly to the ‘‘ input ”’ terminals

S S e

valve sets.
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A Two-Valve Amplifier-

de-Luxe.
BY  HERBERT K. SIMPSON.

A description of a handsome-looking amplifier, which is very

easy 1o construct, and which can be applied to either crystal or

In addition, its swilching arrangements greatly
facilitate experimental work.

4445044404444+
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of the amplifier,; By. means of
another switch, one or two valves
may. be used as desired; the fila-
ments being automatically switched
on.or off by the saine movement of
the switch.

The finished unit is seen in the
photograph, Fig. 2. The switch
on the left is that by means of
which the ’phones are connected
to the receiver or in the anode
circuit of one of the amplifying
valves, while the right-hand switch
determines whether one or both
of the valves are in use.

The input terminals are those on
the extreme left of the amplifier,
those on the right being for high
and low tension batteries, while
the telephones or loud-speaker are
joined to the two terminals in the
front of the panel.

Each valve has its own separate
filament control, the middle knob

e
it

being that of a potentiometer
controlling grid bias. Three flash-

.lamp batteries are housed in a small

compartment in the bottom of the
cabinet, a door.being provided as
shown in the photograph. These
batteries are connected to the
selector switch seen‘ between the
valves.
Circuit Diagram

A diagram showing the circuit
arrangement of the amplifier is
given in Fig. 4, and the action of
the switches is easily followed
from this drawing. When the
switch S, is over to the left, the
telephones are connected directly
to the two terminals marked ** in-
put’” to which the telephone
terminals of the existing receiver
are joined. Thus in this position
the ’phones are joined to the
receiver, with no extra amplifica-
tion. Turning the switch S, to

Fig. 1.—This photograph illustraes the simple layout.
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Fig. 2.—The complet:d instrument. The input terminals are on the left.

the right, and S, to the left, amplification, while both valves A potentiometer is provided, by
includes V, in the circuit, giving are included by moving S, to the means of which the voltage applied
one stage of extra low-frequency right-hand position. to the grids may be varied, while

Fig. 3.~The method of making connection from the switch to the grid battery is clearly seen.

. The panel is turned over from front to back.
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large variations of 4} volts are
obtained by the selector switch S,.
The ‘““live ” studs in this switch
are separated by ‘‘ dead "’ ones, to
prevent shorting the batteries as
the switch is moved.

Components required

The parts required for this set
are listed below_ and, while it is not
cssential that all the parts should
be of the make specified, it is
advisable to use one or other ot the
makes which are used in MoDERN

the studs will lie on the circum-
ference of a circle the radius of
which is equal to that of the switch
arm.

Mounting the Parts

Having drilled all the necessary
holes, the constructor may proceed
to mount up the parts. It will be
found most convenient to mount
up such parts as terminals, switch
studs, and so on, first, leaving the
heavier parts, such as transformers,
until the last, as this keeps the
weight down while working. When

COMPONENTS.

Cabinet (Wright & Palmer)

Panel, 18in. by 6in. by } in. (Peter Curtis, Ltd.)
2 L.F. Transformers (Radio Instruments, I.td.)
2 Filament Resistances (Burndept, I.td., Dual type)

Potentiometer (Burndept, Ltd.)

0.004 Dubilier Condenser

OOy ™ = =t by N

20 ft. tinn:d square Wire
Screws, etc.

Valve Holders (H.T.C. Electrical Co., Type C)
4-Pole Change-over Switch, * Utility ”’ lever type (Wilkins & Wright)
2-Pole Change-over Switch, * Utility ” lever type (Wilkins & Wright)

1} in. Radius Nickel-plated Switch-arm {(Grafton Electric Co.)
}in. by }in. Switch Studs, Nickel-plated (Grafton Electric Co.)
4 B.A, Nickel-plated Terminals (Grafton'Electric Co.)

WIRELESS sets, as these have been
fully tried.

The Panel

The panel, which is of ebonite,
measures 18 in. by 6 in. and should
be }in. thick. If ebonite the
quality of which is not guaranteed
be used, the -surface skin should
be thoroughly removed by rubbing
with emery cloth, as this skin has
low insulating properties; and will
seriously affect the results obtained
if allowed to remain on the ebonite.

Fig. 5is a drawing showing the
lay-out of the various parts upon
the panel, and sufficient dimensions
are given to enable all the necessary
holes to be drilled.

In cases where screws fixing
components come right through
the panel, the latter is countersunk
to a sufficient depth to allow the
screw to lie below the surface of
the ebonite, the hole being after-
wards filled in with heel-ball, the
latter being obtainable from almost
any . bootmaker's. The holes for
the screws which sccure the trans-
formers to the panel are not
dimensioned, as different trans-
formers require different spacing,
and thus the dimensions, if given,
might lead to confusion. A drilling
template is supplied with each
valve-holder of the type mentioned,
and the securing bolts should be
countersunk and -the. holes filled
in as explained above. " €are should
be taken when drilling the holes
.or the switch studs to ensure that

all parts are in position, it will be
found advantageous if all points
to which a wire has to be joined
are thoroughly tinned, as this will
greatly ease the task of wiring.

Wiring up

Wiring is carried out with square
section tinned copper wire, about
20 feet being required. The lay-
out of the wiring may be followed
from the diagram, Fig. 6, which
shows how the various points are
joined. Two photographs of the
underside of the panel are also
given in Figs. 1 and 3, and will
help to clear up any points of
difficulty which may arise. Care
must be taken to bend each wire
exactly to shape before soldering
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up, as the stiffness of the wire
makes it difficult to bend, when
‘soldered up, without fracturing the
joint. The wires which make con-
tact with the points of the change-
over switches must also receive
considerable care in order that they
may fit accurately and without
touching one another.

The Cabinet

The construction of the cabinet
should present no difficulty, and a
dimensioned sketch will be seen
in Fig. 7. If desired the cabinet
may be obtained ready-made, in
which case it is necessary to
stipulate the exact size required.
The arrangement of the grid bias
batteries may be seen in Fig. 3,
which also shows how the rubber
leads are brought from the batteries
to the switch-studs.

The batteries are inserted through
a small slot-shaped hole in the
front of the cabinet, into which a
piece of wood fits, the latter having
a small nickel handle, by means of
which it may be removed.

The cabinet is made of }in.
finished mahogany, and when com-
plete, may be stained and polished,
according to the ability of the
constructor. The panel is secured
to the ‘cabinet by means of small
screws.

Testing the Amplifier

When complete the amplifier
may be connected up to an existing
receiver and tested. It is quite
suitable for use in conjunction
with a crystal receiver, and if used
with that described on page 48 of
MoperN WIRELESS for .June, 1924,
the connections should be as
follows :—

Aerial and earth to correct
terminals on crystal receiver.

‘“ Telephone '’ terminals of
crystal set to *‘ input *’ terminals
of amplifier.

H.T. and L.T. batteries to
terminals marked in Fig. 5.

+

x
~;

R A,
~

&—lil]l—o—i!lil’-—-f--lm}—o
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o

Fig. 4:—The circuit of the receiver.
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The action of the

switches may be easily traced out.
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DETACHABLE
D0OR

B e e B

TOP PIERCED FOR
BATTERY CONNECTIONS

Note, ALt woop

631

HOUSING FOR
BATTERY

15 FINISHED 70 38" ]
THICKNESS THROUGHOUT,

Fig., 7.—How the containing box is constructed,
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Telephones or loud-speaker to
terminals marked in Fig. 5.

A . high-tension voltage of 60
volts or upwards may be used, roo
volts being a good-all-round size.
A power amplifying valve may be
used in the second position. The
B.TH. B4 valve will be found
to ‘give very good results with
this amplifier.

The switches should both be
placed in the right-hand position,
thus putting both valves in circuit,
and the crystal or other receiver
adjusted for the best results. The
grid biass witch should be adjusted,
together with the potentiometer,
until the clearest signals are ob-
tained.

In conclusion, this amplifier will
prove a useful addition to an
existing receiver, and will well
repay any care and trouble spent
in constructing it.

EE More Readers’

Sir,—I recently completed build-
ing the ‘“*Four Valve Family
Receiver,” and I feel I niust write
and tell you what an _excellent
circuit it is.

?

I bhave built the circuit proper

(transformers, filament resistances,
valve-holders, potentiometer. and
switches) on to an ebonite panel
on a satin-walnut cabinet, con-
denser leads (A.T.C.,, H.F.C,, and
reactance C.) being brought out to
terminals on the panel, the con-
densers being in small cabinets.
The whole is mounted on a panel
affixed to the wall in my room, and
has a very pleasing appearance.

As regards results: they are
astonishing. Here, about 20 miles
from 2.0, signals are quite loud
enough for ’phones on 1 valve;
2 valves work the loud speaker
easily ; 3 valves are too much for
the loud speaker, whilst 4 valves
are out of the question. All Con-
tinental stations come in very loud
indeed on 3 valves. Croydon,
Lympne and all aircraft (over the
whole route) come in fine.

The valves are H.F.—Cossor ;
Detector—Marconi-Osram ; L.F.;
—Cossor ; 1..F.,—French R, valve.
8o volts on all plates. The set is
equally efficient on the higher wave-
lengths, ‘C.W. stations coming in
with great strength. On 6oom.

ships, etc., are very loud, and as
I amn a good reader of morse (30
words per min.) I find it very
interesting reading the messages.
I have been at ‘‘radio” for
6 years, but I have not come’across
such an' easy circuit to handle,
giving such good results. I have
.been right through the mill, from
the crystal to multi-valve, so I
know a good set when I handle one.
With congratulations on design-
ing such a fine set,—Yours truly,
Eric H. Prick.
Upminster, Essex.

COWPER CRYSTAL CIRCUIT.
To the Editor of MODERN WIRELESS.

Sir,—1 made up this circuit with
the 16 and 20 gauge wire as shown
in diagram and photograph.
Results with Brown’s A 'phones and
Shaw’s hertzite are excellent. On
Saturday evening immediately after
2LO closed down I heard Man-
chester conclude his local news,
state he had two special announce-
ments to make (which I missed
while trying a different setting) and
finally. say ‘‘ Manchester station
now closing down until — o’clock
to-morrow.”’ Strength, about
equal ‘to 2LLO upon an average
crystal set with average ’phones.
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Results

2LO is louder than average, as
stated by the author. A ' voice”
was also heard during a two-minute
interval at 2LO, but, of course,
this may have been an *‘ aside ”’
remark at 2LLO. Yours truly,
GraHAM W. THOMPSON.
Hampion,
Middlesex,

To the Editor of MODERN WIRELESS.

Str,—I beg to thank you for the
details given in May issue of
MoDERN WIRELESS, p. 702—3. of a
‘“ Cage Variometer Crystal Set,”
which I constructed in one after-
noon and listened-in the same
evening and the result was beyond
my expectation. I, however, did
not employ the ‘‘cat-whisker >’
referred to in the article, not even
‘“ three-ply,” but odd pieces of
thin wood which I had by me.

The instructions were clear and
easy to understand. I am only 3
novice at the ‘‘ game.”

The cost of material was 7s. 6d.,
which included 3s. gd. for a crystal
detector and special cat-whisker
to a tested crystal.

I thought this might
you.—Youfrs truly,

W. M. ALLEN MAJOR,

Cranbrook Park,

Il ford,
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g Regular Programmes from
& British and Continental
g Broadcasting Stations
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Times in British Summer Time.
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GREAT BRITAIN.

: Call Wave- ,
Station. Sign. length. Times.
Cardift .. 5 WA 353 )3.30 to 4.30 p.m
London w2 O 365 and

Manchester - 2ZY 375 |s5.0 to 10.30 pm.
Bournemouth 6 BM 385

Newcastle ... 5 NO 400 SUNDAYS.

Glasgow ... 5SC 420 {30 to 50 pm.

Birmingham 5IT 475 and

Aberdeen ... 2 BD 495 /8.30 to 10.30 p.m.

FRANCE. ’
E1rreL TOweErR FL 2,600 metres.
(Daily.)
7.40 a.m. Forecast.
10.50 a.m. Fish prices in the Paris markets.

11.15a.m. Regional forecast.
12.0 noon Livestock prices.

12.15 p.m. Announcement of the time.
(Tuesdays and Thursdays.)
3.40 p.m. Financial news.
5.30p.m Closing prices.
(Saturdays excepted.)
6.15 p.mn. Radio concerts.
8.0 p.m. General forecast.
11.0 p.m. General forecast. On Sundays

the radio concerts and fore-
casts are given at 7 o’clock.
EcoLe SUPERIEURE DES POSTES ET TELE-
GRAPHES (450 metres).
Corcertsevery night from 8.15and generally
Tuesday at 2.30 p.m.
RapioLa (1,780 metres).
12.30 p.m.
4.30 p.m. ; Concerts.
8.30 p.m.
These concerts are preceded by news items.

BELGIUM.
BRUSSELS (405 metres).
5.30 p.-m.
6.0 p.m. »Concerts and News.
8.30 p.m.
HOLLAND.
Tue Hacug, PCGG (1,050 metres).

Concerts. Sundays, 3.0 to 6.0 p.m.
Tue Hacue, HEeusseN PCUU (1,050
metres).

Thursdays, from 7.45 to 10.0 p.m., Irregular.
Sundays, from g.40 to 10.40a.m., Irregular.

MODERN WIRELESS

THE Hacug, VELTHYSEN, PCKK.
Fridays, from 840 to 9.40 p.m., Irregular.
THE HAcGug, IjMuiDEN, PCMM. :
Saturdays, from 8.40 to 9.40 p.m., Irregular.

SPAIN.
MADRID (2,100 metres).
Trials from 1I.0 to 1.0 p.m., Irregular.

SWITZERLAND.
LAUSANNE (1,100 metres).

9.5 a.m. Meteorological forecast for
Lausanne.

1r.s0a.m. Meteorological forecast  for
Geneva and Dubendal.

2.0 p.m. DMeteorological  report for
Switzerland.

7.55 p.m. Meteorological report for
Switzerland.

5.0 p.m. Tuesdays, Thursdays and
Saturdays, Concerts.

8.0 p.m. Mondays, Wednesdays, Fridays

and Saturdays, Concerts.

ITALY.

RoME (540 metres).
Weekdays from 6 p.m. to 7 p.m.

GERMANY.

BErRLIN, Vox Haus (Radio Stunde A.G.,
Potsdamer Str. 4). :

Wavelength.—About 420 metres, varying
between 415-435.

9 a.m.—Market prices.

9.15 a.m.—News report.

11.15 a.m.—Exchange quotations.

11.55 a.m.—Time signal.

1.15 p.m.—Exchange quotations.

3.5 p.m.—Concert.

6.30 p.m.—Lectures (not daily).

7.30 p.m.—Concert. (Sundays and holidays

6 p.m. /7 p.m.).

8.45 p.m.—Last news report. Weather
forecast.

9.50 p.m.—Dance music (not daily—usually
Thursdays).

LE1PzIC—MITTELDEUTSCHE = RUNDFUNK A.G.

Wavelength, about 400 metres.

9 a.m.—Market prices.

11.45 a.m.—Exchange quotations, etc.

11.55 a.m.—Time signal (from Nauen).

3.30 p.m./ 5 p.m.—Concert.

8.15—Concert and news (Sundays and
holidays, 4 p.m. to 5 p.m.)

9 p.m—Dance music (not daily).
KoONIGSWUSTERHAUSEN L.P., 4,000 metres.

6 a.m./7 a.m.—News.

II a.m. to 12.30 p.m.—Exchange (on 2,700
metres).

3 p-m. to 4.30 p.m.—Exchange and news
(on 4,000 metres).
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Fig. 1.—The completed portable receiver.

O great is the desire among
wireless enthusiasts for a
set which may be taken

about the country in the summer
months, that it is felt that the
description of a portable set,
following lines different fromn those
described in the May issue of this
inurnal, will not be out of place.
Tie receiver described below is
of a verv simple design, and its
construction should present nd
difficalty to the wireless man of
average constructional - ability,
while many pleasant hours may
be enjoyed by its aid when the
call of summer takes the radis
enthusiast outside the precincts
of his.own station.

The present set may be used with

a short length of wire attached to a
convenient tree as an aerial,
while the earth connection may
consist of a short length, say one
foot, of iron rod driven into the
ground. At distances up to 15
miles from a broadcasting station

a frame aerial may be used with

good results.
The finished receiver may be seen

on_reference to the photograph,
Fiz. 1, this being a view taken
with the front of the cabinet open,
showing the controls. The valves
are mounted behind the panel,
windows being provided to allow
the filament brightness to be seen.
Tae  filament resistances are
situated below the valve windows,
the resistance for the second valve

2ing below and between the other
two. The change-over switch, seen
to the left of the second resistance,
cnables the aerial tuning condenser
(the left hand dial) to be used in
series or parallel with the aerial
tuning coil. The anode tuning ccn-
denser is situated to the right of
the A.T.C., while the two knobs
between these two condensers are
those which vary the coupling
between the annde and reaction
coils, the coil holder itself being
situated behind the panel. |

On the left are seen three
terminals, these being respectively
constant aerial tuning, parallel
tuning with no C.A.T., and earth.
It should be noted that when series
tuning is required, the aerial lead is
connected to the second terminal,
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the switch being put into the series
position.
The bottom row of terminals,

frcm left to right, are HT +,
HT —- LT+, LT - GB+4, and
GB ~, while the telephones are

joined to the two terminals on the.
right-hand side of the receiver.
The high-tension battery is located
in the larger compartment below
the panel, while the low-tension
battery, which may conveniently
be an Ever-Ready battery of the
type No. 126 when. dull emitter
valves of the .06 type are employed,
is housed in the smaller compart-
ment.,

Circuit Diagram

The circuit arrangement of the
receiver is given in the drawing
Fig. 3, from which it will be seen
that the aerial circuit comprises
the coil I.; and condenser C,, the
Jatter being of 0.0005 uF maximum
capacity, and the small fixed con-
denser of oooor pF capacity, by
means of which the constant aerial
tuning system may be introduced.
The first valve V, acts asa high-
frequency amplifier, having in its
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L, and
C, of

anode- circuit the coil
the variable condenser
0.0003 pF maximum capacity.
V, is the detector wvalve, re-
action being introduced by means

Fig. 2.—A view looking

of the coil L, being coupled
to L,. V, is a low-frequency

amplifier, and the telephones are
situated in the anode circuit of
this valve.

Fig. 3.—The circuit arrangement.
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into the back of the cabinet.

Constant Aerial Tuning

This form of aerial tuning may be
employed by joining the aerial
lead to terminal A, leaving A, free,

~and joining the earth to E. The

switch must be in the ‘‘ parallel *’
position. The simple form of
parallel tuning, without constant
aerial tuning, may be used by join-
ing the aerial to terminal A,,
leaving A free, earth to E, and
having the switch in the ‘‘parallel”
position. Should it be desired to
change over from this position to
series tuning, all that is necessary
is to turn the switch to the ‘“‘series”
position, leaving the aerial lead
on A, and the earth on E.

Components required

The parts required for this
receiver are listed below, and
while it'is not essential that the
parts used should be of the make
specified, and the constructor may
use such components as he may
have on hand, it is advisable to
thoroughly test out these parts
before building them up into the
receiver, to ensure their being in
pe-fect order.
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‘Components,

Cabinet (Wright and Palmer)
Paragm Panel, 12 in. by 11 in. by } in. (Peter Curtis, 1.td)
1 0.0005 uF Variable Condenser (Jackson Bros.) Super Type
1 0.0003 pF Wariahle Gondenser (Jackson Bros!) ‘Super Type
1 Two-coil Holder (Goswell Engineering Go. LtdJ)
1 Coil plug, Type B (Goswell Engineering Co., Lid.)
3 Valwve holders, Type A (H.T.C. Electrical Go.)
3 Dual Filament Resistances (Burndept 1;td))
1 * Tangent” LF. Transformer (Gent and Col)
1 Two-pole, Two-way Switch, Ttility Lewer Type, (Wilkins
and Wright)
3 Nickel Valve-windows (K. Raymond)
Dubilier Gondensers. one ool uF
on: 0:0003 wF
one ©:001 uF
‘one 0.002 uF
One 2 megohm Dubilier Gnid Ieak with Chps
2 doz. 4 B.A. Screws with Nurts (K. Raymond)
9 4 B.A. W.0. Type Terminals (K. Raymond)
10 ft. Tinned Wire
Wood screws, rubber leads, etc.

Notes on Components type for all general wark, and are ey | ;

The two-coil holder 35 ©f the wupphed by the makers, Jackson “"rlf,;g‘:; 5?3:;1"5 ,:z‘:l: ,:K:ica;:):
cam-operated vernier fttwpe, swld Bros., with a special tag for making supporting some of the parts.
by the Goswell FEnginesting Co, <outact to the moving wanes.

Ltd., permitting fine adjustment Tne resistances used are suitable

of reaction to be obtained. The Jor either hright or dull emitter
variable condensers are of a mseful valves.

-]

s

o 3

v 1w l-‘”:y

Fig. 5.—The manner in which the valve holders are mounted upon the punel muay be gathered from
this photograph.
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Fig. 6. —Sufficient dimensions are
given in these two views to enable
the case to be made quite easily.

The Panel

The panel, which is ebonite,
measures 12 in. by 11 in. by
} in. thick, and should be of the
best quality. If wunguaranteed
ebonite is used the surface skin
must be removed by rubbing with
emery cloth, as it forms a semi-
conducting layer” which detracts
appreciably from the efficiency’ of
the set. The material supplied
by Messrs. Peter Curtis, Ltd.,
requires no rubbing down.

A scale drawing of ‘the panel
showing the layout of the parts is
given in Fig. 8, and all the neces-
sary dimensions will be found
thereon. Mark out the positions of
the holes with some sharp-pointed
instrument, and -make a small
cross against all holes of  the
smallest size, drilling thése first, and
proceeding with those of the next
size in turn. This . method of
drilling saves much time, ‘and pre-
vents the holes being wrongly
drilled by accident. The holes for
the valve windows mav be made by
one of two methods, failing a drill Fig. 7.—A further back-of-panel photograph.
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Fig. 8.—A half-size drawing showing the lay-out of parts upon the panel.

cf the correct size. A fretsaw may
te employed by those who possess
cne, or alternatively a series of
holes may be drilled round the
circumference of the circle to be
cut out, the hole being afterwards
trimmed up with a file. In con-
nection with this section, it may be
pointed out that in Fig. 8 all
dimensions are taken from the
centre line of the panel, as greater
accuracy is thereby obtained.

Mounting the Parts

When the holes are all drilled
the constructor may proceed to
mount up the parts, commencing
with the lighter parts, such as
terminals, and then proceeding with
the heavier parts in order.

The method of mounting the
valve holders, transfcrmer, and
coil-holder may be gathered from
the photographs of the back of the

panel, and a detailed sketch is given
in Fig. 4. Meccano “ angle
girders ' are used, the ends being
split and turned outward, in the
case of the valve and coil holders,
to fix upon the panel, being held in
position by 4 B.A. screws and nuts.
In the case of the valve-holders,
each upright strut is secured to one
filament leg of each valve-holder,
thus holding the latter at right
angles to the panel. The girders
hoiding the low frequency trans-
former have a piece of wood
secured to them, and the trans-
formeris screwed to this. A change
of transformer is thus possible
without the necessity of redrilling
tte panel. The positions of the
screws through the panel which
hold the strips upon which the coil
holder is carried are so adjusted
that the coil holder will mount
easily, using the holes in the girder
strips to secure the holder to the
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Blue print No. 50a.

strips by means of the screws
supplied with the coil-holder.

Mounting the Fixed Condensers

The fixed condensers are not
secured to the panel, but are held
in position by the wiring, or by the
terminals to which they are
soldered. The grid leak is secured
to the two clips, which are of the
conventional type, one clip being
soldered to one lug of the 0.0003 uF
fixed condenser.

The Wiring

Fig. ¢ is .a drawing of the back
of the panel, with the wiring left
out, and, in its stead, all points to
which a wire has to be joined are
numbered, and a list of points to
be joined will be found below.

- It must be explained, to save
confusion, that the contact num-
bered 13 on the ‘“ Utility ”’ switch
has been broken off, as it is not
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required in this case, but there is no
need for the constructor to follow
this example, as the contact 13 may
simply be left with no wire joined
to it.

List of Numbers.

Aerial circuit terminals ;
A, 2;E, 3.

Aerial trining coil L, 4, 5.

Aerial tuning condenser
(0.0005 pF) 6, 7.

Contacts of change-over switch,
8 to13.

H.F. valve V,: G, 14; P, 15;
Filaments, 16, 17.

JASPRY o

Cy

Detector “ Valve V,: G, 18;
P, 19 ; Filaments, 20, 21.

L.F. valve V; G, 22; P, 23;
Filaments, 24, 25.

Anode tuning coil L, : 26, 27.

Reaction coil L,: 28, 29.

Anode condenser C, (0.0003 uF) -

3o, 31.
Bypass condenser C, (0.001 pF)
32 33.

L.F. transformer :
35; IS, 36; OS, 37.
Filament resistances,

IP, 34; OP,

R, 38, 39:
R, 40, 41.

" " R, 42, 43.
Grid condenser C, (0.0003 pF) 44,

45.
Grid leak R, (2 Q) 46, 47.
H.T.+, 48; HT.—L.T+, 49;
LT-GB+, s50; GB.—, 5I.
Telephone terminals, 52, 53.
Telephone condenser C; (0.0021F)
54, 55-
C.A.T. condenser (0.0001 uF) 56,
57-

Points to be Joined
(1-56), (2-57); (2—7-11), (3—4-8~

- L.T.+Busbar), L.T. + Busbar joins

24-20-16—49, (5—12-10-14), (6-9),
(15-45-31— flexible lead to 26),
(17-39), (18-44—47 clips into clip
provnded) (19— flexible lead to 28),
(21-41), (22-37), (23-52-54), (25~
42), (27— flexible lead to 48),
(48-30-53-35-32), (53-55), (29-
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flexible lead to 34), (33—34), (36—51))
(38-43—-40-50), (46— L.T. + Busbar.,

In some cases the lugs of the
fixed condensers may be soldered
directly to a terminal, the condenser

~ thus being self-supporting. Such

cases are : (2-57), (33-34), (52-54)
and (53-55.) Large photographs
of the wiring are given, and should
prove useful in clearing up any
points of difficulty which may arise.

The Case

For those who intend undertaking
this part of the work, a sectional
drawing of the case is given in Iig 6,
and should prove sufficiently clear
to enable the work to be carried
out. The wood used 'is §in.
finished mahogany, the whole of
the front being on hinges, to open
sideways. The portion of the back
above the shelf only is  hinged
to permit of access to the back of
the panel, when the latter is in
position in the case. Fig 2 is a
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Fig. 10.—The portability of the set will be appreciated_.‘

into the back of
with the rear door

view looking
the receiver,
open.

Small pieces of wood are arranged
at a distance of }in. in from the
front of the panel compartment,
to which the panel is secured by
means of wood screws.

Batteries

The high- tension battery is
housed in the larger of the two
lower compartments, and may
either be of the conventional block
type, or may be made up of several
flash-lamp batteries connected in
series. If the latter alternative is
adopted the separate batteries
should be interleaved with strips
of waxed paper, of a width equal
to the height of the batteries,

thus effectively insulating each
c2ll from the next. Connection is
made from the battery to the correct
terminals by means of rubber-
covered flexible wire. Ever-Ready
battery No. 126 may be used as low
tension when dull emitter valves of
the .06 type are used, and such
valves should be considered an
essential feature of a receiver like
the present. -The grid battery may
be housed in the same compartment
as the H.T. battery, and may con-
sist of a flash-lamp battery.

Coils
The coil L, which plugs into the
socket beside the Utility switch
raay be either a No. 50 or a No. 75,
when using . constant aerial tuning,
according to whether the wave-
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length of the station to be re-
ceived is below or above 420
metres. L., may be a No. 50,
while the reaction coil L, should
be a No. 75.

Connections for a Frame
Aerial

When a frame aerial is used,
the ends of the frame windings are
connected to terminals A, and E,
the aerial coil L; being removed
from its socket. This leaves the
frame windings as the only induct-
ance in the grid circuit of the
first valve, the circuit being tuned
by the variable condenser C,, which
is in parallel with the windings of
the frame aerial. The change-over
switch must be in the parallel
position.

Testing the Set

To test the receiver, connect up
to an "outside aerial, using the
ordinary earth connection. The
aerial is-joined to A, leaving A, free,
and the earth to E, with the switch
in the parallel position, thus bring-
ing in the constant aerial tuning
system, which makes the initial
tuning of the receiver a simple
matter. If no grid battery is used,
the terminal G.B.— must be joined
to L.T—~G.B.+4 by a piece of wire.
Insert the valves, which may be of
the Ediswan A.R..06 type, and
place coils in the sockets in the
following order :—

L, : No. 50 or No. 75 (according
to wavelength).

L., : No. 50.

L;: No. 75.

Connect the batteries and tele-
phones to the terminals indicated
in Fig 8. Keeping L; well away
from L,, tune on the variable con-
densers C,; and C,, and the local
station should be heard at once,
provided, of course, it is not one of
the intervals. Bringing the coil
L, closer up to L,, and returning
on C,, should result in an increase
in'signal strength,and if this isnot
the case, the flexible leads to the
socket L;should be changed over.
Oscillation will take place if the
coils L., and L, are placed too close
together, and care must be taken
to avoid this.

Results :

On a reasonably good aerial all
the broadcasting stations should
be received, and on actual test
five have been heard at good
strength, while excellent loud-
s peaker signals are obtainable from
the nearest station. If desired,
the panel may be used in an
ordinary cabinet as a three-valve
recziver for o:dinary use.
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E Aerial Insulators R
- By G. P. KENDALL, B.Sc., Staff Editor. -
:: An article containing some valuable advice upon a much-neglected Jdctail of -:
o aerial cowstruction. -
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IT is probable that there is no “other detail reveal the fact that it would be difficult to

of aerial construction of equalimportance secure a more severe and arduous test of an

which receives so little consideration insulator than that provided by normal all-
from the average experimenter as the matter the-year-round use upon an aerial. Not
of aerial insulation and the choice of efficient merely is the insulator frequently wet but also
insulators. Height of mast, position of aerial it is almost always dirty, and frequently covered
to secure freedom from screening, choice of with a deposit of soct. In the air of industrial
good aerial wire and so on, all receive careful towns, moreover, insulators will frequently
consideration, but when it comes to the insu- become coated with a thin film of various

lators, all that is usually doneis
simply to go to the nearest shop
and purchase a few porcelain ones
of any type which they may
happen to have in stock.

It should be realised at the
outset of this article that the
matter of aerial insulation is by
no means a simple one, for there -
are many factors to be con-
sidered, and it is one which well ’
repays a little care and thought. i
The importance of good aerial
insulation is especially marked in
the case of valve receivers which e
do not employ reaction, and ' T —
crystal sets, since with these

. e . a b c d e f

receivers it is not possible to ! v s
compensate for the damping effect Fig. 1.—A group of insulators of different types:
of aerial losses. It is, indeed,
probable that it is the free use of reaction objectionable substances, all more or less con-
which has led many experimenters to become ductive, such as dilute sulphuric acid from the
so slipshod in their methods of aerial fumes of blast furnaces.
insulation, since in this particular, as in so We may now enuneiate the necessary
many others, reaction condones a multitude features of a good insulator. Firstly, it must
of sins. have what is called a long leakage path, i.e.,

To obtain a proper understanding of aerial any current which leaks over its surface must
insulation, 1t is essential to realise clearly have as long a distance as possible to travel

between one end of the insulator and the other.
Secondly, the material of which it is made must
have high insulation resistance and must be
such as to withstand the deteriorating in-
fluence of atmosphgric conditions. = Thirdly,
it must be so designed as to maintain its
insulating properties, even when wet. We
are now in a position te consider the design

Fig. 2,—Method of putling wire on reel insulator.

what are the desirable features of an efficient of an insulator in rather more detail. which
insulator, and also to understand under what we will do under the following headings :—
conditions these insulators will have to per- 1. Shape.

form their work. A merely superficial examin- 2. Material.

ation of this-latter guestion must inevitably 3. Size.
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Shape.—The shape of a good insulator must
be so designed as to give it, firstly, a long
leakage path, and secondly, what is called all-
weather insulation, that is, the power to main-
tain its insulating properties even during rain
or snow. There are a great variety of methods

July, 1924

a number of them joined together in series to
form a chain and using these chains of insu-
lators at each end of the aerial. One advantage
of this type, from the mechanical point of view,
is that should the insulator crack and break
by the influence of frost or other agency, the
aerial will not fall because the
two wires (that is, the aerial wire

and the wire round the insu-
lator) are interlinked as shown
| in Fig. 2.
; In producing an insulator
having good all-weatherefficiency,
{ it is necessary .to see ' that it
J possesses  the non-hygroscoric
surface referred to above, and
that its shape is such as to main-
tain a considerable dry area at
all times. This is generally done
| by providing it with some sort
| of shield or skirt to protect a
part of it from rain. Some
useful  examples of insulators
constructed on these lines are
illustrated in Fig, 1 (b) and (d).
Fig. 1 (a) is known as a barrel
insulator and Fig. 1 (¢) as a shell
insulator.

Material. — The  choice  of

b c

Fig.

of producing a long leakage path, mostlydepend-
ing upon the use of a corrugated or otherwise
broken up surface. A good example of the
corrugated tvpe is shown in Fig: 1 (c).

There is litq‘.le to choose between the various -

methods of increasing the length of the leakage
path, most of those adopted by manufacturers
being satisfactory. The matter however, is
very different when we come to consider the
point of all-weather insulation, since in this
particular the majority of otherwise satis-
factory insulators fail lamentably. Take as
an example the ordinary reel type insulator
shown in Fig. 1 (f). This has quite a reason-
ably long leakage path, considering its size,
and yet there is absolutely nothing to prevent
its whole surface being wetted by rain. At
first sight it would seem that a shower would
cause such an insulator to become leaky.
That such is not the case is due entirely to the
choice of material employed in its construction,
which is generally very highly glazed porcelain,
upon whose surface rain does not easily form
a continuous conducting film, but, on the
contrary, separates into beads. ~ Although not
a particularly efficient type, very fair results
can be obtained with such insulators by using

3.—A group of aerial leading-in insulators.
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material for the construction of
aerial insulators depends upon
a number of factors. It must,
of course, be a substance having
high insulating properties, it must be readily
moulded or otherwise worked to the desired
shape, and it must be capable of receiving
a surface which shall be non-hygroscopic
and impervious to deteriorating atmospheric
influences. This last is most important,
especially as re-
gards resistance
to atmospheric
action. - Insu-
lators are
sometimes
made from
ordinary ebo-
nite, and these
specimens pro-
vide a good
example of a
material which
rapidly dete-
riorates when
exposed to the

d

weather. In
the atmosphere
of towns the

Fig. 4. —Using window pane
as legding-in insulator,

surface of the
ebonite rapidly
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corrodes and becomes covered with a thin film
of sulphuric acid and other substances which,
when rained upon, provide a continuous con-
ductive film. Of the numerous materials
which have been tried for the construction of
aerial insulators, it is probable that porcelain
is one of the best. It can be made into insu-

Fig. 5.—An efficient home-made lead-in tube.

lators of almost any shape, its insulating
properties are good, and its surface is non-
hiygroscopic and impervious to atmospheric
action.

S.ze.—The size of an insulator for aerial
use is largely a matter of compromise between
the opposing factors of high insulation and
reasonable limits of weight. Naturally, the
larger the insulator, the longer its leakage path,
and hence the greater its effectiveness, but if
it is made too large its weight will be such as
to cause the acrial to sag, and in extreme cases
to break. To obtain the maximum insulation
with the minimum weight it is often advan-
tageous to use a chain of insulators as ex-
piained above. A point worth noting in
connection with such chains is this : their
mechanical strength is, of course, only equal
to that of their weakest link, but their electrical
sirength or resistance is always greater than
that of their strongest link.

The-Leading-in Insulator.—At no point upon
the aerial is good insulation more important
or more difficult to obtain than at the point
at which the aerial enters the building.  Of
the great variety of leading-in insulators sold,
very few indeed are really satisfactory from
th: point of view of all-weather insulation and
resistance to atmospheric deterioration. Only
a few of the insulators to-be seen show any at-
tempt to produce and maintain a permanently
dry portion of the insulator during all weather
conditions. One of the most effective types
of leading-in insulators is one which is rarely
seen nowadays, namely, the old-fashioned
porcelain tube with a bend which turns the outer
end downwards, so as to prevent rain from run-
ning in. The chief drawback of this type of
insulator, of course, is the fact that it requires
a rather Jarge hole to be drilled in the window
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frame or wherever the wire is being brought
into the building. ‘A specimen of this type
of insulator is illustrated in Fig. 3 (¢), which
shows an essential feature of all good léading-in
tubes, namely, the bend in a downward
direction which assists in preservinga dry zone
during wet weather conditions. A more
modern type of leading-in insulator possessing
this desirable feature (and others) is shown in
I'ig. 3 (d). Tig, 3 (a) is another lead-in
insylator of the type of 4, and Fig. 3 (b)
shows the mcst common form of lead-in
tube.

Besides these professionally made leading-in
insulators, there are, of course, a number of
makeshift devices, some of which are quite
good. * For example, Fig. 4 shows a method
which is used occasionally. In this the actual
insulation is provided by one of the pares of
the window, the aerial wire being taken
through asmall hole drilled in thecentre. This
method is not one to be generally recom-
mended, simply because of the difficultv of
drilling the necessary hole in the glass. This
drilling can be accomplishcd with a certain

e
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Fig. 6.—Useful method ot fixing lead-in tube.

(L ”

amount of patience by means of a drill con-
sisting of a short length of 3-16ths inch copper
tubing which is kept supplied with turpentine
and ‘carborundum powder.

One of the best of home-made leading-in
insulators is that employed upon his own
aerial by the writer, who is somewhat fastidious
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in these matters. This insulator is shown in
section in Fig. 5, and it consists essentially,

e ’; |, — JowN-LEAD

LEAD-IN
INSULATOR

ANCHORING
INSULATOR

ANCHORING
PEG

IR M Wmln'

Fig. 7.—Anchoring the down-lead.

as will be seen, of a piece about 8 inches in
length of the vulcanite barrel of an old bicycle
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pump. This piece of vulcanite tubing was
softened by immersing in hot water and then
given the necessary downward bend seen in
the illustration. Upon the outer end of this
tube a shielding skirt was fitted which con-
sisted. of a short section about 3 inches long of
2 inch diameter cardboard tube attached to
the vulcanite insulating tube by means of a
turned wooden shoulder, as shown. To pro-
tect the insulator against atmospheric action,
the cardboard tube was heavily enamelled and
the vulcanite was-treated with bitumen. . The
insulator was found to be very satisfactory,
but, of course, it is not an easy type to make
and is not given so much as an example to be
exactly followed as an indication of what is
desirable in‘a leading-in insulator,

A difficulty sometimes arises in the fixing
of the leading-in insulator in houses where the
landlord objects to damage to his window-
frames, etc., a good method of overcoming
this difficulty is illustrated.in Fig. 6, which
shows how to take the leading-in insulator
through the window without damage and yet
without the necessity of leaving the window
open. All that is necessary is to have a piece
of board cut, say, 5 inches wide and of such a
length as to fit exactly in the position shown
in the window frame. A hole is bored in this
piece of wood, into which the leading-in
insulator is fitted, and it is then shut in the
window frame above the sash in the position
shown in the diagram.

A concluding point concerning the leading-in
arrangements:—The scheme illustrated in
Fig. 7 is often advantageous, in that it takes
the strain of the down-lead off ‘the leading-in
insulatorand puts it upon the special anchoring
insulator. Other points to look after are
that the anchoring insulators are not in -a
position where in strong winds they may
blow against windows and break them.

| SPECIAL

; ORDER

An Important Article by Captain H. J. Round,
on “How to Obtain Loud Signals,”
appear in ““ Wireless Weekly ” for 16th July.

YOUR COPY TO:-DAY.

NOTICE!

will |
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Brandes and the Woman.

The male spec:es often find occasion to bewail the erratic tendencies and the inconsistency

PRICE of the opposite sex. As far as Brandes are concerned we disagree entirely. They have

2 5 always appealed to the woman. . She has had a keen discernment for the value of thesg
/ - famous Headphones Whilst not entirely conversant with what ** Matched Tone

mzans, she is thoroughly convinced of their sweet toned reception and absolute comfort.

British . manu- The featherwelght headband does not disturb or catch in the hair—get Brandes from
facture (B.B.C.

Stamped) and  YOU dealer.

conform to all Manufactured at Slough, Bucks, by
new lcensing Brandes Limited, Walmar House, 296, Regent Street, London,
regulations Glasgow—47, Waterloo Street. Newcastle—35/6, Post 'Office Chambem
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Fig, 1.—The completed receiver}

UCH interest has been aroused
recently by the proposed
erection of a high-power

broadcasting station which will
transmit upon a wavelength of
1,600 metres, and many readers
have wondered what is the best
way to alter their receivers in order
that they may tune this station in.
Those about to build a receiver
will naturally desire to be able to
hear this new station as well as
the ones at present working, and
in the present set provision for such
tuning-range has been made. The
receiver about to be described is
of the single-valve type, the aerial
circuit being tuned by a variometer,
while provision is made for adding
a loading-coil for the longer wave-
lengths and for reaction.

The finished receiver is seen in
tlie photograph, Fig. 1, and is -of
a very simple design, presenting
no difficulty from the construc-
tional point of view to the veriest
tyro. Omn the left of the set are
the aerial circuit terminals, by
means of which various arrange-
ments are possible. The coil-
holder is seen next these terminals,
with the knob controlling the
acrial  variometer .. immediately
below it. Provision “is made for
reversing the reaction coil, by
means of Clix, joined to the coil-
socket by rubber leads, which
plug into Clix sockets upon the
panel. The right-hand dial con-
trols the variable condenser, which
may be joined in circuit or omitted

as desired. On ‘the rigiit of the

panel are four -termimals, which
are, from top to bottom, H.T. -+,
HT., LT.+, and L.T. respec-
tively, the telephones being joined
to the two terminals in the front
of the receiver.

Circuit Diagram

A diagram of the circuit arrange-
ment is given in Fig. 2, a study of
which will make the operation
clear. C, is a fixed condenser of
o.0001 uF capacity, by means of
which the minimum wavelength
to which the circuit will tune may
be lowered, when the aerial lead is
joined to terminal A.

For the ordinary B.B.C. wave-
lengths, a small coil, say No. 235, is

MODERN WIRELESS
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inserted in L, (the socket of the
cotl-holder which is nearest tle
panel), and reaction is obtained by
‘esupiing L, to this coil. The aerial
is joined normally to A,, but if it
is cfound - that the- aerial circuit
“v.ill not tune down to the wave-
length of a particular station, the
o, or pF condenser may be in-
clided in the circuit by moving
the aerial lead- to terminal A.
For the longer wavelengthsa larger
coil is inserted in L, and the
variable condenser C, may be con-
nected across terminals A, and E,
thus being in parallel with the
coil L, and variometer L,.
Series Tuning

The variable condenser C, may
be used in series with the induct-
ances, if desired, by joining the

S fie g -

HT
A[Ejai

!
(3

‘ LT
ol
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Fig. 2.-~T¥e circuit arrangement:
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Fig. 3.—The wiring may be easily followed from this view of the back of the panel.

aerial lead to terminal C, earth to
E, and joining B to A,.

Reaction is obtained by coupling
the coil-L, to L.

Components
The components = required for
this receiver are listed below.

1t is not essential that the parts
should be of the make specified,
and the constructor may use such
pieces of apparatus as he may
aiready possess; but, if buying new
parts, it is advisable to adhere
as closely as possible to the specifi-
cation given.

The Panel

The panel, which is of ebonite,
measures 12in. x 8in. and may
be either }in. or f in. thick. Only
the best quality should be used,
but if unguaranteed ebonite with
a glossy skin is used, this skin
should be removed by rubbing
with fine emery cloth, as otherwise
the efficiency of the receiver will
be impaired.

A drilling diagram is given in
Fig. 4, which also shows the layout
of ‘'the parts upon the panel.
Safficient dimensions are given to
enable the necessary holes to be
drilled, but when marking out the
panel for drilling, do not use a
peucil, as the lines thus formed
~will _carstitute. a .series of high

resistance leaks all over the panel.
Some . sharp-pointed instrument
should be used, and much time will
be saved if a small cross is made
against all the holes of the same
size, these being drilled first, ‘the
next size holes being then drilled in
turn. A drilling template is sup-
plied with the valve-holders, of
the type mentioned, and accurate
drilling is thereby ensured.

Mbunting the Parts

Having drilled all the necessary
holes, the parts may be mounted
up, taking care to tighten all nuts
thoroughly. All points to which
a wire has to be soldered should

then be well tinned, as this will
greatly facilitate wiring. Square
wire is used for wiring up, and each
piece should be bent to the correct
shape to fit, before being soldered.
A wiring diagram is given in Fig. 5,

from which the layout of the wiring

may be followed. Figs. 3 and 6
show the underside of the panel
when completed, and will greatly
assist the constructor in making
the set.

The Cabinet

A dimensioned drawing of the
cabinet is given in Fig. 7, and it
will be seen that the sloping front
type of box is employed. The
work is carried out in #in. finished

COMPONENTS.
Cabinet (Wright & Palmer, Type W)
Panel, 12in.x8in. x }in. (Peter Curtis, Ltd.)

VI B B B R T I

Variometer, for Broadcast wavelengths (Fallon Condenser Co).
0.0003uF variable condenser (Fallon Condenser Co.)

Two-coil holder (Goswell Eng. Co., Type V)

o.0001uF fixed condenser (Dubilier)

0.0003uF Condenser and 2 megohm leak (Dubilier)

o.002uF Condenser (Dubilier)

Valve-holder (H.T.C. Electrical Co., Type C)

Lissenstat filament resistance (Lissén Ltd.)

Clix, with insulator and locknut (Autoveyors)

2 Clix, with locknut only (Autoveyors)
11 4 B.A. Nickel-plated terminals (Grafton Electric Co.)

10ft. Square tinned copper wire

_Screws, rubber leads, etc,
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Don’t begrudge your
receiver a LISSENSTAT

Tt gives your valve a chance to do its utmost. Fine hmmg—
accurate selecnv“y—dlslam tel Is h y h, and
slcpless in its operahon'—nts constanf, non- ﬂuctuatmg contrel
results in clear reception over great didtamces;

LISSENSTAT (prov. pat.)

The finest and most universally used filament
control device.

7/6

Have you got an un-

reliable Grid Leak?—

If so, it is impossible for you to properly regulate the
charge that should accumulate on the grid, because the
negative charge left on the grid of the valve by each
md’o fl‘equency oscl”a(loll of rﬂdlo wave \Vl]l lcak away
too quickly,
If you put a fixed grid leak in eircult you forget to
consider that a leak resistance which may be correct for
one valve in a particular circuit maybe quite unsuitable
-when you change your valve. You should.preferably
fit the LISSEN Variable Grid Leak—you know then
that you have a control which will give you a correct
grid potential for any valve or circuit you choose to
employ. The unigue resistance element gives a
constant value and an accurate variation of resistance
throughout the whole range covered.

LISSENSTAT MINOR (prov. pat.)

Gives a great deal of the beautiful LISSENSTAT control
at a popular price. Makes it-worth
while discarding any existing rheostat.

TO_THOSE WHO THINK LISSENSTAT CONTROL
IS THE SAME THING AS AN ORDINARY RHEOSTAT
—LET THEM TRY THE DIFFERENCE.

o 53 Y P AR ) PO T
Is this your nightly problem?

Puzzling how to cut out your inter-
ference, so that distant stations may
come in uninterrupted ? How easy
itis with L]SSENCEPTOR broad-
casting and Morse, slthough there
is some type of Morse which is
more difficult to eliminate. Even
this, however, can be so subdued
lhat it ceases to be troublesome.
separate tuning condenser should

be used with the LlSSENCEPTOR—dxamm with each shows

easy connect ions.
7/6

LISSENCEPTOR Mark 1 type, for 600 metres
7,6

LISSENCEPTOR Mark 2 type for broadcasting and 600 metres
(combined with switch for more selective 1 5 /6

tuning).

The LISSENCEPTOR acts as a sentinel beside your Receiver.
i S Do d SIEY - I DR S e i cakel]

Choosing a Tuner

If you do not wish to use plug-
in coils, there is the LISSEN
‘Tuner, with its simplicity of
control, its switch complete, its
sharp tuning on all ranges with
full efficiency at every point,
negligible H.F . resistance, large
inductance for a given length
of wire—LISSEN multi-wound
—150 to 4,000 metres with any
0005 condenser (preferably use
the LISSEN Mark 2 Mica
Variable Condenser, 17/6),

22/6

W
SSENCEPTO

broadcasting

Telephones :

Hammersmith 3380,

3381, 3382 1072 BUILD

LISSEN ONE-HOLE FIXING, OF COURSE—
POSITIVE STOPS BOTH WAYS—con- 2 / 6

$inuous variations i to 6 megohms

LISSEN Variable Anode Resistance, 20,000 to 250,000
ohms resistance, same outward appearante as 2/6

the LISSEN Variable Grid Leak.
PR | L T e

ADD
Radio Frequency

SN

llllllllllﬂllﬂllllﬂlIHHIIIIIIIHII :
-4

Counteract fading of signals by adding a stage of
LISSEN radio-frequency amplification. The LISSEN
H.F. Transformer gives great stability of control—
has & switch already mounted—gives rapid tuning—
is self-tuned, but a vernier condenser will often be
found an advantage (preferably use the LISSEN
Vernier, 12/6, which is specially designed for fine
tuning in HLF. circuits). 150-4,000 metres.

Diagram wiih each shows the easy 19/6
fesaeepe =5 S5 =Sy SIS0 L =i

connections.

LISSEN LIMITED

20-23, Woodger Rd., Goichawk Rd., Shepherd’s Bush, London, w.12
BEST PARTS

WITH THE

former s ideal — it

You just gently pull or

push

nni,vpu hear these little switches ** make ** with a reassuring
click, The/cbnlscts do not short when changing over—they
are_self-clean: ere are no neater or handier switches.
LISSEN ONE.-HOLE FIXING, OF COURSE. Take up

hardly any room.

LISSEN
Series-Parallel
Switch.

3/9

LISSEN
Two-way

Switch,

Build up beautiful tone
qualitv

In the LISSEN TI Trans-
former the coil used would
amplify by iiself  without
any iron core at all—the trans-
former " is” made up of copper
weight, not iron weight. For
immediately behind the detector
valve, or can be used through-
6ut where superlative amplifi-
cation is desired—a wonderful
power amplifier also.

30/-

LISSEN

Type Tt
AV requENCY

Audio
Frequency
in Reflex
Circuits

In these circuits, the

LISSEN T2 Trans-

yields pure and
powerful amplification

25/-

Skilful Design

Balance
makes the LlSSEN T3

Transformer compare with
many expensive trans-
formers—it is one of the
best light transformers

made. 16 /6

T S S AN Y ST K
BUILD — WITH ALL LISSEN PARTS

and you can be sure that your recciver will give
results which would never be possible with a
receiver built with mixed parts.

Text book of LISSEN parts, post free, 8d., gives
a good deal of uscful information. Free to the trade.

Telegrams :

* Lissenium, London.”

In replying to advertisers, use COUPON on last page
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Combining the
Stem and Bulb.

The actual procedure is similar to the * Funnelling " operation,
previously described in this series. The bulb is placed over the
stem, mounted on a revolving table and heated by flames of
Increasing intensity, until the glass is reduced to a viscous state.
The stem is now pressed against the inside of the bulb and the
two surfaces, being glutinous, adhere firmly. When finally
cooled the amalgamation becomes perfect. Skilled craftsman-
ship, up-to-date machinery and minute supervision—thus is
Ediswan superiority maintained.

No. 4 of a series dealing with
Ediswan Valoe manufacture,

srerreereriseseecseser Have you had your FREE copy o{ Hllustrated
i Booklet,.'* The Thermionic Valve 2 not,
PRICES. d“[ - tThdtThd Valve™? If

o , :  senda posteard to-day.
3§ v R S 12,6 {  Abo manufacturers of the ** Toovee,”
A.R. - 12/6 2 ;Televox" L‘l,;d Spe;ker,/ I‘Ilea;phones,
. r " - -t atferies, etc. rite lo-day for leaflets.
DA“Ri:.?nE;; 21/ : Your dealer holds stocks to supply

u itter you.

| CAR 06" 0§ b R e \\\\\\\\ |

IEEY

Latest Dull Emitter, s \ &

L g N\l

: ampere, . \ A
\ )

¢ Note the safety cap (Prov. +
2 Pat) which is now fitted to  *

all ,Edl'swan Valves. The
s flament pins are shorter in -
: lLngth than the plate and *
tgrid: pins, thus .
¢ avoi dingany
.+ chance of making
+  surface contects
. with the urong
E sockels.

THE EDISON SWAN
ELECTRIC CO,, LTD,,

S o Contractors to H. M, Admiralty,
S ety War Office, Royal Air Force.
PG 123 /5, Queen Victoria St., E.C.4,
and 71, Victoria Street, SW.1,

Branches in all Principal Towns.

#3 ' Works : Ponders End, Middlesex.

—¢DIS AN - e
?'Egmmc qnd heqr Everything

ELECTRICAL e R R R P P SN

Buy British Goods only
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Fig. 5. —The wiring of the receiver; Blueprint No;- 538,
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Fig. 6.—Another view of the back of the panel, showing the wiring.

mahogany, and should present no
difficulty to the careful worker.
1f desired, the cabinet may be
purchased ready made.

The panel is secured to ‘the
cabinet by four screws, two in
each of the shorter sides.

Coils and Valve

For the 1,600m. wave a No. 150
coil will probably be required in
the socket L, while the reaction
coil may be a No. 200 or No. 250.
Almost any make of valve may be
used, and quite possibly the con-
structor may already possess one
which will be found quite satis-
factory.

Testing the Set

The set may be tested upon the
transmission of the local broad-
casting station by joining the
aerial to A, earth to E, and insert-
ing a No. 25 coil in the socket L,.
A No. 35 coil may be used for
reaction. A 6o-volt high-tension
battery will . be found quite
sufficient, the voltage of the low
{ension battery depending wupon
the valve used, although a 6-volt.
accumulator may be used for dull
emitter valves, as the resistance
provided is sufficient for this.

When listening for the longer
wavelength  stations, such as
Radiola, which should be received
on a reasonably good aerial, the
coils for the longer wavelengths -

must he used. Keep the reaction
coil well away from L, until
signals are heard, swwhen the coup-
ling may be slightly tightened,
retuning: on the variometer and
condenser. If this does not result
in an increase of signal strength,
the leads to L; may be reversed
and the process repeated. Do not
couple the coils too- closely, or

radiation will take place from the_
aerial, causing interference to near-
by listeners.

 Tor F72% /252
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Fig. 7.—The cabinet.

Results

This set will work a loud-speaker
quite well up to about 7 miles
from a broadcasting station, and
medinm results at 10 mlies.
Signals on ’'phones up to 50 miles
are readily obtainable, and Paris,
2,600 metres, and Radiola may be
received.

Three B.B.C. stations have been
easily received in London, and

-probably fugther work would result

136

in other stations being brought ur.
The set should receive the new
1,600 metre. station . very well
throughout Great Britain.

In general, the results are above
the average for a single valve
straight circuit,

CpE R aEESN R ESEEWEDN
5 S EE AR BENEE U EEEEEEDR

= A Simple Reflex Set -

SIr,—With reference to the
article by Mr. P. W. Harris (No. 4,
vol. II.'MopErRN WIRELESS), “ A
Simple Reflex Set,”’ it may interest
your readers to hear some genuine
results obtained with this circuit,
which was connected up as per
diagram.

All the B.B.C. stations come in
with remarkable strength, with the
exception of 5IT and 5WA. The
new Brussels station also comes in
quite well.

My nearest station is Manchester,
a distance of 60 miles. The after-
noon concerts come in with practi-
ally no loss of signal strength. An
indoor aerial was tried, and all
stations were clearly heard.

Transformer was only a cheap
stand-by and the crystal detector
was bought for 1s. od.

It is a pity that the circuit is not
more selective, because for volume
and clearness it is excellent.

I am, etc.,
‘“ EXPERIMENTER."’
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Yisit the Sterling Exhibit—Palace of Engineering,
Avenue 15, British Empite Exhibition,

AL A

Z

'(:ut out the continual weekly expense of having your accumulators
charged. Eliminate the annoyance of heing left with accumulators run
down just when you want them most and the trouble of carrying them
to the nearest garage for re-charging.

Do away with atl this' NOW, by charging your own accumulators
&t home and absolutely without cost.

1f you have a direct current lighting or power circuit of any voltages
all you need to charge your own accumulators ai home is the

ULINKIN

= (Prov. Pat. No. 5002/23)
THE D.C. HOME BATTERY. CHARGER

which charges yout accumulalor free of cost whenever you are using
electricity for hgbtmg or heaung purposes.

Requires no attention and cannot go wrong.
AUTOMATIC IN ACTION

PRACTICALLY EVERLASTING

Price £2_N,:-N2miio co-mpleta. O n e Of the
with completesimpleinstructions for fixing Wo n d e r s o f R a d i o

Illastrated Pamphlet FREE |

on request,

"l

iSzagsk

For Direct Current only,

Sole Distributing Agents: The Sterling “ Audivox” Loud Speaker. Good
UL GR“’:&“D":‘Q;‘ SERVICE I to hear and good to look upon. Full in tone
71, Fleet Street, London, E.C.4. | yet mellow ; ample in volume yet distortionless.

Agents wanted.

It performs its pleasant duty of entertaining just
as effectively outdoors as indoors. Its volume
ts limited only by the amount of low frequency
amplification used. In the brown floral design
the Sterling ““ Audivox’’ completely satisfies those
who- appreciate that a loud speaker can be
unfailirgly perfect in reproduction and artistic
at the same time. Test the Sterling “ Audivox”
before you buy. Your dealer will willingly
demonstrate its powers. Hear it to-day. One
of the Wonders of Radio? You'll sayit is!

e

This loud speaker is supplied in two resistances—
120 and 2000 ohms—and in four finishes as
follows :—

The DRUMMOND 4.in. Multi-purpose Lathe. In Black Enamel .. .. .. £ :15:

In Brown Floral design .. 6o £ : 17

®
Make it yourself! In Black and Gold Floral design ..  $6: 0:
i . ! In Black Matt flmsh with Orlental
—half the fun in Wireless is gone design .. ) . £9: 9.
if you buy everything complete
Winding coi's, turning up formers, plugs, knobs—a hundred
and one jobs, drilling, slotting, boring, screw-cutting—all may e
be done well and cheaply on the Drummond. A contact stud
—or a bush for your car—make it yourself, and pay for the
athe with the money you save.
REID HILL,
DRUMMOND Bros. Ltd, GUILDFORD, O u S eakel
——Post this Coupon—— ]

L2 & &+ 4§ R B & & 1 J§ § "F ]

| =======1) Hear it at your dealer’s
Please send me, post Name .......
b g ol Adot. of STERLING TELEPHONE & ELECTRIC Co., Ltd
d efe;'red payment Addre: Manufacturers of Telephones and Radio Apparatus, elc.
system. SS B o T T TAP USSR 210-212 TOTTENHAM COURT ROAD, LONDON, W.1

Works . DAGENHAM, ESSEX

(Send in unsealed en-
velope fordd.) eveeriieiiiiiieiiieniinen, Crecrenaas Seveesarene cesnrunensry

In replying to advertisers, use CGCUPON on last page 157
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THE FORMO-DENSOR

WITH INTEGRAL  VERNIER,
SINGLE KNOB OCONTROL by
entirely new principle.

.01 u¥ . 10/6
.0005 pF - 9/3
0003 uF - 8/6
LOWEST MINIMUM CAPACITY.
Overall dimensions under panel,
.001, 3% i3 0005, 24in.; .0003, 1} in.

JIE;

i

FORMO-SERVICE |

EFFICIENCY. THIS CONDENSER OF SURPASSING MERIT
REPRESENTS THE GREATEST ADVANCE YET MADE IN CON-
DENSER DESIGN AND IS A PERFECT ENGINEERING JOB.

_ The VANES are grooved in order to increase the area, and reduce the bulk of the
instrument as a result. The .coiuF has only 34 vanes, instead of the usual 57, and the
overall length under panel is only 34 inches. e 4 '

The GROOVING imparts great rigidity to the vanes, €liminating all risk of buckling;
consequently close spacing can be made more safely than with any other condenscr.

There are NO SPACING WASHERS in the stationary vanes, cups of special design
being formed on the vanes, which interlock, rendering the spacing absolutely accurate,
which is impossible in ordinary condensers. Z=,

THE INTEGRAL VERNIER is the most original, effective, and
simple to te yet introduced, and one knob .controls both the Vernier
and Main Vanes. A slight downward pressure brings the Vernierinto use.

THE BEARINGS are of special design, and the adjustment is mechani-
cally perfect.

THE END PLATES are of special non-conducting composition,
being much superior to the usual metal end-plates, fitted for cheapness.

| FORMO TRANSFORMERS have established them- 1
selves as being second to none in Quatity, Performance

| and_Price.

, We are daily meoeiving testimonials from discrimi-
nating experimenters, who, after camparative test,

| unanimously adopt FORMO TRANSFORMERS.
No effort is spared to make them the best obtain- -

| able, while the large sales and the Company’s wel-
equipped works result in lower prices than anyether
high-class TRANSFORMER,
A—Ratio 1-2 C—Ratio 14
B—Ratio 1-3 D—Ratio 1-5
Also 1-10 for the new High-Tensionless Circuits

s &
sy WHY NOT INSTALL € MICROSTATS ™ 2

AND HAVE MICROMETER FILAMENT CONTROL FROM ZERO TO 200 OHMS

THE FORMO COMPaNY
{ARTHUR PREEN & CO., LTD.).
Cffices & Workss 22 CRICKLEWSOD LANZ, MW.2,
'Phone : 1787 HAMPSTEAD.

Nz

IR

I

1
i

i

Suitable for any Valve using either Accumulator or
Dry Battery.

WHATEVER Valves you are using, the
MICROSTAT is the finest form of filament
contrel you can possess, and will beyond qu2stion

IMPROVE YOUR RECEPTION.

It functions on the carbon powder principle
and is absolutely Silent in Operation. Perfect
micrometer variation is obtained with ease by
one knob. A special spring prevents any
possibility .of ¢ packing.” :The new model
provides for one-hole fixing and screw terminals.
Under panel space only 1 inch.

The MICROSTAT is a master patent—Beware
of various imitations., List Price 2/9

If your local dealer does not stock, send us his name
and address on a postcard, and we will send him the
MICROSTAT marked with your name.

HHRRHAGTT RS

I

(TR

il

'Phone : Gerrard 575-6.

HIHHRIA

B‘J

[
thh =
% =

thern Depot (Wholesale) : 101, Old Christchurch Rd., South Western Depot (Wholesale) : Central Mill,
%%imeer::ou?l)x. e ’g‘)hone: Bournemouth 3573 Raleigh St., Plymouth. ’Phone;: Plymouth 2481.

A T

FEQ BROS., LTD.,

Head Office : 12,13, 14, GT. QUEEN STREET, KINGSWAY, W.C.2

'Grams : Zywateseng, Westcent.

T
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In replying to advertisers, use COUPON on last page
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SINGLE VALVE CIRCUITS

HOW TO GET THE BEST RESULTS WITH SIMPLE APPARATUS. :
By JOHN SCOTT-TAGGART, F.Inst.P., AM.LEE.

An article of great importance to every beginner.

MODERN WIRELESS
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HE' single valve user is rather
apt to be neglected, perhaps
because few remain single

valve users for more than three
months. The desire to add another
valve and .open up perhaps four
times as many circuits iS so great
that the new comer to the valve world
soon deserts the ranks of the ‘ one-
valvers.” The reason is probably
that the only additional apparatus
required is the valve itself, and, of
course, a rheostat and holder. The
Same batteries, telephones, etc., all
suffice, and although a low-frequency
transformer is also usually added,
yet there are a very large number of
circuits in which two valves may be
used without any .iritervalve trans-
former- at all,

I propose to deal; at present, with
single valve circuits, and these will
be of interest, not only to the man
with one valve, .but also to those
possessing two valves, because each
and every circuit given in this article
may be followed by a low-frequency
amplifier valve to increase the signal
strength. The method of doing
this is explained later,

The Method

Probably the best way of dealing
with the ‘matter 'is to lay out the
circuit, and to have a few notes under
each one. A few general remarks,
however, may be made which will
guide the beginner as to which
circuits he may use with confidence.

Fig. 1 is probably one of the best
circuits for™ the absolute novice to
try out. The valve now is used as a
low-frequency amplifier or note
amplifier, an intervalve transformer
T, T, being used. The primary
T, is connected in place of the
telephones in the crystal receiver,
and the secondary T, is connected
in the grid circuit of the valve. The
position of the rheostat and the
telephones should be noted. Pro-
vided a good quality transformer is
used, this circuit will give no trouble
whatever, As regards the batteries
to use, if bright emitters are to be
employed, the best voltage to use is
a 6-volt accumulator, and the
capacity of the accumulator should
not be less than 30 ampere hours
(this is often the *‘ lighting '" capagity

- arrangements,

and is to be distinguished from what
is called the * ignition” capacity,
which is only one-half of the lighting
capacity of an accumulator). A smaller
capacity accumulator will, of course,
work for a one-valve set, but as
you are sure to be requiring more
valves later, this size should do very
well, although any reader who can
afford it would do still better to
buy an accumulator having a capacity
of 50 or-60 ampere hours, or even
higher.  The telephone receivers
should be of high resistance, e.g.,
2,000 ohms, or upwards. The valve
may be any of the well-known makes
now on the market; they are all
very much alike. If a dull emitter
valve is employed, a smaller accumu-
lator may be.used, and the size of
the filament battery will . depend
upon the voltage of the valve. This
varies from 1 volt to 5 volts, so that
on the whole, for general purposes,
it is probably best to stick to a 6-
volt accumulator.

Another Good Circuit

The circuit given in Fig. 2 is
probably the next best circuit to try
out. The condenser C, i1s what [
have termed the '’ constant aerial "’
tuning condenser. It has a capacity
of o.00or uF (uF, of course, is the
recognised symbol for microfarad, a
unit of capacity). The object of this
condenser in all the different circuits
is to.enable one to specify. what coils
to use for special purposes. For
-example, when such’a condenser is
used in the aerial circuit, and the
inductance L is shunted by a variable
condenser C, of 0.0005 uF capacity,
it is possible to specify what par-
‘ticular coi! will cover a given range
of wavelengths independently of
the particular aerial employed. This
is a great convenience, and is not
possible with ordinary tuning
because  different
aerials vary so much that, while one
coil might be necessary on one aerial,
a larger or smaller coil might be
necessary on another to give a given
station. The wuse of a constant
aerial tuning condenser eliminates
these differences, and it is possible
to state that a No. 50 plug-in coil
may be used to cover a wavelength
range of about 300 to 500 metres on

159

all aerials, although when the station
to be received has a wavelength of
over 420 metres it may be found
that better signals are obtained by
using a No. 75 plug-in coil, instead
of a No. 5s0. These coils will give
the ranges stated with a o0.0005 uF
condenser in parallel-on any aerial,
and the data may be applied to
any of the circuits, almost, given in
this article. It may certainly be
used in connection with any circuit
using constant aerial tuning.

Use of Reaction

Fig. 3 shows the use of reaction,
and this is a circuit which the
beginner should feel quite at home
with. He should try reversing the
leads to the coil L ,, and avoid coup-
ling the coil L, too closely fo L,
which would otherwise result in self-
oscillation. Signal strength should,
of course, increase as L, ‘is brought
closer to L,, but the condenser C,
should be varied. It is’ important
for the beginner to remember that
whenever he varies the reaction he
should also retune. Merely in-
creasing the reaction will very
frequently result in no increase in
signal strength, Of ‘even a decrease,
unless retuning is carried out.

Capacity Coupling

Fig. 4 is also a reaction receiver,
the reaction this time being obtained
through what is known as ** capacity
coupling,” the grid and anqde form-
ing a small condenser which serves
to pass some of the amplified currents
from the anode circuit back to the
grid circuit. The variometer in the
anode circuit should be of a large
type suitable for this purpose. . The
circuit is in very common ‘use in
America, but I cannot recommend
it very strongly for general use.

An H.F, Circuit

Fig. 5 .is a very simple high-
frequency amplifier circuit, which
may be tried after, say, Fig. 3. In
this case a tuned anode circuit
L., C; is connected in the anode
circuit of the valve, a crystal detector
and telephones being connected
across this circuit, The circuit L,
C,, of course, is tuned to the same
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Fig. 1.—One of the best circuits for the absolute [li‘liimll-'lllml.
novice. The valve is used as a low-frequency .2.—-The next best to try. This circuit
amplifier. / incorporates constant aerial tuning.
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Fig. 3.—A circuit utilising reaction. It is very

simple to use, but if not carefully handled will Fig, 4.—Another form of '_'e"c“"'" receiver, this
radiate badly. time using capacity coupling.
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Fig. 5.—An extremely simple high-frequency ampli- Fig. 6.—A modification of the Fig. 5 circuit,
fying circuit which will increase range of reception. using a high-frequency transformer for the coupling.
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Fig. 7.—A high-frequency amplifying circuit, im- Fig. 8.—A reaction circuit which is very selective
proved by the addition of reaction. This will owing to the manner of coupling the aerial to the
increase the sensitiveness considerably. grid circuit.
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You may be making a
simple Crystal Set or a
Transatlantic Receiver ; in
either case, by using Bow-
yer-Lowe Square Law Con-
densers you will increase
the efficiency and interest
of your production.

Your set will be more
selective on account of
low losses, while wave-
tengths will be separated
evenly  throughout the
scale; there will be NO
crowding at the lower end

he difference is—
all the difference

of the scale, NO difficulty
in tuning, NO uncertainty
in calibrating your in-
strument.

Receivers you have already
made as well as those in
course of construction can
be given far higher effi-
ciency by using Bowyer-
Lowe Square Law Conden-
sers. Substitution presents
no difficulty because these
condensers are exactly the
same size as the ordinary

type.

In Wavelength Range, Selectivity, Volume

the Bowyer-Lowe Square Law Con-
denscrissupreme. Losses have been
reduced to such a minate amount
that the capacity ratio of every type
15 astonishingly high ; so high that
for most portable sets a smaller
Square Law Condenser will give
the same wavelength range as a
larger ouc of the ordinary kind.
In the Sjuare Law Condenser of
the .0205 type the capacity ratio
1s equal to 150 to r.

Consejuently these Condensers
yield greater volume and range as
wall as the more obvious advantages
of ease in tuning, especially H.F.
stages, and simplicity of calibration.
For the exacting rejuirements of
the latsst circuits no ordinary

Bowver-Lowe

condenser will give results approach”
ing those attainable with the
Bowyer-Lowe Square Law type.
Builders of The Super Heterodyne,
Reinartz All-wave and Reflex
Circuits will find their tuning
tremendously Si‘nl‘l)liﬁed by the in-
stallation of these condensers.
Calibration Charts and Drilling
Template are supplied with every
one.

You_owe it to yourself to obtain
at once full particulars of these
supreme condensers. A postcard
will hricvg all the Information you
need. rlte at once while the
matter is betore you.

Drop us a
line NOW.

JIIITIIITE

buy

Good dealers stock them.
them locally order direct from

Bowyer-Lowe Co., Ltd.,
LETCHWORTH.

If you cannot

In veplying to advertisers, use COUPON on last page
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'The inimitable “L.F.”
;—Woodhall Number

One.

| IT 1s conventional in appearance, but unique

in what 1t accomplishes.  Put a “ WOOD-
‘ HALL No. 1" in your S.T.I100 set and hear
| (3, the “ broadcast’ come
through in full volume
—distortionless, mellow,

(

and doing full justice to
every pitch from the
nightingale’s note to the
deepest bass chord.

Parasitic noise is eliminated by ‘' cushioning.” Much
of the hissing, grating noise common to inferior trans-
formers is due to actual mechanical vibration of the
windings. The many thousands of turns of wire in the
“ WOODHALL No. 1" are cushioned by simultane-
ously-wound fine silk.

High primary impedance is responsible for the big
amplification factor of this Transformer : do not be
misled by * high ratios ™ often claimed. Although
its turn-ratio 1s only 1 : 2'8, it accomplishes more in
pure-toned amplification than any other on the
market.

It passes four rigorous tests : the windings are first
tested for continuity and resistance ; each bobbin
then undergoes a full test on actual broadcast trans-
mission, which is repeated after complete assembly ;
then the actual resistance between windings and
between windings and frame is measured on special
apparatus, and each Transformer finally ** passed out
by experts. . . . And any that do not come up
to cur very high standards at each of these
tests are rejected.

Its price is the lowest at which such a Transformer can
be produced. . . . It is a real instrument, and is recom-
mended by the highest authorities. . . . Most high-

grade Dealers carry stocks.
. 23/6

PRICE

‘WOODHALL)|

Guaranteed Components

‘Ask your Wireless Dealer for them. In case of difficulty send P.O. dirett, giving name
of your Dealer. We pay postage. Dealers should specify ** Woodhall-Wireless ' in
ordering from their usual Faclors or Wholesalers.

The Woodhall-Wireless Mfg. Co.
55, Cardington Street, Euston, N.W.l
Telephone : Museum 8566. Wholesale only.
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=4 WIRELESS LOUD
SPEAKER

ﬁI AMPLION
VE,,, JUNIOR
1 N with Floating Diaphram
oy | 2116
1’4’qw The AMPLION
- JUNIOR
DE LUXE

with Floating Diaphram

§2:2:0

Price Reductions

o HESE models incorporate the latest develop-
. ments in Loud Speaker construction. . . .
Colourable imitations of the above original
designs having been placed upon the market . . but
without the patented features exclusive to the
Amplion and essential to Loud, Clear and truly
Natural reproduction . . the House of Graham has
decided to protect the public by marketing genuine
Amplion models at these greatly reduced prices.

o4

)

5
v/

ey ALFRED GRAHAM & COMPANY >
I: e ) 2 ey sk ()

H W taiiait St. Andrew’s Works, Crofton Park, w TG S

@ ' - St., (’;lapham-,’S.W..; =

7 :

s Catgreen, London.” LONDON, S.E.4.
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Fig. 9

.—A modification of Fig. 8 circuit which
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Fig. 10.—A peculiar but interesting reaction circuit
which can be used with a slider coil.

is also very selective.

,n[[—-]

AA
VWA

{lilll/J

lllii}llllllllillll
Flg. 11.—Capacity reaction with a circuit similar to
that of Fig. 8.

Fig. 12.—A very

l ' —thﬂltlilllllllﬂlll

selective circuit of considerable

experimental value.
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Fig. 13.—An interesting circuit similar to that of Fig. 14.—A very stable reflex circuit giving
Fig. 12 but with capacity reaction.

powerful signals.

Fig. 15.—A modification of_ the

Fig. 14 circuit,

asing a different method of feeding back the energy
to the grid circuit.

Fig. 16.—A similar circuit using a tuned anode
cotl in place of the high frequency transformer.
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Fig. 17.—A reflex arrangement in which a
transformer is included in the aerial circuit,
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Fig. 18. — The previous circuit modified to give
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Fig. 19.— Another reflex circuit in

is employed.

wavelength as the incoming signals.
Fig. 6 is a modification of Fig.5,a
transformer L., L3 being used. The
secondary L, is tured by means
of the condenser C., which will
usually be of 0.0003 xF capacity. The
high-frequency transformer L, L,
may be made, but the most efficient
types are best purchased from a
reliable firm. The transformers are
sold to cover a certain rangz; for
example, the most useful for broad-
casting would be one.covering from
300 metres to about 650 or Goo
metres, with a 0.0003 uF variable
condenser.

While also using high-frequency
amplification, the benefits of reaction
may also be enjoyed by coupling
the anode inductance to the grid
coil, as shown in Fig. 7. Here
again it is important to re-tune both
variable condensers when an adjust-
ment of reaction is made. It is
also important to try reversing the
reaction coil, because frequently a
reaction effect is obtainable which-
ever way the anode coil is connected,
the reason being due to the capacity
coupling through the valve being
greater than the inductive reverse
reaction which may be taking place.

Fig. 8 is a very selective circuit,
which. however, will not be found

which reaction

to give any better results than the
circuit in Fig. 3. It will be seen
that the inductance L, has the earth
tapping taken where illustrated, while
the aerial is connected to a point
which may be variable on an exten-
sion of the coil L.,. The coil L, and
its extension may all be wound on a
single cardboard tube of, say, 3}
inches diameter, the number of
turns overlapping beyond the earth
connection being, say, 15. [appings
at 1, 5, 10 and 15 may be taken.
The number of turns of inductance
. above the earth connection will vary
according to the wavelength range,
but about 70 turns will usually cover
the B.B.C. stations, the condenser
C, having a maximum capacity of
0.0005 uF.

Fig. g shows a modification of
this circuit, in which the aerial coil
consists of about 10 turns wound
directly over the secondary coil L,.
The advantage of both these circuits
is that different aerials produce
practically no effect on the adjust-
ments of the variable condenser C,.
The effect is, therefore, very similar
to constant aerial tuning, except
that plug-in coils cannot be used
conveniently.
the absolute beginner to try these
special circuits.

164

I would not advise

reaction effects.

Fig. 20.— ,The method of adding low frequency
valves is shown here.

Fig. 10 shows another circuit
which may be used with an induct-
ance coil having two sliders. The
gitcuit is rather trizcky to work, but
it is interesting because it shows
another example of introducing re-
action into a receiving circuit.

Fig. 11 shows still another method
qf obtaining the same effect. This
circuit is very similar to Fig. 8, but
this time reaction is introduced into
the circuit-L, C,, not by magnetic
coupling,: but by capacity coupling
provided by the variable condenser
C.. The size of this will vary with
individual cases, but will usually be
quite small, say, o.co0z uF. The
inductance L. may be a No. 250
plug-in coil ; this is a useful size
for all choke coil purposes for
broadcast reception.

Fig. 12 is a very selective circuit
which is of considerable experi-
mental interest. The potentials
established across the capacity across
grid and filament are applied to
the grid, the valve, of course, acting
also as a detector. Reaction s
introduced into the aerial circuit by
coupling L., to L.;. The condensers
C,; and C,; may have a maximum
value of 0.0005 pF. This is not a

(Continued on 167.)


http://www.cvisiontech.com
http://www.cvisiontech.com

July, 1924

Inefficient Condensers resulti n considerable loss of signal strength. Condensers with
Wigh electrical losses are shown inefficient against the ™ &.B.”’ with an electrical loss

SUPER ALL-METAL.

Guaranteed for six ‘months.
A few of the individual dis~
tinctions which make this
* JB.* moded a scientific in-
strument in

mechanical w01
precisiom
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400025 ..
Jooauz ..
0001 ..
Vernier. .

‘Vanes 3 glain metal bearings
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hole fixing.

Buy *J.B."” for every circuit.

(First Floor)

Get them from your dealer, or
direct if he is out of stock. Post: One, 6d.; Two, 9d.; Three, 1/-. ?m D

JACKSON BROS,
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Remember that mount-
ing clips are supplied
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ordinary valves.
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GREAT EASTERN ST., LONDON. E£.C2.
118, George Street, Edinburgh and Brarch°s.

Condenser Experts.

Trade Inquiries invited. & s

It shows the actual components
required for a given circuit, each in
its relative position for wiring up.
Thousands of experimentalists and
home constructors are building with
the aid of this book.

from your dealer to-day.

BrownBrothezs
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Get a copy

Price 1/-

umbrella.

Kindly order
from  your
dealer. We
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VALVE ENERGY

Constructors whose. receiving stations are removed outside the *‘ Safety ** range
of any particular number of valves perforce find solution to weak reception in the
addition of another valve,

Here the magic eergy of the MYERS finds its elemeat, By reason of its scieatiic
construction—the grid and anode leads are brought out at opposite ends—the
MYERS is pre-eminent where weak initial signal strength is encountered.

Absorhing none of the precious input-energy of fow imp s P ng
none of the inter-electrode capacity present in ordinary valves with bunched leads,.
and being perfectly vacuumed, the entire elestron stream—vitally essential for pro-
ducing high amplification—therefore reaches the anode.

These factors——present to this useful degree only in the MYERS —is why you
should fit MYERS- -the valve with magic energy.

MYyers

y

I

Valves

PRACTICALLY UNBREAKABLE

Universal, 12/6 - 4 volts ‘6 ampe.
Dry Battery, 21/ - 2} volts 25 amp.
Plate voltage, 2 volts—300 volts

PO P A A R

Printed instructions for operating the :
MYERS are packed in each carton. Itis -
: advisable strictly to adhere to thosereferring +
: - to Rheostats and to the filament batt, :

Car}strudar’s who are anxiousto get the maximum yesulls from their Sets should insist upon S at
their dealer’s.  If he cannot supply, resist substitition and send to nearest selling agent or divest 4o:—

Cunningham & Morrison,

49, Warwick Road, Earl's Court,
LONDON, - S.W.5
Fhone: Kensington 723s. ‘Grams: Myerstubos, Fulroad, London.

csessnern

In replying to advertisers, use COUPON on last page

Apart from its remarkable i

output energy tke MYERS
pessesses an equal measure
of sensitiveness to control
Employed in the H.F. stage
this property becomes em-
phasised to a degree which
proclaims the superiority of
the MYERS over any
ordinary valve,

For such work the * tuning-
in” «of Distaut Telephony
resolves into a duty of the
Rheostat, so sensitive is the

MYERS t{o the warying
initial signal- strengths of
Distant Stations. You are

best advised to fit MYERS
on your H.F. Pancls.

AGENTS :

LONDON.—The Dull Emitter
Valve Co., 83 Pelham Street,
South Kensington, S.WV. 7.

Phone: Kensington 3331,
MANCHESTER.—R. Davies
& Sons, Vidoria Bolt and
Nwt Works, Bilberry Strect,
Manchester.

NEWCASTLE. — Gordon
Bailey & Co., Cousctt Cham-
bers, Pilgrim  Street, New-
castle.

LIVERPOOL.—4pev Electri-
cal Supply Co., 59, Old Hail
Streel, Liverpool.
GLASGOW. — Milligaw'
Wareless Co., 23-25, Renfrew
Street, Glasgow.
YORKSHIRE.—H.
worth  Sellers,
Buildings, Leeds.
SOUTHERN COUNTIES.
DED A, 4 Tennis Road,
Hove, Sussex.
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Say “ ATLAS " and have the finest
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market wound in twin-wire, affording
greatest circumferential area and
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Imitation, in trying to attain the
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Note the special design of the new
Male insert. It is double slotted,
and compensates for variations. in
different makes of coil stands.
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Extract from Article in
‘* Amateur Wireless,”’ May 10/24

The full set consists of eighteen
coils, covering all wavelengths
from the shortest to 26,000 . . ,

These coils have been very care-
fully designed with a view to
reducing the distributed capacity
and the high-frequency resistance.
The result is a very sound type
of inductance of great efficiency . . .

Actually tests showed that they
left nothing to be desired in
point of efficiency, signal strength
being excellent, whilst there was
a marked gain in selectivity over
the basket inductances used as
standards. There was no ten-
dency to oscillation in the set, and
the coils behaved in every way as
expect thoroughly
and reliable inductances
These coils can be
well~
which

everfy.

sound
to behave.
recommended as sound,
designed components in
the amateur can place
confidence.

Manufactured only by

H. CLARKE & CO. axcuester) LTD.,
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The Fig. 1 circuit in pictorial form.

(Continued from 164.)

standard circuit, but will be of
interest to the experimentalist.

Fig. 13.is a- somewhat similar sort
of circuit, but this time reaction is
introduced into the aerial circuit by
means of a variable condenser C,, a
choke coil L, consisting of a No. 250
plug-in coil- being employed.

Coming now to reflex circuits, the
drrangement of Fig. 14 may be
recommended for giving really stable
results, This circuit is- equivalent
to one stage of high-frequency
amplification, detection, and a stage
of low-frequency amplification. The
result is, therefore, equivalent to the
use of acouple of valves and a crystal
detector. No means of providing
reaction in this circuit is given, and
this is probably just as well in the
case of beginners. In these reflex
circuits ' it is usually desirable to
connect -the O.S. terminals of the
step-up transformers so that the O.S.
terminal is nearest the grid. The
connections to the primary may be
reversed to find out which way gives
the best results. A fixed high-
frequency transformer L, L, is used,
and a condenser C, having a maxi-~

é— LT +

mum capacity of o.0003 pF is
employed across L; for tuning
purposes: - It is important to see
that the transformer L, L, is of
suitable size to cover the wave-

MODERN WIRELESS

shown. This time the secoadary of
the transformer T, is ccnn-cted
across grid and filament, a ckoXe c2il
L, being connected in the pcsition
shown, this <choke coil con-
sisting of, say, a No. 250 coil. A fixed
condenser C;, having a capacity oi
0.0003 uF, is connected where
shown.

Fig. 16 is another arrangement
using a single valve as a dual circuit,
this time the anode circuit con-
taining a tuned circuit L., C, tuned
to the incoming wavelength. The
maxnified oscillations in this circuit
are rectified by the crystal detector
D, pass through the primary of T,
and so introduced into the grid
circuit of the valve via T,. The
choke coil L is used as before.

A simpler arrangement than this,
using a tuned anode circuit, is illus-
trated in Fig. 17. The introduc-
tion of the iron core transformer into
the aerial circuit was made by the

A

How to join up the Fig. 3 circuit.

length range desired (see remarks
above).

Fig. 15 shows a modification of
the circuit in which a different
method of feeding the low-frequency
currents back into the grid circuit is

The Fig. 5 arrangement in graphic form

167

writer and may be applied to all
kinds of dual circuits. 1In all cases
the telephones may be connected
next to the anode of the valve,
although this is not recommended.
It may, however, be tried in certain
cases, and has been known to improve
results when a tendency to buzz was
noticeable.

Fig. 18 shows the Fig. 17 arrange-
ment with the anode coil coupled
back to the grid coil to produce a
reaction effect. This circuit is a
very good one, and resembles the
first valve of the S.T.1oo circuit,
A 100,000 ohms resistance may be
connected across the grid of the
valve and the positive terminal of
the accumulator if there is a tendency
for a low-frequency buzz to be set
up. There will always be a tendency
for this whenever reaction is applied,
so -that care should be taken not to
increase the reaction too much.

Fig. 19 shows another circuit in
which a reflex reaction arrangement
is employed. This time the method
of feeding back the low-frequency
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y:3 i . the grid ‘circuit of another valve.
The O.S. terminal of T, should be
connected to the grid of this second
valve V,. The rheostat R, is con-
nected in the position shown, and
the two filament connections,—L.T.
and+ L.T,, go to the same accumu-
lator that feeds the first valve.
Where +~ H.T. is marked on the
diagram, a lead is taken to the
positive terminal of the high-tension
battery. The telephones, of course,
may be replaced by a loud speaker.
Pictorial circuits are given of the
more important arrangements shown
here for the benefit of the beginner
who finds some difficulty, at first, in
following the circuit diagrams.

The Four Valve Family Set.

To the Editor of MODERN WIRELESS.
. 0y R y SIR,—You may be interested
! The F:g.l 14 circuit works out quite simply. to know the results I haveobta ned
currents is similar to that illustrated
in Fig. 16. e T e
Adding L.F, Amplifiers
A single valve low-frequency
amplifier may . be .added to almost
any of -these circuits without any ;
trouble being experienced. This, of |
course, will result in a considerable
increase in signal strength, and a
loud-speaker should be easily'worked
by means of two valves with most
of these circuits up to 10 miles from
a broadcast station, and sometimes
as much as 30 miles. The method
of doing this is illustrated in Fig. 20.
The terminals A.B. represent the
telephone terminals which, in most
cases, will be shunted by a fixed
condenser already existing in a single
valve circuit. These terminals A.B.
are connected to the primary T, of
the step-up intervalve transformer - . —
T, T., the secondary of which is in How to join up the Fig. 17 circuit.

with your ‘ Four-Valve Family
Receiver.”

The first night I tried the set I
received Birmingham and Aber-
deen, using only an indoor aerial.
The local station came - through
with such power, quite loud enough
to fill a medium-sized hall. The
following night I received Glasgow,
although there was- much inter-
ference by Morse.

The quality and tone of the
results of the set are quite remark-
able, exceeding all the results
obtained from other circuits. I
think this is very good, considering
that only an indoor aerial is used.
+ Thanking the MODERN WIRELESS
for ‘all the information I have
received through its pages, Yours
respectfully,

- o . ERNEST TOPPER.
Mile End, E.

H.

.T|
£
]

The Fig. 18 circuit has proved a favourite with many.
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and secure wider Ilimits [
— of variation -—

The max mum possible closeness of coupling
can also be obtained. The holder will take |
the largest size (No. {500) of crdinary plug-in |
coils, both in the lower fixed plug—which

The Polar Universal 2-coil Holder is for those
who desire the obvious advantage of obtaining
the widest possible limits of variation when
coupling two circuits.

It consists of two parts—one fixed and the
other displaceable in the same plane—or at
right angles to it, or completely reversed.
Variety in adjustment is therefore unlimited—
a decided advantage in rapid experimental work.

is horizontally arranged—and in the moving

plug; is still secure and

the adjustment

steady with these heavy coils.
no rubbing or sliding contacts.

There are

British made and fully covered by the POLAR GUARANTEE of reliability.
Provisionally protected under the Patents and Designs Act.

The Universal Coil Holder is obtainable of all Polar Stockists or direct.

Mounted, 13/=

Unmounted, 10/6

Postage 6d.
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the youngest Cathedral organist

ERHAPS you have built a
in Europe.

Set and iou cannot get

it to work—don’t worry,
let a Radio Press expert help
you. Probably you have made
some little slip in the Circuit—
maybe you have misread the
wiringinstructions. All youneed
is a copy of

Pictorial
Wireless
Circuits
By Oswald ]J. Rankin.

(Radio Press Series No. 8.)

O matter whether you are listening to Handel, Bach, Mozart
N or any of the great masters of the past, you cannot obtain
the true interpretation of their works by Radio unless you
use a Loud Speaker capable of rendering loud and sonorous passages
as truthfully as delicate airs.
The ordinary Loud Speaker for instance, using a flat diaphragm is
compelled to compromise between extremes of the harmonic scale—
and, as everyone will appreciate, a compromise can never be entirely
satisfactory.

 \——— N\

+ANY AN

N

The Tbl'OWll, on the other hand, because it uses entirely different
principles, is remarkable for its fidelity of tone.’ Its cone-shaped
aluminium diaphragm—as thin as paper—is anchored at ‘its exact
centre to a vlbratmg reed. Thus extreme sensitiveness 1s obtained
with a complete absence of distortion.

It is a significant fact that the first Loud Speaker ever

made in this country for wireless use was designed
by S.-G. Brown, Ltd., who,- simultaneously, originated
the term - ‘‘Loud Speaker.”” The experience thus
gained has culminated in the production of an instru-

This Book contains scores of
different Circuits, each one of
which is shown in pictorial form
instead of the more technical
diagrammatic manner.

N \e——=A——=\e——=\\

‘ BD in 1685, Handel re-
ceived a thorough musical \

training under  Zachau, the

Cathedral organist at Halle.

When he was but 12 years old

Handel was sent away to Berlin

by his old master becanse he could

teach him no more. Curiously

enough, five years later, Zachau

died and Handel took his place—
u ment absolutely without equal for purity and volume. ‘Thousands of beginners have
bought it and have been able to
appreciate for the first time how

easy it is to wire up a Set when

: the Circuit diagram is under-
S. G. BROWN, Ltd., fiia i R stood.
:tori R Type H.1, 2lin. high:
Victoria Road, 25 120 ohms $5 5 0 No maiter which type of Set
Acton, W.3. il 2,900 ohms £ 8 0 4 you are building, whether Crystal

4,000 ohms £5 10 0 or multi-valve, and whichever

1H St et

N
Retail : ; - type of tuning you will use,

‘ - . Type H.2, 12in. high: variometer or plug in coils, yox;

I 19, Mortimer Street, W.1. 120 ohms =\ 85 | D wnllﬁ_ndawxdcvanetyotpractncal

15, Moorfields, Liverpool. 2,900 ohms £2 8 0@ circuits shown in a manner even

4,000 ohms £210 0 the veriest novice can readily

understand.

From all Booksellers or
sent post free 2d. extra

direct from Publishers. 1/ 6
Radio PressTtd

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT, STRAND.W.C.2. |

5 Loud
Speakers
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Gilbert Ad. 964.
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The Best H.F. Coupling
NE is quite often asked the
question : What do you
think is the best high
frequency coupling for all round
use ? The answer must depend
rather upon the circumstances and
particularly upon the experience
of handling multi-valve sets pos-
sessed by the user. It will
obviously be folly to recommend

anything very sharply tuned and
{{}\\
P70
/{ : : (}I/
Ce }*ﬁj:\
—iF 2
1 ma
i Fe : :E—
T § s
2 -
Bl . =
= ~4l+—
=1 5
- I L

Fig. 1.—An interesting test:

therefore likely to be unstable
unless most carefully handled to
anyone who does not know a good
deal about the little ways of valves,
who is unable to recognise oscil-
lation when it occurs or to check’
it when he does recognise it, and
who is incapable of bmldmg a set
in such a way as to minimise the
effects of unwanted capacities.
To such a person one would suggest
some kind of aperiodic or semi--.
aperiodic coupling such as the
resistance wound. transformer or
the anode coil made of very fine
wire and therefore containing a
resistance sufficient to flatten the
tuning to some extent. Again,
what is meant by the words ““ all
round "’? If they are used rather
loosely and are intended to cover
no more than the reception of
broadcast telephony on wave-
lengths lying between 300-and 500
metres then the problem is' fairly
simple. - But -if by all round is
meant a coupling which will give
g'ooﬂ resulty on all wavelengths

from, say, 8o metres to 23,450 (these
are about the shortest and ‘the
longest in general use), and if it is
intended to cover the reception of
spark and C.W. signals as well as
telephony, then matters become a
little more complicated.

" The Purpose of the Coupling

It may be as well in the first place
to see what purpose the coupling
serves in the circuit whatever form
it may take. If we make up a
circuit like that shown in Fig. 1,
connecting first of all the tele-
phones to the terminals A and B
and tuning in a very strong signal,
and afterwards removing the tele-
phones and substituting a milliam-
meter, we shall find, as might be
expected, that the voltage changes
upon the grid of the valve produce
variations in the anode current
which will be registered by the
milliammeter.. The valve in this
case is rectifying, and-if it is used
by itself in a single valve receiver
current changes are precisely what.
we,_ need, since the telephones are
current operated instruments.  But
suppose that we remove the grid-
leak and condenser. The valve
now becomes a high frequency
amplifier whose output still takes
the form of curieat fluctuations.
If we are to add a further high-
frequency valve or rectifier we
must find-some means of converting
current changes in the anode
circuit of the first valve into voltage
fluctuations, for unlike the tele-
phones the valve is a potential
operated device. A glance at the’
grid volts-——anode current curve
of any valve will show in a moment
that the greater the voltage varia-
tions impressed upon its grid the
greater will be the fluctuations
in its output circuit. Hence the
ideal coupling will be one capable
of converting the current changes
in the plate circuit of the first valve
into the largest possible voltage
changes for application to the grid
of the second. The coupling
between valves, of whateyer kind

171

it is, has also a second duty to
carry out: it must insulate the
grid of the second valve from the
high tension' currents which are
flowing - in ‘the plate circuit of
that which precedes it.

The Transformer

The most obvious form of coup-
ling to fulfil both these purposes
is what in wireless we call the
transformer, though that name is
probably .in reality -quite a mis-
nomer. The transformer proper
is used for hundreds of  purposes
in electrical engineering. Its prin-
ciple is shown diagrammatically
in Fig. 2. Here we have an alter-
nator connected to a primary coil
consisting of a given nuinber of

turns. If a step-up in . voltage
= 1
= E>
I e . 1
ALTERNATOR.

Fig. 2.—Principle of the transformer

is required there will be a larger
number of turns in the secondary,
the voltage step-up corresponding
very nearly to the turn ratio
between primary and secondary.
A step down is obtained in a
similar way by having more turns
in the primary than in the second-
ary. We can apply the output
of the secondary to work by con-
necting it to the terminals of a
motor or other piece of apparatus.
When this is done the transformer
is under load. Now you cannot
increase the voltage in the second-
ary without at the same time
decreasing the amount of current.
Let ‘'us take the case of a’trans-
former with 10,000 turns in the
primary and 40,000 in the secondary
with a very high efficiency. The
transformer as a matter of fact is
perhaps one of the most efficient
pieces of apparatus that man has
produced, the losses in. it being
extremely small; the efficiency
figure for a large apparatus may
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approach 08 per cent. If it were
100 per cent. in the transformer
which we .are considering then an
input voltage of 100 would be
stepped up to 400 in the secondary.
But at the same time, if theappar-
atus worked by the secondary
circuit were drawing 1 ampere of
current, the primary load would
be 4 amperes. To put it in another
way, a 4 ampere current at 100
volts in the primary will give an

but-it is certainly not a big oné.
In the low frequency transformer
the application of a very high
plate voltage to V;in combination
with a negative potential on the
grid cuts down the flow of grid
current to something very small
indeed, in fact the figure of .ot
microampere given in the diagram
is excessively large for a well
adjusted note magnifier, and in
many circuits the current flowing

\

IMA.60Y

IMA 60V

6oV

o

iE————

e

Fig. 3.—Currents in an average three-valve set.

eutput of 1 ampere at 400 volts.
1he action of the transformer
depends upon the load of the
secondary. Now the great differ-
ence between the comiliercial trans-
former and that used in the wire-
less set—a difference which has not
been realised by the majority of
designers—is that. the latter’s
secondary, whether it is used as a
radio frequency or as an audio
trequency coupling, is under practi-
cally no load at all.

‘Primary and Secondary Loads

Fig. 3 shows the steady voltages
and currents in the primary and
secondary circuits of an average
three valve set consisting of one
HF, a rectifier and a note mag-
nifying stage, transformers being
used for both high aand low f{re-
quency couplings. In the primary
of the high frequency transformers
we have a normal current of about
1. milliampere at 60 volts given
by the high tension battery. In
the secondary of the same trans-
former the greatest possible flow
of current will seldom exceed
1 microampere. At zero grid volts
tne grid current of the average hard
valve under test conditions is
seldom more than .75 microampere,
and though V, has its gridleak
connected to the positive side of
the low tension battery, the extra
resistance introduced is two
megohms. One microampere may
therefore be taken as about the
average figure. The voltage of
this circuit we do not yet know,

is for all practical purposes nil. A
practical proof of this may be
obtained by connecting OS to the
grid and leaving IS disconnected.
Theset will in many cases function
almost as well as if the connection
between IS and LT negative were
there. Thus we see that the second-
ary of any type of wireless trans-
former is virtually under no load.
From this it follows that the.
theories of voltage step-up have
little or no application to the
problem,

Do Transformers Transform ?

This is a controversial point.
My own opinion is that they do not.
I hold that the primary of the
transforther serves to allow the
plate circuit of the valve to which
it is connected to be tuned—
we shall see in a moment what
follows from this—and that im-
pulses are transferred from primary
to secondary mainly by capacity.
If this is so the ideal turn’ ratio in
either a high or low frequency
transformer would be 1 to 1, and
actual tests show that little or
nothing is gained as regards volume
by having more turns in the second-
ary than in the primary, and that
the 1 to 1 transformer gives purer
reception with less likelihood of
distortion. In wireless as in so
many other branches of science
we suffer greatly from ‘‘accepted
facts,” which are not facts at all.
A statement is made by some
early writer who is regarded as an
authority, and those who deal
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* subsequently with ‘th& subject do

not bother to question the accuracy
of his views, The thing becéomes ..
in time a superstition, and super-
stitions once formed die hard.
Others which are of the same class
as the turn ratio myth are the idea
that the stranded aerial is more
efficient than one of plain wire
(actually the only marked advan-
tage of the former lies in its greater
strength), that high resistance tele-
phones must be used with a crystal
(try for yourself the effect of using
low resistance receivers on a fairly
powerful signal) and that a tele-
phone condenser is essential.

What the Primary does

In the primary we have a circuit
containing both inductance and
capacity, for even if no shunted
condenser fixed or variable is used
the self capacity of the windings
is always present. A circuit of
this kind may be tuned either
sharply or broadly. If its resist-
ance is small the tuning will be
sharp, but if a resistance is intro-
duced either by the amount ‘of
wire employed in the windings or
by the use of Eureka metal instead
of copper the tuning at once
becomes flat. Let us see what
would be the effect of introducing
the tunable circuit L, C, in Fig. 4.
So long as no signals are coming in
it will have no effect upon the
normal steady plate current which
will flow as usual from the negative
pole of the high tension battery,
then to the plate and so back to
the positive high tension pole,

Ce

e —

.Fig. 4.—The effect of introducing

a tuned circuit.

But when we tune both L, C, and
L, C, to an incoming frequency
then a very different state of
affairs occurs. By tuning L, C,
we mean that we have so adjusted
both coil and condenser that the
impedance of the circuit is now
infinite to oscillations of a given
frequency. In place of a steady
plate current we have now varia-
tions in the anode circuit at radio
frequency. And what is the effect
upon them of a high or infinite
impedance ? It prevents the


http://www.cvisiontech.com
http://www.cvisiontech.com

July, 1924 MODERN WIRELESS

HONEYCOMB INDUCTANCE COILS

(De Forest Patent No. 141344)

ADDITIONS TO EXISTING SIZES.

HIGHER EFFICIENCY ATTAINABLE

The introduction of the three intermediate sizes of HONEYCOMB DUOLATERAL INDUZCTANCE
COILS, particulars and wavelengths of which are given in th: Table below, will be specially welcome
to those radio enthusiasts who have hitherto experienced difficulty in tuning to certain stations within
the British Broadcasting wavelengths owing to peculiar aerial characteristics.

These new coils are additional to our standard range of HONEYCOMB DUOLATERAL INDUZTANCE
COILS (Nos. 25 to 1500) and by affording a greater degree of overlap when used in conjunction with the
British Broadcasting coils (Nos. 25 to 75) they enable certain stations to be received with less values of
parallel capacity and consequent increase in efficiency.

Maximum wavelength (closed circuit) when used
with condensers. of the values indicated.

Coil No.

Price.

0003 mfds.

0005 mids.

.001 mfds.

30
40

220
300
500

280
370
640

430
550
830

5/-

5/2
60 5/4

ARE YOU READY FOR CHELMSFORD?
HAVE YOU GOT THE RIGHT COILS FOR 1,600 METRES?
The following IGRANIC Honeycomb Duolateral Coils will be found specially suitable :—

AERIAL COIL. TUNED ANODE COIL. REACTION COIL.
» No. 150 # No. 250 * No. 200 *
Price 7.10 Price 9'- Price 8/8
All coils are supplied with either plug or gimbal type of mounting.

YOUR DEALER STOCKS THEM. Write for Lists U.74

——

Manchester : 30, Cross Street.
Birmingham : 73-4, Exchange Buildings, New
treet. Concessionnaire for France and Belgium
L. MESSINESI,
t25, Avenue des Champs Elysées, PARIS.
94, Chaussee d’Ixelles, BRUSSELS.
Works :

Elstow Road, BEDFORD.

Newcastle : go, Pilgrim Street.

Glasgow : 50, Wellington Street.
Cardift:: Western Mail Chambers.
Bradford : 18, Woodview Terrace, Manningham,

149, Queen Victoria Street,
LONDON.

In replying to advertisers use COUPON on last page 173
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from Steelwork

N Capetown University there has been erected a
wonderful dome—the steelwork for which is shown

High above

above.

the city, overlooking the

harbour catching a glint of the sun, this new building is
a splendid example of British workmanship overseas.
Observe the clever way in which perfect ngidity 1s

obtained without an ounce of undue weight.

For in

such an erection, the safety of the whole building—and
may be that of the hundred of human beings inside—
lepends in the rigidity end sturdiness of the. hidden

framework.

This rigidity, which is so im-
fertant to constructional engi-
rcers, is really just as important
to Valve users if they would only
just appreciate a few simple facts.

ke C‘;id of a Valve is placed
tetween the filament and the
Anode to catch a percentage of
ke electron stream. In most
valves with straight filaments it
uzually consists of a simple spiral
of wire. In the Cossor, on the
cther hand. it is actually built up
cn a special band of nickel and 1s

hcod-shaped, each wire being

securely anchored in  three
distinct  places. The result
being a Grid of extraordinary
rigidity.

Owing to this skilful piece of
miniature engincering, the Cossor
Valve is entirely free from micro-
phonic noises (often so distressing
when the Loud Speaker is used).
M, for instance, you should knock
your Set when the Valves are
alight, and a banjo-like noise is
produced, your Valves are micro-
phonic and you will never obtain
really pure music.

The only remedy is to substitute Cossor Valves—for no
cther Valve can give the same satisfaction under such

exacting conditions.

Advertis-ment of Cossor Valve Co.,
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Ltd., Highbury Grove, London, N.5.

& This is only one of the

' many exclusive advan-
tages offered by Cossor
Valves. Any Wireless
exgert will lell you
that there are no better
Valves made.

Ma;u{ac;ured in ;
two typ s:

P.". (For De-
: t:;et)\» and _L.l". 12/6
; .2, (\;ﬁ‘l h}[l“;d
e Rl .11

Gilbert Ad. 985
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THERE are stlll plenty
of Wireless enthusi-
asts who bave still to build
their firet Valve Set. If
they are afraid that they
lack skill, here is a new
method which will certainly
smooth out difficalties.

Radio Press have inaugu-
rated a simpliied Envelope
System. Each Envelope
deals with one Receiving
Set in the fallest possible
manner. The instrument
is shown in large illustra-
tions taken from various
angles, and lower views of
the panel are also included.

The instructions for making
are lucid and comprehensive
and eover every possible
detail,. They are written
by an expert in such a
way that even a man who
has never built up a Set
before can go ahcad with
every feeling of confidence.
Enclosed in the Envelope
is a full-sized blue print of
the rear of the panel to
show the actual wiring
diagram.

This Envelope scheme—
which is an entirely new
departure—is proving to be
a method whereby anyone
can build up a first-class
Receiver, prrofessionally
designed, at » most
moderate cost.

Select the Set you propose
building and ordor your
Enveloie from your Book-
seller to-day.

The Series :

No. 1. How to build
up the S.T.100 ...
No. 2. How to build
a ‘“Femily” Four-
Valve lieceiver v, 208
How to build
t ‘¢ simplicity *’
‘Three-Valve Receiver 26
No. 4. Hew to build
the * All Concert
Le Luxe’’ Receiver 2 6
Pecstage 3d.

1/8

, simplified
- Enwvelepe System |

In replying to advertisers, use COUPON on last page
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current passing through L2 from
chapging. If the circuit contains
so little resistance that we -can
obtain really fine tuning then the
current changes will be nil; but
if there is resistance, and so broad
tuning,. then fluctuations will
occur though they will be slight.
The result then of employing a
tuned circuit suchas L, C, is to
suppress the current changes which
would otherwise take place owing
to the voltage fluctuations upon the
grid.of the valve. A positive im-
pulse reaches the grid ; the anode
current tries to rise but is prevented
from doing so. We can see just
what takes place by reference to
the three curves shown in Fig. 5.
These are actually the curves of a
power valve, but they will serve
very well for the purpose. With the
grid at zero the current passing is
6 milliamperes at a plate voltage of
about 8o. A positive half cycle with

- a value of 3.8 volts tries to raise the

plate current to something over 9
milliamperes, butis prevented from
doing so by the choking effect of the
tuned circuit L, C,, across the in-
ductance of which occurs a fall in
voltagesufficient to keep the current
down to 6 milliamperes. A glanceat
the curve will show that the plate
voltage falls toabout 60. The next
half cycle on the grid has a negative
value of the same amount and would
normally lower the output to 3
milliamperes. Again, the current is
kept steady, but this time by a rise
in voltage to about 100. We may
therefore say that the plate voltage
of the valve works along the line
XY when signals are coming in.
The anode current remains unal-
tered, but voltage fluctuations take
place across the inductance L,

Actually voltages of such magni-

Fig. 6.—Transfer of voltage varia-
tions by transformer.

tude would not occur in high fre-
quency amplification, but-the prin-
ciple remains the same. We can’
transfer the voltage fluctuations
across L, to the grid of the following
valve by either of the methods
shown in Figs. 6 and 7. In the first

Bg%
@ &

=
A2

=
| &%

the transfer takes place, I believe, by
capacity from the primary to the
secondary windings of the trans-

former. It does not in the least
Gl L,
1§
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GRID VOLTS
Fig. 5.—Three curves of a power
valve.

matter whether the primary or the
secondaryis tuned, for owing to the:
very close coupling between the two
a variable condenser in shunt with
the secondary will tune the primary.
In the second the transfer takes place
by means of the grid condenser,
which is charged up by the varying
voltages in the anode circuit. A
gridleak is necessary whether V, is
used as a rectifier or as a second
amplifier, for otherwise the grid
will be insulated and we shall be
unable to adjust its potential to the
correct working point.

Aperiodic Windings

It is possible to wind either the
anode inductance or the primary
of a transformer so that they be-
come aperiodic and respond almost
equally well to all frequencies
covering a large wavelength band.
When this is done the impedance
offered by the tuned circuit formed
by the coil itself and of the self capa-
city of its windings will not be in-

finite to any frequency, but it will _

be of a fairly high order to all fre-
quencies for some distance on either
side of the optimum wavelength for
which the windings are made. It
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is obvious that since the impedance
offered is much less than in the case
of a sharply tuned circuit there will
be less suppression of current varia-
tions and .therefore smaller voltage
changes across the windings. For
this reason aperiodic forms of coup-
ling do not give the same amplifi-
cation per stage as those which are
capable of being finely tuned.
Either coils or transformers of this
kind can be made by using resis-
tance wire of No. 36 to No. 40 s.w.g.
The finer the wire used the higher
will be the resistance and the wider
will be the band of frequencies to
which the windings will respond
well. Though there is no definite
line of demarcation between aperio-
dic and semi-aperiodic coils we may
take it that one which for broadcast
purposes is almost equally efficient
over the whole band is aperiodic,
and that one which covers, say, 50
metres on either side of a given
point is semi-aperiodic. The semi-
aperiodic coil with tappings is be-
coming very popular just now for
brogglcast reception, and as the
resistance is not very high it is pos-
sible to tune it to some extent by
placing a very small condenser in
shunt. Tapped coils of this kind
are known as anode reactances.
The main disadvantage of using any
form of resistance wound coil is, as
has been said, that there is a loss in
the degree of amplification obtained
per stage. The selectivity of the
set also suffers, for as the anode coil
or the primary of the transformer
offers a large impedance to a large
number of frequencies it is not pos-
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sible with this kind of coupling to
tune out signals which lie fairly
close on one side or the other of
the wavelength which it is desired
to receive. At the same time such
windings have one very great ad-
vantage indeed, and thisis that they
are much more stable than any
form of sharply tuned high fre-
quency coupling.

(To be continued.)


http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIRELESS

July, 1924

EEE(EIE(E!EIEIEEIEEIE(EKEIE!EEEE]E’EIE(E]EE']EIE[E(E[EEIEIEEEEEEIEIEIEJEEIEIEE(EIEIEEKEIEIEEIE

El
El
El
Bl
El
Bl
El
El

The ““Simplicity”’
Receiver.

0 doubt orie of the greatest atiractions
N of the Radio Press Envelope system
to the constructor is the great
elaboration of detail possible in the descrip-
tion and illustration of each set, permitted
by the space available in  these
publications.” There can be little doubt,
for example, about the arrangement of
the partsin a set of which the constructor
is provided with as many as six or seven
different  photographs showing  the
instrument from all sorts of viewpoints,
while a full-sized biue print of the wiring
and auother of the drilling of the panel
leaves little to chance in the actual
constructional work. Added to this is the
fascination of a special set designed by
a well-known cxpert to incorporate his
latest ideas.

The two latest additions to the series
are arousing much interest, and the two
photographe upon _this page will no
doubt be welcomed by those who are
still considering their construction. The
set described in Radic Press Envelope
No. -.3, the * Simplicity Three-Valve
Teceiver,” has been in constant use by
the designer since the date of publication,
and continmes to.give uniformly cxcellent
results with the very minimnm of trouble
in operation. It has been tested for the
reception of Amnierican broudcnstu_lg, and
proved successful on two occasions in
picking up at quite good telephone
strenggh the station at WG Y, Schenectady,
upen an aerial of oumly quite moderate
sizé, and upon this same aerial no difficulty
whatever was experienced in pieking up
Madrid, Konigswusterhausen, the School
of Posts and Telegraphs, the Petit
Parisien station, and, of course, Eiffel
Tower and Radiola, the Iatter being
exceedingly loud in-the ’phones, and with
a little care in adjustment, providing
quite good loud-speaker signals for a
moderate-sized room. ]

This set has also proved particularly
useful in combination with a simple wave
trap for receptign of - distant stations
during the period of working of 2LO,
notwithstanding the very simple nature
of the tuning arrangements. With the
type of wave trap described in the
envelope (Radio Press Envelope No. 3),
no difficulty whatever was experienced
at a distance of about 8 miles from 21.OQ
in tuning that station right out and

receiving Bournemouth at very fair
lond-speaker  strength without  the
slightest interference whatever, This is

to be considered as particularly meritorious
in view of the fact that a very large and

T T T e T T B e e T T R T

high aerial was used, with which the
jamming from 2L:0 is exceedingly severe.
Further tests have been carried out with
this receiver upon diiferent aerials and
with deliberately very inefficilent arrange-
ments as regards the earth connection
and so forth. Here, again, the merits of
the set' showed up particularly well, since
its arrangement of reaction upon the
aerial "circuit enahled very inefficicnt
arrangements to be used te quite good
advantage, due care being taken, of course,
not to cause interferenee by radiation.
With a reasonable amount of care, how-
ever, this latter consideration neced not
worry the user, since once the risk is
realiscd, the set is prohably quite as safe
as many which are believed, often
erroncously, to be non-rhdiating.

The No. 4 Envelope Set, the De Luxe
form of the famous *° All-Concert
Recelver,” it need hardly be said, is also
meeting with an enthmesiastic reception.

The Two New Envelope Sets

B
Bl
R, P. Envelope No. 8 : The * Simplicity” Three-Valve Sct, by G. P. Kendall, B.Sc., 2s. 9d. post free. EI]
R. P. Envelope No. 4: The ‘“All-Concert de Luxe” Three-V alve Set, by Percy W. Harris,2s.9d. post free. [
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Many who built the original set are
reconstructing their instruments upon
the lines of the new and re-designed
receiver, and are obtaining even better
results than before. They are finding
that the ease of control of the set has
been very much enhanced by the provision
of a series-parallel switch for the aerial
tuning condenser, and the change-over
device from telephones to lond-speaker.
This latter, it has also been discovered,
provides an  exceedingly convenient
1asthod of comparing one loud-speaker
with another,

The two filament switeches are also
being greatly appreciated in this set, the
function of the left-hand switch visible
npon the front of the instrument being
to turn out the filament of the high-
frequency valve, thereby converting the
receiver into a two-valve set, which has
certain very  interesting properties as
regards selectivity. The right-hand
switch of the pair, of course, turns out
the other two valves and enables the
whole set to be switched off, leaving the
filament resistances set to their correct
adjustment, so that the set shall be
ready for putting into operation at a
moment’s notice by the mere turning om
of these two switches.

Of the handsome appearancc of the
set little need be said, since the
photograph is eloquent testimony there-
to. The reduction in the number of
terminals on the panel produced by the
enclosure of all the battery terminals inside
the box, the leads being brought out through
holes in the back, no doubt contributes
largely to this fine appearance, as also
does the symumetrical nature of the lay-
ount, and the provision of the neat valve
windows. 5 .

Just a8 with the original ‘ All-Concert
Receiver,”” admirable results -are obtained
with thi® set, and upon any reasonably
efficient aerial, it may be expected to give
signals from-all the B.B.C. stations, and
also the great majority of the Centinental
ones, and no doubt, American stations
under favourable conditions. 'Phe station
at KDKA, working npon 100 metres, was,
of course, received by the designer in his
preliminary tests at very goed strength.

-

an  we

OGO QD

The New *“ All-concert” Set,
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20, CHEAPER

PARAGON Ebonite

is manufactured from the purest materials only in

accordance with the OFFICIAL PQOST OFFICE
SPECIFICATION “B ” and

GUARANTEED TO CONTAIN
NO “FILLINGS” or “LOADINGS”
to increase the weight.

Therefore PARAGON RADIO QUALITY EBONITEis
1. The lightest in weight.

i Size of Averaze weight | Average weight
i sheet. Paragon, other makes,
! 24X24%X} 6 1b. 7} 1b.

: 24X 24%X3/16 43 ib. 6 1b.

i.e. 30% more superficial area’for the same weight.

2, Of Guaranteed Quality as it is manufactured to
Government Specification.
You do know what you get when it is PARAGON.

3. ASSURES, because of its purity, 25%, increased machining
speed without chipping and double life for cutting tools.

4. The uniform fine grain, dead matt surface of Paragon
Radio Quality Ebonite is obtained by a secret
process and is unequalled for its distinctive appearance.

SHEETS, RODS, TUBES, MOULDINGS,

- TESTED AND RECOMMENDED

I MODERN BYWIREL'ESS'
PARAGO Radio Quality

Post Qffice B »
“The

sest it EBONITE PANELS

Fine grain, _qg matt finish, ground edges.

EACH PANEL in SEALED CARTON
Stamped ¢ PARAGON.”
r-"--—"-“-—“'STANDARD SlZES.-.-“"'“"- ----- ..‘
i 6k X 53 X %24 X 10X}
| e nexaxd
12
5826: %22 X 11 X }..
lxo&x&}x :xﬁxgxi.
[ Xnx R 5
gxgxmx *12 X 8 x }

Modern Wireless Panels Drilled & Engraved from stock
High Frequency S.T. 100, 5/9. Transatlantic V, 5 /-
Efticient Single Valve Recelvers, 3/6. Portable Recelver 8/-
Sclective Crystal Receiver, 1 /- De Luxe Ampllﬁer, 6 /-
High Tensionless Receiver, 3 /6. Single Valve All-Wave
Price For PANELs ONLY see * Standard Sizes.” [Set, 3 /6.
Special Panels, similar quality and finish, Cut, Edges Squared and
despatched same day. id. per square mch—postage 6d. extra

Stocked by all reputable Stores. But it mustbe in Paragon sealed carton.

PETER CURTIS, LTD,
34-36, Whitfield Street, London, W.1,

Telegrams : * Paracurtex.” Telephone : Museum 848g.
BIRMINGHAM : 76, Newhall Street. Central 5444-
MANCHESTER:: 312, Deansgate. Central s095.

In Conjunction with the PARAGON Rubber Manufacturing

Co., Ltd., (Wholesale oniy), Hull.

MODERN WIRELESS

THE MOST EFFICIENT COILS
THAT HAVE EVER BEEN PRODUCED

Give sharpest tuning and
maximum signal strength
by reason of their
revolutionary design.

They aré a network of interwoven
squares suspended on an ebonite
former ; the windings are so sepa-
rated by air passages that self-
capacity is practically nil.  Their
H.F, resistance is the lowest yet
obtained, due to the angle at which
the successive turns pass each
other, A wider range of posi-
tion is afforded owing to swivel
mounting of the coil plug.

The * Diamond Sunflower’’ Coils are made in all sizes from 20 up-

wards. Coilagainst ¢oil’’Diamond Sunflower’’ give the best results.
You have only to try them once, then you will use them always.

Cryslal users are especially recommended the ** Diamond
Sunflower”cotl forreceiving the newlong warve LondonStation
1% your dealer is out of stock send direct. Table of approxi-
mate wavelengths and full list of prices may be had from

DIAMOND WIRELESS LTD,

i84a, OXFORD STREET, LONDON W.1i.
Near Oxford Cir.us. "Phone : Museum 1380
Eatrance : Gt. Titchfield Street.
Send for Fuil Wireless Component Price List.

gl

k\m ® (B
X

FOUR-WAY CHANGE OVER
SWITCH, mounted onebonitebase b
3 din. byz{m by fsin. Price4/6 Rjzin. NEW TYPE
VALVE HOLDER
with exterior switch X
connections for easy
insertion of grid cells,
etc.

Price 3/~

Buy ** RECTARITE,”

the synthetic crystal that

makes Loud Speakers
tatk !

LOOK OUT!
R/38L for the new
ROTARY POTENTIOMETER, “XTRAUDION” .
suitable for panel monntmg, DULL EMITTER ‘?IX{::RAI“::)II?::S"

compl lete wit pointer and
1\onne scale. Resistance 8oo VALVE. VALVE
Maximum current con-

ohms. Price 9 /6

PAGE RADIO LIST sumption .1 ampere at
4 0 fully illustrated one volt. Works on half EMITTER
mailed post free 4d. a volt L.T. without H.T. 12/8

Head Office : 10, FITZROY Showrooms :

Branch and Works:
SQUARE, LONDON, W.1, l 303, EUSTON RD., N.W.1.

TWICKENHAM,

In replying to advertisers, use COUPON on last page 177
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M.H. SPECIALITIES| WIRELESS VALVES

REPAIRED

- H.F. Transformer

THE MARK OF
No.o0o. Bo to 150 metres..8/-

MERIT on any

g:fﬁ:-g?xso: RETATRRRE T :

guarautee of effi- No. 1. 3o0toboo ,, .-7/- EACH

ciency, masond No. 2. s550to 1200 ,,° .. T/=

able price, an No. 3. 1,100 b 3,000, . .1/~

?\ll)::\?hctgl:thh No. 4. 2,000 metres upwards Postage
e Paid.

BUY BRITISH
GOODS ONLY:.

The complete set 40 -
can be supplied in
MATCHED PAIRS
at no extra cost.

ALL POST BREAKAGES REPLACED.

Have your Burnt-out Valves repaired by the pioneers

- Visit our Stand

of the Renewal Industry. During the past two years
a;:'llemhleiy. M_H. Condensers we have renewed many thousands of Thermionic Valves
Engi::;?ng N =5 of all makes azd have received hundrcd; of testimonials

oL bty and many favourable Technical Press reports.

Valves after repair are guaranteed to be equal-in all respects

i to-the original.

Complescatalogue f Standard M.H. flat type, fixed condenser with clips, any

profusely value, o.0or HMF to o.000r HKF, 1/4, o.01 UF to
illrstiated 0.002 1F, 2/-

post free 14

' 1A WL -A \
memn i V ﬂ %E"’ WELL LANE WORKS, EARL STREET,

IN CONJUNCTION WITH B .HESKETH LTD SHEFFIELD.

RADIO CORNER, 179, STRAND, LONDON, W.C.2. J

The Prices of “Low Loss” Condensers havz been considerably reduced
Thousands know how efficient
this Detector is

W

R A On the left the Burndept
. ll Crystal Detector is shown
" irounted on the panel of the
ol ST Ethophone Junior Receiver, On

the right, it is shown mounted
on ebonite, on a walnut base,
with lacquered terminals, ready
for experimental use.

RARTW

LL who have used the Burndept Crystal Detector know that it gives
the best possible results obtainable by crystal rectification. The
: Burndept synthetic crystal employed in this Detector is very
sensitive. The specially shaped gold cat-whisker, controlled by a micrometer
Uscrs of tgf Ethop}lllpr;]e v o screw working thlPOUgh g’ball-rj)oing, is advanced but not votated w}}llen the ebonite
B B‘gceslt‘; eﬁone Itl:;rrxsnltiiztt;go“:[: knob is turned. Great delicacy of contact can be made and the Detector
5 .()o.o : metres’ X 5uit§ble will not require frequent adjustment, once a “ sensitive spot” is found.
Burndbnt Cotls i =tHEr~ses The moving parts are enclosed in glass and ebonite, protected from dust.
These (?oils—one No. 150 (65 ): For tip-top efficiency, use the Burpndept Crystal Detector.
S o (S-s gach)--— No. 215. For panel mounting, complete with drilling template, 5s.
- 3 ’ No. 216. Mounted as shown ready for experimental use, 12s. €d.

can be obtained from all Burn-

dept Agents. The same Coils
can be used for the reception
WIRELESS APPARATUS
Burndept Ltd., Aldine House, Bedford St., Strand, W.C.2

of Radiola and’ The Hague.

Visit ouy Stand at the British
Empire Exhibition, Wembley, in
the: Palace of Engineering,
Avenuc 13, Bay 13.
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Trouble Corner
By “ ADSUM ”

L,F. Transformers and their Troubles,

7

/N

OW frequency intervalve trans-
formers may give rise to

a good deal of trouble in the

set at times. A mishap which will
cause an entire breakdown in the
receiving set, and may take quite
a lot of tracing if one does not
know what to look for, is the
burning out of one of the windings,
usually the primary. Why a trans-
former should burn out may at

first sight seem rather a problem.,

The finest wire used is No. 42, which
has a current carrying capacity of
130 milliamperes, and even if a
large power valve is used nothing
like this amount of current will
ever flow through the primary.
With an ordinary valve the anode
current seldom exceeds two milli-
amperes even if a high voltage is
used, whilst with a small power
valve the flow will not normally
exceed from 10 to 15 milliamperes,
or one-tenth of the current carrying
capacity of even those transformers
which are wound with the finest
wire. It is, however, more usual
to use a stouter gauge wire than
this, Nos. 36, 38 or 40 being com-
monly employed. These will carry
without heating up to beyond roo
degrees Centigrade 280, 190 and
150 milliamperes respectively. One
would imagine that this allowed the
most ample factor of safety,
especially as most good makers
test their transformers with at
least 500 volts before passing them
for sale, and many types have to
withstand 1,000. How then can a
burn-out occur in the ordinary
receivingset ?  We must remember
in the first place that when it is in
use upon the set the transformer
has to deal not with direct but with
pulsating currents, whose rapid
changes set up .greater strains.
‘When the set is allowed to oscillate
very high voltages indeed may
occur across the primary of the
transformer, but even these things
are not in themselves sufficient to
cause the destruction of the wire.
Their presence, however, does give
rise to powerful magnetic strains
which may cause-a break to take

fault

place. - ‘As soon as the wire is
broken arcing takes place and a
burn-out follows.

Locating the Trouble

Should the set suddenly go dumb
when a fairly high plate voltage is
in use, it is as well to test out
the transformer at once should
therec be no obvious detect to
account for the silence. As a
preliminary, disconnect the leads
from the terminals IP and OP in
Fig. 1, remove the telephones from
their ordinary position and place
them in circuit instead of the
primary of the transformer as

MODERN WIRELESS

the telephone lead and H.T. +.
Supposing that the primary proves
blameless the secondary may be
tested out in the same way by dis-
connecting the lead from OS to LT —
and putting the telephones in its
place, making contact as before by
touching the LT negative lead witi
one of the telephone wires. A
faulty transformer may be affected
in one of two ways: either there
may be a complete burn-out, in
which case repairs are out of the,
question, and the only remedy is
to purchase a new transformer, or
it may be that one of the leads from
the windings to the terminals of

1
e
|

1

gt

'B/

b

Fig. 1.—Testing a transformer winding.

shown by the dotted lines. Should
signals now be heard then the
is certainly on the low
trequency side and the transformer
should be carefully examined. A
simple test can be made in the
following way. Disconnect the
telephones from IP and OP and
join IP to the plate once more.
Connect one of the phone leads to
OP and. with the other touch the
high tension positive lead. 1f the
primary of the transformer is
undamaged strong clicks will be
heard whenever contact is made,
but should a break or a burn-out
have occurred there will either be
no clicks at all or they will be

* feeble and will probably not occur

every time contact is made between

179

the transformer is broken. If-this
has happened a repair can often be
made by careful use of the soldering
iron. To discover whether a lead
is broken take the point of a pencil
and press against each connection
in turn, The broken lead will then
become obvious.

Transformer Noisiness.

Quite a.different kind of trans-
former trouble is.that which con-
sists in noisiness of various kinds. .
We all desire that our sets should
give us a background of complete
silence when no signals are coming
in, but few “manage to obtain -
perfection in this respect. Careful
listening will generally disclose
the presence of cracklings ard
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YOUR CABINETS.

The original House for hand-polished
Mahogany, Oak and Teak Cabinets made
to customer’s own design, All Timber
used in our cabinets is carefully selected
and guaranteed thoroughly seasoned.

YOUR PANELS

Finest quality Ebonite cut to size and
fitted, 3d. per square inch.

W.H. AGAR

MANUFACTURER OF TELEPHONE and
RADIO APPARATUS.

Tel. L. Wall 3305. 19, WHITECROSS

PLACE, WILSON STREET, E.C.2

The thousands of ““Laker ** Steel Masts in
use throughout the country is our best recom-
mendation.

Made of Best Steel Tubing 2in. dia. in
10ft. sections.  Quickly assembled "and easily
erected. Painted green, ready for erection.
Pnt'lces:’in/clude ?ll accessories :
a5ft., 35/ 30ft., 45/ 35ft.,52/68 4oft., 63)-
451t., 16/- soft., '95/- xo?t. C}'Iimneymast,lsll-

asts may be erected a few feet from back fence
when space is limited.

We manufacture Mast-bands, Strainers,
Pulleys, Spreader-ends, Cleats, Lashing-eyes,
Shackles, Split rings, Stay Wire, Halyards, etc.

The ' LAKER” patented Adjustable Galvd.
Malleable Mast-band is jmade in two half-
circles, and is easily attached to mast. ain. to
24in, 1/6; 23in. to 3in.. 2/8; 3in. to 4in.,
3 /6 each. 3 or 4-lugs.

Overseasinquiries desired. Send for catalogue,

LAKER CO., Engineers, 457, Romford Rd.-
ondon, E.7.

GOLD SEAL PLASTIC METAL
the best contact possible, and get
fouder and clearer signals, Contains
no mercury, Of all Wireless Stores
Enough for D. per packet.
3 cups. J olesale
enquiries{or sample packeét 6d.)to:
8, LEVY, 53, Ben Jonson Rd. London, E.1

‘ .
Leadership
N every sphere of life
or field of business,

one man or one firm
leaps to the .front,

EADERSHIP, however, creates re-
sponsibilities.  We realise ours, and
appreciate that our duty to the ever-

increasing number of readers of Modern
Wireless and Wireless Weekly lies in
maintaining the high standard of quality
prevailing at their inception,

RADIO PRESS LTD.
Devereux Court, Strand, W.C.2,

| the

splutterings which are wusually
cavsed by the high tension battery.
The transformers, however, mayv
be to blanie in this matter. Anv
transformer which is not thoroughly
well insulated is almost certain to
be noisy. The trouble can be
counteracted to some extent hv
use of a condenser acrcss
the primary and by earthing the
core. Thelast is done by attaching
a wire to one of the bolts which
hold the laminations together and
soldering the other end to the L.T.
negative lead or to the earth
terminal. Should the transformer
be so designed that the bolts do
not go through the laminations, a
small hole should be drilled right
through them and a 4 B.A. bolt
inserted. These, however, are

merely palliatives, and there is no
real cure for a transformer whose
bad design and poor construction-
make it noisy.

—
—

i
7

WHERE BROKEN LEADS MAY OCCUR

Fig. 2.—Likely points for
trouble in L.F. transformers.

A much worse kind of noisiness
is that caused by interaction
between a pair of low frequency
transformers. It is an easy
matter to obtain quite undistorted
reception with a single low
frequency stage, but it.is a much
more difficult business than most
people imagine to add a second
satisfactorily. When a set con-
taining two low frequency stages is
under construction the components
should always be laid out upon a
board, the same size as the panel,
and placed approximately in the
positions relative to one another
that they are intended to occupy
when mounted upon the panel.
The transformers should be moved
about until the positions are found
which give no interaction between
them. Transformer interaction is
recognisable by noisy and mushy
reception with, in very bad cases,
loud howling. It is quite easy to
discover whether this howling is
due to the high or low frequency
side of the set by leaving the tuning
unaltered and disconnecting the
second low frequency transformer,
putting the telephones in circuit in
place of its primary. I the howling
continues it is due to high frequency
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oscillations, whilst if it is no longer
there it may safely be put down to
low frequency transformer inter-
action. Howling due to this cause
is Iuckily curable in most cases if
care is taken. It will be found as
a rule that if transformers are
placed so that the windings of one
are at right angles to those of the
other the trouble will cease. The
expression ‘“right angles”’ here
means that the windings should be
placed like the upright and hori-
zontal members of a *“ T "’ and not
like those of an “L.” 1If inter-
action persists when this has been
done, join the two cores by a wire
and earth them. Other cures which
may be tried are to supply th2
second transformer as well as th:
first with a fixed condenser shunted
across its primary, or to shunt
the secondary of the second
transformer with a resistanc:
of about 80,000 chins. But it
will sometimes be found necessary
to reverse the connections of one
of the transformers in order to
obtain really good results. In this
case the first transformer may be
connected in the usual way, plate
to IP, OP to HT +, grid to OS
and IS to LT -, whilst the
second transformer is wired up
plate to OP and IP to HT +,
with the secondary connections as
before. Should all of these sugges-
tions fail, one last remedy remains,
and that is to encase both trans-
formers in iron boxes—tobacco
boxes made of thick metal will
answer quite well. The metal
forms a shield which prevents
interaction. The boxes should be
earthed.

A Curious Effect

One sometimes comes across a
very curious audio-frequency effect.
When the low frequency valve
is switched on a low humming
noise is heard which grows rapidly
louder and louder until a regular
“ boom ’’ is issuing from the tele-
rhone receivers. 1 expect that
most experimenters have experi-
enced it at one timme or another,
and many have been rather at a
loss to account for it. It is caused
by low frequency oscillation, which
begins quite gently and builds up
to a point of extreme violence. It
happens when the grid potential
of the low frequency valve is made
slightly negative. If you examine
the grid volts—grid current curve
of any valve drawn to a large scaie
(specimens of these curves appear
on another page) you will find that
it shows. zero current at four or five
volts negative and then dips
sharply dowsa below the line,
indicating the presence of reverse
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or negative current. From the
lowest point ot the dip it rises
steeply until at zero grid volts it is
in the neighbourhood of one micro-
ampere in the case of a hard valve.
The size of the dip below the line
depends upon the degree of the
valve’s vacuum. The softer the
valve the more pronounced will it
be. Now when the grid potential
of the valve is so adjusted that its
working point corresponds with
ihe grid current backlash curve
negative resistance occurs, a con-
dition which will always give rise
to oscillation. A new valve which
is very hard very seldom produces
the booming referred to, but when
it has been in use for some time
and has softened a little it may be
responsible for it. The cure is to
make the grid more negative until
the working point 1s away from the
backlash dip in the grid current
curve. This may necessitate in-

creasing the high tension voltage,
for otherwise the extra negative
grid potential may be sufficient to
ciit down the flow of anode current
to such an extent that the valve
will hardly function.

Fig. 3 —How to remedy a

rheostat trouble.
A Valve Problem

A correspondent sends in a query
which is rather interesting. He
writes that some time ago he
purchased a one-valve set made
for the V 24 valve. As he lives
in the country he wished to discard
his accumulator and to use a dull
emitter valve working off dry cells.
He therefore purchased a DE(),
which will, of course, fit the V24
holder. He writes to sav that the
dull emitter gives very poor results ;
he can get Ilittle or
nothing unless he uses an excessive
amount of anode voltage. The
reason is this. The V24 valve,
when used as a rectifier, is designed
to function in the usual way with
gridleak and condenser. Its
ejuivalent in the dull emitter type
is DEV, which is designed to work
in the same way. DEQ, like its
bright emitter counterpart, is made
to function either as an H.F.
amplifier, or as a rectifier working,
not on the grid current curve, but
upon the bend in the grid volts-
anode current curve. This valve,
therefore, requires neither gridleak
nor condenser on low voltages. I
suggested to my correspondent
that he should either substitute a

C

‘unpleasant action ;

DEV for the DEQ, or that he
should try the result of removing
the gridleak and condenser. I am
rather doubtful whether in any
case the DEV would be very
successful in a single valve set
owing to the very high plate-
filament impedance.
Rheostat Troubles

I imagine there is no user of
wireless receiving sets, whether he
be ‘ broadcatcher ”” or experi-
menter, who has not had bother
with rheostats at one time or
another. One of the commonest
troubles arises from a bad system
of fixing the contact arin to the
spindle. Some rheostats are so
poorly designed that it is a matter
of extreme difficulty to get the
arms securely fixed and at the
same time to obtain a proger
pressure between the point of the
arm and the turns of the spiral.
If you are plagued with filament
resistances of this kind you will
find that an excellent plan is to
solder the arm to a 2 BA nut. This
is a job which can be done by
anyone. Here is the way in which
to set about it. Clean and tin
one surface of the nut and the
underside surface of the arm round
the hole through which the spindle
passes. Then place the nut upon
the arm so that the holes through
them coincide and grasp them
firmly in a pair of pliers. Hold the
two in the flame of a gas ring or
blow lamp until the tinning begins
to run, then withdraw them and
allow them to cool. It will be
found that they are very firmly
fixed together. The arm can now
be secured properly to the spindle.
Screw it on until the right pressure
is obtained between the brushing
contact and the iesistance helix,
and then put on a lock nut,
tightening it down against the arm.
Fixed in this way the arm will never
shift no matter how much usage
the rheostat has.

A second source of trouble arises
from the turns of the resistance
coil being made of wire of very
thick gauge and possibly mounted
upon a solid core. Rheostats made
in this way have always rather an
not only is
there a grating feeling as the knob
is turned, but there is also as a
rule a considerable amount of
noise in the receivers during the
process. It 1s exceedingly difficult
to do anything with resistances of
this kind, though occasionally they
can be improved by fitting an arm
of more springy metal. The arm
may also be bent as shown in Fig. 3,
in order to take full advantage of
its springiness and to make the
contact less harsh.
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GOMPONENTS.

ASK YOUR DEALER FOR THEM

THREE WAY
COIL HOLDER

3 way 7 /6, on base 1/- extra.
Nickel platmg, 146 extra, Postage, 4d

LEGLESS VALVE
HOLDER

This new pattern valve holder is a grea-

time saver for the home constructor not

marking out for the legs being necessary-

With Insulated Plate Socket. Prov. Prot.
Price, 1/6. Postage, 2d.

Prov. Protected.

CAM - VERNIER
COIL HOLDER

With Reaction Reverse and Shorting
witch,
Without Switch, 9 /-
Postage 4d.

LIST POST FREE,

GOSWELL
ENGINEERING (0., LTD., |

12a, PENTONVILLE RD., LONDON, N.1.

Liberal Tt ade Terms. 'Phone : North 5051

Price 12 /6.
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The third trouble is one of the
most annoying of all. When it
has been used for some time the,
rheostat develops bad contacts at
various points as the arm is turned
round. If you rotate the knob
slowly from the off to the on
position you find that instead of
showing a gradual increase in
brightness the filament grows
bright at first, then becomes dim,
then brightens again, next goes out.
In fact, the whole process .is one
of jumps and jerks. An examina-
ticn of a rheostat which has begun
to behave like this will invariably
show that the turns of the resist-
ance coil have become crushed or
displaced so that some are touching
others and form short circuits,
whilst in other places there- are
gaps over which the contact arm
jumps, -cutting off the current
momentarily as it does so. If the
damage is not very bad the dis-
placed turns can sometimes. be
put back into position by carefully
inserting the blade of ‘a pocket
knife between those that are
touching and exerting a little
pressure in the required direction.
As a rule, however, such a case is
quite hopeless, and the only thing
for it is to fit a new spiral. Luckily

these are obtainable ready-made
for a.few pence apiece, and as the
wire is looped at both ends there
is no difficulty in fitting them to the
former. The very greatest care
must be taken in handling rheostats
whose coil is not supported by a
solid core. Displacement of the
resistance turns takes place usually
whilst they are being fitted to the

panels of the set. One. grasps
thiem rather too hard whilst
inserting the screws, and the

damage is done in a moment.
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> The Three-valve
b Dual Receiver.
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T lias been found in some cases
that the reversal of the clips
upon the condenser attached

to the terminals T , and T, has
led to a disconnection inside the
condenser itself, the result being a
rather obscure fault. With some
types. of fixed condenser this
reversal 1s undesirable, and it is
probably better to attach the
condenser by soldering one tag
to terminal T ; and’ connecting
the other to terminal T , by means
of a short piece of wire.

&b b6

¢
bbb
Yo

July, 1924
W+M§H+

> Built from “Twelve
> Tested Wireless Sets,”

SVVVOVSOITOTUIIUS ¢

T o the Editor of MODERN WIRELESS.

Sir,—It may interest you to
know I have built the ‘* 3-valve
all-concert receiver”’ from your
book ‘“ Twelve Tested Wireless
Sets,” and have had very gratifying
results.

The last five successive nights 1
have picked up KDKA 100 metres
at 11.20 p.m. with good strength.
On two of these occasions London
has been working until midnight.

Brussels comes throcugh well with
no interference whatsoever, either
on an outdoor or frame aerial. I
am using D.E.R. valve through-
out.

I should like to take this oppor-
tunity of thanking you for putting
such an excellent book in circula-
tion.

The secret of success is : ** Follow
the book faithfully and do not try
to improve upon the circait.”

Yours truly,
W. C. KEASLEY.

Thornton Heath, Surrey.
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WARNING !

Igranic Radio Apparatus

In an action in the Chancery Division of the
High Court of Justice at the instance of
Igranic Electric Company, L.td., the London i
Variometer Company on the 7th of May,
1924, submitted to a perpetual injunction

restraining them from

- ow

Perfectly simple and simply perfect

contactor.

to use is

THE MIC-MET SUPER GRYSTAL DETECTOR

{PROV. PATENT 22153).

This insirument is micrometrical in
principle and ensures a perfectly adjusted
and rigid contact between crystal and
By a combination of
movements between the three knobs,
any portion of the exposed part of the
crystal may be contacted. For S$.T. 100
and. other circuits employing crystal
rectification, the most efficient detector
the MIC-MET.

Cai  be

obtained from your local wireless
dealer or direct from the manufac-
turers on receipt of 6s. P.O. Trade
enquiries solicited.

€. &), ARRIGONI & CO., LTD., COMPTON PASSAGE, CLERKENWELL, LONDON, E.C.1

Infringing the Igranic
'Electric Company’s Trade Marks

and from selling electrical apparatus in con-
nection with any circular or advertisement
containing the word ‘“ IVANIC’ or any
other colourable imitation of the word
“IGRANIC” and from supplying in response
to orders for ‘“ IGRANIC' goods, any

British Make

FOR SECURING YOUR AERIALS

And a thousand purposes where great strength and strain is
PRICES BELOW COST. Orders of 10 /- and over carriage

I e
{8 MR needed. FLEXIBLE STEEL WIRE ROPE, Aeroplane Cable
L, | made to Govt. specification to specified breaking strains.
o S paid, otherwise, please add 1/ tor postage,

Strains 100 ft,

i v No. Pia. No. Dia, Strain.1oo ft. | No.' Dia. - Strain. 100 ft.
apparatus not of the .Ig.ramc Con}pany 3 o 1/16 s5cwt.y 4/6|53 7/32 45 cwt. 12/-[ 7 11/32 00 CWt. 20/
Manufacture, and submitting to deliver up J}3 1/8 20 cwt. 8/ % 1/a gz cwt. 14/-| 8 3/8 1zocwt. 21/-
to the Igranic Electric Company all labels, . 51--5{32 25 cwt. 10/~ - 9132 cwt. 168/-| o 13/32 140cwt. 22/6

Strainers for use with ahove, right and-left-hand threads, 9d. each or 8 /6 per doz.

invoices and ‘articles the use of which SMITH. & ELLIS, Lid. (Depf. 85), 11, Littte Britain, E.C.1. Tel. City 8994.

would be a breach of the injunction.
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Jynelune 5315

D

’

149, Queen Victoria Street,

a1 - The Latest and most
TGRANICY FopueS ‘eFidiont device For B
5 I oo grving finest possible
LEECTRIC 70 L, Works: Elstone Road, adstment to any STATIONS
BEDFORD. (ondenser or Voriometer. :

ONE HOLE F1X.

B oA A AS AT A",

SPARKS RADIO SUPPLIES
43 G PORTLAND ST LONDON W

X A D DDNNL

E

q m—m——— STOCHKED 8Y MOST LIVE-WIRE-LESS DEALERS
&;‘.‘.‘.‘.‘.‘;‘.‘,.‘.‘n‘;‘.‘,.‘.‘-‘A‘.‘,.‘ /]
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An
Innovation

T
RADIO PRESS LTD.

EVER on the watch for new

methods of. helping
readers of MoberN WIRELESS
to build up good Receiving
Sets that will really work,
Radio Press, Ltd,, believe that
they have hit upon a method
that will be extremely popular.
The idea 1s to supply a large
cardboard model of the panel

of the Receiving Set showing
both the back and the front.

Panel
Card No. 1.

How to make the
W 1 3-Valve Set.

Enclosed in the Envelope with
the cardboard model of the
Panel is a full size drilling plan
which can be used as a drilling
template for the Ebonite panel.
The holes to be drilled are
plainly marked and no mistake
1s possible.

The Cardboard model on one
side makes the disposition
of each component perfectly
plain while the other side
clearly shows how every part
is wired up.

Full instructions for every step
are included together with
the theoretical circuit diagram.
The total components for this
Receiver — even generously
priced — do not amount to
more than £5 12s, 6d., surely
a low figure for a really high-
grade 3-Valve Set.

As to operation, this Receiver
will easily pick up all B:B.C.
stations—the nearest on the
Loud Speaker—while 12 miles
away it has successfully
received 2 L.O. with no aenal
at all.

This panel card system 1s
certainly ~ appealing  very
strongly to those home con-
structors who want to get a
very clear idea of the lay-out
and arrangement -of the Set
before they start work.- It
undoubtedly permits a very
good conception of the ultimate
result being obtained before
the expenditure of a penny
piece on components.

Sold by all Booksellers
and’ Published by

RADIO PRESS Ltd. -
Devereux Court;

STRAND,W.C.2

1/3 Post free,
G.A.88

MODERN WIRELESS

Marvellously fine tone

—without a trace

ADIO enthusiasts are gradually appre-
c.ating the fact that 75 per cent. of the
responsibility far poor tone rendering

1s due to the Transformer, with the remain-
ing 25 per cent. divided between the Valves
and the Loud Speaker.

It has been a common fallacy to believe that
the L.F: transformer merely amplifies and for
this reason many of them are badly designed.
Amplification in a transformer for Loud
Speaker use must always be considered in
relationship to tone purity, Any transformer
can be made with a high amplification
factor—that means merely a mathematical
calculation as to the ratio between the num-
ber of turns on the primary winding and
those on the secondary. But to eliminate
Mide in two types

Concert Grand ... .. .. 30/

Eureka No. 2 e A 22 /6
(For second stage)

of blast or blare

distortion and yet retain the volume ia
entircly another matter.

The Eureka Concert Grand is such an exe
ceptional Transformer because no money
has been spared on its construction. For
instance it is the only L.F. Transformer in
the world that contains 2} miles of wire. It
is the only one that will stand a 14-day total
immersion in water test. It is the only one
!hat can be bolted together in pairs without
interaction. And it is the only one that will
give twice the volume of an ordinary Trans~
former even when used with a standard
Valve and not’power Valve. In face of
these outstanding advantages it is not sur-
prising that our output has had to be trebled
1n an endeavour to keep pace with the demand
Sold by ail Dealers and manufactured only by

Portable Utilities Co., Ltd.,
7 & 8, Fisher Street, London, W.C.1.

Seottish “Agents : * FULTER, BLACKIE &
RUSSELL. Ltd,, 30, Gordon St., Glasgow.

UREKA

Transformer

Gilbert Ad. 988
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“POWQUIP”
TRANSFORMERS
are still Supreme

Low {requency transformers for any circuit,
and each one absolutely a leader in its class,

PRICE :—Standard type - 14s. 64d.
Shrouded type - 18s. 0d.

Ratio 4 : 1 for first stage.
2 : 1 for subsequent stages.

Special 14 : 1 for high tensionless circuit with
four electrode valve.
PRICE 3 - 14s: 6d. nett.

Notz New Address:

The POWER EQUIPMENT Co. Ltd.

Kingsbury Works, Kingsbury Lane,
The Hyde, HENDON, N.W.9,

e

Of robust construc-
tion with large ad"

justable diaphragm
gnﬂ ‘li:lztaﬁhgble horn
% 4 = ull-black in finish.

/ The well-designed

base is also dull
black with polished
aluminiumtop. hRe-
- ist: o
Now is the call of the open; the o BT

river, the garden and the picnic,
with all their attendant pleasures.
But what of Broadcast Music’s
merry accompaniment ?  Re-
member to employ apparatus of
proven pre-eminence.  For in-
stance, truthful reproduction con-
fines your choice of aloud-speaker
to the—

The BARNES is the reward of patient scientific
research to produce an instrument whith combines
volume with a pure, rizh, mellow tons, free fromall
tuherent resonance.

The model illustrated here merits your
distinction—and your ultimate choice—by
virtue of its reasonable price. It is an
instrument with a strong, distortioniess tone
at the minimum expense.

Price £2 5s.

Arrange a demonsiration at your dealer’s. If For large rooms and
he cannot supply wrile s, when we will direct all that Summer
you {o the nearest selling agent. Radio demands, its
The BARNES MODELS may be seen on Stani power is equally as
V. 907 Palace of Industries, Wemblay. noteworthy as’ its
L. B. TICKLE & CO. Zample fr tniver:

61, Borough Road, London, S.E.1 sal use.

'Phone: Hop 6880~1. 'Grams : Elbectickl, Sedist.
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“as good as the best
’ 2»

~but cheaper !

People who have already been guided by Stella advertisements
know that it is totally unnecessary to pay high prices to secure
the best of British made Wireless goods. We guarantee the
articles below to give you all you want at prices which save
you money for other things.

WEMBLEY

PHONE.
The cheapest RELIABLE Phone ' on the

BRQ market. Comfortable, light and all-British,
Ex"_;';:ss'_"‘_"é:':(l)’;: the Werrfnbley is Guaranteed to 14/6
ras g give perfect results at ... ... oy pre

Ave. 1] Bays8& 9
Palace of Engineering

LITTLE STELLA
LOUD SPEAKER.

A wonderful pece of perfect
engineering. Results compare well
with instruments costing double.
Handsome finish, adjust- 35/
able horn, simple control. F
Post Free

BIG STELLA ... 70/-

STELLA PHONES.

Hundreds of satisfied buyers are
recommending to hundreds of
others these perfect British Made
lightweights.
Extremely sensitive and pure-
toned they get the very best of
results from your set, and they
cost less “than other head sets
which are no more perfect.

erfectly finished and most com-
grtableyto wear Stella Phones

are obtainable from alt
good dealers or direct at 1 7/6

STELLA WORKS,

31-37, Wybert Street, LONDON, NW.1

Telephone : Museum 83g0.

134 In replying to advertisers, use COUPON on last page

+



http://www.cvisiontech.com
http://www.cvisiontech.com

July, 1924

MODERN WIRELESS.

REFLEX WIRELESS RECEIVERS IN THEORY
AND PRACTICE.—-CHAPTER V.

By JOHN SCOTT-TAGGART, F.Inst.P., AMILE.E.

Tuned Anode Circuits

E° have so far considered,
for the purposes of simple
explanation, the use of a

transformer "in the anode circuit

of a valve acting as a reflex ampli-

\

fier. When such a transformer is
used, either the primary (i.e., the
winding directly in the anode
circuit of a valve) or the secondary
may be tuned by a variable con-
denser, but there is less tendency

A
¢

| 1

Lo

coupling between L, and L, should
always be fairly tight when first
using the circuit, because if the
coupling is loose, the damping of
the circuit L, C, will be reduced,
with the result that the valve may
tend to produce high-frequency
oscillations which are not desired

The high-frequency currents are
applied by means of the circuit.
L, C, to the grid and filament of
the valve in Fig. 17, and in the

Ly

Fig. 17.—A simple reflex receiver using a tuned anode.

towards self-oscillation when the

variable condenser is across the.

secondary.

We now come to consider the
use of a tuned anode circuit in
place” of the high-frequency trans-
former. The use of such a tuned
anode circuit somewhat simplifies
the apparatus; but on the other
hand there is a certain increase
in the tendency for instability.

Fig. 17 shows a simple reflex
receiver using a tuned anode
circuit. It will be seen that the
aerial circuit is separate from the
closed circuit L, C,, the reason for
this being to minimise the explana-
tions necessary when dealing with
this class of circuit. The use of
direct coupled circuits involves
special precautions, which will be
explained in the next chapter.
Meanwhile, we will continue to use
loose-coupling, and the variable
condenser C, may be connected
either in series with the aerial coil
L, or in parallel with it. The

anode circunit of this valve we have
the inductance coil L; shunted by
the variable condenser C;. Tele-
phones T, and the usual high-ten-
sion battery, B,, are included in the
anode circunit of the valve, and to
act as a by-pass for the high-
frequency currents a condenser C,
of, say, o.002 u¥ capacity is con-
nected across the telephones T.
This condenser €, might alterna-

—— o o )

-
e

Fig. 18.—Explaining a low frequency
reaction effect.
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tively be connected across the right-
hand side of T and a terminal of
the filament accumulator B,. It
is, however, quite customary, in
valve receiving apparatus, to shunt
the high-tension battery B, separ-
ately by a large condenser of, say,
1 microfarad capacity, the purpose
of this condenser being to prevent
small fluctuations of anode voltage.
Such a reservoir condenser is
particularly useful when using
reflex circuits. The circuits L, C,,
:.[‘2 C,, L; C, are all tuned to the
incoming wavelengths. The magni-
fied oscillations which appear in the
circuit L, C, are rectified by the
crystal detector: D,  the low-fre-
quency currents being -passed
through the transformer T, T,
into the grid circuit of the valve
which amplifies the low-frequency
currents, these amplified currents
then passing through the inductance
L, and through' the telephones T.
The low-frequency currents, in
passing through L, of course,
do not interfere in any way with
the high-frequency currents m that
circuit, and do not affect the opera-
tion of the crystal detector, pro-
vided the resistance of L, is small.
If the resistance, or impedance, of
L, to the low-frequency currents
were appreciable, wvarying low-
frequency potentials would be set
up across the detector 1), and
would modify its rectifying pro-
perties, with the result that distor-
tion would occur. This effect,
however, would not, in ordinary
circumstances, be noticeable.
The connections of the trans-
former windings, T, T, may be
as follows: The left-hand side of
T, t.e., the side which is nearest
the grid, should always be the
O.S. terminal of the transformer,
while the right-hand side, of course,
should be the I.S. terminal. The
primary T, has two terminals,
I.P. and O.P., and the connections
to this winding should be tried
both ways. It will usually be found
that the right-hand side of T,
should be the O.P. terminal, and
the left-hand side the 1.P.,atthough

-very frequently it makes no differ-

ence whatever which way round the
connections are made., Sometimes
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the connections to the secondary
may ¢1:0 be reversed with advan-
tage, although this is rare. It is
nearly always best to connect
the O.S. terminal of the transformer
to the grid of the valve. It will be
seen that a small fixed condenser,
C,, is connected across the second-
ary T,; the reason for this is that,
without some by-pass condenser,
the high-frequency currents in the
grid circuit might be choked back.
The condenser C; has'a value which
depends upon ‘-the - self-capacity
of the winding T,. Sometimes this
capacity is sufficiently great to
make a separate condenser un-
necessary, but usually C; should
have a value of from 0.0003 uF
to o.001 xF. The author would
never advise the use of a higher
value than o.oot pF across the
secondary of a reflex transformer,
because when higher values are used
a diminution of signal strength
commences.. A very good standard
size of condenser to use across the
secondary of a transformer which
is included in a high-frequency
circuit is o.001 pF.

Possible Causes of Buizing

This circuit, like every other
reflex circuit, is sometimes liable
to produce a steady buzzing noise
in the telephones which is ex-
tremely unpleasant. There is one
fundamental cause of buzzing wkich
is inherent in every kind of reflex
circuit. A full explanation of this
phenomenon was given in the last
chapter when it was pointed out
that, in many cases, the feeding
back of the low-frequency currents
into the grid circuit of the valve
modulates the carrier wave, and the
modulated currents, after amplifi-
cation by the valve, are rectified
by the crystal and produce low-
frequency currents -which are fed
back into ‘the grid circuit.again.
This produces what we propose to
call a chain of low-frequency re-
action. In this case the chain is
very different from the usual
kind, as it depends upon a high-
frequency link.  This, -however,
is by no means the only cause of
buzzing in a reflex circuit.

A Common Fault

Probably a much more common
fault results from simple low-
frequency reaction. Low-frequency
reaction is similar, in principle,
to high-frequency reaction, ‘and
low-frequency self-oscillation may
readily occur in a low-frequency
amplifying apparatus. In the case
of, say, a three-valve low-frequency
ampllﬁer using iron-core intervalve
transformers, it often happens that
a musical note is produced through

the valves oscillating at [low-
frequency. A similar phenomenon
is always likely to occur in a reflex
circuit, the reason being that the
awmplified - low-frequency currents
in the anode circuit are liable to
be fed back into the grid circuit,
and when this happens low-fre-
quency reaction is obtained which,,
if sufficiently strong, may set up
actual low-frequency oscillations
produce buzzing.

It is only necessary that sufficient
low-frequency energy should be
{ed back from the anode circuit of
the valve to the grid circuit to
produce a decided reaction effect.
This effect will frequently strengthen.
signals, although usually at the
sacrifice of purity. A certain dis-

A
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reversal of a transformer winding
will not stop the oscillation, A
somewhat similar effect is fre-

_quently obtained in high-frequency

circuits where the reversal of the
reaction coil of a tuned anode
circuit will not prevent self-oscil-
lation, owing to peculiar capacity
coupling taking place.

In the circuit of Fig. 17, by the
use of a tuned anode circuit, C,
L, we are liable to get a low-
frequency reaction effect, due to
the fact that one side of the
telephones T is connected to one

side of the primary winding, T,,

of the transformer T, T,. We-have
here, then, a direct connection
between the low-frequency output

-circuit of the valve and the trans-

~
-~
~i

(2
l___

e

s
Bz

Fig. 19.—The Fizg. 17 circuit with reaction added.

tortion will always occur, and fre-
quently a specially strong signal
will set up low-frequency oscilla-
tion. This is in the nature of a
trigger effect. The valve is trying
to oscillate at low-frequency, and
only requires a kick, as it were, to
start it. Of course, in some cases,
the low-frequency reaction is so
strong that the set, when joined
up, will start buzzing.

The different causes of low-
frequency oscillation in a reflex
circuit are numerous, and the

author has made a special study

of the problem .with the view

of eliminating all the possible
troubles. The only one which it is
not definitely possible to eliminate
is the fundamental effect described
in the last chapter. The other
troubles can usually be got over
by certain precautions. Probably
the simplest thing to do, if there is
a tendency towards low-frequency
buzzing, is to reverse one of the
transformer windings, preferably.
the primary winding of an iron-
core transformer. This will tend
to produce a reverse reaction
effect, but owing to various compli-
cations in the feeding back
of the low-frequency energy, it is
frequently possible that even a

186

former which passes the currents
into the grid circuit. When a high-
frequency transformer is employed,
as in Fig. 11,.there is no- direct
connection between the low-fre-
quency output circuit and the trans-
former which feeds the current back
into the grid circuit of the.valve.
We therefore do not have the possi-
bility of ordinary low-frequency
reaction, but this ordinary effect
is sometimes obtained in the Fig. 17
circuit.

The low-frequency currents,
which pass through the telephones
T during the operation of the
circuit, set up varying potentxal
differences across T, because T is
acting like an iron-core choke coil
or othér high impedance. If the
voltages acrcss T are suitably com-
municated back into the grid
circuit of the valve, a direct low-
frequency reaction effect is ob-
tained.

Many will, no doubt, at some
time or another, have tried con-
necting one terminal of the telephone
receivers to the transformer carry-
ing low-frequency currents. It will
be found that by simply touching
one terminal of the telephone

(Continued on page 189.)
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“Your *Vantage.”

It is to your advantage to buy Fellows
apparatus because you get both quality
and low price.

Few parts, simple ascembly operations
and straight'orward design are the
reasons why we can give you

Quality apparatus at low cost.

Seeing (and hearing) is believing ; go to
your nearest wireless dealer and examine
it yourself.

THE A VOLUTONE
LOUD SPEAKER.

Givesa really large volume of
sound without sacrificing the
quality of reproduction. The
diaphragm is adjustable.

£4:10:0

THE JUNIOR
LOUD SPEAKER.

A remarkably efficient small
loud speaker for medium
sized rooms.

£1:17: 6

THE  LIGHTWEIGHT

HEADPHONES.

Highly finished, good work-
manship and extreme sensi-
tiveness. They are very
comfortable, headbands are
duralumin and will not rust
or tarnish. Weight with
cord, 6 ozs. Resistance
4,000 ohms.

18.6

We make complete sets, including the
Fellocryst Super, the Fellophone Super
2-Valve Set and Amplifier, the Fellophone
Super 3-Valve Set and Amplifier, the
Fellows Portable Three, etc., and the
keynote of them all is

Qua'ity at Low Cost.

~ FELLOWs

WIRELESS

Advt. of the Fellows Magneto Co., Ltd., i?ark Royal,
London, N.W.10.
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THE MULLARD R.A. was de-
signed for amplification, but can
be used equally well for all general
purposes. When used as detector
in “straight through * circuits the
anode voltage only requires to be
30/50. In reflex circuits its
stability gives easy control. As
transformer amplifier the anode
voltage varies from so/100 in the
case of resistance amplifier up to
200 volts.

The superiority of this type of
valve for amplification was recog-
nised during the Great War by the
British and French Governments,
and as a result it was used exten-
sively for the high standard
of results that were necessary.
Further information and R.A.
valve curves can te had upon
application to-Dept. (M.W.)

‘Cyolr' Deorfect
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Reproduction = 7~

Mullard

THE - MASTER - VALVE

’\ -\;'}Q\'\‘ i /4

BRITISH EMP.RE EXHIBITION. PALACE OF ENGINEERING., AVENUE 14, BAY 13.

' Advi.—The Mullard Radio Valve Co., Ltd. (M.W.), Nightingale Works, Nightingale Lane,
Balhain, S.W. 12.
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“REMEMBER”

MAGNIPLEX

to both Valve and Crystal Sets, either in or out of doors.

A GOOD AERIAL AND A GOOD EARTH MEAN
MAXIMUM EFFICIENCY FROM YOUR SET.

The Range, Strength and Clearness are increased up to 409%, by installing a MAGNIPLEX AERIAL as tested by experts,
AGNIPLEX is made of Special Woven Wire Gauze of high tensile strength and
conductivity. “—

Patent Applied for.

Our claim is backed by a guarantee that we refund your cash if results are not better than your present Aerial, and more than justify the
extra cost of the MAGNIPLEX., Any user of MAGNIPLEX will give you a testimonial.

If your dealer does not stock them, send direct to us.

This applies

Prices :—7in. wide 3d. perft.; 4in. wide 2d. perft. Supplied in lengths of 50, 75 and 100 feet,

HELIXO LTD.,

HENRY BUILDINGS,
ET,

lS your set

suffering from summer
lassitude ? Does it receive
only with difficulty stations
which  were quite strong
during the winter months?
If you were to consult a
specialist he would prob-
ably diagnose a severe
attack of high frequency
losses and advise you that
the only remedy is to fit
“ Efficiency” Inductances.

The immediate and gives to your set that

resu’t is
‘“Efficiency feeling.”
why “Efficiency” Inductances always effect a cure:—

Below are some of the reasons

Maximum Inductance.

Uniform Distribution of Current.

Great Mechanical Strength.

‘A Backing of 30 years’ Coil Wind-
ing Experiecce.

Low Self Capacity.

Low Effective Resistance.
Uniform Size for all Wave-lengths.
Larger Tuning Range,

A Postecard will bring copy of our leaflet on indutances.

GAMBRELL Bros, Ltd. 7® Ysiorast

‘West End Agent:
J. V. MULHOLLAND,
4, Blenheim Street,
Bond Street, W.1.

*Pheme -

Werks:
Southflelds,S.W.18. Victoria 9938.

including fittings, viz :—End Terminal for Down Lead and Insulators ready for erecting. For lengths GRESSE STREET
under soft. fittingscharged 1s.3 1. extra. Postage and packing 1s. extra, RATHBONE PLACE, LONDON, W.1.
'Phone : Museum 6039.
GENTS’

NO MORE CATWHISKERS
ADJUSTMENTS

A Permanent
Detector
which Cannot
D
go Wrong,

The “ Hovimo " Crystal Vaive must
not be confused with the ordinary
“ pPermanent * Detector, neither is it to be
compared with the Silicon-bornite and other
similar combinations.
99 CRYSTAL
« HOVIMO * S§X5TA
is an entirely new invention, which can be adjusted for
experimental purposes, but, in the ordinary way, once adjusted
always adjusted.  There is nothing to go wrong, and interesting
resuits can be obtained by the average experimenter. ~Remarkably
cheap,too. It brings the benefits of a semi-valve withinreach of all.
M. MOLBACK, 27, Cannon Street, E.C.4. Tele.: City 8299.
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“Tangent”
L. F. Transformer

Fitted with soldering term‘nals.
Tested on actual Broadcasting.
Guaranteed for silence,

speech and music.

ENORMOUS SALES ENABLE

ANOTHER PRICE
REDUCTION —if fited
with soldering terminals— 1 2/6

If fitted with ** Tangent ™ patent
terminals, 2 /- extra.

g Write for Free Descriptive
a. Literature.

GENT & Co,, Ltd,,

Manufacturing Electrical Engineers

Faraday Works,
LEICESTER.

EST. 1872. G—Q

No second-rate effects will
satisfy the intelligent purchaser
for whom ** Tangent "™ fitments
are designed.

“TURRET *
Columbian Pine Masts
1,000 IN USE.

Designed by Naval Experts.
27 ft. Turret Two complete 37/6

28 ft. Turret Super Mast 53,6
36ft. in 3 sections T1/6
42 ft. Tclescopic Mast 79/8
45 ft. Super Telescopic .. 84/6

55 ft, Doubly Telescopic £5/19/6 |8
58 ft. Super Mast. . £6/9/6

Turret Poles, 13 ft.
x0ft. 2} ins. base
28 ft. 2 pairs clamps
42 ft, 4 pairs clamps
Send for List, or phone Gerrard
2650.

LYTHE, 8-9, Sherwood St.s Piccad
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(Continued from page 156.)
receivers to a circuit carrying low-
frequency currents, it is possible
to. hear perfectly plainly in the
’phones, even although the other
terminal of the 'phones is quite free.
Of course, louder results are ob-
tained when the low-frequency
current is actually passed through
the telephones, but fthe latter
will certainly pick up low-fre-
quency currents from simply one
terminal. Similarly, one terminal
of a transformer primary, if con-
nected to a circuit carrying low-
frequency currents, will set up
alternating currents in the second-
ary of the transformer which will
work telephones connected across
this secondary. Various peculiar
effects of this nature are possible,
and the usual explanation is that

One possible effect which may
be obtained is that illustrated in.
Fig. 18. In this circuit it will be
noticed that two iron-core induct-
ances, L, and I, are connected
in the grid and anode circuit of a
valve, a capacity C being connected
across the ends. Such a circuit
will readily oscillate, producing
low-frequency currents, provided
the grid circuit is completed and
that the anode circuit is completed
with a high-tension battery. Ths
circuits are not completed in Fig.
18 because inductances, conden-
sers, etc., in different combinations,
frequently appear in the grid and
anode circuits, and it is only desired
to give some general circuits show-
ing low-frequency reaction.

In the arrangements of Fig. 17, it
is quite possible that frequently the

0
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Fig. 20.—The ac{cll;tion of a 100,000 resistance R4 to the previous circuit.

the circuit id completed by some
vague capacity sgmewhere.

In Fig. 17 the fact -that one side
of the telephones T is connected
to the primary of a transformer
T, T, is sufficient for the varying
voltages across T * partially to
énzrgise the transformer T, T,
axd to set” up currents in the
secondary which will be fed into
the grid circuit of the valve. and
reamplified by it. This may
readily result in a peculiar low-
frequency reaction effect. It is
perfectly well known that there is
a very appreciable capacity effect
between the primary and secondary
windings of a transformer, and
this capacity effect is in existence
between every turn of the primary
and every turn of the secondary.
The position is, therefore, very
complicated, and, apart from saying
that there is a form of capacity
coupling, and the possibility of
the completion of low-frequency
circuits by the incidental capacities
in a transformer, it is impossible
to state very definitely how the
reaction effect gets back from the
anode circuit to the grid circuit, but,
nevertheless, it frequently does so.

fundamental circuit: of Fig. 18
is in existence and may lead. to
low-frequency oscillation. Actual
inductive coupling, however, may
also take place, the anode low-
frequency circuit now consisting
of the telephones T, the primary
T,, the completion of this circuit
being formed by 4he capacity
effect between T, and T, The
low-frequency anode currents, for
example, might flow through T,
round through T, through the
capacity between T, and T., back
to the filament and so back to the
left-hand side of T. We are not,
of course, .referring to any direct
current, but only to the alternating
potentials established across T.

Adding Reaction

The circuit of Fig. 17 will usually
be found perfectly stable, but
when reaction is introduced, the
possibility of low-frequency buzz-
ing is greatly increased. Fig. 19
shows the arrangement of the
circuit employing reaction. Separ-
ate aerial tuning is still employéd,
and is merely given here to prevent
complications which arise when
direct coupling is used. The
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object of these notes is to point
out the various difficulties as-they
arise, and explain how they may
be overcome.

It may be asked why the Fig. 19
circuit should tend to be more
unstable than the arrangement of
Fig..17. Thereare several reasons v
one of these is that as reaction
is increased the valve tends to
oscillate at high-frequency, and
when this is done the low-fre-
quency currents fed into the grid
circuit tend to modulate these
oscillations and produce a low-
frequency reaction chain containing
a high-frequency link, as explained
in Chapter 4.

Another reason is that addin
reaction tends to increase  the
signal strength, and the feed back
will be greater. There is-a ten-
dency to increase any natural
ordinary low-frequency " reaction.
When no high-frequency reaction
is employed in a reflex circuit,
there may always be -present a
slight low-frequency reaction efiect
which is only waiting “to érup®.
The addition of reaction and ‘the
increasing of the signals and the
alteration of the general “state -of
affairs in the valve frequently
give an opportunity for the set to
start oscillating, and very often
this oscillation may be stopped
simply by touching certain parts
of the receiver, indicating that a
trigger effect is present.

Stopping Buzzing

To stop any tendency of the
Fig. 19 circuit to buzz, it is desir-
able to try reversing the leads to
the primary of the iron-core trans-
former. If this does not improve
matters, a very effective method
of quietening a reflex circuit is to
connect a resistance of the order
of 100,000 ohms across the grid
of the valve and a terminal of the
filament accumulator. It has been
usual to connect this resistance
across the grid of the valve and
the positive terminal of the accu-
mulator.

Action of Stabilising Resistance

The action of this stabilising
resistance, which may be a fixed
resistance, of 100,000 ohms, or a
variable resistance varying from,
say, 50,000 to 100,000 ohms, is
really threefold.. In the first place,
it introduces damping into the
high-frequency oscillatory circuit,
thereby lessening the tendency of
the valve to produce high-
frequency oscillations,  which
usually result in the establishment
of a special form of low-frequency
reaction which has been already
discussed in Chapter 4.
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Another 1mportant effect of
the - resistance .is to introduce
damping into the low-frequency
circuit and so lessen the degree of
low-frequency reaction, due parti-
cularly to the effect described in
connection with Fig. 17 and Fig. 18.

This latter effect may be ob-
tained by connecting the 100,000
ohm resistance across the second-
ary T, of the iron-core transformer
T, T, of Fig. 19.

Fig. 20 shows the arrangement
when the 100,000 ohm resistance
is connected across the grid and
filament of the valve. There is,
of course, no point in using this
resistance if it is not found neces-
sary, but usually it will be found
highly important to take advantage
of the damping effect of the resist-
ance. If a variable 100,000 ohm
resistance is used, the damping
may be varied, and ‘this will be
found very convenient, although
a poor .variable resistance is. very
much worse than a fixed one, and
experimenters should be on their
guard against the resistance which
may have too low a value. Some-
times it has been found that a
resistance of about 40,000 ohms
has been used, although the value
was supposed to be 100,000 ohms,
The result, of course, is a very big
diminution of signal strength,
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Fig. 21.—A method of avoiding one of the troubles in the previous circuit.

whereas a 100,000 -ochm resistance
should make practically no differ-
ence to the signal strength.

The third. feature of the resist-
ance is to improve' the quality of
the reproduction. Itis well known
that a high-resistance of this order,
connected across the secondary of
an intervalve transformer, tends
to give purer reproduction, ‘but
this advantage is purely incidental
in the present case.

Buzzing When Lifting the Crystal

When the crystal of a reflex
circuit is isolated by lifting the

cat’s-whisker, it will frequently be
found that a buzzing noise will be

heard. This f{requently happens
in the S,T.100 circuit, which will be
described later, and which is a
two-valve reflex arrangement.
Here, there can be no question of
the Chapter 4 low-frequency re-
action with an H.F. link taking
place, because the crystal detector
is now not in use and there can be
no rectification. The question s:
How do the output low-frequency
currents get transferred to the
grid circuit to produce low-fre-
quency reaction ? The explanation
must be that described in con-
nection with Fig. 17 and Fig. 18,
the currents being fed back by
virtue of the potentials established
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H.F. Transformer
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Peto Concert Coils

Components—tested and guaranteed

Interchangeable Plug-in Condensers

An entirely new system of interchangeable condensers.
condenser plugs into panel or into one of a different value.
capacity can be obtained in a moment.
Every condenser tested, guaranteed, and calibrated, Small
values from ‘oocor to ‘coog mfd/, 2/6.each, larger values from ‘cor
Sockets, 2d. per pair.

of H.F.
charge.

d

y efficient coils at a
moslerate price. e
290-390 metres 2/ - ’
340-470 metres 2/
420-650 metres 3/«
370-900 metres 3/6

= 780-1,140 metres 4/ .
1,100-1,850 metres 5/6
1,800-3,000 metres6'3
3,000-4,500 meties T
Brarche: : London :

wesagdfrecaccan tesssacas s

Improved H.F.
Transformers

A high-grade H.F. Transformer
’ {plug-in type) covering the whole
broadcast band from 250.to 600
metres when tunmed with
variable condenser. Very selective.
Supplied matched for_ two stages

without extra 6/6 ;

Max-Amp Transiormer S.T.100

. Every week dozens of 8.T. 100 recelvers are made up and all are giving perfect satisfac-
Certainly, even after 12 months, there is still no two-valve Set capable of ngxpg

: half the results which any amateur ‘can obtain with a genuine S.T.100. Why not buil

! up one for yourself ? We can supply you with a complete set of parts ineluding polished

. cabinet, blue prints and every component necessary to complete it for £5-5-0 (Marconi

And we will guarantee it to give you perfect satisfaction.

PETO-SCOTT CO. LTD.,

Registered Offices: 77, CI'MY ROAD, E.C. (Forall Mail Orders).
64 & 99, Hizh Holborn, W.C.1, and 230, Wocd Street, Walthamstcw,
Plymouth : Near Derry’s Clock.

+ Royalties included).

¢ Cardiff : 94, Queen Street. Liverpool : 4, Manchester St.

panel.

to -ooq mfd., 3/~ each.
‘0002

what a makestift acrial I have.”

by the Max-Amp Transformer,

its low price will surprise you.

The
ever
popular

The Wonderful MAX-AMP

Mr. William Grasty of Chetwynd Villas, Southsea writes, |
“] fixed the Max-Anp in.my Set and was astonished at
the result—it was simply beautiful, 5 gIe
and is even more than my words can convey considering

This is but typical of hundreds of letters which we have
received regarding the exceptional volume and tone given
. If you are looking for
4 exceptional results you should use the Max-Amp, its
splendid workmanlike appearance coupled with

&> - &)

Each
Any’
Take up little room on

Interchangeable Plug-in
Condensers,

The volume {s great
2 Vernier Coil Holder.

Essential
for long dis-
tance work
and for use:
witheritical
re-action.
Made en-
tirelydtrom
soli

cbonilelﬂ[ﬁ

18/6

Vernier Coil Holler

G.4. 98a
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Fig. 22.—Reaction added to the Fig. 21 circuit.

across the telephones being com-
municated to the primary of the
transformer T, T, and then back
into the grid circuit, thus producing
a low-frequency chain of reaction.
When the crystal circuit is com-
. pleted. by lowering the cat’s-
whisker.on to the crystal, the low-
frequency chain may still be present,
but the crystal has a very appre-
ciable dampingeffect on the primary
winding T,, and will frequently be
sufficient to stop excessive L.I'.
reaction.

Experimenters will have found,
no doubt, that varying the pressure
of the cat’s-whisker on the crystal
frequently varies the tendency
towards low-frequency howling, and
the reason is that the .resistance
of the crystal varies according to
the pressure of the cat’s-whisker on
it, and this varying resistance
alters the damping of the trans-
former winding. and so varies the
reaction effect. A big pressure on
the crystal, provided the crystal
rectifies well, is, of course,- best
from the point of view of stability.

The trouble due to the potentials
across the 'phones being communi-
cated back to the grid circuit may
be- overcome in several ways, and
the effect is not found when a
transformer is used ‘instead of a
tuned anode circuit.

Another method of overcoming
the trouble is illustrated in Fig. 21,
this time the tuned anode circuit
being kept separate from the direct
aniode circuit which contains the
telephones. It will be seen that a
radio-frequency choke L, is con-
nected in- the direct current anode
circuit, together with the tele-
phones T and the "high-tension
battery.B,. A coupling condenser
C,, which may have a value of
0.0003 puF to 0002 uF (its value
does not seem to matter), serves to
feed “the high-frequency impulses
into the tuned circuit L, C,, which
is now separate instead of being

connected directly in the anode.

circuit. This separation of the
direct "and low-frequency currents
from the high-frequency currents

was explained earlier in this series,
and we have here ‘a practical use
of the arrangement, a use, more-
over, ‘which results ' in greater
stability. The arrangement is
therefore not merely an alternative,
but an alternative with. certain
advantages, although the arrange-
ment is a little more complicat: d,
and which, in some cases, may not
be quite as efficient, from the point
of view of signal strength, as the
plain tuned anode -arrangement.
For broadcast wavelengths the
coil L, may be a No. 250 plug-in
coil, which will be suitable for
wavelengths..up to 6oo metres.
Correspondingly larger choke coils
are required for longer wavelengths.

Fig. 22 is simply the arrangement
of Fig. 21, reaction being now
obtained by coupling the induct-
ance L; to L,

(To be continued.)
PP EEE P44 4444
4 Extension Handles

A USEFUL TIP.
IPPPRPIPOPOIIIRS ¢

To the Editor of MODERN WIRELESS.

SIR,—Many of your readers may
have found that, in efforts ‘to

eliminate the effects of body capa- °

city, the fitting of extension
handles to the condenser shafts
was not an. unqualified success,
particularly when the condensers
were panel-mounted. Not only are

the -handles unsightly, but on-the -

average panel they are liable.to
foul ‘the other controls, especially
if one is experimenting. This difh-
culty can be overcome by drilling
four tapering holes equal distanccs
apart on the flat milled edge of the
condenser knob. The condenser can
then be moved by inserting the
point of a pencil, or similar rod
{which can be as long as desired),
inte- the most convenient ~hole,
—Yours truly, B. W,

Edinburgh.
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READERY t
EXPERIENCES i

$444 444440000004

Sir,—I notice in the May
MoperNy WIRELESS, on page 745,
one of your readers, Mr. Rene
Tolik, writes to say he received an
American station — WBD ? — on
March 3o0.

This station was heard by me
on the same date, and though not
using the same circuit as Mr. Rene-
Tolik, it may be of interest to him
to have a copy of the programme-
which T heard and which has been
confirmed by the station in ques-
tion (WBZ).

Using six valves 3.V.2, I listened
on a loud-speaker from 2 a.m. till
4 a.m.

b bbb bbb b4
hsbin B A b E

2.0 a.m. Orchestra.

2.40 ,, Old Irish Airs. Male
singer.

2.52 ,, Valse Caprice.

2.57 ,, Harp Solo, “ Sound the
Alarm.” Soloist, Mme.
Brandenburg.

3.0 ,, Time signal for 10 o’clock

3.5 ,. Mme. Brandenburg, harp.

3.10 ,, Piano.

3.25 ,, Duet, baritone and
soprano.

327 5" 'Bianot

3.35 .,  Nocturne in° A minor
(Chopin).

3.42 ,, Voice Quartette.

3-50 ,, Orchestra.

3-52: -3 Announcements. -

40 ,. WBZ, 'Boston Studio,
Brunswick Hotel,

Springfield, Mass., signs
off. -

Hoping this letter will be of some
use, -1-am, yours. truly,

. W. T. Hoorty.
Stockport.

SiR,—I am still another reader
to write - and thank you, for

-the- - excellent 3-valve All-Concert

receiver which was given some
time_ago in MoDERN WIRELESS.

"1'did not put it together in cabinet
--form, but on a table with the wires

strewn everywhere. My brotherand
I have received every British
broadcasting station sc that it
could be heard all over-the room
the phones on; also
Berlin on 400 metres.

Thanking you again for this
excellent circuit.
Yours, etc.,
A. H. D,

‘Meadowlands, Mere, Knulsfords.
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VERYBODY!"

RAYMOND’S VARIABLE CONDENSERS

Our Air Dieleciric Condensers ere the simplest and MOST efficient on the market.

price.. Highest in quality.

for Broadcasting or Amateur wosk.
KEW MODEL.

Lowest in

Made for panel .mounting, and are the most suitalle condensers

National Laboratory Certificate for Guaranteed Capacities.

BEAUTIFULLY FINISHED.

1\ handsome dlarthh EBONITE DgAL and scn.le 8d. extra.

Y 3 3
00005 3-plate vernier, 2/6 (no dial)

ALL PARTS NICKELLED.

Special terms to Trade,

|

NEW

‘0005

MODEL

NEW MODEL. o
Accurate Rigid Electrically and Narrowest possible
Constant Construction  Mechanically spacing (P € I
Capacity.  Throughout. Perfect. Aluminjum end plates. '

" 6/11

Caps No. of Plates. Price. Height without connections. : /&5

001 9 49 6/11 * in. £

00075 i 37 — 5/11 - 2% tn. ° A

0005 .. 85 .. ami . %m 003 6
0003 3 15 3 4/6 5a 1% in,

0002 - 1 ) /= o 14 in.

0001 . 5 '6 1 in. Ebonite Dial 8d. extra.

With vernier at bottom. Complete

scale 0-180 given free. OST 3d. SET Radio Clubs, etc. with dial, 2 knobs. Post 6d.
B. T. H. CALLERS’ BARGAIN PRICES [ %
[ ] [ ] ® ‘ Ins. Staples .. .. 4 a 1d.
VALVES .2 Spear Point Whisker 2d.
S e ALL POST ORDERS FROM OTHER PAGE [ ' et - »
¥ "
e . -
y‘;ﬂ 7 3 BUY YOUR GOODS FROM A | CRYSTAL DETECTORS. |Electron (genuine) wuef . Adj. Earth Clips .. .. 4,
iV ; 100 ft.
Fil.c......... 0-08amp.( WIRELESS STORE, NOT iuge hﬁpr_lghtm b0 };g Quantity Lead-in..100 ft. 10d.|Roll Adhesive Tape R X
An.v.........20 -8030[ FROM SIDE LINERS, a(l'g:asfrzogbonm) . Tel;phone Terminals and 14.|2 B-A. Rod .. foot 2d.
5 Ditto, Terminal fitting .. 1/8 Nu¢ . o . .. &
12/6 (Nigkel or Brass) Large ar, my 4 B.A. Rod .. foot 13d.
Type R4. - 12/ Large Perikon ». .. 2/2|Swall Pillar 4 for 3d.
Small 1/8| Detector Parts .. .. 3d.|Brass Spade Tags.. 4a ldo
Power Va]ves 35/- N and K GENUINE (cOmp. with 2 c:ysgals) Copper Foil ..perft. 2id. Ebonite Fil. Dials 6d
POST IN STOCK. FREE i *|$mall horizontal . . 104.| Aetial Wire 7/25 .. 100 ft. 1/3 : o
) ORIGIN’KL ]’ATTERN All above -glass enclosed on| Valve Sockets, nut and Slotted Adapters and Plug 1/3
Ebonite Base. SOME VALUE ! o tvvash:ll' = 4f'c:r :13‘;' Ditto, 2nd quality 104d
itto, shouldere eac! S : oL §
ACCURULATORS HEADPHONES. LF. TRANSFORMERS 5 Cats Whiskers (1 gold) lot 3d.|Coil Plugs, Ebonite, 1,000 at 4d,
SUMMER TIME PRICES. * |Bell Wire, L.R.C., D.C.C. Coit B ST & 0
Callers’ Only, Nett Most comfortable. It they Radio Instruments 25/- 10 yds. 4d. ugs  ,, 7d, 8. g
allers Only, Nett, were 25/~ you would value|Igranic Shrouded 21/~ pwin Lighting Flex 4 yds. 64.|Edison Bell shaped 1/-
Well-kno::'l c?\&:lkﬁébsecgd under| e much more.  Comfy g‘:;‘:“; glﬁ:g::::- . .. }g//é Two Colour E‘lex‘.l vd. 2id. Shaped, 2nd quality .. 10d.
i °d 5% C Stope Nut 2 1 e
4940 . .. .. 1es)lguther Headbands. General Radio 83.. .. 10/11| gontact Stade somuiete | |Coil Stands, 2-way  2/6 & 2/11
g (PR RRRSSSs 1 Formo Open .. .. 1%/6 6for 21 {Coil Stands, 2-way  3/3 & 4/8
49.80 .. e .. 296/ Lightweight, 4,000 ohms  10/9 %_aymo;dlslrecm, %3})’9 Rheostat and Dial 2/ M £
. . ) issen T.1. L) . /= | Ditto, cheaper guality 1/8 '
g‘vl. gg ‘e o ae ;’;‘E Standard weight, 11/8, 12/9 gssen gg‘ ol .. fg/‘; Ormond Fil. Res.. . ~. 1/9|Coil Stands, 3-way 4/3 & 4/8
" & o - f e ssen T.3. iy . 16/8! Raymond .. . 1/6 & 1/4|pj ial /
8v. 100 .. 49/-| Brunet, the old original, Powauip 2-1, and 5-1 .. 1411 Betters Clivs l thto, Specia jalue. 5/3
4,000 ohms . 14/6|mected on Aerial . . ‘lam antlis; 4.5" i 3 fo ig Nickel Valve Windows
Brunet, single, 4,000 ohms 7/11 Eureka Concert Grand 30/~ B.B.C., with Connections 6d. Ganze .. . .. 5d.
o vg;T' e sy ! M ’ - Eureka 2nd Stage 22/8| Raymond Var. Gd. Lk. 1/6 | Easi Fix Crystal Cups gl (T
o rune e Luxe, 4, Raymond Anode Res. .. 1/9
30 volt 3 4/8/ ohms .. 15111 LISSEN PARTS. Nuts, 5and 8 B.A,  doz. 1d. Panel Mounting Switches,
Gueranteed Quality. o Lissen T.1. Transformers 30/-|Nuts, 4 and 2 B.A. doz. 2d. D.P.D.T. ) 1/3
Branet for Crystal Sets Lissen T.2. ditto .. 25/-| Brass Washers 3doz. 2d. Ditto, S.P.D.T. . . 103d.
(8,000 ohms) .. -+ 18/6|Liggen T.3. ditto .. 16/8| French “ R ' Valves e/8l " T N
VARIOMETERS. : ! Vari ; Phillips “ R ** Valves Lightning Switches, 8.P.D.T. 1/3
Premier B.B.C., 4,000 ohms 16/6 ariable Grid Leak .. 2/¢|Phillip R 7/8
“ i Variable Anode Resistance 2/6|Dutch :I:ublgu Valves 4/9| Ditto, D.P.D.T. e 20
Lightweight B.B.C., 4,000 Lissenstat Minor . 3/6| Dutch R ' Valves 5/3 .
e T R 15| Lissenstat . .. 7/8|French * Metal » -08 .. 17/6| Wander Plugs .} ""pair 2id.
Lissenstat Universal 10/8| Dutch Dull Emitters 11/- |Sleeving, 1# mm. .. yd. 4d.
Brown'’s featherweight .. 25/-|Lissen 2-way Switch . ?/9|Empire Tape, § in. 12 yds. 6d.|Brass Plug and Socket pair  1d.
Nesiae R HhD o Lissen Series Parallel ditto 3/9 | Ditto, { in. 12 yds. 8d. TIERAGE T S )
rling B.B.C. ., . 25/ - Transfers (Set) 64d. ¥
B.T.H. BB.C 25/~ BASKET COILS. Lead-in Tubes, 6 in. 5d. each 1d.
3 ‘ ? 6 wazed, 200/3,800 metres 1/8| Wire Pliers .. - 10id. o, inals 2 for 1.
French Thomson-Houston 7, 150/3,600 ,, 1/11 | variometers, 200/?50 1/6 Pl-n Screw Terminals 2 for 1‘3,]
Wondertul Tone, 4,000 5 Waxless 200/2,000 ,, .. 1/11 i‘? ound Coils, 200/650 1/8| Ditto - perdoz. 8&d.
) ohms .. .. .. 12/8/6 . 150/2,000 ,, .. 2/2 ?‘eghm“’ Wood Serews.. 1d-|qo0q Knobs, bushed 2 B.A. 24,
POST FREE ) S.T.100(Setof? ,, .. 1/3|TinOopper,18¢. .. hank 5.\ o oo o1 080 ad
New Model Inside Wmﬂ- 9 /“ Ericsson E.V. type, 4,000 Radiola (equals 200) .. 1/8| Aerial Wire 7/22 .. 100 ft. 1/11 i ;
ing Ebonite Former . ohms .. o 12/-{2 for P.W. Unidyne Circuit 1/8| Extra Heavy 7/22.. 100 ft. 2/3| Egg Insulators .. each Id.
-_'llllIIHIlIllIllIIIIlIMlIlllmlllllllllll' = > o --||mmuuu||u|||||||||mu||||||||||l__:
o wo: K. RAYMOND [ hoons

DALY'’S:
GALLERY .. DOOR =

27, LISLE STREET, W.C.2

OF BUSINESS

Daily. « 9to 7.45
Sundays 10 to 1

ST RN 'PHONE : GERRARD 4637. 'IlllllllllllllllllIlIIIIIllllllllllll"lllh.
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-BUY RAYMOND GOODS

AND CHEAPEST.

BEST

EVERY ARTICLE ON

POST ORDER PAGE.

MODERN WIRELESS

POST

FREE.,

THIS PAGE POST FREE EXCEPT WHERE MARKED.
POST ORDER PAGE.

SUNDRIES ¢

Gauze Valve Windows,
nickel .. 7d.
Empire Tape, }m doz. yds. 9d.
in. doz. yds. 1/~

Phone Cords, Double
72i0. .. .. .. .. 1y11

Ebonite Bushes, 2 and
BA .. .. ..doz 1/~

Ebonite Coil Plugs, best
for 2/—

Dltto[l slnped Edigon
.. ..2fcr 2/8
Twin Flex.. .. 12 vds. 1/10

Bell Wire, D.C.C., 1.R.C.
5 10 yds. 9d

Pin Screw Terminals,
12 for 1/3

Spade Screw Terminals,
2 for 1/3

'Phone Wood Screw Ter-
minals ..
Valve Sockets,
Washer
Ditto, with Shouldfer,

or

Brass Plugz and Socket
Bpear Poiut, Gold or gﬂver
Whisker :

Packet of 4. one gold
Terminals, with Nut, lelar

Ditto ditto 'Phone doz
Ditto, 2 B.A,, with Nut,
*Phone . . . doz
‘Ditto, 4 B. A ‘w.0. doz
Large Pillar, complete doz.
Insulating Sleeving 3 yds.
Spade Tags . doz.
2 B.A. Nuts .. 3 doz
4, 5, or 6 B.A. Nuts 3 doz.
Tinned Copper, 14g. 3 yds.
Ditto, 16 g, 7d.; 18 g.,

+ 6d. for 3 yds.

Rubber Lead-in, -good
quality . «. 10 yds.

Ditto, hieavi fer .| 75 yds.

8.P.D.T. min. Panel

Nut and
2 for

switches
D.P.D.T.
switches 3
§.P.D.T. on Ebonite
D.P.D.T. ditto ’
Wander Plugs, Red and
Black

. e Dain
Adhesive Tapo . roll
Copper Foil per ft.
Battery Clips .. dn7
Aerial Wire, he.ny, 7/22

with 4 insulators 100 ft.
Midite or Talite Crystal .
Tungstalite with Whisker
2-way Basket Coil Stand

with Holders
Bas}:et Coil Holders, with

P!
100, 000 ohm TFixed Re-
sistance. 1/8
Burndept Crystul Detector 5/6
Variometer, 264/650 .. 2/6
Wound Coils, 250/650 .. 2/6

min.  Panel

ANODE RES. VARIABLE.

Lissen .. 28
\Watmel .. 3/8
Allen P V) 5
Perfecta . 1/11

Lissen Ninor
Lissenstat

Lissen 2-way ..
Lissen Sor. Parallel

.. 3/6
.. 78
.. 2/9

. 39

.0005 var Condenser

Ditto. with Vernier

4 Electrode Valve ..

Valve Holder ..

2-way Cam Vernler Coxl
Holder

2-way Ordmary

Basket Coil Adapters. each

2 Basket Coils (Special) pr

P.W. UNIDYNE CIRCUVIT.
BUY YOUR PARTS HERF.

Why Pay High Prices P
)
. 12/8

5/3
11

12’

b =
-

1/6
1/8

Var. gd. Leak .. 1/9 or 2/8

Best Fil. Res. .. LA

Terminals (Set) 1/-
POST 3d.

my own label.

4 v. 40 amp... 16/8
4 v. 60 amp... 18/6
4 v. 80 amp... 22/8
8 v. 60 amp... 27/6
8 v. 80 amp... 33/-
8 v. 100 amp 42/-
Cz\mage 1/- each.’
VALVES.

Phillips .04 valves .. .. 18/6
¢t Metal ' .08 valves . 18/6
Dutch Dull Emitters

(D.E.R)) 12/8
Cossor P.1, P.2 =
Ediswan “R?” B
Iv'[amom 8 R WG
B.T.H. “R" ..

H.F. PLUG-IN GENUINE VALVES.
RMERS. N and ORIGINAL | wullard Ora .. .. 12/8
TRARGE - PATTE RN| Marconi D.E.R. 21/-
No. 1. 150-450 .« 3/6|  Post 6d. pair, Ediswan D.E.R. 21/-
§°- g 3?8'2‘2’30 0 3{11,1 Famous for Comfort.—Every | Marconi D.E.3 . - 30
Ng. o <Iop gl “sertof N. &dll{.teflphones :;m;r Mullard, Ediswan, .06.. 30/-
oy ¢ "q| ments 1mmediately on €] = N
.gg‘ g %ggg:gggg 0o 44& comfort and the way they| EBONITE 3/16 in.
ol . exclude outside sounds. This Splendld Quality, Stmk S
is dye to two thlngs——the extra a1 } 100, 6 X 1/6
“ FILOSTAT " size of the Yhones covering | »° >< 5 16 8 x 6 ]
the ear completely, and the 9 X6 23 10x 8 36
FILAMENT RESISTANCE |leather covered hend bands % Ui
which - have an additional|[1% % 9 4/6 12 x 12 6/-
Controls ONE  IMPOSSIBLE | (\nifary value : Post 3d. piece.
D.E. as HOLE Tight Weight . 11/3| [EBONITE cut to your size
| well as_FIXING  SHORT Py it while you wait.
R. VALVES. _ CIRCUIT, o
Sorew Gommections @ / A HEADPHONES
o Soldering. “|  PLUG IN. COILS :
J 4,000 ohms
Burndept, S1,52, 3,84 43| 0 pRe S
-| FILAMENT RHEOSTATS. |52}, 4/3: 75, 4/6; 100, 5/6/ gy y” b
Qrmond ... o 8 IGRANIC COILS. g;amsTF;p*;thsm\m
Aymon " f 25~ -~ 100 7/~ ‘
Ditto, with dla.l sk, 28 38 5- 150 7,'10 B'g;‘;gm‘lss“"°°hm! et 71
gramie .. » 4/| 40 r 200 8!? anet—4 800 New -1 odel
each| 50 5/2 250 9/
T.C.B..8, 13, 30 oh 4/ — ¢ A Type De Lu:e 8/11}41
s A0 300 9/5 Brunet Single Earpiece
.| Aiax, 95.5 ohms .. 4/-1 75 5/8 400 . 10/3 4.000 hg P 811
.| Aiax. 30.5 ohms 5/- Al Sizes Stocked. B.E.C. Fine *Phones 15/
Ericsson, E.V. (the old
POTENTIOMETERS. | o, LISSEN COILS.  IBr ety |
Ajax, 464 ohms 8/8| 30 410 60 Byg | French 'trh%n;:gglﬂou;go%
T.C.B. 300 ohms 5/-| 30 410 75 5/4 41303 Rross ve —2ones 13/6
tgmmc e =, 7/8| 40 4/10 100 6/9 e i
Peerless, 6 ohms .. 46
Peer}ese. 15 ohms .. 4/9.WHEN VISITING|CRYSTAL. DETECTORS.
.| Peerless, 30 ohms - WEMBLEY E,(];(i{:,;ed
H.T. BATTERIES. CALL HERE. WE g_rﬂ‘::l
B.B.C. 60 v. . 81 . e
St B o 5o PAY YOUR FARE Small 1~, 1/3, Fé,tmgsw-'
up to 2/6 in. £ Lur‘ge 14 ‘{ g, 2/8
L.F. TRANSFORMERS. |[on Ordinary Prices. Enclose Penkon
«RI 25/ (N.A.R.M. and fixed excluded) Wlstll')ng:ilngite n%ameBogrlr?i.te
I i .. sh p l
Formo - shrouded 21|16 HINING SWITCHES. Post 0d. each.
Brunet .. 5 14/11 EXTRA QUALITY.
9. Radio 83 » 14/11|S.P.D.T. on Porcelain .. 2/- DUBILIER PARTS.
;_laymond Open 1?/2% D.P.D.T. on Porcelain .. 2/3| FIXED CONDENSERS.
ormo e
i e _ | BOXES, Solid Mahogany .001 up to .008 3/-
] pmeei So-|s x 8 Hrigh-class 5711|0001 up o".0005 R
Y 3 16{6 e - G(’)rll ioreioud Spenker ¥ 7/8
gg:’;{,‘ﬁ}g gj . }3’;11 LOUD SPEAK ERS Anode Resistance 4/~
mested = - . "*10/11 | Amplion Jur. .. 42/- | Minicap Switch 8/—
Eureka 0§ - 30| Bitto. Fioral 55-| EDISON BELL PARTS.
itto, 2nd stage Brown Baby 48/~-| FIXED CONDENSERS.
VAR. GRID LEAKS. [shaw's Genuine HERTZITE, .00(211 > to dggoa %ff
Lissen 5 to 5M ea. 2/8 = ggd ‘I“goko 1/3
x?tmel g :o E5)11311 " %;g ACCUMULATORS. With .0003 Fixed 256
en 0 » Summer Time Prices. tor .. 5/6
Perfecta 5 to 5M ,, 1/9! well-knowe make Sold under Tl D Sechr

MANSBRIDGE T.C.C.
FXD. CONDENSERS NEW

2 MFD. .. .. ZI__

VARIOMETERS.
Ebonite 250/85¢ Ball

Rofar .. .. £
Ebonite 250/650 Com-
pact .. .o
Fallon 200/700 Incide

Winding .
6| Ragmond 200/700 Inside

Winding

8 [ Impregnated Board with

Chps 250/850 3% % 23

4/ L]
88

76
4/11
1o/~
9/11

2/9

Post Extra on this
Column.

This
Switeh
mth 12 Studs

first-class Ebonite Valve
Arm Holder, ct
i from solid rod,

hnnd turned
To Cnllen, 10id.

Each 1/3.,
By Post,1/6Set  Post Free

BASKET COILS.

8 Waxed 200/3,000 metres 1:11

7 Waxed 150/3,600 metres 23

5 Waxless 200/ 000 meétres 1/11

8 Waxless 150;2,

metres ..

2 Wasxless for ST 100

1 for Radiola ..
Post 3d. Set.

RAYMOND

FIXED CONDENSERS!.

Ebonite Base. True Capacity.
Pure Mica, ete.

.001, .0001 o .0€05 10d.
.00%, .003, .004, .005 -
008, .000025 . 1/6
.01, .02 2/-

Post 3d. each.

A SNIP!

2-way Coil Stands, Ebonite
Some bargain
Post 1s. each.

SNIPS ! No Post €rders.

Ebonite Coil Plugs ca Al
Good  Knobs, Bushed

2 BJAs, . 21 oo 10d.
Shaped Coil Plugs 8id
Screwdrivers 4id.
Bus Bar 1/16 T. 0. 4 ft. 2id.

West End Stockist for
Lissen; Labdilier;
Igranic; Edison

Bell; etc.
NO CATCHPENNY AD. TEIS

1 HAVE THE GOODS

VALVE HOLDERS.

Complete with 8 nuts. Special
Otfe 1 d
\'o Post Orders. 9

i

RIGHT OPPOSITE £

DALY’S
GALLERY ' DOOR

=IIIIIIIIIIIllIIIIIIllIIlIIIIIIIIIIIIIIIIlIn

K. RAYMOND

27, LISLE STREET, W.C.2

'PHONE GERRARD 4637.

In replying to adizertzsers use COUPON on last pag

_l|l|IIIlIIllIIIllIIIlIIIIlIIlIIIIIHIIHIIII’_-

= DAILY

%

III'IIIIIIIHIIIl||IIHIHIIIIIIIHIIIII"

HOURS

OF BUSINESS
. 9t0 7.45
SUND. 10 to 1

SunR
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Patent

applied
Jor. (
. -

-

GREEDY VALVES

and fit Radion to the *  lasting ’ benefit
of your accumulator and your pocket,
These valves use only a third of usual
filament current.

Use only .25 amps. at 3.5 to 4 volis.
Anode Volts 30 to 90.
On all normal plate voltages no grid

bias is needed.
Two Types : A2 for amplifying.
D4 for detecting.

Same price for each. Same filament and
anode current also. If your dealer does
not stock this efficient and economical
valve, write direct to us and we will
see that you are immediately supplied.

Sole Manufacturers :

RADIONS, Ltd., Bollington, Macclesfield.

il the New
\ /RA Dl@N

TAKE OUT THOSE-

July, 1924

VALVE
REPAIRS

{Mcst makes)

carveoss

.Va]\es repaired by us. are
¢ guaranteed
:(1) Not to consume more

2 current,

+{2) To have .the same ampli-
fication. *

3{3) To give the same radiation,
Ordinary. tyyes.

: Price 6/

Post
extra,

eseesesrsctc saerhesetsesastotneee

LOW CONSUMPTION

VALVES

/k
\ \“

‘.\

IRADE ENQUIRIES
INVITED.

i

All these Parts and 1,001 Others at

PERMANITE
CRYSTAL

Reed. No. 438341

1f you would improve your results use
(zalnagcs * Permanite,’”* the best crystal
in the worlé. Hundreds of testimonials
bearing out its efficiency ! The most popular

crystal in the country. Clear,

powerful results. Remains in
the improvement. Post Free,
BLCCK

adjustment longest. Per large
FULLER’S AGCUMULATORS.

piece ...
Get a piece t"‘day and notice

For Wireless Sets, Electric Bells, Motor and Motor Cycle Lighting,
Small Hquse Lighting, Electric Trains, etc., €té., 7§ ins. high.

2 volt 4 volt, 6 volt,
40 amp. 40 amp. 40 amp
Post I/- Post 1/—- -Post 1/6
Six Awumulator; sent post free.
All ex-Govt. Stock but absolutely unused.

GAMAGES

Keen experimenters know that at Gamages they get EXACTLY
what they want—and at the price they want to pay.
Write for Wireless Catalogue and see how we can- help you !

;I’

WIRELESS on EASY TERMS

Gamages have now extended their easy
payment system to Wireless, and you may
now secure on payment of first deposxt,
Wireless Sets
being payable

from fro upwards, balance
in monthly instalments.

Write for details t0 Wireless Dept. and get
working order for

your set in good
Sumner,

Basket
Coil
Holder.

Feautifully
made and
finished in
best ebonite.
Order yours

SOCKET.

For holding loading coil for the new long8/3 nght away

HANDY COIL

wave statlon. Complete with suitable coil for
Crystal Sets and Single Valve Sets. Price post free. secure 6
Coil Socket only. 2/3 for /

Post 4d. Price, Post extra.

Accu-

‘“ Samson ”
mulator Carrier.

The

What everybody has been waiting
for! Just the thing for you! Made
in thiee sizes—all same price.

Small size for Accumulators not larger
Jarger than 9 1ns. long and 4 1ns, wide.
long by 4% ins.wide. All one
want one soon~—order NOW for

than 7 ins. long by 4% ins. wide.
Medium size for Accumulators not
Large size for Accumula-
tors not larger than 10 ins. 3
-
Price. Each. Post 4d,
If you don’t want one NOW, vou'll
future requirements.

A.

W. GAMAGE, LTD.,

Also at Benetfinks, Cheapsnde, E.C.2.

194 In replving
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HE problem of converting

a receiver in order to re-

ceive the transmission of the

new high-power broadcasting station
is one which has caused much
thought on the part of many readers,
and some hints on the subject will be
helpful. This transmission is on a
wavelength of 1,600 metres, and

)

1.—The wrong way to add a
loading coil.

Fig.

thus receivers which will tune to
Radiola or Eiffel Tower will need
no ' conversion. Ready-made sets
using _plug-in coils will require a
No. 150 in the aerial socket, "a
No. 100 or larger for reaction, a
No. 250 for the tuned anode, and
“"if a tuned loose-coupled set is used,
a coil of the same'size as that in the
tuned ' anode for the secondary
circuit. Plug-in  transforimners,
where used, will have to be changed
for others tuning ‘to the correct
wavelength.
Conversion of Home-made Sets
A number of. circuits are given
< which. will provide the necessary
data for the conversion of sets made

= £
Fig. 2.—The right way.

Receiver

Converting Your

Metres

for 1,600

by readers themselves. Crystal
sets of the single-slider type may
be converted by the addition of a
loading coil in the aerial circuit,
and care must be taken that the
coil is added in the correct manner.
In Fig. 1 are two terminals marked
A and B, in series with the aerial
and joined by a link. Taking out
the link places the coil L, in series
with L,, thus increasing the wave-
length to which the circuit will
respond, but the crystal detector
is across only a_portion of the
inductance, thus reducing the signal
strength. Fig. 2 shows the correct

way to add a loading coil, the latter -

being shorted by joining A to B,
when lower wavelengths are to be
received.

Fig. 3 shows how to convert a
variometer tuned crystal set.

Size of Coil
In most cases a coil of size
equivalent to a No. 150 plug-in

G
—a

Fig. 3.

£
loading coil for wvario-
melers.

coil will suit, as this, with the
inductance already in the receiver,
will bring up the wavelength to
that which we require. A coilof150
turns of No. 24 or No. 26 wire on
a 3 in. former will suit, for those
who wish to make their own coil.
A basket coil may be used, and will

.be found excellent for the purpose

if a coil equivalent to a No. 150
plug-in coil is made.

In Fig. 4 is shown a crystal set
with the units and tens method of
tuning, and a loading coil may be
added as shown. In all the above
cases a variable condenser may be

195

shunted across the aerial and earth
terminals of the set to enable fine
tuning to be carried out.

Crystal Sets with Tuning
Condenser

If the crystal receiver has a
variable condenser shunted across
its inductance,
must be

the loading coil
inserted between the

=f

Fl'g. 4.—Adding a coil to a *‘ units
and tens’’ receiver.

inductance and the aerial in such a
way that the condenser is now
ac;loss both inductance and loading
coil.
Conversion of Valve Sets

The vast majority of valve sets
use plug-in coils; therefore . we
have only to use appropriate
coils. Fig. 5 shows a simple single-
valve ‘set in which both L, and L,
are plug-in coils. For the long
waves L, may be a No. 100, 150, or
200, depending upon the ease with
which the valve will oscillate.
Constant aerial tuning is not re-
commended for the longer waves,
and the CA.T. condenser should

be shorted.

ll!ilflilll!lul!uf

ﬂ

Fig. 5.—Simple single-valve circuit.

= £
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Where sets use tuned anode with
reaction, the former coil may be a
No. 250, while the reaction can be a
No. 100 or 150 quite suitably. - The
3im should be to have the reaction
coil just large enough to cause the
set to oscillate when the coupling
is rather tight. Fig. 6 shows a
popular 3-valve circuit in which the
coils may be : L, 150; L, 250;
and L;, 200, for the long wave-
length.

and we can then pull out the coil
L, set C, at zero, and insert the

resistance, thus completing the
conversion to long waves.
Fig. 9 shews the circuit of a

transformer coupled high-frequency
stage, the primary of the trans-
former being tuned by the con-
denser C,, while the secondary is
untuned. Practically all H.F.
transformers are mounted on four
pins which plug in to the standard

valve socket, giving the connections

£
&
1., -y-cl
=3
Fig. 6.—A popular three-valve arrangement.
S.T.100 Conversion
For the long wavelength the

aerial coil in this receiver will be a
No. 150 (without constant aerial
tuning), and a No. 250 may be used
in the anode socket.

ToHT +

Fig. 7—Tuned anode coupling.

Resistance Coupling

Very high efficiency is obtain-
able by resistance coupling on the
longer wavelength,. and as this
form of coupling is untuned, we
are simplifying our receivers.

Fig. 7 shows the high-frequency
portion of a set using tuned anode
coupling. Fig. 8 shows the same
set converted for resistance
coupling. It will he noticed that
the sole change is the removal of
the coil L, and condenser C, and the
substitution of the resistance R,
which may either be a fixed
80,000 ohm resistance or a variable
anode resistance of the 50,000 to
100,000 ohm type: .The resistance
may be mounted upon a coil plug,

A, B, C and D. A new unit is
made which plugs into the socket,
having a resistance across A and B,
B and C being joined by a wire, and
D being left open. The receiver
is now converted for resistance
coupling, with one provision. In
Fig. g the leak R, is shown across
the condenser C,, and for the new
method of coupling must be placed
so that it occupies the position
shown in Fig. 10. This leak need
not be changed back again when we
replace the transformer, as the set
will work just as well with R, con-
nected as in Fig. 10.

In this case also C, must be set
at zero, otherwise, as shown dotted
in Fig. 10, the capacity would by-
pass energy which we require for
other purposes.

Multi-stage H.F. Connections

If two stages of tuned anode
coupling are used we can plug in

Fig. 8.—Resistance Coupling.
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ToAT+

Fig. 9.—Transformer coupling.

two resistances, as explained. If,
however, two stages of transformer
coupling are used, then the first
plug-in unit will have to contain
the condenser and leak required for
resistance coupling. Suitable units
for this purpose were described in
MobpERrRN WIRELESs for March, 1924,
these being designed for use with
the Transatlantic receiver, which,

Al

Fig. 10.—Conversion of transformer
to resistance coupling.

as readers know, uses two plug-in
transformers for the shorter wave-
lengths.
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Owing to the tremendous increase
in the number of queries, and the
policy of the Radio Press to give
expert advice and not merely ‘‘ paper
circuits,” it has been found necessary
to enlarge our staff dealing with such
matters. In view of the expense
incurred, we are reluctantly compelled
to make a charge for replies of 2s. 6d.,
according to the rules below.

All queries are replied to by post,
and therefore the following regulations
must be complied with :—

(1) A postal order to the value of
2s. 6d. for each question must be
enclosed, together with the
coupon from the current issue
and a stamped addressed. en-
velope.

Not more than three questions
will be answered at once.
Complete designs for sets and
complicated wiring diagrams are
outside the scope of the depart-
ment and cannot be supplied.
(4) Queries should be addressed to
Information Department, Radio
Press, Ltd., Devereux Court,
Strand, London, W.C.2, mark-
ing the envelope ‘' Query.”

(2)
(3)
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LOUD SPEAKER

The Spéaker of combined excellence! Never before
has there been so effective a combination of good
components. Embodying every worth-while feature
in Loud-Speaker construction, the ' Sparta ** renders
inevitable the natural reproduction of every tone varia-
tion. Moreover, inside the base of Type *“ B * is the
Tone Sclector—a unique device which filters the
sound—ensuring the elimination of all extraneous
noises. Why not wvisit a demonstration to-day and
judge its superior qualities for yourself? Every good
Dealer can show you the ** Sparta.”

Type A., 120 ohms.
Type H.A., 2000 ohms.
Type H.H.A,, 4000 ohms.

£1 13s. 0d.
Type “ B.”, 120 ohms.
The first Loud-Speaker
to provide for additional
control through a 6-posi-
tion tone selector.

£5 155. 0d,
Send lo-day for List 3154
descriling * Fuller’

Components.

FULLER'S UNITED
ELECTRIC WORXS,

L
Woodland Works, Chad-
well Heath, Essex.
Telephone : Iiford 1200
lines).
Telegrams
Chadwell Heath."
London Depot : 58 High
Street, W.C.2.
Telephone : Gerrard 5070.

Demonstrations of the
“ Sparta * Loud-Speaker
are given during broad-
casting hours at Gamages,
Harrods, Selfridges, The
Servicel rading Co., 289g-
292, High Holborn, City
Aceumulator Co., Ltd.,
79, Mark Lane, EC., G.
Salmnon, 33, GraftonStreei,
Tottenkam Court Road,
Peto-Scott, Ltd., 63 & go,
High Holborn, Piggott
Bros., Bishopsgate, E.C.,
elc., and at our own depots.
Perfect reproduction of the excellent dance
music regularly broadcast demands a perfect

Loud Speaker—the **SPARTA.”

In replying to advertisers, use COUPON on last page

“ Fuller,
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The Vauicr

The Vanicon.

It is not until you come to examine a
Vanicon closely that yon appreciate the
differences which can exist between
condensers of similar outward appear-
ance. But when you do, you will
notice that the Vanicon is rigidly con-
structed, that the plates are evenly
spaced, that there is no end-play in the
spindle to give unexpected variations
in capacity.

i%

—~—~n —r
TRACAL~TRAT

The moving vanes are connected to
their terminal, not by means of a rubbing
contact, uncertain in action, but posi-
tively by a strong phosphor-bronze strip.
Sturdy safety stops are provided so that
this strip cannot be damaged by over-
winding, even when the dial is removed.
It is easy to be wise after the event;
why not save yourself costly experience
by fitting a Vanicon to your set iu the
first place ?

Made in four standard capacities.

Capacity. Price.  Extra for

) Ebonite box.
.0003 mfd. o17 6 o 7 6
L0005 - I 0o O o 7 6
.0007 w 1 2 6 o010 O
.oo1 s 1 5 O o1z 6

Advt. of The Dubilier Condenser Co.{1921),
Lid., Goldhawk Road, London, W.12.

UBILIER

CONDENSER. CO-(1921)LTD

E.P.S. 64.
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At Your Command

To transport you'

through therealms

of space with

music and song.
ENTERTAINMENTS brought from the ends

of the carth are the modern radio Genie's
gifts to you.

Are you getting them all? With all the purity.
of tone with which they are delivered?

Or are you by neglect of the most _important
unit in radio—the headphones—nullifying the
Gente's efforts on your behalf?

If you have a doubt on the subject go to your
witeless dealer and ask him to demonstrate the
new General Radiophones to you.

~"Here 'you have sensitivity that responds to
.00000060011 of an ampere; earpieces that are
matched in tone, not by ear, but by delicate
mechanical gauges, and specially designed sound
chambers that give you natural reproduction.

e T T T T e L R L T R T VT TR TR TR

Do it now, and realise the full capabilities of
your set.

Fully Guaranteed,

: NS =
o IR TR I TEEIERnnmgnE:
pair. GENERAL '

i RADIOPHONES

GENERAL RADIO COMPANY

R T T e e T T e R e T T T R L R T TR AT

AT

ko)
(1]
=
I

LIMITED,
Radio House, 235, Regent St., London, W.1.
Telephone: Telegrams:
Mayfair 7152. “Algenrad, Eondon.”

198 In replying to advertisers, use COUPON on last page
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A Legless Valve-Holder

From the Goswell Engineering
Co., Ltd., comes a sample of a new
pattern legless valve-holder, in
which the possibility of accidental
short-circuits when inserting a
valve (with the probable result of
a burnt-out filament) is guarded
against by insulating the plate
socket at the top. Thus it is
impossible to make electrical con-
nection to the H.T. battery unless
the legs are inserted some distance,
which can only be done if they are
placed in the right way.

The ebonite holder is drilled
right through, thus forming its
own drilling jig. A centre screw
is provided for fixing. Small
screws at the side- enable connec-
tions to be made at the front of
the panel, or act as binding-screws
for under-panel connections if the
latter method be used.

The holder is' well made and
finished ; on test with the 500-volt
‘“Meg " tester between sockets
the insulation resistance was found
excellent.

A Two-Coil Holder.

From Messrs. Ward and Goldstone
ccmes a two-coil holder, mounted
on an ebonite base, 4 ins. by 2§ins.,
for fixing on a cabinet or panel,
with a fine-adjustment screw
control of a novel type.

The one coil is fixed as usual ;
the holder for the second coil is
pivoted, and moves away from the
first against a stiff spring. A screw
spindle with a ‘spherical knob at
the end works in a thread in a brass
pillar, and pushes against a brass
plate on the side of this moving
holder, thus rotating it against
the pressure of the spring. The
geometrical design is such that the
motion is rapid, for a given rate of
turning of the spindle by its con-

trolling knob, when the coils are
far apart and inclined to one
another ; but very slow when they
are close together and nearly
parallel, ie., when the finest
control is called for.

The effect of this mechanism, on
trial, was found to be extremely
convenient, as it combined, in a
way, a fine-and-coarse adjustment
with a single knob. The finest
control over reaction-coupling was
obtained. With the use of a small
series condenser and ordinary types
of plug-in coils it was .found
difficult to loosen the reaction-
coupling sufficiently at times, so

A useful two-coil holder.

as to avoid oscillation with a
liberal valve; a size smaller for
the reaction-coil than is - usually
recommended had to be adopted.
With direct coupling without series
condenser, this trouble was absent.

The instrument is well made and
finished ; there was absence of
back-lash in the movements. It
was noticed that the spring fitted
was not strong enough to control
the position of coils heavier than,
e.g., No. 200, when the stand was
horizontal on the table, but that in
a vertical posture, as on the side
of a cabinet, the apparatus worked
smoothly with the largest coils.
The small terminal screws were
more accessible than is otten the
case, but might with advantage,
for experimental work, be made
larger.

199.
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Crystal Detectors

A series of crystal detectors
of a substantial type, both already
mounted on a moulded composition
base, and in 'a form suitable for
the home-constructor to mount
on. his own panel, have been sent
for examination by Messrs. Quality
Products, of Hyde. The finished
“ Kupee " crystal-detector has a
stout whisker-holder moving in a
ball joint at the top of a vertical
column ; opposite this is a rigid
column carrying ‘a crystal-cup,
which.is given a limited .range of
horizontal adjustment by means of
a micrometer screw . (controlled
by a large ebonite knob) working
against a spring. Terminals suitable
for either wire or spade connections
are provided on each column. The
crystal-cup had an ‘ Orgelite ”
crystal set in it; this on test
showed excellent rectifying power
and a multitude of sensitive spots.

The whole mechanism was found,
on trial, to work smoothly and
satisfactorily, fine adjustment of
the crystal being facilitated by the
double control. The workmanship
and finish were of a high order.

The most elaborate outfit in-
cluded a mounted crystal, 2 spare
cups, 3 whisker-holders; and a
tube of 5 different kinds of cat’s-
whiskers. The latter on quantita-
tive comparative test showed each
and every one the same .good
standard of rectifying efficiency:

Rex Double-Rectifier Crystal
Detector

Messrs. Morch Bros. have sent
for review an elaborate type of
crystal detector, with which the
changes can be rung on a large -
number of different arrangements
of crystals, and in particular
““ double rectification " and ** fuil-
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wave rectification ”’ can be readily
experimented with.

On an ebonite base 3}in by 23}in.
is mounted a large-sized horizontal
glass-enclosed detector of more or
less the-usual type; but carrying
at one end a screw-cup crystal-
holder, at the other fwo whisker-
holders in ball-joints, inclined at a
amall angle to one another, and
insulated from one another. These
thave a micrometer adjustment for
longitudinal movement, whilst the
ball-joint pressure can be adjusted
by a screw collar at the further
end—an excellent point. Light
springs also keep the points up to
their work when stiff needle-points
are used inplace of springy whiskers.
Small chucks on the ends -of the
holders enable exchange of whiskers,
etc., to be made with ease, and
these can be replaced at will by
small cups (two of which are pro-
vided) for second crystals, e.g.
for a perikon combination.

Thus very many combinations
of crystals, steel points, double
and triple crystal contacts, etc.,
can be tried with ease; and the
instrument will appeal strongly to
those interested in experiments in-
cryvstal rectification.

On trial, the instrument was
found convenient to manipulate ;
the insulation resistance was excel-

lent ; and the finish and workman-
ship of a high order.

Radion Panel

The American Hard Rubber Co.
have sent for test samples of their
* Radion ’’ panel-material of ebon-
ite type ; in black and mahoganite
finish.

The samples submitted were % in.
thick, and highly polished on both
sides ; this polish does not need
to be removed by the treatment
with fine emery-paper usually re-
commended with ordinary ebonite,
as there is no treacherous partly
conducting surface layer. The
mahoganite in particular has a
most handsome appearance. Con-
siderable care is needed in working
the material to avoid scratching
this finished surface.

On practical trial with the usual
type of small radio-constructor’s
tools it became evident that the
material closely resembled ordinary
ebonite in its properties, but was
if anything a little softer than the
usual grades. The makers give
careful instructions as to pre-
cautions to be taken when cutting
the panel. 'With an ordinary fine-
toothed saw ‘there was a noticeable
tendency to crumble away at the
‘back edge, and care had to be
taken to avoid breaking the panel
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when near the end of the cut. It
was easy to file up and trim the
edges of the panel; it drilled
readily with no tendency to jam ;
whilst with care a No. 4 B.A. hole
could be tapped in it. As with
ordinary ebonite, after soldering to
screws in the panel the muts
required tightening again.

The insulation-resistance, tested
in the usual way Dbetween two
screws inserted a short distance
apart, was too high to measure
with the soo-volt ‘‘ Meg ™ tester.

While evidently a considerable
amount of care is necessary in
handling this high-class panel-
material, for purposes where .a “fine
finish and good appearance are a
consideration, these ‘‘ Radion”
panels are very attractive.

** Soldo " Soldering Compound

A great many amateur con-
structors fight shy of soldered
joints in their sets, on account of
the difficulty often experienced in
getting surfaces, not scrupulousty
cleaned in preparation for a soldered
joint, to *‘ take ’ the solder. They
will welcome, accordingly, a new
soldering compound, * Soldo,”
marketed by Messrs. Brown Bros.,
Ltd. (Motor Manufacturers, etc.),
which combines the functions of
cleaning, tinning, and soldering at

1

By reason of imperfect design

many trausformers perform satisfac-

This inefficiency has been overcome
b}v the H.T.C. its design 1is such
that all conditions are favourable and
it operates efficiently tn all circuits.

The H.T.C. operates over the

d in Br

no ‘possibility of any distortion due
to overloading. In fact, the H.T.C.
is an excellont all-round transformer.

you may buy them with
although the price is low.

{ Price 15/- each.

H.T.C. PRODUCTS ARE SCIENTIFICALLY .DE.
SIGNED AND THEIR ELECTRICAL PERFORMANCE
IS UNRIVALLED.

Again we have successfully made ‘a departure from
conventional design in the H.T.C. Walve FKolder. 1t
allows the vuaive to fit flush to .the panel, Coatact
is made by means of tougues of phospher bronze
springing against:the valve legs.

The great advantage of the H.T.C. Valve
Holder 'is a very low capacity and high
insulation, which gives 2 vastly increased efficiency. *

As no wetal parts are exposed it is impossible
to short the H.T..across the filament,

Type C., as used in constructional articles else- Fute=t Pendi
where in thisissue. (Template supplicd.) 1 /6 each, Fute3t Fending.

LENGTH « 25" "us"}

HEIGHT =~ 25°

Type
C

If your local dealer cannot supply you write
direct to :

H.T.C. ELECTRICAL €0., LTD.
2 & 2a, BOUNDARIES RD,,

BALHAM, S.W.12.
Trade Enquiries Invited.
TsLEPHONE : Battersea 374

Type A. (ahove Panel Model}, 1 /9 each.

torily onty un.ler certain conditions.

oxtremely wide range of frequencies |

tained i deast t accen- |
tuating any one note or its harmonies. 1
The design also altows for the varying |
strength of .signals so that there is |

You may purchase with more -than

200

NEW FALLON CONDEN

This condenser can be had in both styles of our: A 11, model, ‘'with either moulded

or Aluminiumends.
7/6,.0002, 7 /=

YFOREIGN AND COLONIAL AGENCIES. |
dAustratia : The Westralian Farm-$
sers, Ltd., PERTH, W.A.

Co., 15, Timber Street, MARITZ-
¢ BURG, Natal; Stuttaford & Co.,
;Ltd.. JOHANNESBURG and)
CAPE TOWN. ]
Sweden : Graham Bros., Stockholm |
{Holland ;. De Witt Sadee & Co.,}
{182, De Carpentier St., The Hague
Portugal : M. E. Mussche, Rua
Newtou, 22,2%, LISBON. 1
SCOTTISH DEPOT.

120, WELLINGITON ‘STREET,
GLASGOW.

FALLON'’S
VARIOMETER

oy 10/

Origimally sold

at 15/-. Now

sold at only
10/-.

You benefit by the ‘Enolmous [Demand for

Fallon Products.

On thisfline alone you are saved 331 per cent.
Quality exactly as fine as before.
‘The finest Variometer on the market at ANY

price.

Inside winding. ‘Suitable for broad-

cast reception on anv P.M.G. Aerial, extra-

ordinary close cof

range.

ling, ensuring large tuning

On _a 30it. indoor aerial the max.

.wavelength.exceeds 420 metres and the min.

on a 100 ft. aerial is below 350 metres.

The

max. on a full size outdoor aeridlis 70c metres

.and the min~on a 3oft..is zoo metres.

In-

ductance; the “highest possible—g.5 to I.
Metal-feet can ‘be.adjusted to fonr different

positions.

Reduced Price Now 10 /-,

For particulars of our Condensers we refer
vouto our advertisement.in the May issue
of MopERN WIRELESS.

SER with combined Vernier.

Prices :—.001, 10 /6,.00075, 8 /6, 0005, 8/6,.0003, 8/-, .00025

Write direct for ‘trade terms

South Africa : G. D. Henderson & FALLON CONDENSER

CO., LTD.

*“ The Condenser People."
'Phone: Totlenham 1932.

WHITE .RIBBON WORKS,

Broad Lane, N.15

AND 143, FARRINGDON ROAD, E.C. 1.

In replying to advertisers, use Coupon on last page
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one operation, without previous
preparation.

A sample tin of this material has
been submitted for practical trial.
It consists of a mass of white
crystals mingled with fine shreds
of metal. The instructions are to
heat the metal objects to be
soldered, without troubling to
clean them, and apply some of
this substance when hot; the
surface becomes properly tinned
forthwith, and if two objects are
clamped together and allowed to
cool they will be found to be firmly
united.

On trial; the compound was
found to behave just as indicated ;
brass; copper or steel surfaces,
oily or tarnished, became tinned
as soon as the right heat was
reached, and the tin spread over
the surface in a manner which
would appear magical to one who
had  experienced the usual
amateur’s troubles with the solder-
ing iron. The makers suggest that
an ordinary poker can be used as
an iron ; the writer found that he
had inadvertently used a screw-
driver as one; and a small spirit-
lamp seemed adequate for any
small job. A thick copper wire
was heavily tinned in a minute or
so, and a brass washer soldered
on to a large piece of brass, without

cleaning, use of other flux, or stick
solder, so firmly that it could not
be removed by considerable force.

While it should be supplemented
by a supply of stick solder and a
small iron, we can thoroughly
recommend this compound for
radio work. The makers claim
that it is non-corrosive ; it would
be advisable, however, to wash
(with water) any parts soldered
with the assistance of the compound
to remove traces of the flux.

A Filament Resistance

A neat and compact filament
resistance for use in ordinary panel-
mounting, one J%in. hole and two
small screw-holes being required
for this purpose, is the ‘‘ Fitton,”
submitted by Messrs. Shermays,
Ltd.

In this the resistance spiral is
quite small, being half embedded
in a groove in the face of a disc of
ebonite only 1fin. diameter. On
measurement it was found to have
a maximum resistance of around
7 ohms, and would carry the
current for a single R valve safely.
A well-finished knob is provided,
and the contact spring is mounted
on the spindle by a set-screw,
which might preferably be a little
larger. Small terminal nuts are
also provided

for connections.

MODERN WIRELZYSS

Positive on and off stops are
incorporated.

On trial the instrument gave
smooth and silent. control of a
detector-valve.

Helenite Crystal and Cat’ss
Whisker

Messrs. Apex Electrical Supply
Co. have sent samples of their
‘“ Helenite ”’ galena-type of crys-
tal, marketed in small glass tubes
together with a suitable whisker,

This was found to be finely
granular, and possessed a number
of sensitive spots which gave, on
quantitative measurement, a recti-
fying efficiency on a: par with the
usual standard for -galenas; some
of the specimens being appreciably
better than others.in regard to the
proportion of the effective settings
found. The sensitiveness was not
confined to the surface:

The whisker appeared to be of
suitable design and material,
giving with standard crystals full
rectifying efficiency.

¢ Vanicon'' Double Variable
Condenser

A double variable condenser of
type suitable for tuning simulta-
neously two tuned anodes or H.F,
transformers is the ‘‘ Vanicon ”’
double variable, submitted by

T RO
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YOUR ACCUMULATOR DESERVES ATTENTION —

CHARGE IT WITH AN “ELLA”

A.C. Model.
Output 5/10 amps.. 9° volts, Complete
with Pole Indicating Ammeter and all' con-

necting leads and adapter - = £6 6 0

LIONEL ROBINSON & CO.

“EILLA ” Battery Chargers enable you to give tke
same personal attention to your accumulator as to
your wireless set.

HVERY wireless user realises the importance of’
having fully-charged accumulators, and it is hardly
surprising that a rapidly “inereasing number of
enthusiasts protect th Ives against failure by the
installation of * Ella ”’ Battery Chargers in preference
to Leing dependent on outside charging sources.

‘ELLA " Battery Chargers do not operate by
wasteful resistance methods, but draw the required
electrical energy from the ordinary house or garage
lighting supply—either D.C. or A.C.—by meaus of
the simple Jampholder connection.

EXPENSE has been reduced to a minimum in
consequence of meticulous care in design and ttre
elimination of all unnecessary working parts, the result.
being a battery charger certaln inits action, requiring
no attention, and consuming, forexamrple, less than a
unit’of electricity to fully charge a 6v. accumulator
with a capacity of 8o ampere hoursqactualj;

EVERY “Ella” Battery Charger is guaramteed
to do the work for which it is sold. There is an
“ Ella " to suit any supply voltage, capable of charging
from 1—12z accumulators at a time, according (b
requirements.

EXPERIENCE shows that accumulators whes:
charged at home have a much: longer life and give:
better service, in addition to which * Ella * Battery
Chargers savc their purcbase price many .times over:
owing to the marked reduction in charging costs
resultant on their use. " Ella” Battery Char ers
are sent out with compre'iensive workinginstructions.

ELIMINATE failure and obtain maximum satis-
faction by the installation of an *“Ella” Battery
Charger in your home.

Send for Descriptive Leaflet.

Trade also supplied

"Phone : Holborn 6323 (Two Lines).

A R A

D.C. Model.

Output 5 amps.
With Switchboard and Pole In-
dicating Ammeter and Re

3, Staple Inn,
London, W.C.2.

A
In replying to advertisers. use COUPON on last page
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Messrs. Dubilier Condenser Co.
(1921), Ltd.

This has two sets.of plates, fixed
and movable, the latter being
mounted. on the same spindle.
Each part of the instrument had,
on measurement, an exactly similar
capacity of a trifle ‘over .ooo25
uF maximnm, the minimum being
000022 pl.

Thus, used as an ordinary tuning-
condenser, either .ooos5 upF (with
fixed plates connected together),
.00025 (on either sidé), or ..000125
(two parts n series). is available.
For tuning simultaneously two
stages of H.F. coupling, e.g., the
spindle can be connected to H.T.
plus, and the two sets of fixed
plates to the two anodes respec-
tively.

The instrument is very compact,
being only 3 in. diameter and
2} in. deep, and is adapted
apparently for mounting on a
panel by cutting- a circular hole
of the size indicated—though in
this case the terminals, which are
arranged at the upper end and .are
of conveniently large size, might
be somewhat ‘awkward to acéom-
modate. Considerable care has
been taken to ensure good electrical
connection to the moving plates, a
substantial ** pig-tail "’ winding up

for this purpose. A high-class

knob and bevel scale (with sub- °

stantial fixing-screw) are supplied
with the instrument, and positive
stops which register accurately
with the zero and maximum read-
ings of the scale.

On test, the electrical insulation
resistance was unexceptionable, and
the instrument operated silently
and effectively. It is obviously
of the highest class; the finish
and workmanship could hardly be
excelled.

Amplitone Crystal and Detector

Charles Ledsham and Co. bhave
sent for test samples of their
“ Amplitone "’ crystal and crystal
detector in which the same crystal
is incorporated.

The crystal is marketed already
set (in a plastic material) in a cup,
under guarantee. On close ex-
amination the fragment in the cup
was found to be. so small that
further test of its rectifying pro-
perties was impracticable; the
exposed surface in the original
setting was found, on quantitative
test, to give a rectifying efficiency
equal to that of standard first-
class galenas, and a large proportion
of sensitive spots.  Similarly, on
testing the complete detector, ex-
cellent results were obtained, both
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in aural observation (of local
broadcasting) and in ‘measure-
ments. The detector was of the
horizontal enclosed type, on a smal}
ebonite base with convenient ter-
minals: The crystal-cup -could
be readily replaced, and the move-
ment of- the whisker-arm was
smooth and without back-lash. ‘A
small chuck -held the whisker.
A thoughtful point was the pro-
vision of a white opaque lining on
one side of the glass tube so as to
facilitate the setting of the crystal,
the fine whisker being far more
visible against this background.

Magnum Tapped Plug-in Coils

To those who desire to cover a
wide range of wave-lengths without
necessarily providing themselves
with a large number of different
plug-in  coils, the ‘ Magnum ”
tapped plug-in coil will appeal.
Samples submitted were found to
cover effectively {he range from
160 to 3,300 metres with two coils,
each with four tapping-points.

These coils are enclosed in:a
well-finished case just under 4 in.
diameter by 1§ in. thick, with the
conventional plug - and - socket
fitting on one side,. the selecting
switch being mounted .on the flat
face. The plug is reversible, so

in a grooved guide being provided

(Continued on page 205.)
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A

HIGH-GRADE
“MEASURING
INSTRUMENTS

QUS> >>>

PANEL MOUNTING
MILLIAMPMETER.

ars

A

FOR ALL -
... PURPOSES

We stock nearly so different
types of measuring instruments
totalling in all nearly 200 Cali-
brations, while any special
reading or calibration can be
supplied to exact requirements
on request. Let us know what
you require. We can help you'!

Fig. 144 Milliampmeter whenin series
with the H.T. Battery anode circuit
registers the current taken and is ideal

for economical and accurate tuning-in. FIG. 144

2 42 — . MILLIAMPMETER
152 Double reading voltmeter. 0-7v,, 0:100v. 15/- Dead beat moving coil
150 Pocket type voltmeter. 0-7v,,0 15v. or 0.25v, 7/6 type.

151 Pocket type ampmeter 0-2}a.,0-15a, or 0-25a. 7/6 Diam. of front, 2} in.

133 Pocket typc volt and ampmeter all readings. 10 /6
160 Panel type voltmeter 0-7v., 0-15v, or 0-25v, 9/6

Price 36 /- each,
161 Panel type ampmeter 0-2ja., 0-158 or 0-25a. 9/6

Write for free Catalogue No. 52

A. H. HUNT, LTD.

‘Keyage'(DEPT. 5), HAH. WORKS, Croydon
Croydon’ TUNSTA RD., CROYDON. 2225

LRy AR oo
In replying to advertisers,
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£3

A REVOLUTION IN H.T. EFFICIENCY

H. T. Batteries made up of units are recognised as the ideal.
‘The HOVIMO screw connection solves the problem of joining units
W without soldering.
The HOVIMO assures perfect * sitent” working—is
B ¢ verlasting—allows easy replacement of units—will take
the ordinarywander plug—makes it possible to keep your
H.T. at an equal voltage. Is British made.
H. MOLBACK |
27, Cannon St. lAskyour

L4 | dealer
Tele: City 8299- | forthem.

1/6

Per Doz.

From
dealers
or direct
from me

N .
PLUG HOLE

CON STRUCTORS !

Note :

We supply accessory parts for build-
ing any of the sets d scribed in this
journal or in * Wircless Weekly,”

Cabinets, Panels and Engraved
work a speciality, Prompt delivery

SEND FOR OUR LIST.

Your attention is drawa to our end of
season clearance sale. Ask for list
“B”, or state your requirements and
we can possibly meet them as our stock
is large.

“S.A. CUTTERS,” 15, RedLion Sq.

Phone : CHANCERY 8042. LONDON, W.C1

CRYSTAL
DETECTOR.

use COUPON on last page
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—_UNDER
IMPOSSIBLE CONDITIONS

IFTY yards from the Generating Station,

surrounded by a mass of workirs; machinery,
and myriads of Neon Tubes, in the Palace of
Engineering,

WEMBLEY
THE RADIO-STRUCTA 4 VALVES

gives a daily solo loud-speaking demonstration,
throughout Broadcasting hours, of Perfect
Reception entirely free from interferences.
The “Blind” spot mu:t be “ Blind ” indeed in
which the Radio-Structa will not operate

THE RADIONETTE JUNIOR

15/-

(including tax).

The rame ¢ Radionette ” is sufficient
guarantee of maximum efficiency.
Specification : Curtis all Ebonite
Variometer, Paragon Panel, Univer-
sal Detector and a Curtisite Crystal,
which together make it an
of moderate RECEIVERS
price (]

[
! THE)

| SIMPLEX RADIO CHART IS ALL |
YOU REQUIRE. |

THE CIRCUIT. High Frequency tuned anode coupling with
intervalve reaction, as UYED by 95 per cent.of the PRO-
FESSIONAL MANUFACTURERS throughout the world
and. g uaranteed to receive from anywhere all Britishy Con-
tinental and American Broadcasting.

For- 2, 3, or 4 valves 1/- each,~postage 1}d. extra,or
supplied free with the- RAD]O-STRUCTA. |

S vy

of PANEL MARKING. Neater, cleaner, cheaper than
any other known method.
63 words and letterings for wireless.
j-circle 0-180; } circle 0-10; Full-
circle 0-100 and 4 valve templates.

Series 1.

. 1D. each.
Series 2. 7’2

Postage 11d. extra.

The name “Nu-graving' on every envelope is your only
| suarantee of complete satisfaction and protection from
spurious imitations,

PETER CURTIS, LTD,
34-36, Whitfield Street, London, W.1.

Telegrams : ‘‘Paracurtex.’ - ’Phone : Museum 8489,

BIRMINGHAM : 76, Newhall Street. Central 5444,
MANCHESTER : 312, Deansgate., Central 5095.

In Conjunction with

THE PARAGON - RUBBER
MANUFACTURING CO., Ltd.

“ALLEGED”—
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|

|
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|

The Dominant features of the A.J.S. Two, Three and Four-Valve Receivers
are Efficiency, Selectivity, Power and Clearness of Reception. As the List
Price is the Last Price, it is not nccessary to purchase ntmerous extras, the
specification embodying everything rcady for installation and the prices include
all Royalties and fecs.

Complete Sets con- ¥
s'st of Panel, Valves, 4 Thlng Of
Head Phoncs, Higli Beauty and a
and Low Tension
Batteries, Aerial Joy fOf Ever.
‘I:;ll';, . Insulators,
ead-in Tube. This handsome
Mahogany Pedestal
PRICE S : Cabinet fitted with

e A TS Four
Valve Receiver, High
and w  Tension
Batte ies, with Loud-

Panels only,
Two Valve Panel,

11 7 6 Sgeaker, the horn I
Three Valve Panel of which matches the
£15 5 0 wood, is supplied |
comnplete with all
Four Vaive Panel accessories ready for
£13 10 0 use at

Complete Sets.

Two Valve Set
710 0

Three Valve Set
£22 5

£50 |

or in Oak for

£48

See cur Stand, E.4,
Palace of Engircerirg,
British Empire
Exhibition.
Catalogue on Request.

A. J. STEVENS & Co. a9

Wireless Branch, Wolverhampton.

Four Valve Set
£27 5 0
“ Panel only” in-
cludes Walnut Case,
but excludes Valves
and Accessories.

s el

e e Tt B T T A BRI

In replying to advertisers, use COUPON on last page

The “UTILITY’’ NO-CAPACITY

SWITCH, as used in.the construc-
tional articles appearing in this

journal. )
Specially designed by electrical
engincers to reduce the electro-
static capacity, this switch has
proved to be exceptionally reliable
In action - and has. self-cleaning
contacts.

.Knob 5
Size Type Price
2 Pole Change over. W130/2 4/-
» ”» » W130:3 5/-
1 »» * W1304 6/-
6 . » s, WI30/6 8/
Size %%9: Price
2 Pole Change over. W147/2 6/-
3 .. w  WI47/3. 6§
4 3 »2 s Wi47 /4 76
6 W147 /6 10/-

“ UTILITY
CONDENSER.

The VARIABLE

ONE Hole fixing for Panel Mounting.
A.001 M.F. * Utility '’ Con epser tes-
ted by the National Physical Labora-
tory had an efficiency of 99.37%,
practically perfect.

Cat. No. Size  Ordinary Vernier
w.122 .0015 16 - 12 /8
W.123 o1 1273 15 /-
W.144 .00075 1/9 14/3
W.124 0005 10/8 13 /-
W.125 .0003 8/9 11/3
W.145 0002 7/9 10,3
W.146 0001 7/8 10,-

Manufactured by

WILKINS and WRIGHT LIMITED,
UTILITY Works, Kenyon Street, Birmingham,

203
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USEFUL ADVICE!

Unless a Leak of the proper resistance is placed across
the grid condenser the valve will either cholke or the
effect of the condenser be destroyed. The value
depends on both the characteristics of the valve
and the circuit, and can only be obtained through
using the *“ BRETWOOD ' the only accurate variable
grid 1eak of watck- hkeRpEeEclsnon and scientific design.
PRI -

The only Grid Leak with which it is possiblz

to supply a reliable Chart giving 25 different

readings covering from 100,000 olms fo 10

megohms, This Chart is supplied for use

with the ** Bretwood " Grid Leak only, al a

cost of 1/3. Send yours lo be calthrated

and Chart supplied.

The “BRETWOOD” Valve Holder makes it impos-
sible to short-circuit valve, It acts as its own jig
and valve fits flush to panel. Valvelegs are held yield-
ing by ball bearing spring device, thus always assuring
perfedt contact. One screw fixing only. PRICE 1/3

RADIO IMPROVEMENTS LTD.

, Pat ]
95. Great Portland Street, W.1. Liberal(";;:?ie I(;is)coun(;

CABINETS. YOU WANT

PICKETT’S Cabinets—they're good value, from 1/6 each,
highly polished. GCabinet Works, Albion Rd. Bexicy Heath,
S.E.1.  Write for Lists M.W.

MAGNUM

CONSTRUCT YOUR OWN SET AND SPEND THE DIFFERENCE

We specialise In and stock all Components for various circuits desgrited in
MopErRN WikELESS and allied Putlicatious. Build one of the following testcd
sets designed by acknox\ledged experts :

S.T.100, Family 4-valve, All-Concert de Luxe, Simplicity 3-valve, Omni,
Trausathutxc \)' 3 -valve Dual, All Britsin, I’ortable, H.T.'less, etc.
Send stamp for set of leaflets and illustrated list.

THE PURIFLEX RECEIVER.

1 Grid Cell No. 126
60 VoIt H.T. complete with Plug and t.xppu.gs
2 No. 1 Magnum Tapped Coits ..
; Magnum Tapped Gonls Improved type
No. 1 is ejuivalent to Nos. 25, 35, 50 and 75 Plug-in Coils.
No.2 o 100, 150, 200 and 250 ,,
Eliminates p‘uggmg in various sized coils and effcets a
considerable s'avmg in cost.
We strongly recommend Radio Press Envelopes to the
Home Constructor. These contain Blue Prints, Drawings,
5 and all detailed information for building the following
No.1 WLE] 1276 ‘well-designed and efficient scts.

-
-

As described in this issue by Mi. Percy W, Harris EACH
1 Polished Cabinet g - T 1276
1 Ebonite Panel 14in. X xohn x }m sq and matted 5 9 6
1 Magnum 2 Coil Holder . o© g0 9 6
3 Burndept Duai Rheostats g e un 786
4 Sets Vaive Sockets (lacquercd) complcte, pcr set 9 0 4
1 Burndept Crystat Detector o a- 0D oo . 50
5 Terminals (lacquered) complete oo 50 J5 o O
11 Qlix, complete .. 5o 1o . 1B .. 0 4
1 H.F. Transtormer 300/600 n;etrﬁ .. . - 4-6
1 Var, Sq. Law Condenser .coo5 38 17 0
1 .0003 oo ae . i6 0
2 Dublller So 000 ohm Resistances 0o do .. oo 5 6
2 z Leaks 2 Meg., .. B e oo Go 2 6
3 Fixed Condensers .25 Mfd. . . 39
I Resistance 100,000 ohm and cllps 2 2
1 Dubilier Congdenser..ooot . Sl 2 6
1 L0003 ot LY N %5 3 13 2 6
6 yds Sq. section T.C. Wire .. o & I peryd. 0 1}
1 Cossor Valve P.2 3 N o i oo 00 =20
2 R. Valves .. 4 b3 oo .. 12 6
Hot pad Trans!ers per set = 8o 0 od 0 g
2
0
6

-
»

No 18/- POST FREE
No xEnveInpe §.T.100 .. o .. 5 o o . o 1t 8
No. z ”». Family 4-Valve .. i T n o o 258!
No. 3 s Simplicity 3-Valve L o e . - 2 19,
No. 4 ,, All Concert de Luxe 06 "o ot 15 e 2519
No. § o Omni,readyshortly -

No. A.B.C. Wave Trap, ready shortly.

All components stocked for each of above. We cordially invite you to call
and see the zbove show models at our new prenu=e~

Magnum 2-way Coil Holder as used on R.P. sets . 0o .. 9 6 post 6d.
Magnum 3 ,, ”» ”» o ” 05 wl a2y GF';,  TodE
Magnum Choke o of . .. 1 6, 6d.
Omni Connecting Links, per set of SO o oo S Nel L 4d.
Magnum H.F. Transformers (matched) from .. > M emBl 0 3d
4 Electrode ** R’ Valves . oo o7 e .. 17 8, od.
Myers Valves, practically unbreakable .. 12 6 ,, od.
NoTE ——Camage and Packing frec on Retail orders value £2 or over.

PLEASE NOTE NEW ADDRESS:—

BURNE-JONES & CO., LTD.

“MAGNUM HOUSE"

Ho'p.62§7. LONDON S E 1

*Phone :
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BATTERIES ors

M'—m 3 To connect in Series
insert straight Ter-
minal in Spiral of
cest batterv. Bend
wire terminals and spiraland thusensure
plug sockets to take § permanent electrical
Wander Plugs. i g connection without
soldering.

Standard Pocket
Lamp Size—34} voit
with patent spiral

Note — 71 doz.=s4
volts

Used units replaced

easily. BRITISH MADE.

—

Connect as tllustratea. Patent applied for.

PRICE CARRIAGE PAID, 7 /- PER DOZEN, WITH PLUG.

Standard Sizes :

No. 2 W, Slab 16} volts, 8-volt tappings. Size approx.
Price 3/« each

9 x ns.
No, 4 W, Slab 36 volts. 3-volt tappmgs " Size' approx.
10 x 1} x 3ins. . » 6/8
No. 5 W, Block. 60 volts. 3-volt tappmgs. Size approx.
93 x 3 x 8}ins. .. .. .. w124,

Prices include Wander Plug. Carriage Paid.

Manufactured by Telephone : Watford 617.

The BRITISHBATTERY i

CLARENDON RD., WATFORD, HERTS.

Bontone Phones
Brritain’s Best
Backed by Generons

Guarantee

4,000
OHMS
‘PER PAIR

Security behind Bontones
Security to the Dealer
Security {o the User

We agree to replace any phone
not giving complete satisfaction
ﬂ returned to us within seven days
purchase, undamaged. We
fum\ev agree to repair, adjust and
4 retest any' I'ionlgn'e P'hone, irre-
spective of the date of purchase,
BONTONE ORIGNAL. fopr the sum of 3/~, plus 6d.
postage it returned to us iatact with remittance. .
This is our Bond. What does it mean? W hy, an assurance for all time to
users of Bontone Phores.
Compare these advantages over other makes of phones, particularly the cheap,
contirental type.
Have you recognised all the better qualifications which make BONTONE the
distinctive type
Mainly, they are backed by a most generous.guarantee,
Sensitive ! Why ? Simply that the magnets are made in our own works
under our own supervision. BONTONE will respond to the weakest signals.
Durability ? BONTONE are made of the best materials procurable, and their
beautlfulﬁmsh ishighly creditatleto skilledcraftsmanship. Gomfort ? Through-
out exhaustive tests we has e worn BONTONE and have obtained the maximum
efficiency. BONTONE are easily adjusted. See you buy BONTONE.

‘Bortone Phones are Manufactured §.03 3. "s8h ehuiene: s pice.

Apply to your local dealer or apply direct giving your dealer’s name to :—
dmiralty, W Office d
B.D.,&Co. (Edward A. Boynton) A {miraete® comtmctors.”

works : Gosweir Ro. & Ciry Ro.. Lonpoy, EC. 1
Offices: 167-173 GosweLL Ro,, Lonbon, E.C.1

|288 BOROUGH HIGH STREET,
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that the coil can be used facing
either way. The unit is strongly
made, and very well finished.

On test, the first coil gave with
its tapped cylindrical coil in con-
junction with a valve-receiver and
a low-minimum .ooo05 pF variable
condenser, on the No. 25 point
from 160-370 m., on the No. 335
from 200-500 m., on the No. 50,
240-590 m., and on the No. 75
stud 325-760 m, or to 1,070 m,,
with .oor pF variable condenser.

The second gave: No. 100, 580-
1,030; No. 150, 780-1,700; No.
200, 040-2,100; and No. 250,

1,060-2,400 metres ; or to 3,3oom.
with a .0o1 uF variable condenser.

On a P.M.G. double aerial, the
No. 25 stud had to be used for
2O with parallel tuning-cén-
denser. With this, reception on
the crystal (measuring the resulting
signal-strength at a dozen miles)
was sensibly better than with some
standard types of plug-in coils. In
valve reteption with reaction, there
was little difference to be observed,
compared with untapped coils of
standard make, except that on the
higher wave-lengths the multiple
basket-coils of the second tapped
coil appeared to offer appreciably
higher H.F. resistance, requiring

a reaction-coil of' twice the size
required by the standard coils.
It was also hard to get oscillation
with the two coils used as A.T.I.
and reaction-coil respectively, parti-
cularly when a parallel A T.C. was
used. )
A Porcelain Valve-Holder

A very interesting type of valve-
holder, made of porcelain, has been
submitted for test by Messrs. The
Athol Engineering Co: This is of
about the dimensions customary
with ebonite valve-holders, but the
brass sockets for the valve-legs are
suspended in four holes in the
porcelain body by means of screws.
As these are not in the centre, in
one position the brass sockets
project a short distance from the
body. Arranged thus, the holder
can be used behind a panel, with
the sockets flush with the front.
With the sockets the other way up
the holder can be mounted on the
front of the panel, as usual—the
screws providing electrical con-
nections—or on a base-board with
exposed wiring; or alternatively
behind the panel with clearing-
holes for the valve-legs. Other
alternative methods are also sug-
gested by the makers.

A central fixing screw is provided,
and is thoughtfully arranged with a

MODERN WIRELESS

hexagonal counter-sunk hole for
the hexagonal nut, to prevent the
latter from turning.

The insulation resistance was
found too high to measure. The
fnish and appearance of the holder
are good, even though the white
porcelain looks a little strange to
those accustomed to black ebonite
holders. We welcome this de-
parture as a step in the right
direction of bringing radio com-
ponentsinto line with the moderate-
priced standard domestic appli-
ances which are made on the large
scale, and can strongly recommend
this type of holder for general
experimental work.

o 0 0 0 b O & 0 0 & 0 O O 0 0 O
A

.00. 0.00'00. 0 00 QQ.OQ.QQOQQ.OO.OO‘C 0.00.00.0

)
0'0 ! 0.0
% Special Notice.
& pecia otice. &,
R/ 3
0.0 0.0

CRECE T ST UK R S ST S T T T I K
0
0’00.00.00.00’00’00’00’00’00.00’00‘00‘00‘00‘00.< X

The actual sets of which construc«
tional details are given in this
issue (‘¢ Pariflex,’”” 3-valve port-
able, etc., etc.), are on view at
Radio Press offices until 15th July.
They can be seen by appointment
(letter or telephone).

Highly finished, with lacquered brass bush for panel
mounting. The resistance wire is wound on insulating
rod, which gives perfectly smooth adjustment.
supplied with a diagram giving drilling dimensions,

Price 3/6 each,

Makers: The Silvertown Company, 106, Cannon
WoRrks: Silvertown, E. 16.

WIRELESS ACCESSORIES

Street, London, E.C. 4.

Eachis
frame.

POTENTIOMETERS

(For Panel Mounting)

Complete with knob and pointer, on

ebonite former, which is mounted on

Res’stance approximately 400 ohms,
Price 7/6 each.

rectangular
cast brass

Quality guaranteed by over 50 years’ ‘electrical manufacturing experience.
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good R.P. Books

you should read

Twelve Tested
Wireless Sets
Series No. 14. By Percy W. Harris.

A first-class Book tor the home Constructor.
Embraces a wide range of Sets from a Crystal

Receiver costing -but half-a-crown to an |

S.T.100, an All-Concert Receiver and an
improy.ed Reinartz. _ In addition, a new Set
using two stages of high frequency which can
be relied upog to pick up American Broad-
castmg with the greatest ease when condi-
tions are favourable. . A special chapter is
devoted to wave-traps and devxces to enable
interference from the local B.B: 2 6
Station and ships-to-be ehmmated /

- How to Make a
Unit Receiver
Series No. 7. By E. Redpatk.

The idea of expanding Bookcases as applied
to * Wireless, ~The particular Receiver
described in this Book consists of four Units
which, when coupled together, will receive
every B.B.C. Station and will work a Loud
Speaker from the nearest one. Yet the
first Unit by itself will enable Broadcasting
to be enjoyed if you are within 30-40 miles
from a B.B.C. Station. The other Units
can be added at your leisure. This econo-
mical system will commend itself 2/6

to the man of moderate means.

Tuning Coils and
How to Wind Them
Series No. 18. By G. P. Kendall, B.Sc.

There is probably no single Component in
any Receiving set able to exert so much
influence as an Inductance Coil. A highly
efficient Coil (or Coils) will often make al!
the difference between mediocre results and
really clear and loud reception.

Even if you feel that your present set is
giving tolergbly good. results, the chances
are that it will be worth your while—pre-
suming that you are using plug-in coils—for
short wave-lengths to use a set of home-made
basket coils. Such cotls as these have
particularly low self-capacity.

This new Book by G. P. Kenda" B.Sc. (staff

editor), contains concise details for making

every type of Coil used in Wireless fo-day.
All necessary data, such as diameter of tubes
gauge of wire, number of turns, etc., are
given—the results of the author’s
own e\penments

Obtainable from all Booksellers, or ‘post
free 2d. extra direct from Publishers

RADIO PRESS Ltd.

Devereux Court; Strand, W.C.2.

G.A. 891,

1/6
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To the Editor of MODERN WIRELESS,

Sig,—As I am getting such
excellent results with the three-
valve dual circuit - described on
PP. 460-67 in the March issue of
MopeErN WIRELESS, by the Editor,
I thought that maybe a descrip-

tion of my arrangement would |
be of interest to_ other ~experi-

and to those who are
prejudiced against _dual

menters,
rather

circuits on the grounds. that they

are unstable and. unselective. I,
personally, have never handled a

more sensitive or selective set,

using two or three valves, or a
more stable one either, and employ
it in preference to any other when
not experimenting and when I
wish -to. hear broadcasting.

The only points about my set
which differ from the arrangement
shown on p. 466 of MODERN WIRE-
LESS are as follows :—

Constant aerial tuning is
employed using series .ooor mfd.
condenser as recommended by Mr.
Scott-Taggart. This makes the
set much more selective.and sensi-
tive I find.

The coils used for aerial and
H.F. transformer are home-made
basket coils of 22 d.c.c. on a 2in.
former, the aerial coil having 56
turns, and the primary and
secondary of transformer (which s
in a two ceil holder) 48 and 56-
respectively.

Instead of a variable condenser
in shunt with the A.T.I., a vario-
meter can be placed in series with
aerial ‘coil and top end of L.F.
transformer. This gives increased
signal strength.

The variable condensers should
be small, .0002, as tuning is very
critical’ and requires extension
handles 9 in. long or vernier.

The transformer -coupling should
be varied for best results, as if
too close the set may *‘ howl "’ at
low frequency.

Alll B.B.C. stations can be
received on 'phones on two valves,
and the third valve allows a small
loud-speaker to be used from most
stations.

The set, while critical to tune, is
very- easy to control, and: the
stations ¢an tuned in without
any oscillation or whistling.
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The transformers are Eureka
Concert Grand and Silvertown,
valves are Cossor P2 for H.F,,
Dutch for detector, and Ediswan
A.R. for L.F.

108 volts H.T. is used on H.F.
and L.F. valves, and 26 on detector.

Glasgow and Manchester can be
heard well on ’phones on two
valves, using aerial of 20 ft. of
wire stretched across a room on
ground floor.

In the writer’s opinion the set
is easily as good as a four-valve
straight circuit, and the two valves
better than many three-valve sets,
while the selectivity is much higher
than most sets.

With many thanks for such an
excellent circuit, and for many
other good ones in vour excellent
papers MoDERN WIRELESS and
Wireless Weekly —Yours truly,

J. MooRrRE-CALDER.

Strax millis Road,

Belfast.

To the Editor of MODERN WIRELESS.
Sir,—I feel I must write and
congratulate you on the excellent
three-valve dual receiver designed
and described by you in the April
number of MoDERN WIRELESs. I
made the set about two weeks after
the April issue came out, so am
sending you a few, of the results
obtained. Th= receiver is built as
near to your plans as possible
except the condensers. which in my
set are a separate unit, owing to
the fact that I had a ocabinet
(18 inv by 9in.) and a § in. ebonite
panel to suit on hand. London
(2I.0) comes in at terrific. volume
on an Amplion Junior loud speaker,
in fact, I dare not use reaction for
fear of bringing the roof down.
Birmingham (5IT), Bournemouth
(6BM), and Cardiff (WA) come in
at good strength, while the French
station, Ecole Supérieure des Postes
et Télégraphes, comes in excellently,
in fact, often drowning out 51T,
which on my other set spoils the
French station. Amateurs in
London and the outlying districts
come in at great strength.
Wishing MobpeErRN  WIRELESS
every  success. — Yours truly,
F. CHILTON.
Stoctwell Park Walk.
Brixton, S.W .9.
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CHANGE OF ADDRESS

Reg.

Patent No. 206098.

We beg to notify our Customers that we are moving
to larger and more commodious premises, situated at

332a, Goswell Rd., London,E.C.4.

ALL CORRESPOMDENCE SHOULD BE SENT TO THIS ADDRESS AFTER JUNE 21, 1924,

@d_f’/_ké WIRELESS CO., TELEFHONE 7990 CLERKENWELL.
Why Have We Moved to Larger Premises?

Variable Grid Leak 2 6
Anode Resistance 3/6

Because we make the only Reliable and Tested
Variable Grid Leaks and Anode Resistances:

The Best

of all
Cir its
is of Iit'tle value if" your com-
ponents are inefficient.

The use of our ‘‘ Sonola”
Transformer, combined with our
‘““Sonola’’ Micrometer Coil
Holder, ensures the maximum
possible resuits.

Every transformer is carefully
tested atter heing niade with the
utmost care.

No Transformer gives better

€ SONGLA”
LOW FREQUENCY
TRANSFORMER.

(Regd.),

results and there are few, if any,
that give results that approach
those obtained by the use of the
‘“ Sonola '’ (regd.).

Size 3} by 2} by 3% Ins. Unsur-
passed for Silence, Efficiency and
Reliability. Provides remarkable
amplification with freedom from

noise and distortion. Equally suitable

with every type of valve.
Price 17/6.

For finest possible tuning and
in consequence maximum
volume, the * Sonola’’ Micro-
meter Coil Holder .is.unequalied. |

.:'ﬁully I‘lh«s!mltd'Raz{io L atalogue
+ 'No.- M.105, post free on. requesl
¢ Enclose Business Card or- Memo.” fo
s Special Trade 7:!.7“"15 and Discounts

...... PR 40 SR R A i
These lines are stocked by ali high-olass . Radio
and Electrical Dealers. Refuse = substitutes
Write direct if unobtainable.

O T T )
& Goldsioney
i ;:?g;,s MANCHESTER [I2

Address all communications to- Head Office and
Works: - PENDLETON, MANCHESTER.

Ratio 5 to 1.

PATENT.

Receiving Set. Price 10/-.

(1] SONOLA 1
(Regd.)
CONSTRUCTIONAL
RECEIVING SETS

These Sets are ‘despatched
with ready drilled Panels,
Assembled Condensers,
wound Transformers, and
can be easily constructed.
Full instructions supplied-
2 VALVE PANEL £5 70
Plus Marconi Royalties 25/~
3 VALVE PANEL £6 15 0
Plus Marconi Royalties 37/6
4 VALVE PANEL £9 0 0
Plus Marconi Rovalties 68/-
See Catalogue M. 105, for full
particulars, free on rejuest.

“« SONOLA ”’ (Regd.)
MICROMETER REGULATING
TWO-OPOIL HOLDER.

Enables the finest possible tuning and adds con-
siderably to the efficiency and selectivity of the

“SAMPSON*
. ACCUMULATOR

CARRIER.

(Patent No.
214037/23).

Light,  Strong
and exceelingly
useful. The in-
convenience of
*handli ng
’ weighty, cum-
bersome  accu-
mulatots is en-
tirely obviated.
Suitable for any
size accumu-
lator. Folds
flat to fit the
pocket when
not required.

3/~ each.

Stocks also held at-—

Glasgow Depot: €5, PITT STREET.

Telephone : Western 2696.

ARENTS DESIROUS of placing their sons In either of
the above Services and of affording them the best
training facilities should apply for particulars of Courses

and the methods of Instruction which place this Institution in
the first rank. Cable Telegraphy offers at the present time
excellent prospects to youths from 16 years of age and upwards,
and the College has exclusive facilities for obtalning posts for
qualified studentsin theleading Cable Companies at commencing
salaries of from £200 to £300 per annum, with yearly increments
of £12 to £25, and with ultimate possibilities of obtaining

" THE LONBDON

TELEGRAPH TRAINING COLLEGE Ltd.

Morse House, Earl’s Court, S.W.

OFFICIALLY RECOGNISED BY THE WAR OFFICE, THE ROYAL AIR FORCE AND POST OFFICE AUTH.QRITIES,

CABLE AND WIRELESS TELEGRAPHY,

The College has never given * Guarantees” to obtain appointments and parents are warned agzainst persons who do so as it is manifest that
any such ‘ Guarantee” must be of a fraudulent character,
No Correspondence Classes or_Branches.
Apply for Prospectus to THE SECRETARY (Dept. M.W.), 262, Earl’s Court Road, Earl’s Court, London, S.W.8.

Established 28 Years

positions as Supervisors, Assistant Superintendents, Managers,

ete.

In the Wireless Telegraph Service the commencing salary at
the present time is about £30 per annum, plus free maintenance
on board Ship, which makes the total remuneration approxi-
mately £150 per annum, and Operators when qualified by
bolding the Postmaster-General’s Certificate of Proficiency
are nominated by the College for appointments, of which there
are a considerable number available at the present timne,
Positlons are also obtainable in the Royal Air Force,

In replying to adveriisers, use COUPON on last page

207


http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIRELESS

bbbl bk b bl e R e kbl b b o e

“Two of a Kind.”

Lo

o

<> h ¥ '

g Some Notes of Importance to New '‘ Modern Wireless” Readers.
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'ANY newcomers to theart
of wireless l_1ave viewed
with amused tolerance the

enthusiasm  of older
adherents as if they themselves
were above such ‘‘ madness.” ‘1
just want a set for the local
programmes !’ says Mr. Smith
to the local dealer. ‘‘ Something
simple! None of your inductances
and capacities and millibars and
things {! I can’t understand what

some of these fellows get so potty -

about !’ .

So Smith senior takes home the
wireless set, and, as the head of the
family, is naturally expected to
explain how it works. Now Smith
has always been careful to uphold
his dignity before the family, so hé
invests in a Radio Press explan-
atory book and ‘‘reads it up.”
Later he finds there is ‘‘ some-
thing in this wireless,”’ so he buys
MoperRN WIRELEss for the first
time and regularly every month
afterwards.  (Perhaps you are
Smith and perhaps this is your
first copy.) =y

It does not take long to succumb
to the fascination of radio. It is
a wonderful art and has attracted
some of the keenest intellects of the
day. There is no need to extol
the virtues of MODERN WIRELESS,
—you know it as you are reading
it now. But what about the
‘ up-to-the-minute *’ wireless news,
—the news of the almost daily pro-
gress in this great field of applied
science, news that it is a shame
to keep waiting for a whole month,
—do you get it ?

If you are an old reader of
MoperRN WIRELESS you will need
no introduction to Wireless Weekly,
the companion journal edited by

the same famous technical staff
that is responsible for the success of
Mopger~ WiIRELESs and the wonder-
ful series of Radio Press books.
As a new reader you will perhaps
like to hear of some of the articles
which have appeared during the
last month.

Wireless Weekly was the first to
give the real facts about the high-
tension-less circuits for which such
sensational claims were recently
made. These circuits needed
special four-electrode valves. Wire-
less Weekly was able to publish
several remarkable circuits working
without high-tension, using ordinary
valves and ordinary apparatus.

Recent researches in Russia have
shown that crystal receivers can be
made to oscillate. Waireless Weekly
has published not merely theoretical
circuits - but practical results
obtained with oscillating crystals
by its own' technical staff. Itis
just this intimate and practical
acquaintance with the art that
makes MoDERN WIRELESs and
Wireless Weekly *‘ two of a kind.”

Sooner or later every crystal
user wishes to try his hand at valve
work. In the June 25 issue,
Mr. E. Redpath began a series of
articles explaining how every crys-
tal user can become a valve expert.

" You can still obtain a copy of this

issue if you order at once, and you
will then be in a position to follow
out this instructive series.

‘ Hints for Flat Dwellers "—a
recent contribution by Mr. Percy
W. Harris—aroused much interest,
while the moye advanced reader
found Mr. G. P. Kendall’s articles
‘‘ Fault Finding in Reflex Circuits *’
of great help. Beginners and
advanced readers alike are following
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Mr. Scott-Taggart’s weekly ** Valve
Notes,” and other special contri-
butions.

Wiveless Weekly can be
obtained, from any newsagent or
bookstall, price 6d. Tell your

newsagent to deliver it each Wed-
nesday for the next six issues as a
trial. You will then beabletoread a
remarkable article by Captain H. J.
Round, the famous expert on
‘“ Obtaining Loud Signals:”” This
will appear in the issue for July 16.

tv‘vvvvvvvvvvvvvv*
» The W1 Receiver ¢

i'AAAA‘AjAAAAAAAAAAi

That exceedingly popular set
the W.1. three-valve receiver is
proving even more attractive to
the constructor in its new guise
than when it first appeared in
Wireless Weekly. The | reason
is not far to seek, since the novelty
of the Radio Press Panel Card
system makes an irresistible appeal
to the builder of sets.

The flat cardboard model of the
panel makes’ it absolutely clear to
even the novice exactly how he is
to fix the parts on the panel, and
how to wire them up. The model
is printed on one side with a
reproduction of a photograph of
the panel,. and on the other with
a drawing of the wiring. The
model is accompanied by a ‘sheet
printed on one side with a drilling
diagram and on the other instruc-
tions for making and using the set.

The price of the Panel Card,
instructions, etc., is 1s. from any
bookseller, or 1s: 3d. post free
direct from the publishers.

SPECIAL SUMMER NUMBER OF MODERN WIRELESS

The August issue of MoDERN WIRELESS will be a Special Summer Number.
In addition to the usual features there will be interesting. articles on—

MULTI-HIGH FREQUENCY CIRCUITS

By Joun ScorT-TaGGART F.Inst. P.

HOW I DESIGN MY WIRELESS SETS

By Percy W. HARRIS.
(Fully Illustrated.)

PRACTICAL NOTES ON OSCILLATING CRYSTALS.

ORDER EARLY.

208


http://www.cvisiontech.com
http://www.cvisiontech.com

July, 1924

UCH a large -number of readers of
MoberRN WIRELESS. have written to
ask our advice and for' practical

assistance in changing from a Crystal Set to

a Valve Receiver, that we have prepared a

special series of six new Articles entirely

covering this important subject.

Obviously it i1s impracticable to run these

Articles in MobperN WiReLESs, because it

would take too long for the conclusion of the

series to be reached. Therefore we have
decided to commence them at once (actually
from June 25th) in our sister Journal WiRre-

LEsS WEEKLY.

Now this 15 a special opportunity for settling

once and for all—if you are a crystal user—

exactly how much it will cost to change over,

RADIO PRESS, Ltd.,

L

Devereux Court,

MODERN WIRELESS

whether you should rebuild your Set or
make an entirely new one, the apparatus you
will need, the type of Set to go in for, some
useful information as to how Valve Sets
work—in fact we are making this Series of
Articles something entirely new, and some-
thing you will not want to miss.

Numbers of MobperRn WIRELESS enthusiasts
have written to us saying that they only
wished they could get a new issue of MoDERN
WiReLEss every week instead of but once a
month. If you, too, have so appreciated
Mobpern WIRELESS, we know that you will
like WireLEss WEEKLY quite as much. Why
not place an order with your Newsagent for
the next five issues and give it a trial ?

Strand, W.C.2,

—a splendid series of new Articles creates an exceptional oppor-
tunity for you to start reading this popular Weekly Magazine.

/ireless Weekly

In replying to advertisers, use COUPON on last page
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Expert Advice on
900 Radio Problems

HE man who has no expert to turn to when in
' trouble with his Set will find in this Book,
500 Wireless Questions Answered,’’

an immediate solution to his trouble.

Its scope is tremendous, and the replies accurate and
dependable—for both Authors have had very consider-
able experience as Staff Editors of this Magazine and
of Wireless Weekly. Naturally they know all the poirts
in Radio that are likely to present difficulty, and have
carefully grouped them together in lozical sequence.

Actually it can be safely said that even if-you owned a
whole library of Wireless Books, you could be no
better off, because in this Book a comprehensive
indexing syst.m enables you to get the information
ycu need instantly.

July, 1924
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R.P. Series No. 13
Post free, 2/8.

Some Everyday
Questions Answered

AN two or more Receiving Sels be used on cne
Aerial ?
Will two Crystal Detectors in series_give better
signals 2
Sls it possible to hear re-radiation on a Crystal
ef 2
Is an indoor Acrial better than a Frame Aerial 2
How can an incorrect Grid Leak be diagnosed ?
How can noises from house-lighting mains be
reduced ?
Is a tapped inductance more efficient than one fitted
with a slider ?
Hew can headphones be tested for sensitiveness ?
How is a coil pile wound ?
What is meant by negative grid bias?
How can the same H.T. Battery be used to give
different voltages to the Detector and L.F. Valves
in a Set ?

Published by Radio Press, Lid.,

Devereus (1., Strand, W.C.2. 2

() ® v
500VWirclessQuestions Answered
By G.R Kendall & E' Redpath.

Gilbert Ad. 992.

In replying to advertisers, use COUPON on last page
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UCCESS in Radio 1s. certainly dependent upon gradual and logical progress. The

S man who sets ouf to build an intricate and elaborate Receiving Set without first

taking the trouble to learn some of the more elementary principles of Wireless, is

very much like the man who 1s in such a hurry to reach the other side of the stream that.
he omits to take due advantage of the stepping stones.provided.

Radio—like every other hobby—wants understandmg, and the easiest and most economical

way of acquiring knowledge is to make systematic use of the Radio Press “ stepping-stones
given below.

Price Price
1 Wireless for All . e * od. 14 12 Tested Wireless Sets... ... .. 2/6
By Join Scott- Tnggari F.tnst.P. By P. W. Harris.
2 Simplified Wireless o If= 15 More Practical Valve Circuits... 6 WEVD
By John Scott-Taggart, FInst.P. By John Scott-Taggart, E.Inst.P.
3 How to Make your own Droadcast 16 Home-Built Wireless Components ...  2/6
Receiver By John Scolt-Taggart, F.Inst.P. 1/6 17 Wireless Sets for Home Constructors ., 2/6
4 How to Erect Your Wireless Aerial ... 1/~ By E. Redpath.
By B. Mittell, AM.I.E.E. 18 TunmgCorl: and How to Wind Them... 1/6
5 The Construction of ereless Recelvmg By G. P. Kendall. L
Apparatus 3 1/6
By . D. Tyers.
6 ’lheConstruct!’onofCrystal Receivers... 1/6 RADIO PRESS ENVELOPES.
By Alan L. M. Douglas . L
7 H):)\v {:g Make ‘a Y'SGmt" Wireless No. 1. How to Build an S.T. 100 Receiver. 16
Receiver ... . 218 By John Scott-Taggar!, F.Inst.P.
By E. Redpath. No. 2. How to Build a 4-Valve Receiver..,  2/6
8 Pictorial Wireless Circuits . 1]6 By P. W. Harris.
Bv Oswald ]J. Rankin. No. 3. How to Build the All- (‘oncon de
9 Wireless Valves Simply Explained ... 2/6 Luxe Receiver 2[6
By John Scott-Taggart, F.Inst.P. d = By P. W. Harris. |
10 Practical Wireless Valve Circuits ... 2/6 No. 4. How to .Build the Slmpllclly
By Joh»n Scott-Taggart, F.Inst.P. 3-Valve Set o= 2(6
12 Radio Valves and How to Use Them... 26 By G. P. Kendall, B.Sc.
By John Scott-Taggart, F.Inst.P. . /6
13 500 Wireless Questions Answered ... 2 SIMPLEX WIRING CHARIS.
By G. P. Kendall & E. Redpath. R ' .
RADIO PRESS PANEL CARDS. No. 1. For 2-Valve Set ... Coe Sl
No. 1 How to make the W.I. rcceiver ... I/+ No. 2. For 3-Valve Set ... ety B
By Herbert K. Sirpsm No. 3. For 4-Valve Set .. e 1=

From all Booksellers, or post paid 2d. per book or 3d. per envelcpz-extra direct from Publishers.

RAD]O PRESS Ltd. — the Largest Wireless Publishers in the World — Devereux Ct., Strand W.C.2
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OULD you buy a Car and expect
N‘X/ to be able to keep it in perfect

running order without the aid .of
the maker's book of instructions? Obvi-
ously not, yet thousands who will read
this advertisement do something very
similar with their Valves. They .insert
them into any socket of the Receiver with-
out a thought as to the special duties they
may be called upon to perform. They
are quite indifferent as to the correct value
of the H.T. or L.T. batteries. Se long as
the Valve glows and the Set works, they
are more or less satished.

Such actions do not give Valves a fair
chance.

The proper method to adopt is to consult
some such book as ‘' Radio Valves and

How to Use Them,” written by John
Scott-Taggart, F.Inst.P. (Editor of this
Magazine).  Price 2 /6, post free 2/8.

Some indea of the extraordinary scope of
this Book may be gleaned from the follow-
ing chapter “headings :—

Two-electrode Valves and Their Uses.

Three-electrode Valves and How They
Work. !

‘The Use of the Valve as a High-frequency
Amplifier and also as a Note-magnifier.

Using the Valve as a Detector.

Moulti-valve Receivers in Theory and
Practice.

Receivers Using~ Reaction and Their
Operation.

Recent Circuits and Their Application.

Incidentally this Book is the largest half-
crown Book published by Radic Press,
L:td., and represents extraordinary good
value for money. Buy a copy to-day and
spend an odd half-hour or two learning
something about Valves, Once you have
mastered -this “subject, your progress in
Radio will be rapid and enjoyable.

By JOHN SCOTT-TAGGART, F.last.P.,, AM.LEE.

Yevereux ‘Court, Strand, 'W.C.2.

Published” by Radio Press, Ltd.,

’,

-
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(Give them a fair chance!
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HE usual three-valve Receiver

presents rather a difficult pro-

blem in tuning (to obtain the
best results) to the beginner.  Almost
invar.ably there are two condenser
dials to be rotated simultaneously and
coils to be adjusted. The * old hand,’
of course, makes light of such difficulties,
but to the novice, undoubtedly they
are certainly quite formidable.
The Set shown above, although using
one stage of H.F. is tuned entirely
by one variable condenser and
one switch and has 'been designed
throuzhout to give the best results
with the greatest possible ease. At the
sam> tims, however, sim>lification in
desizn has also resulted in marked
economy in outlay. Any experimenter
can now build this splendid 3-Valve
set under the new Radio Press Envelope

i

I ”. . A
< 141, peieth !
P LA it

System at a total cost of but £4 to
£5 (excluding Valves and accessories.
of course) using the best components.
If required the L.F. Valve can be cut
out instantly by means of a switch.
Why not make up this efficient Set,
designed by G. P. Kendall, B.Sc.,
Steff Editor, and which has received
all B.B.C. Stations in London—three of
them on an indoor aerial. Upon a
medium-sized outside aerial it picked up
the Madrid, Konigswusterhausen,. Petit
Parisien, Eiffzl Tower, and Radiola
broadcasting stations, the last-named at
very fair loud spzaker strength. The
Amer.can station W.G.Y. has also been
received at good ‘phone strength. If
you have hitherto been afraid to build
up a multi-valve Set here is just the
Receiver you should build—order a
copy from your Bookseller to-day.

RADIO PRESS LTD., DEVEREUX COURT, STRAND, W.C.2.

How to build the
Simplicity 3Valve Set

Radio Press Euvelope B 3.

e —
e

—
IS
e O (1)
s
vﬁ\ﬁ“

B.B.C. Stations on one knob—

S A T . -1

Envelope No. 3 contains

! blue prlnts showing pane]
| lay- out (front and back) and
I full wiring diagram, together
| with the most explicit instruc-
| tions for assembly. It is
| practically impossible for even
| the most complste novice to
{ go wrong in building up this
1 Set. Photographs showing

finished instrumsnt in dif-
I ferent positions also included,
| together with all
: working draw.ngs.

2 /9, post free.

necessary
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Yes! you, too; need

this fascinating Book

of Circuits.

LL the difference between success
A and failure in building a home-
made Set lies in the correct values

of the components and thg:ir arrangement.

Anyone who possesses ‘a little wireless
knowledge and who has -built up a Set
before will be able to pi¢k up a copy of

MORE PRACTICAL VALVE
CIRCUITS,

By John Scott-Taggart, F.Inst . P.

and build any type of Set according to his
own ideas and incorporating any of the
scores of circuits described n it without
further assistance.

These clear diagrams are-so accurate and
the descriptions given are so complete,
that to a man who already knows something
about Wireless, the Book 1s almost as good
as a huge constructional Book showing how

July, 1924

CIRCUIT ST. 128.

- Bl =

NN R

to build dozens of different types of Instru-
ments.

For instance, opposite every Circuit is a
tull description of it—its advantages and
disadvantages, how it should be used,
the values of the fixed condensers and
resistances, and so on. All this in-

formation is given because every Circuit

is a practical one, and not a paper one.
You can be confident that it will-do all
that is claimed-for it.

This Book contains a very large number

of circuits, including all the recent reflex

circuits, -together with such ** super ™
Circuits as the Armstrong and the Flewel-
ling. It is beautifully. printed on good
quality paper and bound in full cloth—
a real reference Book, in fact. Get a
copy from your Bookseller to-day, or
direct fer 3/8 post free.

: : RAD:O PRESS Ltd.. Devereux Court, Strand, W.C.2.

More Practical Valve Circuits 3, 6
By Jokn Scott-Taggart, F.Inst.P, AMIEE. i, T
;full cloth &

—

T —
Giseert Ad. 995
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Make Components like these.

This book shows you how to
make, using the ordinary
simple household tools, rheo-
stats, condensers—fixed and
variable, resistances, low-fre-
quency  transformers, high-
frequency transformers, tuning
coils of every description, poten-
tiometers, switches of every.
form, crystal detectors, grid
leaks, valve panels, etc.
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a number of Com-

ponents which the

average Experimenter

can make tolerably well

if he. is only - shown

how to make them,

Although every issue of MODERN

WIRELESS AND WIRELESS WEEKLY

contains a number of useful con-

structional articles dealing with

small components, it will be

obviously. more useful to’ have all
the information in one book.

Almost’ every Component for

an up-to-date Receiving Set is fully

described and illustrated with

THERE are often quite

diagrams and working drawings.

i’%“’"’m"'"“
V

133 Pages and 184 Illustrations.

Can you afford to be without
a Book like this ? The first
component you make will save
the cost of the whole book.
Call in and examine it at your
Bookseller—he has 17 other
Radio Press- Books on sale, or
send 2s. 8d. for a copy (post
free) to the Publishers, Radio
Press, Ltd., Devereux Court,
Strand, W.C.2.
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Why not exercise your own

ingenuity ?

The crystal detector, grid
leak, interchangeable fixed con-
denser and rotary series-parallel
switch shown here could -easily
be made up by you at the cost of
a few pence. Further, you will
have the added satisfaction of
using apparatus which is entirely
home-made.

Il

Uy,

.

Gilbért Ad. 996.
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Hold the largest variety of wireless appara-
tus in the North. Send for particulars,
31, Westgate Road, Newcastle-on-Tyne.

standarl cell o1 bluck. 4~ doz,,
.:_‘,‘_‘:'_’.":L plus carrisg>. €0 volt box typs, 19/6,
- ca-riage 1/9, Direct fiom maker
only, #saving 50 per cent. ; iull details

fnee Sample Leu &d.

FlNCHETT (C. A) 0I.D ARMOURY OSWESTRY.

5 & 7, Godwin Street, Bradford. Complete
Sets. All Accessories. Tele 6037 & 6083.

Telegrams : *° Equipment.’’
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Tuning Coils

and How to Wind Them.
By G.R Kendall, BS..

[T —time spent in winding
S s good Coils is never wasted

s @
How Circuits are tuned
Turn numbers

The choice of wir¢g
Taking tappings

S the Author says, ‘“ Many of the coils used are
directly responsible for the mediocre results
obtained by some experimenters.”

|
| i
| |
l [
l |
t |
I l
[ |
: |
i
| B 3 | Yes, that is the whole point. Because the Set works in
| amp proofing | a more or less unsatisfactory manner, yet apparently all
| Single layer coils. [ is in order, the experimenter blames either his locality,
|  Basket coils i his aerial or even the transmitting station. And the
| Slab coils { whole trouble often lies in his inefficient tuning
} |
| |
! I
|
: I
: |
|
| i
]

Pile winding arrangements.

Lattice coils

Honeycomb and duo-
lateral coils

Sharp tuning cannot be obtained with inefficient coils.
Once you have learnt how to make good ones from this
new Book you'll be sorry to think that you have wasted

Mounting ‘cdils so much time with your earlier inefficient ones.
Aperiodic Aerial coils Buy a copy to-day—a surprisingly large amount of

accurate information is yours at barely the cost of

L . S I — 1 / 6 half-a-dozen terminals.
Series No. 18 D C :
e RADIO PRESS, LTD. - soand » W3

Post free 1/8

IF IT IS A4 RADIO PRESS BOOK IT 1S TECHNICALLY CORRECT

G.4 968,
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HE degree of perfection attainable in your
broadcast reception is entirely propor-
tionable to the extent to which you can

annihilate distortion. No matter what type of
receiving circuit you are using, the process of
transformation must guaranlee an accurate
magnification of everv detail.  The slightest
deviation from this standard produces distortion
and poverty of reproduction.

The skill to produce the perfect instrument of
transformation can only be the result of special-

Julv. 1024,

ised research, long experience and :ccurate
workmanship.

To-day, afier twen'y-five years of concen-
trated effort, the R.I. Transformer is demanded
and used all over the wor'd as the British
Standard Transformer. The British Standard
has always been the highest in the world.

Base your annihilation of distortion effects
on the R.l. Transformer and make sure of
successful purity of broadcast reception.

Send for our Calalogue K. free on application.

RADMO INSTRUMENTS LTD.

Managing Director :

J. JOSEPH, M.LEE.

Chief Designer : W. A. APPLETON, M.B.E., M.LR.E. (late Admiraity Techaical Research Officer).
Works, Offices and Showrooms:

12, Hyde Street, New

Telephone : KRegent 6214-6215-6216.

Oxford Street, W.C.1.

Telegrams : *‘ Instradio Lcndon.’!

PROVINCIAL DEPOTS.

Malines.

Dundee : Caird Hall, Dock Street.
Brussels : Trent Livres & Zwaab, 24, Rue de
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Dublgn: Broum Bros. { Ireland) Ltd., 38, W illiam
Ireed.
Belfast : Campbell, Gardner & Co., 44, Upper
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